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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOMN
o0pa3oBaTeaLHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Yy4eOHOro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHUE IO
pazzienaM MW TeMaM IMpPOrpaMMbl [0 XHMHUH, OIPEIETSACT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Yy4€OHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm oO0ydeHUs] XUMUU Ha YPOBHE 1ieJield U3ydeHusl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>XKHUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM €IUHCTBE MHPA, BAKHYIO
posib UrparoT (GOpMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4eOHOW  JeATENbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHMHM XHMHUHM OOECHEUYHMBAIOTCA CIEHH(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTraHUYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. CoJepKaHue CKIIAJbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICYECHHUEM
3HaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKarolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBL.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPESTU TaAKUE 1IN, KaK:

— (opmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESITENbHOCTH, HAYyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBU, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY’KaoIlIero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA [EHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHWIO Ha OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEIOBEKAa. XMMUS B CHCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHEe 0 MeTOAax MO3HAHMS B XMUMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcHTENIbHAS MOJIEKYJIsIpHAs Macca. MaccoBast o1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakusi U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckHe ypaBHeHuUs. Krnaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM MOCYIOMW, MpaBuWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM 00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(bu3MUecKuX CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOU TTPOBOJIOKU, B3aUMOJICHCTBHE Mela C KUCJIOTOMN) SBJICHUM, HAOIIOICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM conu meau (II),
U3y4eHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUeE, AUCTUWLIALUSA, XpoMaTtorpadus, IPOBEACHHE OUUCTKH TTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JaHUE MOJENeH MOJEKYI
(ILIapoCTEPKHEBBIX ).

Bakueiiuye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — s3nmeMeHT U mpocroe
BeulecTBo. Haxoxkaenuwe kuciaopoga B HOpupoje, (uU3MuUeckue U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. IIpumenenue kucinopoaa. CrocoObl



MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(pUKALINS KHCIOPO/a.

TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMHUUECKUM YPaBHEHHSIM.

dusnyeckne CcBoMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacepileHHbIe ¥ HEHACHIIMIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B MpUPOJIE U B KU3HU 4YeloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOAHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinor. dusudeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBS3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COAEPKaHUsI KUCIOpOAa B BO3yX€, MTOIYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpaIieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOMIOAEHUE 00pa3lioB BELIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOUYEH,
u3ydeHue B3auMozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMHu, peakUuil HEUTpalM3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3ytoT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JJUMHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYeCKUi CMBICI IOPSAJKOBOIO HOMEpA, HOMEPOB IMEPHUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanvyecko CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3J1€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporecchl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COeAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TEePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHCHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIioBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsitue o xkaranuse. [loHsiTHe 0 XUMUYECKOM paBHOBECUU. PaAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCMIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpalll€éHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM MW COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O TMAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIECIOBAHUE BJICKTPOIPOBOJTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa UCCOIMAIMU KHUCIOT, MIEJIOYed U  COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHme ocangka, BBIICICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HeMmeTaJuibl U X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeTaJUlaMH, HEMETaulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, mpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeulme XJIOpUIbl U UX
Hax0JICHUE B MIPUPOJIC.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHne u (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPO, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOWCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKalUMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a MOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs peaKlMsl Ha



cyiabdaTr-uoH. HaxoxaeHue ceppl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, OMyyeHne U npuMenenue. Conu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYEeCKoe 3arps3HEHUE OKPYKAIOIIEeH Cpelbl COeTMHEHHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
aJoTpornHele Monupukauuu ¢docdopa, uU3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MdIecKue U XUMHUUECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIHBIE
Moau(duUKalMKM, pPACIPOCTpaHEHUE B TNPUPOJE, (PU3UUECKHME U XUMHUYECKHE
cBoicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJIeMbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao6albHOrO TMOTEIJICHWS KIUMaTa, IapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue u mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, STaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKTHl WX MepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: )XKHpax, OeKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJYyYCHHE H
npumenenne. CoenuHeHHs KpeMHuss B mpupoge. OOmme npencrtaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kucinore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. BakHeWIlme CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarolre (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJIb30BAaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa IMoj AeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaklMK Ha Cyab(dar-
WMOH U HaOJIo[eHHE IMpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX coeIUHEHUH (BO3MOXHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsI, B3aMMOJIECTBUE KOHLIEHTPUPOBAHHOW A30THOU KHCIIOTHI C MEJIBIO
(BO3MOXHO HCITOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHUe Moelen
KPUCTAUIMYECKUX PpeIIETOK aiMa3za, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJy4YeHHe, coOMpaHHe, paclio3HaBaHUE U H3YYECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE TMPHU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBILUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MeHnpneneeBa u cTpoeHus: aToMOB. CTpOE€HHE METAIUIOB. MeTamndeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0riue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuabl u



TUJIPOKCUABI HaTpuss MW Kanusa. [IpuMeHeHHne WIEeNOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METAUIBI MarHuid MW KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelve coequHEeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXIACHUE B Ipupojec. PU3UUECKUE U
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoEHHE aTroma, HaxoXJIeHUEe B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M con kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (1), HaOGnrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpela

Bemectsa u Marepuasibl B IOBCEIHEBHOM XHU3HU YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoris npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npoOJieM.

Xumuueckuii IKCnRepuMeHm:

n3ydeHue oOpasioB MaTepuaoB (CTEKJO, CIIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
IKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KPUCTAJUTMYECKAs
pemérka, CIiaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IMPOTPaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSI CHUCTEMOW ITO3WTHMBHBIX I[ICHHOCTHBIX OpHEHTALMA U
paclIMpeHue ONbITa AEITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABATEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NIPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENBCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM M  HMCCIEN0BATEIbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COOMIOJICHUS] MpaBuid O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3YyUYECHUIO MTPodeccuil U Tpylia pa3InyHOTO PO/Jia,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJLHOW TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH IEJIECO00pa3HOE OTHOIICHHE K NPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI IPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELIeHUs 3a/1a4, CBA3aHHBIX C OKPYIKAIOILIEW MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeaMeTOB (HOPMHPOBATH MPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHbIC yIeOHbIE EeWCTBUS (ITO3HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBu:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSATHUSMH), HUCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHus (MHIAYKTHUBHBIC, JCTYKTUBHBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TO3HAHMUS TOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTIU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TTPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YpaBHEHHUE
XUMHUYECKON Peakly — MPH PEIICHUM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHe AeiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETCHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, MOJy4aeMyl0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHEeTa), KpPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl NMPHU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIBb30BAaHUS PA3JIMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMPAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOHl W
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBAaTH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMTO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
pEe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO SKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71ab0paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIAaCOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMble B YCIOBUU 3aJJaHUI.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB [0 OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakinm,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAccOBas JOJIs BEIIECTBA
(MporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUU H
MPUMEHSIThH 3TU TTOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 0
dbopmynaMm, BHUJ XMMHUYECKOW CBSI3M (KOBaJ€HTHAass W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuUuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3ju4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», mManesie u
OONbIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummdeckmx saementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YicCiIo dJIEKTPOHOB
U pacTpeeiCHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IleHHUEe, CHCTEMaTU3alluio, Kiaccu(uKaluio,
BBISIBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeoBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  TMOCyIOH |
7abopaTOpHBIM  000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PAaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, aHWOH, INPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICEHTHOCTb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCcKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ pPaBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUUYECKasi CBS3b (KOBAJIGHTHAsl, MOHHAS,
MeTajuInuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOW peakUuuu, MPEeAeiabHO JOMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHIL;

OMPENIeNATh BaJIGHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pPa3IMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K
OTpeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opMmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi/l MOHA MO0 XUMHUYECKOH (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci Ilepuommnueckoro 3akoHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBATh W XapaKTepHu30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XHUMHYECKUX 3JIE€MEHTOB:
paznuyaTh MOHATUSA «rjaBHas noarpynmna (A-rpynma)» U «noOodyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEaAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHHUIO CTETIeHEW OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOM IHUCCOLMAIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUHI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH,  TOATBEP)KIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€d — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB u duekTpoHHbIe (L pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BertectBa 1 xuuMmudeckue 15 1 bubnunorexa LIOK
' peaxImu https://m.edsoo.ru/7f41837¢
Wroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB

)1 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bognopon. Ilonsarue 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 but6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€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

[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

3.1 XHUMHYECKHX dj1eMeHToB J[. 1. 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
X €CKasl CBA3b.
39 OEMWI e 2 bubnunoreka LIOK
) HCTHTEIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837¢
P 3 bubnunoreka LIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYECKHEe peaKku
11 [ToBTOpEeHUe u yroyOneHune 3HAaHUMA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIMALIHS. ? 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbI M HX cOeTMHEHHS
)1 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTeprucTHKa XUMUIECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
) TPy £€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
23 sneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepuCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
’ . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUSI
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

bu6nmoreka [IOK
A i 4
3 Obmpe croiicTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOC 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 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie IIpakTunyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XuMuM B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/f0d227e
[IpakTuueckas padbora Ne 1 «IIpasuna
3 paboThI B 1a00paTOPUU U IPUEMBI | bubnnoreka [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A . PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMUYECKUE DIIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CUMBOJIBI) 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 YUCHHUE 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 IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK

10 X e . Bane
umiecKas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
1 OtHOcUTENIbHAS aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHCHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMHUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmmorexa [TOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMHuecKnx peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LHOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT O6ogﬂI eHUE U bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allis 3HAaHUI
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BemecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras bubnunorexa LIOK

Bo3ayxa. Kucinopoa — 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
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https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22
KHCII0pOAA (peaKILiH OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsl MosTy4eHus KUCIopoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3 PeKT XuMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI Zro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenue u cobrpanue KUCIOpoia bubmmorexa [IOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEeHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
)3 duznvecknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonydenne u cobupanue 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
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruuciaenns o0béMa, KOJIMYECTBA
33 BCIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa [TOK
= . M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Breruncienus o05EMOB ra3oB MO
34 aBHEHHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LOK
ypas peak i htps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH I'a30B
duznyuecKue 1 XMUMHYECKHE CBOMCTBA bubnuorexa [JOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBoputens. HachieHHbie
37 ¥ HCHACHIIIICHHLIC PacTBOPLI. MaccoBas bubmorera [IOK
B PACTBOPEL. https://m.edso0.ru/f0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
18 «[IpurorosiieHne pacTBOpoB ¢ bub6nuoreka [IOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTtponsHas padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
47 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SLI; TIOJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
43 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O06o001IeHre B cucTeMaTH3anys 3SHaHUH
m 8 https://m.edsoo.ru/00ad9cb2
KonTtponbHast padota Ne3 o reme
50 "OCHOBHBIC KJ1aCChl HCOPTaHUUECKHX bubmiorexa LOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[IepBble MONBITKHN KiIaCCU(pUKALINN
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB ?IOH}ITI/IC 0 bubmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoguueckas cucTeMa XUMHYECKUX bubmorexa HOK
p https://m.edsoo.ru/00ada52¢
anemenToB JI. 1. Menaeneera
bu6mmorexa [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI0YeK
N bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepuCcTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHUSA HAYKU U npakTuku. []. 1. bubnunoreka [JOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
58 CUCTEMaTH3aI1s 3HAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CTtpoeHue aroma. XUMUYECKas CBSA3b bubmmorexa [OK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumMuyeckas CBs3b bubmmorexa [TOK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHasi XUMUYeCKast bubnnorexka [JOK
CBSA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITICHUS bubmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 O 1
KHCTITEII 1 BOCCTAHOBITEIH https://m.edsoo.ru/00adb076
Pesepsubiil ypok. O000IIEHNE U
67 CHCTEMaTmZp WS 3HaHHI;Jl 110 TeEME 1 buGnnorexa LIOK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHue aroma. XUMUYECKAsI CBS3b
68 PezepBHbiit ypok. O6001meHne u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.
[lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPTraHWYECKHX BEILIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMHU4uecKoM CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yrinydiaeHne 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccugukarus Xumuueckux | bubnnorexka [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHATHE O CKOPOCTH XUMHUYECKOMN
bu6mmorexa [IOK
peakuuu. [TIoHsTHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
@DakTOpHbl, BIUSIIOLUINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUU buGnnorexa LIOK
P peart htps://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBaAHUIH B CBETE MPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNUI 00 bubmmorexa LHOK
p . https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIMAITIHI
14 Iloustie o runponuse coien bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O0o00mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenne sxcnepuMeHTAITBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonrponsHas padora Ne2 o teme
17 «SJIeI}ZT OJ'II/ITIf‘IeCKa}I HCCOLIAINs bubmorexa LHOK
p A AL, https://m.edsoo.ru/00addec)
XUMHUECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepuCTHUKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopona. CossiHast KHCIIOTa, bubnnoreka [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «Ilonmydenuie COATHON KUCTOTHI bubmorexa HOK
7 .. N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruncnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIMN, €CIIU OOUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
” OO01mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
ATTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
” Haxoxnenue cepsl U €€ coOeTMHEHUI bubnuorexa [JOK
B NpUpOJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Cepbl
24 CepoBoaopoj1, CTpOeHHUE, bubnnoreka [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 dbuznyecKkue 1 XUMUYECKHEe CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUECKUE PEAKIINH, JISKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a
2% MIOJIyYEHUS CEPHOMN KUCIIOTHI. bub6nuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIIeH cpeibl COETUHEHUSIMH
cepol
7 Beruucnenue MaccoBoil JJOIM BBIXOJ1a bu6mmoreka [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa JIEMEHTOB bubmuorexa [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
» HOMYH https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «[Tonydyenre aMmmuaka, u3yuyeHue 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
aMMOHHSI B KQUeCTBE MUHEPATbHBIX
32 MoOpeHnid. XUMHYECKOe bubmorexa LHOK
YAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u
33 (poc;)o pHa;I KI/ICJ'I((i))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK
p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
Ucnonb3oBanue dpocdaTtos B
34 KaueCcTBE MHUHEPATBbHBIX YA0OPEHUH. bubnuoteka [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacopocTpaHeHe B
35 pu 1; e’ imnlzlec;:de U XUMUYECKHE bubmmorexa [TOK
p ? e https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTUYecKHe MpoOIeMBbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

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

38 "ITosrydyeHune yrieKucioro rasa. bubmuorexa [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¢
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coeqnueHus bubnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[Ipaktuueckast pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«Baxnenniie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

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

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTATIINIECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nUecKre CBOMCTBA
METAaJIJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.

N bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN psift

HaIpsSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael 156
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O061rme crnocoObl MoTy4eHHUs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUIM XUMUYECKUX PEAKIUI buGnnorexa LIOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MIpUMECH
46 [MousgaTue 0 KOPPO3UU METALIIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[Henotrere MeTais! https://m.edsoo.ru/00ae14b2
43 OKcCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
Kalusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ac15e8
50 Baxneiime coenMuHeHNS KaJIbIU bubmmorexa LHOK
4 H https://m.edsoo.ru/00ael 5¢8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUU
5 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6nmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOIEI €€ bubmmorera [TOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [IOK
4 A 7
> TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«BaxuHelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnunoreka [JOK
COIEPXKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOMH JI0JIM BbIXOJa MPOAYKTa
peakiuu
61 O00011IeHNE U CUCTEMATH3AIMS
3HAHUH
KonTtponbHnas padora Ne4 o teme
62 «BaxHenmme MeTaJlIbl U UX
COETMHEHUS»
63 BemectBa 1 Matepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHMHYECKOE 3arpsi3HEHUE bub6nuoreka [IOK
OKpYXKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe 1 bubnuorexa [IOK
cUCTeMaTH3allus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O6001ICHHE U bubnmnoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTHU3anus 3HaHUU

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

68

PesepBHbIil ypok. O0001ICHHE U
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKMX TIOHSTHH: aTOM,
MOJICKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAsh Macca, KOJIMYECTBO
BEILECTBA, MOJb, MOJSIpHas Mmacca, MaccoBas J0Js XHMHUYECKOIO
dJIEeMEHTa B COEAMHEHUH, MOJISPHBIM 00BEM, XUMUYECKas PEaKIus,
KIacCU(pUKALM  peaKIHil:  peakluu  COSAMHEHUS,  PEaKIHH
Pa3NOKEeHUs, PEAKIMU 3aMEIICHUs, peakuu OOMEeHa, 0JK30- |
SHAOTEPMUYECKUE PEaKIUH, TeroBoi 3¢ (heKT peakiuu, pacTBOp,

MaccoBas JI0JIsS BEIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

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

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY JJIi COCTaBi€HUS (GopMyll

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

1.4

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

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJIacCCU(PUIUPOBATh XMMHYECKHE peaKuu (M0 4YHUCIy U COCTaBy

YYaCTBYIOUIMX B pPEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MACChL

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeaCTaBUTENIM HEOPTAaHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHI: OKCHU],

KHCJIOTa, OCHOBaHHUEC, COJIb

2.2

ONpeAC/IAAITh NPUHAMJIC)KHOCTL BCHICCTB K OHpGIIGJIéHHOMy KJ1accy

coeuHeHul no popmMynam

23

KHaCCH(bI/IHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEPXasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHHﬁ

2.5

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1a00paTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBUJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO MOJYUYCHUIO U C06I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEAEIEHHON MacCcOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAaCTBOPOB IIEJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogumueckass cucrema
xumuyeckux snemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIC pCaKknumn»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHMU: SAAPO aTroMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOHTal b, paanyc aToMa,

XUMHYCCKass CBA3b, IIOJISIpHAad W HCEIOJIAAPHAsA KOBAJICHTHas CBA3b,




ANEKTPOOTPHUIATEIPHOCTh, WOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTBI
OMHKCHIBATh U XapaKTepu3oBaTh TaOimuuHyto Gopmy llepuonndeckoii
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIM¥yaTh IIOHATHUS «IJIaBHAs
33
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«Malpie» U «OO0JbIINE) MEPUOIBI
packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
34 JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B Ilepumoanueckoit
CUCTEME
COOTHOCUTHh  O0O3HAu€HUs, KOTOpble HMMEITCI B  TaliMIe
«Ilepuognueckas  cucreMa  XUMUYECKUX  31neMeHTtoB .U
3.5 MeHeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB M 3apsja sjapa, o0liee 4YHCIIo
AIIEKTPOHOB U PaclpeieNICHHe UX 10 JIIEKTPOHHBIM CIIOSIM)
16 OTpeAeNnsiTh CTENeHb OKHUCJIEHHS JJIEMEHTOB B  OWHApHBIX
' COCTMHEHUSX
37 ONpEeNeNsiTh BUJl XUMHUYECKOM CBs3W (KOBaJeHTHAss M HOHHAas) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta

1

1.1

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TIOHSITHHA: pacTBOD,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HEoOpaTUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIIBHBIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIHUA,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,

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




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATDL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATUH U

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCIICCTB U UX HpCBpaH_[CHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTPI‘-IeCKOI7[ Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

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

1.5

IMpOBOANUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKuu

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

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUYEeCKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
IpUMepaMU MOJICKYJISIPHBIX M MOHHBIX YPaBHEHMI COOTBETCTBYIOLINX

XUMHYECKHUX pEaKui

COCTAaBJIATL YPAaBHCHUSA peaxuﬂﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

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

YCIIOBHSIX

24

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBITOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB IIO IOJYYCHUIO H co61/1paHmo

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

2.5

MPOBOJUTh PEAKIMHU, IOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMuUs 1 OKpy>Karoias cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MNPUMCHATH OCHOBHBIC OICpaluu MBICITUTEIIBbHOM ACATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI — JId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XMMHM B KU3HM 4Ye€IOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

Ilonstue o METOJaXx IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIbI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHbIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  arToOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJTMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

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

dusznyeckre U XUMHYCCKHE SBJICHHUSA. XHMHYSCKAST peaknusa u eé IMPU3HAKH.
3akoH COXPAHCHUS MaCChl BCIICCTB. XHUMHUYECKHUE YpaBHCHUA. KJIaCCI/I(I)I/IKaLII/I}I

XUMUYECKHUX Peakinuii (COeTMHECHUS, PAa3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjiaMu
paboTel B Jaboparopuu U nOpuéMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONUCaHUE (QUIUYECKHX CBOICTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOW) SBJIEHWW, HAOMIONEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PaCTBOPOM

commu meau(Il), n3yuenune cnocoboB pasneneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2
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buapTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJiu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHUE MOJICIei

MOJIEKYJI (IIIapOCTEP>KHEBBIX )
Baxwuelinme npeacTaBUTeNId HEOPraHUUECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucinopom — anemMeHT W mpocToe
BenlecTBo. HaxoxaeHue kuciaopojga B mpupoje, Gu3ndeckue U XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciopoma. CrocoObl
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud W MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaupUKaLus KUCI0poaa

TernoBoit 2P PeKT XUMUIECKOH peaKkIui, TEPMOXHUMUIECKAE YPABHEHHS, SK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO30yXa,
yCuJIeHHe TapHUKOBOTO 3¢ (exTa, pa3pyiieHre 030HOBOTO CII0s

Bonopon — anemeHT n npocroe BemectBo. HaxoxneHne Booopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOIY4EHHUS.

Kucmaote! u comu

24

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HacplilienHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HU 4YenoBeka. Kpyrosopor
BOAbl B MpUpOJAE. 3arps3HEHUWE MPUPOIHbIX BoA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) U
HecosieoOpazyronue. Homenknarypa okcuaoB. Dusnueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanmsi. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucnmor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Psj aktuBHOocTH MetayuioB H.H. bekerosa.

[Tonydyenue Kuciaor

2.9

Comu. Homenknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coiseit




2.10

I'ereTmueckas cBSI3b MECXKAY KiiacCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

XVMMHYECKUH  DKCIEPUMEHT: KadeCTBEHHOE  OINpPEAEICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, COOMpaHMe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOAEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TOpeHus (Iokapa), 03HaKOMIIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MOKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MoOib, HCCIEAOBAHUE
0COOEHHOCTEH pacTBOpEHHUS BELIECTB C Pa3JIM4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJEWCTBUE BOJBl C MeETallaMM (HaTpueM U KajbLIUEeM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIOT M 1IeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpasLoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIO/JIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKLIni HEUTPaIN3alni, OJyYeHUE HEPACTBOPUMBIX OCHOBAaHMI,
BBITECHEHHE OJHOIO0 MeTajula JpyruM M3 pacTBopa COJIM, peIlIeHHe
JKCIIEPUMEHTAIBHBIX 3a/ad 10 TeMe «BakHellne KiIacchl HEOPTaHUYECKUX

COCTUHEHUIN)

[Iepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNN

[lepBble TOMBITKM KIACCH(UKAIIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIaxX CXOJHBIX AJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENTbHBIC METAILIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuognas 51 JUIMHHOTIIEpUOAHAS (bopMBI
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuoanueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOWMCTB MO TPyIIaM U MEpHOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U
rpakJIaHUH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pe€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH HKCHEPUMEHT: H3Y4EHHME O0O0pa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
1LIeJI0YeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOUIUX MPUMEPHI OKHCIMTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKUil (TOpEHUE, peaKluy pa3ioKeHUs, COCTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

BemecTtBo 1 XuMu4deckas pcaKknu. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMHUYECKUX dy1eMeHTOB J[.H.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUU C IOJIOKEHUEM 3JIeMeHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIbl XUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMHUUYeCKor cBs3H. Kitaccudukamnmsi 1 HOMEHKIaTypa HEOPTaHHUECKUX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHUYECKUE CBOICTBA BEIIECTB,
OTHOCSIIMXCA K  PAa3JUYHbIM  KJIacCaM  HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIMi M0 Pa3IMYHbIM MpU3HAKaM (TI0 YHCITy U
COCTaBy YYacTBYIOIIMX B PpEakKLUU BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

U3MEHEHMIO CTEIICHEN OKMCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

0 y4acTHIO KaTaiu3atopa). OK30- W OSHIOTEPMHUYECKHE  PEeaKIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHM. [IOHATHE O CKOPOCTH XMMHUUYECKOU PEaKLIUU

[Tonatue 06 0OpaTHMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U Te€TePOTeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMUYECKOH pEaKUMd M TOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKUMHA C HCHOJIb30BAHUEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOJIUTHl U HEIEKTPOIUTHI.
Karuonsl, aHnoHbl. MeXaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS HNPOTEKAHUS PeakLuii MOHHOro oOMeHa,
IIOJIHBIE U COKpAlEHHbIE HOHHbIE YypaBHEHHs peakuuidl. CBOHCTBa KHUCIOT,
OCHOBaHMH U cojeil B cBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIe peaknu Ha HOHBI. [[oHATHE O TUAPOIU3E COoJIeit

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pEeIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMUHBIX (AKTOPOB;
UCCIIE/IOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JIUCCOIMALNM  KHCJIOT, INenodel M comel  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TMPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHUs pPeaKklMii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE ra3a,
o0pa3oBaHHE BOJbI); OIbBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKIMN (TOpeHHE, PeaKUu pPa3JIoKEeHUs, COeIUHEHUSs);
pacro3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIINi

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

OO6mrast xapakTepucTuka TaloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHue u GU3NIECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaulaMHM, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKHE CBOWMCTBA, NOJIyYEHHE, MpUMEHEHHE. [[eiicTBre




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHelIine XJIOpHAbI U UX

HaxO0JIEHUE B MIPUPOJIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTereHH okucieHus. CTpoeHne u Gpu3nyeckrue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJia M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckne W XUMHUYECKHME CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCJIOTHBIX OKCcHAOB. CepHasi KHCIO0Ta, (pU3MYECKNE U XUMHYECKHE CBOMCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckne). XuMHUUECKUE
peakuuy, JIeKAIUe B OCHOBE MPOMBIIUIEHHOTO CHOCO0a IOJyYeHHUsS! CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4Y€CTBCHHAsA pC€aKUusa Ha
cynb¢ar-uoH. HaxoxneHue cepbl U €€ COCIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMICH CpEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIM,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO IpeaoTBpalliCHUA
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OOmiass xapakTepucThUKa 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHHS. A30T, pacClipoCTpaHEHUE B MPUPOJIC,
¢dbusznueckrue U XMMHYECKue cBoicTBa. KpyroBopot a3zora B mpupojie. AMMUaK,
ero (u3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUSA, UX (U3NYECKUEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHS. A30THasg KUCJIOTa, €€ TMOJTy4YEHHE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yN0OpeHuil. XUMUYECKOE 3arpsi3HEHHE OKPYKaIoIIeH
Cpenbl COeUHEHUSAMH a30Ta (KUCIOTHBIE TOXKIH, 3arPS3HEHUE BO3/1yXa, MMOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonp3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mast xapaktepuctuka 3yeMeHToB [VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOTUGUKAINK, PACHIpPOCTPaHEHHE B MpHpPOnE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepona B mpupone. Okcunbl yriepoaa,
uxX (uznyeckrue W XUMHUYECKHE CBOICTBa, JIEHCTBHE Ha JKUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHC. DKOJIOTHYECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHAOM




yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMATa;, TapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ CONM, WX (PUINYECKUE W XHUMHUYECKUE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArT-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepojaa (MeTaH, 3TaH, STWIEH, AaleTWUJICH, 3TaHOJ], TJIUIEPUH, YKCYyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OHOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€lIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeroBeka. MarepuajabHOE €IUHCTBO OPraHMYECKMX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHuss KpemHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTU. BaxkHelme cTpoutenbHble MaTepHallbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, keye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe OOpa3lloB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha XJIOpUI-
MOHbl M HaOJIOJCHHE MPU3HAKOB HUX TMPOTEKAHHs; OMBITHL, OTpa’KarolIne
¢u3nyecKkre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYXKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C O0paslamMH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOpa3liaMu cepbl U €€ COeAMHEHUSIMHU
(BOBMOXXHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriuBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOIMIOJeHHe TMpu3Haka eé
MPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalioB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOpPEHUH; TIOJyIeHHEe, COONpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KAa4ECTBEHHBIX pEakUUil Ha HOH
aMMOHMS W (ocpar-uoOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3alMO/ICICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTBHI C MEAbIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATMYECKHX
pemiéTok anmaza, rpadura, QyuIepeHa; O03HAaKOMIIEHHE C  IPOLECCOM

azicopOLUU PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; TOJy4YEeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYECHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiHuii Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3YyYCHHE MPHU3HAKOB WX NPOTEKAHHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PELICHHE AKCHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTaIbl 1 HX COCAHNHCHU

Meramnsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTeprCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTalsinyeckass pemérka. ODJIEKTPOXUMHUYECKHM  psif

HaHpH)I(eHI/Iﬁ MCTaAJJIOB

3.2

33

duznyeckue U XMMUYECKUE CBOMCTBa MeTauioB. OO0IMe croco0bl MOTYYeHUS
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTamibl: MmosiokeHHe B Ilepuoaudeckoil cucreMe XUMHUYECKHX
anemeHToB JI.MI. MeHnneneeBa; cTpoeHHUE UX aTOMOB; HaXO0XJACHUE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIsl 1
THAPOKCUIABI HATPpUAd W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeIUHEHUN
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Illenoyno3eMenbpHBIE  METaibl MarHuii W KaJdbOUi: TOJNIOXKEHHE B
[Tepuonnueckoit cucreme xuMmuueckux 3aeMenToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXxJAeHHe B mnpupoje. Pusnueckue U XMUMHYECKUE CBOMCTBA
MarHus W Kaublus. Baxxueilmme coeauHEHUs KaibIus (OKCHUI, THUIAPOKCHI,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonmyeckoil cucTeMe XHMHUYECKMX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHE aToMa; HaxoxkaeHue B mpupoae. dusmveckue u
XHUMUYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMHUHU S

Keneszo: nonoxenne B [leprnoanueckon cucremMe XUMU4Yeckux sineMeHToB . 1.
MeneneeBa; CTpoeHHWE aTOMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl u coiu xkene3a(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOTyYEHUE

3.7

XHUMHUYECKUM 9KCIICPUMCHT:. O3HAKOMIICHHUC C O6p3.3].IaMI/I MCTAIJIOB U CIIJIaBOB,

ux (u3nueckUMH CBOMCTBAMHU; H3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO WCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJAEOMATEPUANIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEAaKIUil Ha HOHBI
(Marnusi, xanbius, antoMuHus, nuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAlIMBaHUS IUIAMEHU MOHAMH HATpus,
KaIuss W Kajublus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHUS M TUIAPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a71a4 110 Teme «BaxxHeime MeTauuibl U

X COCOIUHCHUA

Xumus u OKpYyKaromas cpela

4.1

4.2

HoBrie MaTCepHrajibl U TCXHOJIOTHUH. BemecTBa u MaTcpurajbl B HOBCGHHCBHOﬁ
JKM3HH YEJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIBL30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ JKOJIOTUYECKOM  TpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarommeit cpensl [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MPpOMBIIIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepHalioB (CTEKIIO, CIIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHUM npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak o0Jractu COBpPCMECHHOI'O
CCTCCTBO3HAaHHNA, KOMIIOHCHTA O6H.I€I>i KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICOOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJI

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHU TCXHOJOIWsAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XMMUYECKOH HayKM, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayuieil npopeccuoHaibHON AesITENbHOCTH
U CJlleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

MIPHU TIEPEXO0/I€ HA YPOBEHB CPETHET0 0OIIETro 00pa30BaHMs

Brmanenne cucteMoil XMMHMUYECKMX 3HAaHUM M yMEHUE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJICKYJIa, BEIIECTBO, NMPOCTOE M CIIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEHIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
peaKkIys, PpEaKIUH COCAWHCHUS, PEaKIMH pPAa3JI0KCHUS, PEaKIUH
3aMeIeHUs, PeaKUu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 3K30- U
SHIOTEPMHUUECKNE PEaKIUH, PAacTBOpP, MAaccoBas HOJS XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAaCCOBast IOJISI M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aToOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIMUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMSA, pPEaKUMd HOHHOro  0oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIIECHHME, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

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

COCTaBa, 3aKOH ABOI‘aI[pO
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3.1

3.2

TCOPUU XUMUNU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTAYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YHOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl MepepabOTKU MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CETCKOM XO34HCTBE, Ha
IPOU3BOJICTBE U TOHUMAaHHUE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE IPOrHO3UPOBaTh BIMSHHUE BEIIECTB
¥ XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBAaTh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W Hay4dyHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OIICHWBAaTh WH(GOPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara M CHMBOJIMYCCKOTO

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




YpaBHEHUM  XUMHUYECKHUX  pPEaKIWil; OCHOBaMH  XHUMHYECKOU
HoMmeHknarypsl (IUPAC u TpuBHaibHOI)
YMeHne oOBACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMH CTPOCHHUSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB H 3apsj sapa, oOIiee YuciIo
AIIEKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JIEKTPOOTPUIATEILHOCTD),

6 MPOCTBIX W CJOXHBIX BEHIECTB OT IIOJOXEHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpHOAaX H  TJIABHBIX
MOJATPYIIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 YMmenne kinaccuumpoBarth:

7.1 XUMHUYECKUE JIEMEHTBI

7.2 HEOpraHMYECKUe BEllecTBa

7.3 XUMHYECKHUE PEaKIUN

8 YMeHue onpenemsiTh:

o1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij

' HOHA

%o BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B

' COETMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX PacCTBOpPaxX BeMIeCTB (KUCIOT, OCHOBAHUH )

8.4 OKHCJIUTENh U BOCCTAHOBUTENb

9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XMMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHIA,
KaJIBITMH, aTFOMHHUH, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjAa,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHIIBI

97 metamwioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (I u

. II), oxcuaet yraepona (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV m VI), cepuucras, cepHas, a3oTucTras, a3oTHasd,
dbocdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEpPU30BaTh CBOMCTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, INPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPaBHCHUSA peaKuHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HOHHOTO 0O0OMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITNI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA HM3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKUX BEUIECTB
10.4 MOJITBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOJAUTDH PACUETHI):
. OTHOCUTCIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSM XHUMHUYCCKHX PEAKIUH W HaXOIWTh KOJWYIECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TMo3HaHUs (HaOIrofeHue,
191 HU3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIECCTB U
' XUMHUYECKUX SBIICHUH; yMeHHe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOM JKM3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeIKESHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YyYEHUE U OmHucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I u XUMHNYCCKHUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKY MTPOTEKAHUS XUMHUECKUX peaklnii

13.2

HN3YUCHHUC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpOoAa MW HM3YUCHHUC C€ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC €TO CBOﬁCTB; IMMOJIYYCHHEC YIJICKHUCJIOTO ra3a u

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

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHON MaccoBOil josei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) Ans ONpeneNeHHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIAMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4Y€HHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
UCClIeIOBaHHE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGI[PIHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxneinue HeMETaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIAE  MPH3HAKH
NPOTEKaHUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblys, aTFOMUHUS,

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

14

YMmeHnue:

14.1

NpEACTABIATE PE3YJIbTAThl OKCIICPUMCHTA B (bopMe BbIBOIOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIO,Z[aCMBIMI/I XHUMHUYCCKHUMU
SIBJICHUAMMU U IMPOLCCCaMU, MMPOUCXOAAINIMMUA B MAKPO- U MUKPOMUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




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

Kox

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBI. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX JIeMeHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocuTeNIbHAsI aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJsipHbIE 00bEM Tra3oB.

B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHUIL BELIECTBA
®u3nuecKkue U XUMUYECKHE SIBICHUSA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnonnueckuii 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucremMa XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYeCKuil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pHOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMoB. CocTaB aTOMHBIX AACP. M3oTomkl. SJICKTPOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JI0YEK  aTOMOB MEPBBIX 20 XUMHYECKHUX DIIEMEHTOB

IIepuonnueckont cucremsl [I.1. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kajablusg (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX M HEMETANIMYECKMX CBOWCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEeMEHTOB B llepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HEMOJsIpHasl)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX pPEHMIETOK (aTOMHas, MOHHAsA, MeETaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimmume MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemeramner u ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHWYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yrolIue; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOJHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

4.4

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

P HAaIPSDKEHUM METAJLIIOB

dusznyeckne U XUMHYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB!

XJOpPOBOIOPO/Ia, CEPOBOAOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOMCTBa OKCcHUIOB HemeTauioB: cepbl (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoicTBa okcuaoB: MeTamoB [A-IIIA rpymm, munka, menu(ll) u

xkenesa(ll, IIT). TTonydyeHne okCuI0B METAIIIIOB

XVMHYECKHE CBOWMCTBAa OCHOBAaHUI U aM(pOTEpPHBIX TMAPOKCUAOB (Ha mpUMepe
TUAPOKCUIOB  aJlOMUHUSA, JKene3za, 1uHKa). llomyueHme ocHOBaHuUM U
aM(OTEpHBIX THJIPOKCHJIOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEepHOH, a30THOH, (ochOpHOU, KpeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOM CEpHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

O6mue xuMHyecKre cBoicTBa cpenHux coieil. [lonydenue comneit

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIOT B NMPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckast CBI3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

Xumuaeckue peaKuu

5.1

Kraccudukanuss XuMHUUECKUX peakuuii Mo pa3aIMyHbIM MIPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3¢ dekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJIEMCHTOB

5.2

53

54

5.5

TennoBoii 3 PeKT XUMHUECKOW peakluy, TEPMOXUMUYECKUE YPaBHEHUS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHUYECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHSI M BOCCTAHOBJICHHA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOIUTHL. CHIIbHBIC U clTa0ble JIEKTPOIUTHL. CTENeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YClIOBHS MPOTEKaHMUsI PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM XM3HHM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUU U OBITY.

HepBaﬁ NoMoub IMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE  OKpYyXKarolledl  cpeapl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBpAICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
PEIICHUH DKOJOTHYECKUX TpolieM. VYCWIeHHe MapHUKOBOTO 3¢ dekTa,

pa3pymi€eHUueC O30HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAMLUHE, TPOMBIIUIEHHOCTH U CcelIbCKoM Xxo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX cOoeAMHEHUH. [ToHsITHE 0 KOPpO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKHU YTIJIEBOJIOPOAOB (Yyroyib, MHPUPOIHBIA Tra3, HedTb),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHMYECKH BaKHBIX BEILECTBAX: JKUPAX, OCNKaX, YIJIeBOAaX — U UX

POJIN B ) KU3HU YCIIOBEKA




PacuéTrr:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOil) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
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