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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
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 KOHIEIMIUU MpenofaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE PEeIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX 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 OOIIETO 00pa30BaHMs, a TakKe TPeOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAaYYHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CHOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpeINCTaBlICHUA 00 BJIEKTPOJUTUYECKON OHUCCOLUMAlMU BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKOM HayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUYECKUX MMOJTOKCHHM,
JIOCTYIIHBIX O00OOIIEHU 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[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-HCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (dopmupoBaHHe HHTEIUIEKTYalbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JEATEIHHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHUE IJIf
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHSTh HUX IpPU PEUICHUH MpoOJeM B IOBCEAHEBHOM >XHU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 37I0POBbsSI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUS XHMHUU Ha YpPOBHE
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 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3JeMEeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJIEKYJIsIpHas Macca. MaccoBast JoJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi PEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIHUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meau (1) mpu HarpeBanuu, B3aumoieicTBHe xene3a ¢ pactBopom conu meau (II),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsl MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuumu ropenusi). Oxcuzapl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOJbI. OCHOBaHHS.
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
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUuECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOMIOAEHUE OOpa30B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yroT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. [lepruoabt
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, TIAHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITUMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, IO O0OpPaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonstue o karanuse. [loHsiTHEe 0 XUMUYECKOM paBHOBECUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUiIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

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 peakiny Ha HOHBL. [[OHSITHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIJIETICHHE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHYeCKue cBoMcTBa. OKCHABI CEPhl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoTel. Com CEpHOW KUCIIOThI, KAUECTBEHHAs pEaKlMsl Ha



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

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, OMyYeHUe U nmpuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHUSI 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, Pu3NIecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IMOJIYy4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemHust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)karore (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUATIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CUJIMKATHOM IPOMBINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOppO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

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

AJtoMuHUN: TTo10keHre B [leproindeckoi CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHNE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SBJSIIOIIMXCS CUCTEMHBIMU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CHUCTEMOM IIO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALMH U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JAOCTOBEPHON MH(popMainuei o
IIEPENOBBIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpa’aaHCKOr0 BOCIIMTAHUA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M MPaBUJIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUS HAOMI0JAaeMbIX MPOIECCOB U SBIICHUM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHONU TPACKTOPUHU MPOJOTKEHU 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJACHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPENO, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICNIN, UCTIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON Peakli — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W MHTEPNPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTb BONPOCHl (B XOA€ Juajiora W (WiIM) JTUCKYCCHM) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTb MPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW 1IE€JH, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBON A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIUsi) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIca [lepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamdeckass cucrema xummyeckux osaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM ypPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYECKasi CBSA3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, MPEAeIbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIEIATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
noarpynmna (b-rpymnma)», manbie u  OoONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OPOMU/I-,
uonun-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [IOK
’ MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK
' peaxImu https://m.edsoo.ru/7f41837¢
Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

)1 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bognopox. Ilonarue o kucimorax g 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
X €CKasl CBA3b.
39 OEMWI OBk 2 bubnunorexa LIOK
' HCTHTEILHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837¢
P 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
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

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. ? 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
) TPYHIBL. £€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 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
A i 4
3 Obmpe croiicTsa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE 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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
| [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.rw/fl0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboTHI B 1a00paTOPUU U IPUEMBI | bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A . PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 ATto oJe 1
TOMEL H MOICRyIH https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoxHBIE BENIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X e . Bane
umeckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
1 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmmorexa [TOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuuecknx peakimi
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHHe U bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22
KACIIOPOLA (PEAKIUAI OKHCIEHI, https://m.edsoo.ru/f0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyueHnue u cobrpanue KUCIOpoia bubmmorexa [TOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHE O KUCHOTAX U COJAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruucienns o0béMa, KOJIMYECTBA
33 BCIIECTBA ra3a I10 €ro U3BECTHOM bubmorera [JOK
» .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 aBHEHHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LOK
ypas peakr i htps://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
35
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HachienHbie
37 ¥ HEHACHIIIICHHLIC PacTBOPLI. MaccoBas bubmorera [IOK
B PACTBOPEL. https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
18 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
47 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: TIOJI )eHI/Iﬂ XHMHHZSKHe bubmotexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
43 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre B cucTeMaTH3anys 3HaHUH
m H https://m.edso00.ru/00ad9cb2
KontponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[IepBBle MONBITKHN KiIaCCU(pUKALINN
51 XI/II\I/QII/I‘IGCKI/IX 9JIECMEHTOB 1(?[0H;1Tne 0 bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX HIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoguueckas cucTeMa XUMHYECKUX bubmorexa HOK
P https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. Menaeneera
bu6mmoreka [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9e1a
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepuCcTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leprnoandeckoro 3akoHa aJis
57 pa3BUTHUSA HAYKU U npakTuku. [I. 1. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
58 CUCTEMaTH3aIUs 3HAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
XUMHYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumMuyeckas CBs3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHash XUMUYeCKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC | bubnmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 O 1
KHCTITEII 1 BOCCTAHOBITEIH https://m.edsoo.ru/00adb076
PesepBubiil ypok. O000IIEHIE U
67 CI/ICTI::MaTmZp WS 3HaHHI;Jl 10 TeME 1 buGnnorexa LIOK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroma. XUMHUYECKAsI CBS3b
68 PezepBHblit ypok. O600meHne u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/00adb076
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPTraHWYECKHX BEILIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMHU4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»
Knaccugukarus Xxumuueckux | bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.
bu6mmoreka [JOK
@DakTOpHl, BIUSIOLUINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUU buGnnorexa LIOK
P peart htps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN bubmmorexa LHOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubmmorexa LHOK
p . https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 IToustue o runponuze coien bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenne sxcnepuMeHTAIBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I HCCOLIAIN bubmorexa LHOK
p a 1AL, https://m.edsoo.ru/00addec)
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «Ilonmydyenuie CoaTHON KUCTOTHI bubmorexa HOK
7 .. N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMN, €CIIU OOUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
” Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 dbuznyecKkrue 1 XUMUIECKHEe CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUYECKUE PEAKIIUH, JIeKAILUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepol
7 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa JIEMEHTOB bubnmuotexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XAMHUYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
» HOIYH https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTuueckas padora Ne 3 o Teme
30 «ITonydyenune aMmmuaka, u3yueHue ero bubmmorexa [TOK
e > MY https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 noOpeHnid. XUMHYECKOe bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta q)(blxrl)m(qe?:lme u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacupocTpaHeHe B

35 pu i e’ imnlzlec;:/le 1 XUMUYECKHE bubmmorexa [TOK

p ? e https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KUcoTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
40 Kpemnnii u ero coeqnueHus bubmnorexa LIOK
P https://m.edsoo.ru/00ac080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

. bubmuorexa [JOK
42 «BaxHeie HEMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUIM XUMUYECKUX PEAKIUI buGnnorexa LIOK
yP PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MIpUMECH
46 IMousgaTue 0 KOppPO3UU METALIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henowmere metanb https://m.edsoo.ru/00ae14b2
43 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxwueiimme coenmHEHNS KaTbITUs bubmorexa [JOK
4 H https://m.edsoo.ru/00ael 5¢8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
5 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1 886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorera [TOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUHN
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «BaxHenmme MeTaJliIbl U UX
COETMHEHUS»
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O6001ICHHE U bubnmnoreka [JOK



https://m.edsoo.ru/00ae35e6
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHX TMOHSATHUN: aTowm,
MOJIEKYyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHAs Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJSIpHas Mmacca, MaccoBas J0JS XUMHUYECKOIO
JJIeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XUMHUYECKas PEaKIus,
KIacCU(pUKallMg  peakiHil:  peakluu  COSAMHEHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUUYECKUE PEaKIUH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHWUMHWYCCKUX MOHATHUA U

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

1.3

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MAaCChbL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

NPUMEHATh €CTeCTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIIOJCHHUE,
U3MEpEHUe,  MOJEIHUPOBAaHUE,  OIKCHEPUMEHT  (peayibHbli U
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHA: OKCHun,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy KJ1accy

coenuHeHu no popmynam

23

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

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux osnemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCINTEIFHO-BOCCTAHOBUTEIILHBIC pEeakuumn»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHAas OpOWTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHAasd KOBAJCHTHas CBA3b,




ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTBI
OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
33
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,
«Malpie» U «OO0JbIINE» MEPUOIBI
packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
34 JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
' XUMHUYECKUX DJIEMEHTOB OT HUX MojoxeHus B Ilepumoanueckoit
CUCTEME
COOTHOCUTHh  O0O3HAu€HUs, KOTOpble HMMEITCS B  TalIMIe
«Ilepuognueckas  cucreMa  XUMUYECKUX  31neMeHToB .M.
3.5 MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB M 3apsja  sjapa, o0lee 4YHCIo
AIIEKTPOHOB U paclpeieNIeHHe UX IO AIEKTPOHHBIM CIIOSIM)
16 OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
' COCTMHEHUSX
37 ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KUJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara

1

1.1

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJIOTPOIUS,
am(doTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

1.3

1.4

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

HpI/IMeHSITB OTHU IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTAaBJIATH ypaBHeHI/IH 3JICKTpOHHTPI‘-IeCKOI7[ Jucconuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpAaBHCHHS DEaKIuil
HOHHOI'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTaipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa MPOCTBIX U CJIOKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTaBJIATL YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

23

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMHU IO BBIOJIHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS 1 OKpY>KaroLas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux mnonHsatuil: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

32

MNPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEITBHOM JACATCIIbPHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, €CTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIbI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUUYCCKHUE SBICHHUS. XUMHUYCCKAs pcakuuga u e€ IIPpU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHHUA. KﬂaCCH(bHKaHHH

XUMUYECKHUX Peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C TpaBHUIaMHU
paboTel B Jsaboparopuu W TnpuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIIOTOW) SBJICHWW, HAOIIOIGHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PacCTBOPOM

com meau(Il), n3yuenue cnmocoOoOB pasaeneHus: cMecel (C MOMOIIBbI0 MarHUTA,




2.1

2.2
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bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB IIPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopon — anemMeHT W mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0Poaa

TernoBoit 3P PeKT XUMUIECKON peaKkIui, TEPMOXHUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pyleHre 030HOBOTO CIIOs

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

24

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUYECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOAbl B TMpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnueckre M XUMUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnorel. Knaccudukanus xucimor. Homenknatypa kucinoT. dusnueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBECHHOE  OIpPEACICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHusl TOpeHusl (110okapa), 03HaKOMJIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4yeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MOKHO MCHONBb30BaHUE BUIEOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOjb, UCCII€JOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMH (HAaTpUEM U KaJbLMEM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pasLoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U IUEIOYEH, H3y4YEeHHUe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTpaIN3alui, OJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHuE

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIIOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKluil (TOpEeHUE, PEaKIIuu Pa3I0KEHUS, COCTMHEHM)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPHUOJOB, Kalus, KaldblUsi M UX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKOU PEIIETKU
1 BUJA XuMU4eckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

IFCHCTUYCCKAA CBSA3b HCOPraHUYICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

0 y4acTHI0 KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE pPEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOH pPEaKIUU U TOJOKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUU,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHWE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun vMoHHOro oOMeHa. YcCIOBHS NPOTEKaHUs PEaKLUi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakiny Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMHM KPUCTAITMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeETallaMH, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KMUCIIOTAa, XUMUYECKHE CBOMCTBA, NOJIyYEHHE, MpUMEHEHHe. [[elicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u pusnueckue cBOicTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, (PU3NYECKHE U XUMHUYECKHE CBONCTBA
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxxneHnue cepsl U €€ COeAMHEHUN B IpUpoje. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA
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OOmiasi xapakTepucThUKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHUS. A30T, paclipoOCTPaHEHUE B IPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHSA, UX (U3NYECKHEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHnasi peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TOJy4YECHHE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMUYECKOE 3arpsi3HEHUE OKPYKaIolIeH
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 37eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOTUGUKAIMK, PACIPOCTPaHEHHE B MpHpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa W €€ CONMM, WX (PUINYECKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArT-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcune kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE IMpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUs; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTaInyeckass pemeérka. ODJIEeKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTauibl: nosiokeHue B llepuonmyeckol cucTeMe XHMHUYECKUX
anemeHToB JI.MI. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKcuasl 1
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJZIOB MW HX

COeTMHEHUN
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Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MAarivisd " KaJbIIU. Baxcﬂeﬁmne COCONHCHUA KaJIbIIUs (OKCI/IH, FI/IleOKCI/I)I,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MeHneneeBa; CTpoeHHWE aTOMa; HaxoXKJIeHue B npupoge. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI B conu xkene3a(ll) u

xenesza(lll), ux cocras, CBONCTBA U MOIYyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, xanbiusi, anroMuHus, uuHka, skeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHS M TUIAPOKCUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTANIbHBIX 3a/71a4 110 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

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

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(PTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



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

[Ipencrapienue:

1.1

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPCMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

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

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CPEAHss), XMMHYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKIMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO
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3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W Hay4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KATbIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 Ymenne kinaccuupoBarth:

7.1 XUMHYECKHUE DJIEMEHTHI

7.2 HEOpraHMYECKUe BellecTBa

7.3 XUMHUYECKHUE PEaKIIUN

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHA

%o BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B

' COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )

8.4 OKHCJIMUTENh U BOCCTAHOBUTEH

9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI

97 metauioB [-IIA rpynm, amomunust, meau (II), munaka, xenesa (I u

. II), oxcuaer yraepona (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEpPU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
10.4 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PacU€Thl):
. OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
101 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHUE CchOpMyIHpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEACHHS B MEJISAX COepeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
3 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYLIECTBIICHUS
CIIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYeHUE U omHucaHue (U3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3Yy4eHHEe CII0COO0B pa3eNieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

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

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs 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 MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxkneiinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaxX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-,  Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

14.1

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMUPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




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

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

duszndeckne U XUMHUYECCKHE CBOMCTBA BOOOPOIHBIX COG}II/IHGHI/Iﬁ HEMCTAJJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamoB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTaioB [A-IIIA rpymm, munka, menu(Il) u

xkenesa(ll, IIT). TTonydyenue okCuI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, 1uHKa). llomyuenme ocHoBaHUM U
aM(OTEepHBIX THIPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me xuMHYECKUe CBOMCTBA cpenHuX conet. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




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, MO TemioBoMy 3¢pdekry, mo

M3MEHEHHMIO CTEIICHEH OKHCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

53

54

5.5

TernnoBoit 3 PeKT XUMHUECKOW peakluy, TEPMOXUMUYECKUE YpaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIAEHHSI M BOCCTAHOBJIICHMA.  ODJIEKTPOHHBIA  OanaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMomub MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHuH DKOJOTHYECKUX TMpoOjeM. YCWiIeHHe MapHUKOBOTO d(ddekra,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsATHE 0 KOPPO3UM METAJIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIECTBAX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpaBHEHUSIM




MpoBepsiemblie TpeboBaHUS K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpasoBaTenbHOM nporpamMmmsl (8 knacc)

Koa MpoBepsaemMbie npegMeTHbIE pe3yrnbTaTbl OCBOEHMS OCHOBHOM 06pa3oBaTenbHOm
nposepsemMoro nporpamMmmbl OCHOBHOTO 06Llero obpasoBaHus
pesynbTarta

1 Mo Teme: "lNepBoHa4YanbHbie XMMUYECKNE MOHATMA"

1.1 packpblBaTb CMbICIT  OCHOBHbIX XMMWYECKUX MOHATUMI: aToM, MOrekyna,
XUMUYECKUN  3MEMEHT, MNpPOCTOe BeLIeCTBO, CIOXHOe BeLecTBO, CMeChb
(ogHopogHas M HeogHopodHasi), BafeHTHOCTb, OTHOCUTENbHAA aTtoMHas MU
MOSieKynsapHasa mMmacca, KOnu4ecTBO BellecTBa, MOfb, MONsipHas Macca,
MaccoBas OONs XMMWYECKOrO 3rieMeHTa B COeAVHEHMM, MOISIPHbIA 0bbeM,
XUMUYECKasa peakumsi, Knaccugukaumsa peakumn: peakumm coeguHeHns, peakumnum
pasnoXeHusi, peakumm 3ameLLeHnsi, peakumm obmMeHa, 9K30- U 3HOO0TepMUYECKme
peakuuu, TennoBon 3cdeKkT peakumn, pacTBOp, MaccoBas AOMs BeLlecTBa
(NpoueHTHasa KOHUEeHTpauus) B pacTeope

1.2 UNIIOCTPMPOBAaTL B3aMMOCBA3b OCHOBHbBIX XUMWYECKUX MOHATUN U NPUMEHHATb
3TN MNOHATUSA NMPU ONNCaHUN BELLECTB U UX NpeBpaLLeHni

1.3 MCNoNb30BaTb XMMMUYECKYIO CUMBOMUKY ONsi COCTaBneHust oopmyn BeLecTB U
YPaBHEHUN XUMUYECKNX peakLnn

14 packpblBaTb CMbICIT 3aKOHOB COXpaHEHWss MaccCbl BellecTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOSEKYNSAPHOro y4yeHus, 3akoHa ABoragpo

1.5 onpeaenaTb BaneHTHOCTb aTOMOB 3fIEMEHTOB B OMHAPHbLIX COEANHEHUSIX

1.6 knaccnuumpoBaTb XUMUYECKNE peakummn (Mo YMCy U COCTaBy y4acTBYIOLUX B
peakuuu BeLecTs, No TennoBomy adpdekTy)

1.7 BblYNCNATE OTHOCUTENBHYIO MOSEKYISPHYIO U MOSISIPHYIO MacChbl BELLECTB

1.8 BbIYUCIIATH MACCOBYIO JOSHO XMMUYECKOro 3rieMeHTa no hopmyne coegmHeHus,

1.9 BbIYNCNATH MacCOBYIO OIS0 BELLECTBa B pacTBope

1.10 MPUMEHSATb  €CTECTBEHHO-HayyHble  MeToAdbl MO3HaHud -  HabnwpeHwue,
n3MepeHne, MOAeNUpoBaHne, 9KCNEPUMEHT (pearbHbIN U MbICIIEHHbIN)

2 Mo Teme: "BaxkHenlumne npeacrtaBuTeNn HeopraHN4Yeckux seLecTs”

2.1 packpbiBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATUW: OKCKA, KUCMOTa,
OCHOBaHWe, Conb

2.2 onpenenaTb NPUHAANEXHOCTb BELLEeCTB K onpeferieHHoOMY Kraccy coefuHeHWi
no coopmynam

23 KnaccmduumupoBaTb HeoOpraHMyeckue BellecTsa

24 XapaktepusoBaTtb (onucbiBaTb) OOLIME XMMWYECKME CBOWCTBA  BELLECTB
pasnuyHbLIX KNaccos, nNoATBepXAdasi onucaHue npuMepamMu MOMEKYNsPHbIX
YPaBHEHWNN COOTBETCTBYIOLLNX XMMUYECKMX peaKLnin

25 NporHo3upoBaTb CBOWCTBA BELLECTB B 3aBUCMMOCTU OT UX KayeCTBEHHOro
COCTaBa, BO3MOXHOCTM MPOTEKAHUS XUMUYECKUX NpeBpaLLeHnin B pPasnudHbIX
YCroBUsX

2.6 cnegoBaTb MNpaBunaM MoNb30BaHWS XUMMYECKOW Mocygon v nabopaTopHbIM




obopynoBaHueMm, a Takke npasunam obpalleHus ¢ BellecTBaMmn B COOTBETCTBUN
C WHCTPYKUMAMU NO BbINOJIHEHUIO na6opaTopr|x XUMUHECKMUX OonbiTOB MO
nony4yeHuto n cobupaHuo rasoobpasHbiX BellecTB (Bogopoda M Kucrnopoaa),
NPUroTOBNEHNIO PACTBOPOB C OMpedeneHHON MaccoBOW [0riel pacTBOPEHHOro
BellecTBa, MNMaHMpoOBaTb W TMPOBOAUTL XWMWUYECKME  IKCMEPUMEHTbI MO
pacnosHaBaHWIO pPacTBOPOB LLENoYeld M KACMOT C MOMOLLb MHAMKATOPOB
(nakmyc, cheHondTanenH, MeTUNopaHx u apyrue)

2.7 NPOBOANTL pacyeTbl MO YPaBHEHUIO XMMWUYECKON peakLmm

3 Mo Teme: "lMepmogudeckun 3akoH u [lepnoguyeckass cuctemMa XMMUYECKUX
anemeHToB [O.MN. MeHoeneeBa. CTpoeHue aTtoMOB. XuMMUYecKasi CBS3b.
OKMCNNTENBLHO-BOCCTAHOBUTENBHbIE peakummn”

3.1 packpbiBaTb CMbICIT OCHOBHbIX XMMWUYECKUX MOHATUI: SO4P0 aToMa, dMNEKTPOHHbIN
crnomn aToma, atoMHas opbutarnbs, paguyc aToma, XmMmmuyeckas CBs3b, NonspHas u
HenonspHas KoBaneHTHas CBs3b, 3M1eKTPOOTPULATENbHOCTb, MOHHAsA CBA3b, WOH,
KaTWOH, aHWOH, CTEMEHb OKUCIEHUS

3.2 KnaccnuumnpoBaTb XMMNYECKNE SNEMEHTHI

3.3 onuchbiBaTb M XapakTepuaoBaTb TabnuuHyto copmy [lepmnoanyeckonn cucTembl
XUMUYECKMX 3MIEMEHTOB: pasnuyaTtb MNOHATMSA "rmaBHas nogrpynna (A-rpynna)” u

"noboyHasa nogrpynna (b-rpynna)”, "mansie" n "6onbune" nepmogpl

3.4 packpblBaTb  CMBbICH Mepuognyeckoro  3akoHa  [O.W. MeHgeneesa:
OEMOHCTPUpOoBaTb  NOHMMaHue  NepuoaMyeckond  3aBMCUMOCTM  CBOMCTB
XMMUYECKMX SNIEMEHTOB OT UX NonoxeHus B lNepuognyeckon cmcteme

3.5 COOTHOCUTb 0603Ha4yeHusi, KoTopble umelTcs B Tabnuue "lMepuoguyeckas
cuctema  xummumyecknx  anemeHtoB  [O.A. MeHgeneesa" ¢ uncnosbiMU
XapakTepPUCTUKaMn CTPOEHMS aTOMOB XUMMMWYECKNX 3NEMEHTOB (COCTaB M 3apsig
s4pa, obLee YMcno 3NeKTPOHOB U pacnpeaeneHne Ux no 3NeKTPOHHbBIM CIosiM)

3.6 onpefensTb CTENEHb OKUCIIEHNS 3NEMEHTOB B GUHAPHBLIX COEAMHEHUSX
3.7 onpenenaTb BUA XMMUYECKOW CBA3W (KOBANeHTHas U MOHHas) B HEOPraHWYeCKnx
COEAMHEHUSIX

Tabnuua 23.1

[MpoBepsiemble anemMeHTbl cogepxanus (8 knacc)

Kog lMpoBepsieMbli SNeMeHT coaepKaHns
1 lMepBOHaYarnbHbIE XMMUYECKUE NOHATUSA
1.1 Mpeamet xvmun. Ponb XMMUM B XMU3HU YeroBeka. XMMUS B CUCTEME HayK. Tena u

BeLllecTBa. dunsnyeckme cBoncTea BeLlecCTB. ArperaTHoe COCTOAHWME BeELLEeCTB

1.2 MNoHATME o MeTogax no3HaHua B Xumuu. YucTble BellecTBa M cMecu. CrnocoObl
pasgeneHns cmecen

1.3 ATOMBbI 1 MOneKynbl. Xumuveckme asnemeHtbl. CUMBOMbI XUMMWUYECKUX SMEMEHTOB.
MpocTble n CNoXHble BewwecTBa. ATOMHO-MOJIEKYNSIPHOE yYeHne

1.4 Xvmnyeckaa c¢opmyna. BaneHTHOCTb aTOMOB XUMUYECKMX 3NeMeHTOB. 3akoH
nocTtosiHcTBa cocTtaBa BellecTB. OTHocuTenbHas aTtomHas Macca. OTHocuTenbHas
MoriekynsipHasa macca. MaccoBasi onst XMMUYECKOro 3rieMeHTa B COEANHEHUM




1.5

KonnyectBo BewectBa. Monb. MonspHaa macca. BaaMmocBsasb konuyectBa, Macchbl U
Yyyucna CprKTyprIX eaunHny BellecTBa. PaC‘-IeTbI no d)OpMyJ'IaM XNMUNYECKUX
coegnHeHunn

1.6

dusnyeckme N XxMMmyeckue siBrneHus. Xumuyeckasl peakumst M ee npuaHaki. 3akoH
COXpaHEeHUs1 MacChl BeLeCTB. XMMUYeckme ypaBHeHusi. Knaccudukaums XMMUYeckux
peakuuin (CoeauHEHNs], Pa3roXeHus, 3aMeLLeHuss, obmeHa)

1.7

XUMUYECKNA IKCNEPUMEHT: 3HAKOMCTBO C XMMWYECKOW MOCYAOW, C Nnpasunamu paboTsl B
nabopatopun n npvemamu obpatleHus ¢ nabopaTtopHbiM 060pyaoBaHUEM, U3YYeHne U
onvcaHve Mu3nyeckux CBOWCTB 0OOpasLoB HeOopraHM4Yeckux BellecTB, HabmogeHue
dm3nyeckux (nnaeneHne BoOcKa, TasgHWe NMbaa, pacTMpaHne caxapa B CTYMKe, KuneHme un
KOHAeHcaums BOAbl) U XMMUYECKUX (rOpeHne cBeYn, NpokanvMeaHne MeaHou NPOBOSOKM,
B3aMMOAEVCTBME Mena C KUCIOTOW) ABfeHun, HabnioaeHwe n onucaHve MpPU3HaKoB
NPOTEKaHNS XMMUYECKUX peakuumni (pasnoxeHuwe caxapa, B3auMOLEWCTBUE CEpHOW
KMCnoTbl ¢ xnopuaom Gapwus, pasnoxeHue rugpokcvga meam (II) npw HarpeBaHum,
B3aumoencTBne xenesa c pactsopom conu meau (1), nayyeHme cnocobos pasgeneHus
cMmecen (C MOMOLLbID MarHuta, QunbTpoBaHMe, BbiNapuBaHwe, AUCTUNNAUWS,
XpomaTorpadws), NpoBeAeHNe OYUCTKM MOBapeHHON conuv, HabniogeHwe n onucaHue
pe3ynbTaToB NpPOBEAEHWS OMbiTa, WNNIOCTPUPYIOLLEr0 3aKOH COXpaHeHWUst Macchl,
co3faHune moaernen MoneKkyn (LapoCTepXXHEBbIX)

BaxxHenLme npeacTtaBUTENn HEOPraHNYECKNX BELLLECTB

2.1

Bosayx - cmecb rasoB. CoctaB Bo3sgyxa. Kncrnopon - anemMeHT M MpocToe BELLEecTBO.
HaxoxpaeHvne kucnopoga B npupoge, M3nYeckMe U XMMUYEecKkMe CBOWCTBA (peakumm
ropeHusi). Okcuabl. [pumeHeHne kucnopoda. Cnocobbl MonyyYeHWs Kkucropoga B
nabopaTopumM W nNpomblluneHHocTU. KpyroBopoT kucrnopoga B npupogde. O30H -
annoTponHas MoandurKaums Kucrnopoaa

22

Tennoson aPeKT XMMUYECKOW peakunu, TEePMOXUMUYECKUE YpaBHEHUS, 9K30- WU
3HAOTEpMUYECKME peakummn. TonnMBO: yromnb U MeTaH. 3arpasHeHue Bo3gyxa, ycuneHve
napHukoBoro adpdekra, paspyLleHne 030HOBOTO Cros

23

Bogopon - anemeHT M npocToe BelwecTBo. HaxoxaeHve Bogopoga B Npupoae,
Cbl/l3|/|'~|eCKI/Ie n XmMun4yeckme CBOI;ICTBa, npumMmeHeHue, cnocobbl nonyyeHus. Kucnotbl 1
conu

24

MOJ'IFIprIVI 006bem rasoB. PacyeTbl N0 XMMNUYECKUM YpaBHEHUAM

25

dusnyeckme ceoncTea Boabl. Boga kak pactBoputenb. PactBopbl. HacbiweHHble u
HeHacbllweHHble pacTBopbl. PacTtBopumocTb BewecTtB B Boge. Maccosas pons
BellecTBa B pacTtBope. XumMmudeckue csomnctBa BoAbl. OcHoBaHus. Ponb pacTtBopoB B
npupoae 1 B X1U3HW Yenoseka. KpyroBopoT BoAbl B npupoge. 3arpsasHeHne npupoaHbIx
BoA. OxpaHa 1 o4ncTka NPUPOAHbLIX BOS

26

Knaccudpmkaums HeopraHuveckmx coegmHeHun. Okeupabl. Knaccudmkaums okcmaos:
coneobpasywume (OCHOBHble, KUCIOTHble, amMdOTepHble) U HeconeobpasyoLime.
HomeHknaTtypa okcugoB. dusmyeckne m xmmudeckme cBoWCcTBa OKcMAoB. [MonyveHue
OKCUOoB

2.7

OcHoBaHusA. Knaccudukaumss OCHOBaHWIA: LWIENoYM W HepacTBOPMMble OCHOBaHWUS.
HomeHknaTypa ocHoBaHui. ®usnmyeckme ©n XMMUYECKUE CBOWCTBA OCHOBaHUN.
MonyyeHne ocHoBaHMi

2.8

Kucnotbl. Knaccudukaums kucnot. HomeHknaTtypa Kucnot. dusmyeckue n xmMmudeckme
cBoncTsa kucnot. Psa aktusHoct metannoB H.H. BekeToBa. NonyyeHune kucnot

29

Conu. HomeHknatypa conen. duanyeckme n xmMmmyeckme cBolcTea cornen. [NonyyeHne
coneu




2.10 "eHeTnYeckas cBA3b MexXxay KnaccaMmm HeOpPraHN4YeCKMX CoeanHeHun

2.1 XVIMWUYECKUI 3KCMEPUMEHT: KayeCTBEHHOE onpedenieHMe copepXXaHus Kkucropoda B
BO34yxe, nonydeHue, cobupaHue, pacno3HaBaHWe W WU3y4YeHue CBOWCTB KUCIoOpoaa,
HabnageHne B3anMMOOENCTBUS BELLECTB C KUCIIOPOAOM W YCITOBUSI BO3HUKHOBEHUSI U
npekpaLlleHns ropeHust (noxapa), o3HakoMneHne ¢ obpasuamm OKCUOOB U ONMcaHne KX
CBOWNCTB, nNonyyeHue, cobupaHue, pacrnos3HaBaHWe U W3yvyeHue CBOWCTB BoOAoOpoaa
(ropeHue), B3anmogenctesmne sogopoga ¢ okeugom meam (ll) (Bo3MOXHO mcnons3oBaHne
BugeomartepuanoB), HabniogeHuwe o06pa3uoB BelwectB kKonuyectsBom 1 MoOnb,
nccnegoBaHne 0coBEHHOCTEN PacTBOPEHUSI BELLECTB C Pas3fMYHOW pacTBOPMMOCTbLIO,
NpUroToBNEHNEe pacTBOPOB C ONPeaenieHHOW MacCOBOW [Onen pacTBOPEHHOro
BellecTBa, B3aMMOAENCTBME BOAbl C MeTannamu (Hatpuem u kanbumem) (BO3MOXHO
ucrnonb3oBaHve BuAeoMaTepuarnoB), onpedenieHne pacTBOPOB KWCMOT U LenoYen ¢
MOMOLLUBI  WMHAMKATOPOB, MWCCNedoBaHMe 00pas3uoB HeopraHW4yeckux BeLLecTB
pasnu4YHbIX KnaccoB, HabnogeHue W3MEHEHWs OKpacku WHAMKATOpPOB B pacTBOpax
KUCMOT U LLENoYen, nsyvyeHne B3ammopencTemsa okcmaga megu (l1) ¢ pactBopomM cepHom
KMCMNOTbI, KACIOT C MeTannamu, peakuni HemTpanu3aumm, nonyvyeHne HepacTBOPUMBbIX
OCHOBaHWW, BbLITECHEHWE OJHOIO MeTanna JApyrMM K3 pacTBopa CONK, peLleHue
3KCMepUMMEHTamnbHbIX 3agad no Teme "BaxHenwume KnacCbl HeOpraHUYecKux

coeanHeHunn"
3 Mepunogmyecknin 3akoH un [lepnogudeckas cuctema XuMudecknx anemeHtos [.U.
MeHpgeneesa. CtpoeHune aToMOB. XumMmnyeckas CcBA3b. OKUCnUTEnNbHO-

BOCCTaHOBUTENIbHbIE peaKuun

3.1 MepBble MOMNbITKM KnNaccudmkaumm XmMumyeckux anemeHToB. [loHaTMe o rpynnax
CXOAHbIX ONEeMEHTOB (WeNnoYHble U1  LiernoYHO3eMernbHble MeTannbl, ranoreHsbl,
NHEpTHble ra3bl). DNeMeHTbI, KoTopble 06pa3yloT amdoTepHbIe OKCUAbI U TMAPOKCUAbI

3.2 Mepuoamnyecknin  3akoH. [lepuoanyeckas cuctema XxXvMmumydeckux anemeHtos [.U.
MeHpgeneeBa. KopoTtkonepuogHas w aAnuHHornepuogHas dopmbel  [lepunoanyeckon
cuctembl xummnyecknx anemeHtos [.M. Mengeneesa. MNepuogpl n rpynnbl. dusmyecknn
CMbICIN NOPSAKOBOro HOMepa, HOMepPOoB NepuoAa 1 rpynnbl anemMeHTa

3.3 CtpoeHne atomoB. CocTaB aTOMHbIX daep. W3oTonbl. 3nekTpoHbl. CTpoeHue
3NEKTPOHHbIX 0bonoyek aTomMoB nepBbix 20 xMMUYeckux anemeHToB [lepuoamyeckon
cuctembl .M. MeHoeneeBa. XapakTepucTuUka XUMUYECKOrO 3femMeHTa Mo  ero
nonoxeHuto B Nepuogudeckon cucteme A.U. MeHgeneesa

34 3aKOHOMEPHOCTU M3MEHEHUSA paguyca aTOMOB XMMUYECKUX 3IEMEHTOB, METaNIMYeCcKnX
N HeMeTanM4yecknx CBOWCTB MO rpynnam v nepuopam. 3HadveHue [lepuopmyeckoro
3akoHa u [Mepuoguyeckor CUCTEMbI XMMUYECKMX SMEMEHTOB AN Pas3BUTUS HayKu U
npaktukn. 4.1. MeHgenees - yyeHbI 1 rpaXkgaHuH

3.5 XvmMmunyeckas CBA3b. KoBaneHTHas (monsipHas " HenonspHas) CBA3b.
OnekTpooTPULATENBHOCTE XMMUYECKMNX 3NeMeHTOB. VIoHHas CBS3b

3.6 CteneHb okucneHus. OKUCNIUTENBbHO-BOCCTAHOBUTENbHbIE  peakuun. [poueccol
OKUCNeHust U BoccTaHoBreHus. OKUCNUTENU U BOCCTAaHOBUTENN

3.7 XUMUYECKUIN IKCMEPUMEHT: M3ydeHne 00pasuoB BELLECTB METamNoB U HeMeTasnsos,
B3aMMOAEWNCTBME TMOPOKCMAA LMHKA C pacTBOpaMu KUCMOT W LEenoyen, npoBedeHue
ONbITOB, WNMIOCTPUPYIOLLMX MPUMEpPbl  OKUCAUTENbHO-BOCCTAHOBUTENbHBLIX peakuun
(ropeHue, peakuuun pasnoxeHnsi, COeANHEHMNS)

Tabnuua 23.2

MpoBepsieMble TpeboBaHUS k pe3ynbTaTaM OCBOEHUS OCHOBHOWN
obpasoBaTenbHoW nporpamMmmel (9 Knacc)



Koa npOBepﬂeMble npeaMeTHble pe3yrnbTaTbl OCBOEHUA OCHOBHOW O6p83083TeﬂbH0|7|

npoBepsAemMoro nporpaMmmbl OCHOBHOro obuiero obpasoBaHus
pesynbTata
1 Mo Teme: "BeLecTBoO N xmummn4yeckas peakums”
1.1 pacKkpbiBaTb CMbICIT OCHOBHbIX XUMWYECKMX MOHSTUIA: pacTBOp, 3NEKTPONUTHI,

HE3NEKTPOJINTbI, 3NEeKTponnTnyeckaa aumccoumnauuna, peakumm MOHHOro obmeHa,
KaTtanm3aTtop, XxMmMn4yeckoe paBHOBecCue, 06paTVIMbIe n HeO6paTVIMbIe peakuunm,
OKUCJINTENTbHO-BOCCTAHOBUTEJ1IbHbIE peaKuunn, OKUCINUTENb, BOCCTaHOBUTEIb,
OKuCIieHne n BOoCCTaHOBIIEHUe, arnoTponua, aM(bOTepHOCTb, XMUn4eckasa CBA3b
(KOBaJ'IeHTHaFI, MOHHaAd, MeTaJ'IﬂVI‘-IeCKaFI), Kpuctannuydeckaa pelwleTka, chniasbl,
CKOPOCTb XUMUYECKOM peakuynn

1.2 MNNKCTPMpoBaTb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX NOHATUN W NPUMEHATb
3TN NOHATUA NpU oNNcCaHnn BeecTB N UX I'IpeBpaLLLeHI/IIZ

1.3 COCTaBNATb YpaBHEHWUSI JMEKTPONUTUYECKON AMCCOLMALMN KUCMNOT, LUenoYven u
cornemn, NosHbIE U COKPaLLEHHbIE YPaBHEHUS peakumnii MOHHOro obmeHa

14 pacKkpbiBaTb CYLWHOCTb OKUCITINTEJIbHO-BOCCTAaHOBUTES1bHbIX peaKLl,VIVI
nocpeancTBoOM COCTaBJ1IEHUA AJTEKTPOHHOTO ©anaHca aTnx peaKU,MVI

1.5 NPOBOAMTbL PacyeTbl MO YPaBHEHNIO XMMUYECKOW peakLum
2 [No Temam: "HemeTannbl n nx coegnHenus" n "Metannsl 1 nx coeguHeHus"
21 XapakTepusoBaTtb (ONucbiBaTh) obLimMe u cneunduyeckne XxMMmmyeckme CBOMUCTBA

NPOCTbIX U  CNOXHbIX BeLlleCTB, noareepXxpgad  onucaHue  npuMmepamm
MONEKYINAPHbIX N MOHHbIX ypaBHeHI/IIZ COOTBETCTBYHOLNX XUMNYECKUX peaKLl,I/IVI

2.2 COCTaBIIATb YpaBHEHUA peaKLl,VIVI, noareepXxaarnx cyulectBoBaHune
reHeTU4eCcKon cBA3N Mexay BewectBaMuy pasrinyHbIX KriaccoB

2.3 nporHosmMpoBaTb CBOWCTBA BELECTB B 3aBMCMMOCTUM OT WX CTPOEHWs,
BO3MOXXHOCTU MPOTEKAHNA XMMUYECKUX NPEBPALLEHNI B Pa3fIMYHbIX YCIOBUSIX

24 cnegoBaTb MpaBuiaM MOMb30BaHMA XUMUYECKOW MOCYAOM M nabopaTopHbIM
obopynoBaHuem, a Takke npasunam obpalleHus C BellecTBaMmn B COOTBETCTBUM
C WHCTPYKUMSIMA MO BbIMNONHEHWIO NabopaTopHbIX XMMUYECKUX OMbITOB MO
Nony4eHnto U cobmnpaHunio ra3oobpasHbIX BELLECTB (aMmMMaka U yriekMcnoro rasa)

25 NpoBOANUTL peakuuu, MNOATBEepPXKAalolne KayeCTBEHHbIN CcocTaB  pasfuyHbIX
BELLEeCTB: pacnosHaBaTb OMbITHLIM MyTeM Xropua-, 6pomua-, noana-, kapoHar-,
docpat-, cunukat-, cynbdart-, MAPOKCUA-UOHbI, KATUOHbI aMMOHUSA, WOHbI
M3y4YeHHbIX MeTarnsnos, NPUCYTCTBYOLWME B BOOHBLIX pacTBOpPax HeOopraHWYecKux

BeLLecTB

3 Mo Teme: "Xumusa u okpyxatowiaa cpega”

3.1 packpbiBaTb CMbICIT OCHOBHbIX XuMuyeckux noHaTuin: MNOK BewecTtBa; koppo3nd
MeTannos

3.2 NPUMEHATb OCHOBHbIE OMNepauuMm MbICIIUTENBbHON OEATENbHOCTU - aHanua wu

CUHTE3, cpaBHeHue, 06006LUieHMe, CcUCcTEMaTM3aUMIo, BbISIBNEHWE MNPUYUHHO-
CNEeACTBEHHbIX CBA3ei - AN U3YYEeHUs CBOWCTB BELLECTB M XUMUYECKUX PeakLInii;
€CTEeCTBEHHO-Hay4Hble MeTodbl MNO3HaHuA - HabnogeHue, U3MepeHue,
MOAENMPOBaHMe, 3KCNEPUMEHT (pearnbHblii U MbICTIEHHbIN)

Tabnuua 23.3



[MpoBepsiemble anemMeHTbl cogepkanns (9 knacc)

Koa

lMpoBepsieMblt 3NEMEHT Coaep)KaHus

BelecTBo 1 xnummnyeckas peakuyuna. HOBTopeHl/Ie

11

Mepunogunuecknin  3akoH. [lepuogudeckas cuctema XuMUYeckux anemeHtos [.U.
Mengeneesa. CTpoeHne atomoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB XMMWYECKNX
3N1EMEHTOB NEePBbIX TPEX NEPUOAOB, Kanus, Kanbumsi U NX COeQUHEHNIA B COOTBETCTBUM
C MONOXXeHNeM 31eMeHTOB B [Neproamyeckon cucteme u CTpOEHNEM UX aTOMOB

1.2

CTpoeHue BellecTBa: BuAbl XUMWUYECKOW CBSA3W. TWNbl KPUCTANUYECKMX PELLETOK,
3aBMCMMOCTb CBOWCTB BeLlecTBa OT Tuna KpuUCTannuMyecKkoW peletkm u Buaa
Xumudeckon cBssn. Knaccudukaumss M HOMEHKNnatypa HeopraHuyeckux BeLlecTB
(mMexxgyHapogHasa v TpuBmanbeHas). XMMUMYECKMe CBOWCTBA BELLECTB, OTHOCSLLMXCH K
pasnuyHbIM  KNaccamM  HEOpraHU4ecKMx  COeOUHEHWW,  reHeTudeckass  CBs3b
HeopraHM4ecknx BeLLECTB

1.3

Knaccudumkaumns XuMmM4eckux peakumii no pasnmyHbIM nNpu3dHakam (no Yncry u coctaBy
YYaCTBYHOLUUX B peakuum BELLECTB, N0 TEMSIOBOMY 3PAEKTY, MO N3MEHEHMIO CTEMEHEN
OKUCNEHNST XMMWYECKUX INEMEHTOB, NO 0OpPaTMMOCTM, MO y4yacTUo KaTanusartopa).
OK30- M SHOOTEPMWMYECKME peakuun, TepMOoXmMudeckue ypasHeHus. [loHATMe o
CKOPOCTM XMMUNYECKOWN peakumm

1.4

MoHaTne 06 O6paTVIMbIX n HeO6paTVIMbIX XUMUNYECKNX peaKuunax. MoHatne o
FTOMOIreHHbIX U reTeporeHHbIX peakuunax. MoHATNE O XMMMYECKOM paBHOBECUN. CDaKTOpr,
BInnArLWKMe Ha CKOPOCTb XUMUYECKON peakunn n nonoxeHne xMMmmn4ecKkoro paBHoesecus

1.5

OKncnuTenbHO-BOCCTAHOBUTENbHbIE peakuun, SﬂeKTPOHHbIVI GanaHc OKUCNUTENbHO-
BOCCTAHOBUTESBHOM peakuunn. CocTaBneHue ypaBHeHvu7| OKUCITNTENTbHO-
BOCCTaAHOBUTEJIbHbIX peaKLl,VIVI C ncnosnb3oBaHNeEM MeTOOa 3JIEKTPOHHOIO OanaHca

1.6

Teopusi aNEKTPONUTMYECKON AUCCOLMALMN. DNEKTPONUTLI U HESNEKTPONUTLI. KaTuoHsbl,
aHWOHbl. MexaHn3m guccoumaumm BELLECTB C pasfnnyHbIMU BUAAMU XMMUYECKON CBA3M.
CrteneHb guccoumaumn. CunbHble 1 cnabble anekTponuTbl. Peakunm noHHoOro obmeHa.
YcnoBus MpoTekaHusl peakuMi WMOHHOro OOMeHa, MOMHble M COKpallEHHbIE WMOHHbIE
ypaBHeHUs peakumin. CBONCTBA KNCINOT, OCHOBAHWUI 1 Conel B CBETe NpeacTaBneHuin 0o
ANEeKTPONUTUYECKON Aauccoumauun. KayecTBeHHble peakumMm Ha WOoHbl. [loHATME O
rmaponuae conen

1.7

XUMUYECKNIA 3KCMEPUMEHT: O3HAKOMIIEHWE C MOAENAMM KPUCTamnMYecknx peLleTok
HeopraHM4YeckMx BelLecTB - MeTannoB M HemeTannos (rpacdwvra v anmasa), CroXHbIX
BELLeCTB (xnopuga HaTpus); uccrnedoBaHWe 3aBUCUMOCTU CKOPOCTU  XUMUYECKOW
peakuum OT BO3OEUCTBUSI PasnuyHbIX (pakTOpPOB; UCCMENOBaHWE 3MEKTPONPOBOLHOCTU
pacTBOPOB BELLECTB, NpoLecca AUCCOLMaLMU KUCMOT, LWernodeid u coneit (BO3MOXHO
“Crornb3oBaHve BMAeoMaTepUarnoB); NPOBEAEHWE OMNbITOB, UMMIOCTPUPYIOLLMX NMPU3HAKN
NMpPOTEeKaHUsl peakuuii MOHHOro obmeHa (o6pa3oBaHue ocajka, BblAeneHve rasa,
obpa3oBaHMe  BOAbl);  OMbITOB,  WNIIOCTPUPYIOLMUX  MPUMEPLlI  OKUCIUTENbHO-
BOCCTAHOBUTENbHbIX —peakuuii  (fropeHue, peakuuyu pasfoXeHusl, COeaUHEHUS);
pacnosHaBaHWe HeopraHWYeckMx BELLECTB C MOMOLLbI0 KAaYeCTBEHHbIX peakuuin Ha
WOHbI; peLLeHne SKCNepUMeHTanbHbIX 3aaad

HemeTannbl n nx coegmHeHus

2.1

O6wasn xapaktepuctuka ranoreHoB. OCOBEHHOCTU CTPOEHWST aTOMOB, XapaKTEepHble
cTeneHun okucneHus. CtpoeHne n usnyeckme CBOMCTBa NPOCTbIX BELLECTB - rafioreHoB.
XvMunyeckne CBOWCTBA Ha npumepe xropa (B3aMMmogenctene C  MeTannamu,
HemeTanmnamu, wenovamm). Xnoposogopod. CongHas KMcrnoTta, XMMU4eckne CBONCTBA,
nonyyeHve, npuMeHeHne. [leficTBnE xiopa M XJI0OPOBOAOPOAA Ha OpraHmaM 4enoBeka.
BaxkHenwwme xnopuabl 1 UX HaXoXaeHne B Npupoae
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Obwan xapaktepuctuka anemeHToB VIA-rpynnbl. OCOBEHHOCTM CTPOEHWsT aTOMOB,
XapaKTepHble CcTeneHun okucneHusi. CTpoeHne u dusnyeckme CBONCTBA MNPOCTbIX
BELLeCTB - Kucropoga M cepbl. ANnoTponHble Moaudukaumm Kucnopoga u Ccepbl.
Xvmunyeckue csomnctBa cepbl. CepoBogopod, CTpoeHue, (pu3nmdeckne u XMMudeckue
cBovictBa. Okcuapl cepbl Kak NMpeAcTaBUTENM KUCHOTHbIX okcmaoB. CepHasi KucnoTa,
dmsmyeckne M xMMumdeckue cBoncTBa (00LWMe Kak NpeacTaBuTENs Kracca KWCMOT M
cneunduydeckune). XvuMmyeckne peakuuu, nexaiime B OCHOBE NMPOMbILLIIEHHOro cnocoba
nony4YyeHus cepHon KucrnoTbl. [lpymeHeHne. Conn CEpHOW KUCMOTbI, KavyecTBEHHas
peakumsi Ha cynbdaT-MoH. HaxoxgeHue cepbl M ee CcoeauHeHun B Mpupoge.
XvMu4eckoe 3arpsi3HeHMe OKpyXKalLen cpedbl CoeanHEHUsIMU cepbl  (KUCMOTHbIE
OoXau, 3arpsi3HeHne Bo3gyxa v BO4OeMOB), cnocobbl ero npegoTepaLleHus

2.3

O6wasa xapakrepuctvuka anemeHToB VA-rpynnbl. OCOBEHHOCTM CTPOEHWUs aToMOB,
XapakTepHble CTerneHn okucreHuns. A3oT, pacnpocTpaHeHne B npupoge, usmdeckme un
XxvmMmuyeckme csoncta. KpyroBopoT asoTa B npupoge. AMMUak, ero dusnyeckue u
XMMUYEeCKMe CBOWCTBA, NosflyyeHne u npumMeHeHne. Conn amMMmoHus, Ux usndeckne u
XMMUYECKMe CBOWCTBA, MpuMmeHeHue. KavecTBeHHas peakuus Ha MWOHbl aMMOHMS.
A30THas kucnota, ee nony4veHue, U3NYECKME U XMMUYECKMe CBOWCTBA (0OLiMe Kak
npeacTaBuTeNs Kracca KMCnoT u cneumdunyeckme). Mcnonb3oBaHne HUTPATOB M COnen
aMMOHWS B  KayeCcTBe MuHeparbHblX yaobpeHun. Xummyeckoe 3arpsi3HeHue
oKpyXarLlen cpedbl COeANHEHNSMM a3oTa (KMCNOTHbIE JOXAW, 3arpA3HeHne BO3ayxa,
no4Bbl 1 BOOOEMOB)
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docdop, annoTponHble mogndmkaunmn pocdopa, hmsnyeckne n XMMn4eckne CBOMCTBa.
Okeug docdopa (V) u docdopHas kucnoTta, pUsnyYeckme U XMMUYEeCKue CBOWCTBA,
nonyyeHue. Micnonb3oBaHne pocdaToB B Ka4eCTBE MUHEpParbHbIX yaobpeHun

2.5

Obwas xapaktepuctuka anemeHtoB IVA-rpynnbl. OcobGeHHOCTU CTPOeHMsSI aTOMOB,
XapakTepHble  CTeneHw  okucneHus.  Yrnepod, annoTpornHble  Moaudukauumu,
pacrnpocTpaHeHne B npupoge, UsMdeckme u XUMMUYECKMe CBOWCTBa. ALcopbuus.
KpyrosopoT yrnepoga B npupoge. Okcuabl yrnepoaa, Ux dusnyeckue u xmMmuveckme
CBOWNCTBA, AENCTBME Ha XMBble OpraHn3Mbl, NonyyeHne n NnpuMeHeHue. JKonornyeckmne
npobnembl, cBA3aHHble ¢ okcuaom yrnepoga (IV); runotesa rnobanbHOro NoTenneHust
Knumarta; napHUKoBbIN adekT. YronbHas Kucnota M ee conu, ux uandeckue u
XMMUYECKME CBOMWCTBA, MNOMNyYeHne u npuvMeHeHne. KadvecTBeHHass peakuusa Ha
kapboHaT-noHbl. Ncnonb3oBaHne kapboHaToB B ObITy, MeAMLUHE, MPOMbILUNEHHOCTU U
CernbCKOM XO351NCTBE

2.6

lMepBOHaYanbHble NOHATUS 06 OpraHNYecKMX BeLLEeCTBax Kak O COeAMHEHUsIX yrrnepoaa
(MeTaH, aTaH, 9TUNeH, aueTuneH, aTaHon, rMUUEepUuH, YKCycHasa kucnota). Mx coctas u
XMUMUYeckoe CTpoeHue. MNMoHATUE 0 BMONOrMYeckn BaXKHbIX BELLECTBAX: Xupax, benkax,
yrnesogax - U UX ponn B XU3HW YernoBeka. MaTepuanbHoe eQuHCTBO OpraHU4ecKnx u
HeopraHn4yeckux coeamHeHuin

2.7

KpemHuii, ero dusmdeckme n XMMUYECKME CBOWCTBA, MOJNIYYEHUE U NPUMEHEHNE.
CoepnunHeHus kpemHus B npupoge. OOwue npeactaBneHms o6 okcuage kpemuus (IV) m
KpemMHueBon kucnote. Cwunukatbl, WX MWCMonb3oBaHuMe B  ObiTy, MeauuuHe,
NPOMbILLIIEHHOCTU. BaxHewLwmne cTpoutenbHble MaTepuarbl: kepamuka, CTEKIO, LLEMEHT,
G6eToH, xenesobeToH. [lpobnembl 6e30MacHOro UCMOMb30BaHWUS  CTPOUTESNbHbIX
MaTtepuanos B MNOBCEOHEBHON XXMU3HU

2.8

XVMWYECKUIA SKCNEPUMEHT: M3yvyeHne obOpas3uoB HeopraHWYecKUX BELLECTB, CBOWCTB
COMSIHOM  KWUCMOTbI; MpOBeAEeHWe KaYeCTBEHHbIX peakuuMi Ha XMAOpUA-UOHbI W
HabniogeHne npu3HaKkoB WX MNPOTEKaHUH; OMNbITbl, OTpaxarwlwue dusndeckue u
XMMUYECKME CBOWCTBA ranoreHoB M WX COeOUHEHWUA (BO3MOXHO WCMOSib30BaHUe
BYaeomatepuanoB); O3HakoMmrnieHume ¢ obpasuamu  XNOpuMAOB  (ranoreHuaos);
O3HaKomIieHne ¢ obpasuamu cepbl U ee CoedVHEeHWsIMU (BO3MOXHO WCMONb30BaHWe
BMaeomartepuanoB); HabnwogeHve npouecca obyrnMBaHUs caxapa Mnop AeNCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTbI; U3y4YEeHME XMMWUYECKMX CBOWCTB pas3baBneHHOM
CEPHON KMUCNOTbI, NPOBEAEHME KaYEeCTBEHHONM peakumm Ha cynbdaT-uoH 1 HabnogeHne




npu3Haka ee NPoTEKaHUs; 03HaKOMIMEHMe ¢ PU3MHECKMMN CBOMCTBaMK a3oTa, pocdopa
N UX COeaNHEHMIN (BO3MOXHO UCMOMNb30BaHWE BuaeomaTepmanos), obpasLamm a3oTHbIX
n docdopHbix yaobpeHui; nonydeHve, cobupaHue, pacnos3HaBaHWe W U3yvyeHue
CBOWCTB aMMUaka; NpoBeAeHVe KavyeCTBEHHbIX peakuuin Ha MOH amMoHusa n docdaT-
MOH N WM3y4YeHUe MpPU3HAKOB MX MPOTEKaHWsi, B3aMMOAEWCTBME KOHLIEHTPMPOBAHHOMN
A30THOW KWUCIOTbl C MeAdblo (BO3MOXHO MCMNOSb30BaHWE BMAEOMATEPUAnoB); U3ydeHne
MOZENen KpUCTannmM4eckmx pelleTok anmasa, rpadura, dynnepeHa; o3HakOMIeHNe ¢
npoueccoMm agcopbumMM  pacTBOPEHHbIX BELWECTB aKTUBMPOBAHHLIM — YreMm U
YCTPOWCTBOM MpOTMBOrasa; mMonyvyeHne, cobupaHue, pacrno3HaBaHME W U3y4veHue
CBOWNCTB YINEKUCIIOrO rasa; MNpoBeAeHMEe KayeCTBEHHbIX peakuuMi Ha KapboHaT- wu
CUMMKAT-NOHbI N U3Y4YeHUe MNPU3HAKOB WX MPOTEKAHWUHA; O3HAKOMMEHWE C MpoayKuMen
CUMMKATHOW MPOMBILLMIEHHOCTY; peLlleHne SKCNepuMeHTanbHbIX 3agady no Teme
"BakHenLne HemeTannbl U X coeguHeHnsa"

MeTannbl n nx coeguHeHus

3.1

Obwas xapakTepucTuka XWMWYECKUX ONEMEHTOB - MeTarnnoB Ha OCHOBaHWW WX
nonoxeHusi B lNepuoguyeckon cucreme xmmmyeckux anementoB .. MeHpeneesa u
cTpoeHus atomoB. CTpoeHwe meTannoB. MeTannuyeckas CBA3b W MeTannuyeckas
KpucTannuyeckas peluetka. QneKTpoOXMMUYECKUA pag HanpsXxeHUn MeTanos

3.2

®dusmyeckme n xummuydeckme cBowcTBa MeTtannoB. OO6wme cnocobbl  nonyyYeHus
meTannoB. [lOHATME O KOPPO3UM METannoB, OCHOBHblE CMOCOObLI 3awuTbl UX OT
koppo3suun. Cnnasbl (CTanb, YyryH, OIOpanioMMHUn, 6poH3a) n nx npumeHeHne B BbiTy u
NMPOMbILLIIEHHOCTK

3.3

U.leﬂO‘-IHble MeTansnbl: NoJfioXXeHne B nepMOﬂMHeCKOVI cucreMe XMMn4ecKknx aniemMeHTOoB
O.WN. Menpeneesa; CTpoeHNEe UX aToOMOB; HaxoxXxaeHue B npupoae. dusnyeckne u
XUMUYECKMe CBOMUCTBA (Ha npuMmepe HaTtpua n KaJ'IVIﬂ). Okenabl 1 rmapoKkcuabl HAaTpUAa n
Kanua. I'Ipvu\neHeHme LLEeNOYHbIX MEeTanoB N X COeAUHEHNI

3.4

LLlenoyHo3eMenbHble MeTannbl MarHui K KanbUui: nonoxeHuwe B [lepuogmyeckon
cucteme xmmmyeckux anemenToB .M. MeHaeneeBa; CTpoeHMe UX aTOMOB; HaxoXxaeHne
B npupoge. du3Myeckne M XUMMYECKME CBOWCTBA MarHusi U Kanbuus. BaxHenwwne
coeguHeHusa kanbuusa (okcua, rugpokcud, conm). XKecTkocTb BOAbl U cnocobbl ee
yCTpaHeHus

3.5

AniomMuHUR: nonoxexHve B [lepnognyeckon cucteme XUMMYeckux asnemeHTos [.U.
MeHngeneeBa; cTpoeHue aTtoma; HaxoxgeHue B npupoge. dnsmyeckne n Xxmmumyeckme
cBoWiCcTBa anoMuHusA. AMOTEPHbIE CBOMCTBA OKCuaa v rmapokcuaa antoMmHus

3.6

JKeneso: nonoxeHwe B [lepnogudeckon cucteme XuMuUYeckux anemeHTos [O.U.
MeHgeneeBa; CTpoeHMe aToMa; HaxoxaeHue B npupoge. dusnyeckme M xummdeckmne
ceoncTea xenesa. Okeugbl, rmgpokeuabl u conu xenesa (ll) n xenesa (Ill), ux cocras,
CBOMCTBA W NoslyyeHne

3.7

XUMUYECKUIN IKCNEPUMEHT: O3HakoMIleHMe ¢ obpasuamu MeTannoB M ChANaBoB, MUX
hn3MYECKUMN CBOWCTBAMU; U3ydeHME pe3ynbTaTOB KOPPO3UM MeTansoB (BO3MOXHO
ncnonb3oBaHWe BUAeOMaTeEPMANoB), 0COOEHHOCTEN B3aMMOLENCTBUSA OKCuaa KanbLms u
HaTpusi C BOOOM (BO3MOXHO WCMONb30OBaHWE BuAeoOMaTepuaros); uccnegoBaHve
CBOWNCTB >KECTKOW BOAbl; MNpoLecca ropeHuss xenesa B kucropoge (BO3MOXHO
NCNoNb30BaHNE BUAeOMaTEPMArnoB); NPU3HAKOB NPOTEKAHUS Ka4eCTBEHHbLIX peakLui Ha
MOHbI (MarHus, Kanbuus, anoMuHus, umHka, xenesa (lI) n xenesa (lll), megn (ll);
HabnogeHne N onucaHne NpPOLIECCOB OKPaLLUMBAHWUA MIaMeHW MOHaAMKW HaTpusi, Kanus u
KanbLmsa (BO3MOXHO UCNONb30OBaHWe BuaeomaTepuaroB); uccnegoBaHue amgoTepHbIX
CBOWCTB rmagpokcmuga artoMUHUA U TMAPOKCUAA LUWMHKA; pelleHne 3KcnepuMeHTanbHbIX
3apad no teme "BaxHenwuve metannbl U ux coeguHeHns"

Xnmusa 1 okpyxatowasa cpega
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HoBble mMmaTtepuarnbl U TEXHONOINA. BewectBa u maTtepuanbl B NOBCEAHEBHOW XU3HU




yenoeeka. Xmumusa n 300poBbe. besonacHoe MCNoMnb3oBaHME BELEeCTB U XUMUYECKUX
peakuui B 6bITy. [epBasi NOMOLLb NPU XMMUYECKUX OXOrax U oTpaBneHusaxX

4.2 OCHOBbI 9KOMOMMYECKoW rpamoTHOCTU. XMMUYECKOe 3arpsi3HEHUEe OKpyxalolwen cpefpbl
MOK. Ponmb xvMMun B peLUeHnn 3KOMormvyeckmx npodnem. [MpupoaHble WCTOYHMKU
yrneBsoaopoaoB (yronb, NPUPOAHbIN ra3, HedThb), MPOAYKTbl X NnepepaboTku, X ponb B
ObITY U NPOMBbILLIIEHHOCTU

4.3 XUMUYeckuii  aKCrepuMEHT: M3yyeHMe oO6pas3uoB MaTepuasnioB (CTekso, CraBsbl
MeTanmnoB, NoIMMepHbIe MaTepuarnsbl)

155.7. [Ina npoBegeHUs OCHOBHOIO rOCy4apCTBEHHOro 3k3ameHa no xumuu (ganee - OM9 no
XUMUK) UCMONb3YeTca nepeyveHb (KogudumkaTop) npoBepsieMblx TpebGoBaHWIA K pesynbTataM OCBOEHUSI
OCHOBHOW 06pa3oBaTeNbHOM NPOrpaMMbl OCHOBHOIO 06LLero 06pa3oBaHusl U SNIEMEHTOB COAEpXKaHus.

Tabnuua 23.4
Mpoeepsiemble Ha OI'D no xumunn TpeboBaHUs

K pedynbTaTam OCBOEHMWS OCHOBHOM 06pa3oBaTenbHON NporpaMmbl
OCHOBHOro 00Lero obpasoBaHus

Koga MpoBepsiemble TpeboBaHUS Kk NpegMeTHbIM pe3yribTataM 6a30BOro ypoBHS
npoBepsemMoro OCBOEHUS OCHOBHOW 06pa3oBaTeNbHOM NPOrpamMmmbl OCHOBHOMO obLuero
TpeboBaHusi o6pasoBaHusa Ha ocHoBe PIOC
1 MpencraBnexue:
1.1 O MO3HABaEeMOCTW SBMEHUN NPUPOAbI, MOHMMaHue OOBLEKTUBHOW 3HAYUMMOCTHU

OCHOB XMMWYECKOW Haykum Kak obnactu COBPEMEHHONO €eCcTeCTBO3HaHWS,
KOMMOHEHTa OOLLen KynbTypbl W NPaKTUYECKON [eATENbHOCTM YeroBeka B
YCMNOBUSIX COBPEMEHHOrO 06LLecTBa; NOHMMaHME MecTa XMMWUU cpeau Apyrux
€CTECTBEHHbIX HayK

1.2 O Hay4yHbIX MeTofax MO3HaHWs,, B TOM UMUCNE SKCMEPUMEHTAmNbHbIX U
TEOpPEeTUYECKNX MeTodax WCCrnenoBaHus BELLEeCTB M U3YYEHMSI XUMUYECKUX
peakuuii; yMmeHue UCMonb3oBaTb MoAenu Ans 0ObACHEHUS CTPOEHUS aTOMOB U
MoOneKyrn

1.3 0 cdepax npodeccuoHanbHOW AEATENbHOCTU, CBA3a@HHLIX C  XMMUEN W
COBPEMEHHBIMWU TEXHOJSIOMMAMM, OCHOBAHHLIMWU HA [AOCTMXKEHUAX XUMUYECKON
Hayku, 4YTO MO3BOMUT ODy4YalLWMMCHa paccMaTpuBaTb XMUMUKO kak cdepy CBOEMN
Oyaywen npodeccMoHanbHOW AeATEeNbHOCTU WM caernaTb OCO3HAHHbIA BbIGOP
XUMUK KaK NPoUnbHOro npeameTa npy nepexoae Ha ypoBeHb cpefHero obuiero
obpasoBaHusi

2 BnageHne cucteMom XMMUYECKMX 3HAHWA W YMEHUe npuMeHATb Ccuctemy
XUMMYECKNX 3HAHWUNA, KOTOpasa BKIKO4aeT:

2.1 BaXXHEWLINe XMMUYECKME TMOHATUSA: XUMWUYECKUA IdfeMeHT, aToM, Mosiekyna,
BELLECTBO, MPOCTOE U CINOXHOE BELLECTBO, OQHOPOAHAA U HEOQHOPOAHAsA CMECh,
OTHOCUTEIbHbIE aTOMHAsA U MONEKYNsipHas Macchbl, KONIMYECTBO BELLECTBA, MOJb,
MOMnsipHas Macca, MOnspHbIM 0o6beM, oKcua, KWAcnoTa, OCHOBaHWE, COflb
(cpenHsia), xMmMudeckasi peakumusi, peakumm COeAMHEHUS, peakumn pasnoxXeHus,
peakuun 3aMelleHus, peakumm obmeHa, TennoBon 3addeKT peakuuu, 3K30- U
3HOOTEPMUYECKNE peaKuumn, pacTBOp, MaccoBasl 40N XMMUYECKOrO 3fieMeHTa B
COeOWHEeHMM, MaccoBasi [OO0Nsi U MPOUEHTHas KOHUEHTpauusa BewecTtBa B
pacTBope, SiAPO aTtoMa, 3NIEKTPOHHLIN Crov atoma, aToMHas opbutanb, paguyc
aTtoma, BaneHTHOCTb, CTeneHb OKUCIEHUS, XMMUYecKas CBSi3b,
ANEKTPOOTPULATENBHOCTb, NONSAPHAA U HENONAPHasa KoBaneHTHasa CBA3b, MOHHasA




CBA3b, MeTannuueckas CBsA3b, KpUCTannuMyeckas pelleTka (aTOMHasi, MOHHas,
MeTannuyeckasi, MOMeEKynapHas), WOH, KaTWOH, aHWOH, SMNEKTPONUT WU
HEaNeKTPONnUT, JMNEKTPONUMTUYECKas AmMccoumalms, peakuun MOHHOro obMeHa,
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE pPEakuun, OKUCIUTEMNb WU BOCCTAHOBUTESb,
OKUCINEHVME W BOCCT@HOBMEHWE, 3JNEKTPONu3, XMMUYECKOE paBHOBECKE,
obpatumble ©n HeoOpaTMMble peakuun, CKOPOCTb XMMWUYECKOW peakuuwu,
katanuaaTtop, NAK, koppo3ua meTtannos, cniasbl
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OCHoBononarawwme 3akoHbl XMMUN: 3aKOH COXpPaHEHUA MaccChl, nepmo,qmqecmﬁ
3akoH .. MeHgeneeBa, 3akoH NOCTOSIHCTBA COCTaBa, 3akoH ABoragpo

2.3

TEOPUN XUMUWU: aTOMHO-MOMNEKYNSApHaa Teopusl, Teopus SNeKTPONUTUYECKON
avccounaumm

BrnageHue ocHoBaMm XMMMUYECKOW rPaMOTHOCTM, BKIOYAIOLLEN:

3.1

YMeHue npaBuilbHO UCMONb30BaTb M3y4YeHHble BellecTBa M martepuansl (B TOM
yncne MuHeparnbHble yaobpeHus, meTannbl U cnnasbl, NPOAYKTbI NepepaboTku
NPMPOAHBIX MCTOYHUKOB YrNeBogopoaoB (Yris, NpMpoaHOro rasa, Hedtn) B BbITy,
CernbCKOM XO351CTBE, HAa NPOM3BOACTBE M MOHUMAaHWE 3Ha4YeHUs XMpoB, 6enkos,
YyrneBodoOB [ANnd  OpraHM3Ma YerioBeka; yMeHue MpOorHo3vMpoBaTb BUSHUE
BELLECTB M XMMMWUYECKUX MPOLECCOB Ha OPraHM3m YenoBeka W OKpyXaroLlyro
npuUpoaHyto cpeany

3.2

YMEeHMne WuHTerpunpoBatb XmMMmUYeCkme 3HaHUA CO 3HaAHUAMU [OpYyrux y‘-le6HbIX
npegmMmeTos

3.3

Hannyme onbiTa paGOTbI C pas3nnyHbiIMAU UCTOYHUKaMU I/IH(DOpMaLI,I/II/I no XxmMMmuun
(Haquaﬂ N Hay4HO-nonyndapHada nurteparypa, cnoBapu, CnpaBOYHUKU, MHTEPHET-

pecypchbl)

3.4

yMeHMe 0OBLEKTUBHO OLIEHMBATb MHPOPMAaLMI0 O BeLLecTBax, UX NpeBpaLLeHUsx
N NpaKTU4YECKOM NPUMEHEHUN N YMEHWE UCMONb30BaTh ee ANs pelleHus y4ebHo-
nosHaBaTesbHbIX 3a4au

BnageHve ocHoBamMu MOHATWMHOINO annaparta U CUMBOMMYECKOro s3blka XMMUK
Ana cocTaBneHuss hopMyn HEeOpraHMYecKMX BeLLEeCTB, YPaBHEHUN XUMUYECKUX
peakuui; ocHoBamMmn xumudeckor HomeHknatypbl (IUPAC 1 TpuBnansHomn)

YMeHue oObACHATL CBA3b MOMOXeHUs anemeHTa B lMepuoanyeckoit cucteme ¢
YUCMNOBLIMU  XapPaKTEPUCTUKAMWU CTPOEHUS aTOMOB XUMWYECKUX ONemMeHTOB
(coctaB ¥ 3apsg Agpa, obllee 4YWCNO 3MEKTPOHOB), pacnpedenieHnem
3MEKTPOHOB MO SHEPreTUYECKMM YPOBHSIM aTOMOB MNepBbIX TPeX NepuMoaoB, Kanvs
M Kanbums

lMpenctaBneHne o0 NepuoguMyeckon  3aBUCMMOCTM  CBOWCTB  XMMWYECKMUX
3NEeMEHTOB (paguyc atoma, SMeKTPoOTPULATENBbHOCTb), MPOCTbIX U CIOXHbIX
BELLleCTB OT MofnoxeHuss anemeHToB B [lepuogudeckon cucteme (B ManbIx
nepuoaax v rnaBHbIX NoArpynnax) U 3NeKTPOHHOro CTPOeHUs atoma

YMeHune knaccuduumpoBaTthb:

7.1

XUMUYECKNE SNNEMEHTbI

7.2

HeopraHn4yeckne BellectBa

7.3

XUMU4eCKne peakumm

YMeHune onpenendarb:

8.1

BaNneHTHOCTb N CTENEeHb OKUCINEHUA XUMUYECKNX NTEMEHTOB, 3apAn MOHa




8.2

BNO XMMUWUYECKOWN CBA3M M TUN KpMCTaJ'IJ'II/I‘-IeCKOﬁ CTPYKTYpPbl B CO€AUHEHUNAX

8.3 XapaKkTep cpeabl B BOAHbIX pacTBOpax BELLECTB (KUCIOT, OCHOBaHWU)

8.4 OKMCNUTESb U BOCCTAHOBUTENb

9 YMeHune xapakrepusoBaTb hnsnyeckne n Xummyeckne CBOMCTBa:

9.1 NpOCTbIX BeLEeCTB (KMcrnopon, 030H, Boopon, rpacduT, anMas, KpemMmHun, asor,
docchop, cepa, XNop, HAaTPUI, Kanuin, MarHUi, KanbLUmnin, antoMUHURA, Keneso)

9.2 CMOXHbIX BeLeCcTB, B TOM 4UCIe WX BOAHbIX pacTBOPOB (BOA4A, aMMMaK,
XINOPOBOAOPOS, CEpoBOAOPOA, OKCuAbl M rmgpokcuabl metannos | - 1IA rpynn,
antomuHmnsa, megu (ll), umHka, xenesa (Il n 1), okcugbl yrnepoga (Il n 1V),
kpemHus (IV), asota u cdocopa (Il n V), cepol (IV n VI), cepHncras, cepHas,
asoTucTas, a3oTHas, pocdopHas, yronbHas, KpeEMHUEBASA KMCMOTa U UX COMNK)

9.3 NMPOrHO3MpoBaTh U XapakTepu3oBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX
COoCTaBa M CTPOEHWS, NMPUMMEHEHME BELLECTB B 3aBWCUMOCTM OT WX CBOWNCTB,
BO3MOXHOCTb MPOTEKAHNS XMMUYECKUX NPEBPAaLLEHNI B PA3NNYHbIX YCIIOBUSAX

10 YMeHvne CcOCTaBnsiTb MOMEKYNSAPHbIE W WOHHbIE YPaBHEHWUS peakuui, B TOM
yucne:

10.1 peakumuin MOHHOro obmeHa

10.2 OKUCNUTENbHO-BOCCTAaHOBUTENbBHbIX peakLmi

10.3 UNIIOCTPUPYIOLLMX  XMMUYECKME  CBOWCTBA  U3YYeHHbIX KraccoB  (rpynn)
HeopraHM4ecknx BELLECTB

10.4 NnoATBEPXKAAKLLNX TEHETUYECKYHO B3aMMOCBA3b MEXAY HUMM

11 YMeHune BblunCnATb (NPOBOAUTL pacyeThl):

11.1 OTHOCUTEIbHYIO MOMEKYMNSAPHYI0 U MOMSPHYIO Macchbl BELLECTB, MAacCOBYIO [AOM0
XMUMUYECKOTO 3NIEMEHTA B COEAMHEHU

11.2 MacCOBYI0 [0S0 BeLecTBa B pacTBope,

11.3 KONM4eCTBO BeLLECTBa M ero Maccy, oobem rasos

11.4 MO ypaBHEHUAM XMMUYECKUX PeakLun U HaxXoauTb KONMYECTBO BellecTBa, obbem
N Maccy peareHTOB UK NPOAYKTOB peakumm

12 BrnageHuwe (3HaHWe OCHOB):

12.1 OCHOBHbIMW  METOOAaMM HAy4YHOro MO3HaHWsA  (HabrnogeHve, Uu3MepeHue,
3KCMEPUMEHT, MOLENMPOBAHME) MPU N3YYEHUN BELLECTB U XUMUYECKUX SBMNEHUIN;
yMeHune cpopMynmMpoBaTb Npobrnemy 1 NpeanoxuTb NyTN ee peLleHns

12.2 6e3onacHo paboTbl C XMMWUYECKMMM BeLLECTBAMWU, XUMWYECKOW MOCYyOon WU
nabopaTtopHbIM 060pyaOBaHNEM

12.3 npaesunammM ©Ge3onacHoro obpaleHus ¢ BellecTBaMn, WCMNOSb3yeMbiMU B
NOBCEAHEBHOWN XWU3HUW, NpaBunamMmm noBeaeHus B Lensax cbepexeHus 300poBbs U
OKpYXaloLlen NpupoaHOM cpedbl; NOHUMaHWe Bpeda (OnacHOCTU) BO3OEeNCTBUSA
Ha >XWBble OpraHM3Mbl OMpeferieHHbIX BeLLecTB, CMOCOBOB YMEHbLUEHUS WU
npeaoTBpaLLleHnst UX BpegHOro BO34eNCTBUA

13 Hanuyne npakTnyecKkMx HaBbIKOB MIaHMPOBAHNS U OCYLLECTBIIEHNS CReayroLwmnx




XUMUYECKNX SKCNEPUMEHTOB:

13.1 n3yyeHme u onucaHue U3NYECKUX CBOKWCTB BELLECTB; O3HAKOMIEHWEe C
PUNYECKUMM U XUMUYECKUMWN ABIIEHUSIMU; OMbITbI, UINIOCTPUPYIOLLME MPU3HAKK
NPOTEKaHUS XMMNYECKUX peaKkLui

13.2 n3yyeHve cnocoboB pasgeneHns cMmecen

13.3 noslydeHne KUCIopoda M W3yYyeHUMe €ero CBOWCTB; MosfydeHWe Bogopoda WU
M3y4yeHue ero CBOWCTB; MOSTyYeHWe YITeKUCIIoro ra3a U UsyyeHue ero CBOWICTB;
noslydeHne aMMmaka u n3ydyeHune ero CBOMCTB

13.4 NPUroToBNEHME PacTBOPOB C onpenerieHHOM MacCoBOW A0Sie pacTBOPEHHOrO
BeLlecTBa
13.5 NpMMEHeHe MHOWKaTOpPOB (Mnakmyca, MeTurnopakxa u deHondTanemHa) Ans

onpeneneHysl xapakrepa cpegbl B pacTBoOpax KACIOT U Liesovel

13.6 nuccreqoBaHME U OMMCaHWE CBOWCTB HEOPraHWYEeCKUX BELLEeCTB pPasfnyHbIX
KrnaccoB; U3y4yeHune B3aMMOAENCTBUSA KACMOT C MeTannamu, okcuaaMmm MeTannos,
pacTBOPUMbIMWU U  HEpPacTBOPUMbIMW  OCHOBAHMSIMW, COMSAMM; MONyYeHue
HepacTBOPUMbIX OCHOBaHWUI; BbITECHEHME OAHOro MeTanna ApyruMm M3 pactesopa
COnK; nccregoBaHne aMOTEPHbLIX CBONCTB MAPOKCUA0B antoMUHNUS U LIMHKA

13.7 pelleHne SKCnepumeHTanbHbIX 3agad no Temam: "OCHOBHble Knacchbl
HeopraHNn4YecKknx coegnHeHnn"; "OneKTponuTuyeckas avccouunauyusa”;
"BaxHenwmne HemeTannbl U uUx coeguvHeHuns"; "BaxHenwme wmeTannbl U UX
coegnHeHunsa"

13.8 XUMUYECKME OKCMEPUMEHTHI, UIMIOCTPUPYIOLLME NPU3HAKN NPOTEKaHNS peakuui

MOHHOTO OOMeHa; KayeCTBEHHble peakuum Ha MpPUCYTCTBYIOWME B BOAHbIX
pacTBopax WOHbI: xnopug-, 6pomuna-, noana-, cynbdar-, docdart-, kapboHat-,
CUNMKaT-aHUOHbI, TMAPOKCUA-MOHbI, KaTWOHbl aMMOHWS, MarHus, Kanbuus,
anioMuHus, xenesa (2+) u xenesa (3+), megm (2+), uMHKa

14 YmeHue:

14.1 npeacraenATb pes3ysibTaTbl 3KCNepuMmeHTa B cbopMe BbIBOOOB, OOKa3aTeJ1bCTB,
I'pa(*)l/IKOB 1 Tabnuy 1 BbISBNATb aMnunpumnyeckme 3akOHOMepHoOCTHU

14.2 yCTaHaBnMBaTb CBA3M MeXdy peanbHO HabnwogaembiMM  XUMUYECKUMMU
ABMEHNAMN U npoLeccaMmu, NMPOUCXogALLMMM B MAKpO- U MUKpPOMUPE, OO BACHATb
NpWYMHBI MHOroobpasusi BewwecTs

Tabnuua 23.5

I'Iepequb ANieMeHTOB coaepXXaHuaA, npoBepAaemMbliX Ha OCHOBHOM
rocynapCtBeHHOM 3K3amMeHe no Xxmummmn

Kog lMpoBepsieMbli SNeMeHT coaepKaHns
1 MepBoHaYanbHble XMMUYECKNE NMOHATUS
1.1 UucTble BewecTBa 1 cmecn. Cnocobbl pasgeneHns cMecen
1.2 ATOMbI 1 Monekynbl. Xumudeckme anemeHtbl. CUMBOMbI XUMUYECKUX SMEMEHTOB.

npOCTbIe N CINOXHbl€ BelleCcTBa.

1.3 Xvmnyeckass dopmyna. BaneHTHOCTb aToOMOB XMMUYEcKux arnemeHToB. CTeneHb
OKUCNEHUs
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3akoH nocTosiHCTBaA cocTaBa BeuwlectB. OTHocuTenbHas  aTtomMHasi  Macca.
OTHocuTenbHas MonekynsipHass Macca. MaccoBasi [Onsi XMMMWMYECKOrO 3fieMeHTa B
coeIHEHUMN

1.5

KonnyectBo BeuwectBa. Monb. MonsdpHas Macca. MonsipHbli  06bem  rasos.
B3anMMocBA3b konu4yecTBa, Macchbl U Yncria CTPYKTYPHbBIX €4MHUL, BeLLecTBa

1.6

dunsnyeckne 1M XMMUYeckne sBneHus. XmMmudeckas peakumss M ee npusHaki. 3akoH
COXpaHeHUs Macchbl BelecTB. XMMUYeckne ypaBHEHUS

Mepunogunyecknin 3akoH u [lepuogudeckass cuctema XuMudecknx anemeHtos [.U.
MengeneeBa. CTpoeHne aToMoB

2.1

Mepunogmyecknin 3akoH. [lepuogudeckas cuctema XuMUYecKMx anemeHtos [.U.
MeHgeneeBa. lNMepuoabl 1 rpynnbl. PU3NYECKUIA CMbICT NOPSAAKOBOro HOMepa, HOMEpPOB
nepuoaa v rpynnbl afieMeHTa
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CtpoeHne atomoB. CoctaB aTomHbiXx saep. WM3otonbl. 3nekTpoHbl. CTpoeHune
9NEKTPOHHbIX obornoyek atomoB nepBbix 20 xMMuyeckux anemeHToB [lepuoamyeckon
cuctembl .M. MeHpeneesa

2.3

3aKOHOMEPHOCTM B M3MEHEHUN CBOWCTB XWMUYECKMX 3MEMEHTOB MeEpBbIX Tpex
nepuodoB,  Kanusi, Kanmbuusi  (paguyca — aToOMOB,  3JeKTpPOoOTpULaTENbHOCTY,
MeTanfM4ecknx M HemeTannMyeckux CBOWCTB) M MX COEOQMHEHMI B COOTBETCTBUM C
NonoXXeHneM anemMeHToB B MNepnogmMyeckon CUCTEME U CTPOEHUEM NX aTOMOB

CTpoeH ne Beulecrtea

3.1

Xummnyeckass  cBa3b.  KoBaneHTHas  (monsipHas M HenonspHasl)  CBA3b.
OneKTpooTPULATENBHOCTL XMMMUYECKMX 3nemeHToB. WoHHasi cBasb. MeTtannuyeckas
CBS3b

3.2

Tunbl KpUCTaNNMYECKNX peLleToK (aToMHas, WMOHHas, MeTannunyeckas), 3aBUCUMOCTb
CBOMCTB BeLLeCTBa OT TUMa KpUCTannM4eCcKom peLleTkm U Buaa XMMnM4eckon cBasu

BaxHenwwme npencraBuTeNnn HeopraHnM4eCcknx BeLLecCTB. HemeTannbl n nx coeanHeHus.
MeTannbl n nx coeguHeHus

4.1

Knaccudpykaumas 1 HOMeEHknatypa  HeopraHuW4eckux  COefUHEHWN:  OKCUOOoB
(coneobpasyloLime: OCHOBHbIE, KWUCMOTHble, amd@OTepHble) K Heconeobpasytlme;
OCHOBaHUM (LLIenoYn 1 HepacTBOPMMbIE OCHOBAaHWSA); KACHOT (KACMOPOAcoAepX aLLme u
BeckncnopogHble, O4HOOCHOBHbLIE M MHOTOOCHOBHbIE); CONew (CpeaHuX 1 KACHbIX)
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dusnyeckne U XMMUYECKME CBOMCTBA MNPOCTbIX BeLlecTB-HeMeTannoB: Bogopoaa,
Xropa, Kucrnopopaa, cepbl, asoTa, doccopa, yrnepoaa, KpeMHus!

4.3

dusnyeckne M XMMnYeckume CBOWNCTBA NPOCTbIX BelwleCTB-MeTasioB: NUTUA, HaATpuU4,
Kanua, marima n Kanbuusa, antoMmnHuA, Xenesa. SﬂeKTDOXMMMHeCKMVI pan Haﬂpﬂ)l(eHMlZ
mMmeTannos

4.4

dusnyeckme M XUMUYECKMe CBOWCTBA BOAOPOAHbLIX COEAUHEHMI HeMeTansoB:
XNopoBoAopoaa, CepoBoaopoaa, aMMmaka

4.5

dusnyeckme n xXMMmnyeckme CBOMCTBa OKcMaoB HemeTannos: cepbl (IV, VI), asota (II, 1V,
V), docdopa (lll, V), yrnepoaa (I1, IV), kpemHua (1V). NonyyeHne okcnaos HeMeTannoB

4.6

Xumunyeckue concTea okengos: metannos IA - IIIA rpynn, umHka, megm (1) n xenesa (ll,
). Mony4eHne okcuaoe MeTanos

4.7

XvMmnyeckue CBOMCTBaA OCHOBaHWA U aMOTepHbIX rMApPOKCUMAOB (Ha npumepe
rMMOPOKCUAOB anioMUHKS, Xenesa, UuHka). [lonyyeHue OCHOBaHWN UM amMdOTEPHbIX




rMOPOKCUAOB

4.8

Obwme xumMuyeckne CBOWCTBA KUCMOT:  XJIOPOBOAOPOAHOW, CEPOBOAOPOAHOW,
CEPHUCTOW, CEPHOMW, as0THOW, OCHOPHON, KpPeEMHMEBON, yrofibHon. Ocobble
XUMUYECKME CBOWMCTBA KOHLUEHTPUPOBAHHOW CEpPHOM WM a3oTHOW KucnoT. [lonydeHwue
Kucnot
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ObLwme xuMmnyeckue cBomcTBa cpeaHux conen. lNonyyeHne conemn

4.10

Mony4yeHune, cobrpaHune, pacnosHaBaHne Bogopoaa, kucrnopoaa, ammmaka, yriekmcrnoro
rasa B nabopatopunu

4.11

ﬂonyqume aMMmnaka, CepHOVI N a30THOWN KMUCIOT B NMPOMBbILUITEHHOCTN. O6wme cnocobbl
nonyyeHnda metansioB
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"eHeTu4eckasa cBA3b MexXxay Knaccamm HeopraHnM4ecCckmnx coeaguHeHnn

Xummyeckue peakuyunmn

5.1

Knaccudmkaumsa xmmMmyecknx peakumi no pasnuyHbiM Npu3Hakam: no YUCry n coctaBy
YYaCTBYHOLUUX B peakuum BELLECTB, N0 TEMSOBOMY 3PAEKTY, MO N3MEHEHMIO CTEMEHEN
OKUCNEHMNS XUMUYECKNX SNEMEHTOB

5.2

TennoBo 3pdEKT XUMUYECKON peakunn, TEPMOXUMWUYECKME YpaBHEHUS. OK30- U
3HAOTEPMUYECKME peakuun. TepMOXMMUYECKME YPaBHEHMS

5.3

OKncnuTenbHO-BOCCTAHOBUTENbHbIE peakuyun. Okuncnutenn n BOCCTaHOBUTENN.
I'Ipoueccu OKMUCneHna un BOCCTaAHOBIIEHUA. SﬂeKTpOHHbIPI ©anaHC OKMUCIUTENbHO-
BOCCTaHOBUTESBHOM peakuyumn
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Teopusi anekTponuTUYeckon auccounauun. KaTuoHbl, aHWOHBIL. INEKTPONUTbl W”
HeanekTponutbl. CunbHble n crabble anekTponutel. CTeneHb Aguccoumanmm

5.5

Peakumn noHHoro obmeHa. Ycnosus NnpoTEKaHUA peaKLl,VIVI NMOHHOro o6MeHa, NoIHble U
COKpalLleHHble NOHHble YpaBHEHUA peaKLl,MVI

XvMuns 1 okpyxaroLuasi cpepa

6.1

BewectBa u matepuanbl B NnoBCceOHEBHOW XM3HW JenoBeka. besonacHoe
ncnonb3oBaHMe BeWECTB U XUMUYECKUX peaKquZ B na6opaTopV|V| n 6bITy. I'IepBaﬂ
NoOMOLLUb NPpU XMMUYECKNX OXKOorax n oTpaBieHNAX

6.2

XvMmunyeckoe 3arpsisHeHMe oOkpyxawllen cpedpl (KACNOTHbIE [OXAMW, 3arpsi3HeHue
MoyBbI, BO34yXxa 1 BOOOEMOB), cnocobbl ero npefoTepalleHus MNpegensHas gonyctumas
koHueHTpaumsi BewecTB (MOK). Ponb xumum B pelleHMn 3KOMormyecknx npobnem.
YcuneHvne napHUKOBOro adodpekTa, paspyLleHme 030HOBOIO CIos

6.3

MpumeHeHune cepbl, a3oTa, docdopa, yrnepona, KPEMHUSE U UX COEOUHEHUIA B ObITY,
MeguuvMHe, MNPOMBILMEHHOCTM M CenbCKOM Xo03siicTBe. [lpumeHeHne wMeTannoB wu
cnnaBoB (CTanb, YyryH, OHOpPantoMUHUA, BpoH3a) B ObITY M MPOMBILMEHHOCTU WX
coeguHeHuin. oHATME O KOppO3WM MeTansnoB, OCHOBHble CMOCOObI 3alWnTbl UX OT
KOppo3nm

6.4

MpupoaHble NCTOYHWUKU YrNEBOAOPOAOB (Yrofb, NPUPOAHLIA ras, HedTb), NPOAYKTbI UX
nepepaboTkn (6eH3UH), X POrib B ObITY M NPOMbILLIIEHHOCTH

6.5

I'IepBOHaqaanble NoHATNA 06 OpraHun4yeckux BeLlecTtBax Kak O coeanHeHuax yrnepoaa
(MeTaH, 9TaH, 3TUNEeH, aueTuneH, 3TaHon, rMmuuepuH, yKcycHas KMCJ'IOTa). Monatne o
OMONOrM4ecKn BaXKHbIX BeELLECTBAX: Xupax, benkax, yrnesogax - U UX poNin B XU3HU
vyernoBeka
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PacueTbl:

7.1

no oopmynam XMMUYECKUX COEANHEHN

7.2

Maccbl (MaccoBOK) 40NN pacTBOPEHHOMO BELLeCTBa B pacTBope

7.3

No XMMNYECKUM ypaBHEHUAM

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET







