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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOil paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEenoaaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, YCTAHABIIMBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpEeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4YEOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BHJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJarolierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOoJib UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOMN TSI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaAIOIINXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSASA (PYHKUIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHUS W TOJYUYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHCTEMbBI XHUMHUECKHUX
3HAHUN — BaXHEHHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATENbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKpY>KaroIllero MHUpa, WCIOJB3Yysl 3HAHWUS W OIBIT, MOJyYEHHBIC MPH H3YYECHUH
XUMUHU, TPUMEHSITh HMX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYJIOBOM JAEATEILHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yUYEHUS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIC XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eseHus: CMECEH.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BewmecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTtHOcHTENBHAs MOJEKYIISpHAs Macca. MaccoBast A0 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuXx CBOMCTB O00pa3OB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHUM, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3y4YE€HHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

BaxkHeilue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopox — aneMeHT u mpocroe
BenlecTBo. HaxoxkneHuwe kuciaopoga B mpupone, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOAU(pUKALNS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBS3bp MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUsI KUCIOpOAa B BO3AyX€, MTOIYUYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3auMojeiicTBusa okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUM XUMUYECKHUX 3ieMeHTOB. IloHsiTHE O
IPYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHbBIE METAJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCHUIbI
U TUAPOKCHUJIBL.

[lepnognueckunii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas U JJIMHHONEPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  BJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA HAayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
rpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLINUX ~ NPUMEPBI  OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3IoKEeHUs], COETUHEHNS).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DaKT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMepPUOIUIHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUs], KOCMOC, TIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kalaus, KaIbUsi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATIIUMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuIHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o xkaranuze. [loHsiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0bIe 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB WM HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOJAEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4deHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIHMEe XJOPUIbI U UX
Hax0JICHUE B MIPUPOJIC.

Oo6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (0oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE IPOMBIILIEHHOTO CIOCO0a TMOMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHor KUcoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLUs Ha



cynbdar-uoH. HaxoxneHue cepbl u €€ COCIUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUUECKUE CBOMCTBA, MoMyueHue U npuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJydeHHe, (PU3NUYEeCKUe U XMUMHYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, HOYBbI U BoJnoEMOB). docdop,
ayoTpornuele Monupukanuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3M4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoCTpaHeHWe B MNpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriaepona B npupoje. Okcuabl yriepojaa, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA >KUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKne U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAaX: )KMpax, OejKax, yriieBogax — U ux
poJiMi B JKM3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupoge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAaUeCTBEHHOW PEaKIK Ha CyJibdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX CcOeOUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
YX MPOTEKAaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpOBEJACHUE KAUeCTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHelIe HeMeTalJIbl U UX COSIUHECHUSY.

MeTaJnibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyHo3emMenbHbIE METAUIBI MarHuid W KalbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJIEHUE B NIpUpoe. PU3NUEeCKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkoCcTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJTtoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAeHWEe B mnpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), meau (1), HaGrOAEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuasnibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBasi momoinp npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuueckuii Ikcnepumenm:

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

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOuue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
MOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI W3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPHEHTALUM W
pacIIMpEeHUe OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTHMIKEHUAX W OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATENBbHOCTH MpU
BBINIOJIHEHUH YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYyILy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBLHOMN IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMYyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpHs,
TIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciieoBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETCHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJle Auanora W (Wiu) JIUCKYCCHM) IIO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbosnee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEpIIpeTaluy, MPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSITHN: aTOM, MOJIEKyIa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAsh Mmacca,
MaccoBas JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jaudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckux osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrcCiIO dJIEKTPOHOB
U PaCTpEIeICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOUIMX B PEAKIHMH
BEIIIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICJACTBEHHBIX CBSI3€H — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUi, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJIYYCHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NIPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBOU ekt
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBeCHME, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeeiabHO OMyCTUMAast
xoHuenTpaus I1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHSA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeICIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pazinuath MOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)y U «mnodoouyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpesieieHde HMX 1O JJICKTPOHHBIM  CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJEKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »dJIeMeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpY/JOBaHMEM, a TaKXKe IMpaBWia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYECHUI0O W COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€M — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumust — BakHasg 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOU JIeSITEIbHOCTH
yeloBeKa
BemecTBa n xuMuaeckue
1.2 HI 15 1 https://m.edsoo.ru/ONNXR1VF0
peakiuu
Hroro no pazgeny 20
Pa3pes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
Bozayx. Kucnopon. Ilonsarue
2.1 Y poA 6 https://m.edsoo.ru/DSBORTY30
00 okcHaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX U COMIAX
Bopna. PactBopsl. Iloustue 06
2.3 A p 5 1 1 https://m.edsoo.ru/M13I5KJBM
OCHOBaHHUSIX
OCHOBHEBIE KIaCCHI
24 . 11 1 1 https://m.edsoo.ru/0T5SASMOWT
HEOPTraHUYECKUX COCTMHECHUI
Uroro no pazgeny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeseeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn




Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema

3.1 XUMHYEeCKuX djeMeHToB Jl. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. Ctpoenue
aToma
XuMu4ecKas CBs3b.
3.2 OKUCIUTENBHO- 8 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Wroro no pasaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KJIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (pPOBbLIE)
Ne i/m Kontpouabsneie | IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoTsbI padoTsbI
Pa3znea 1. BemecTBo 1 XUMHYECKHE peaKkIu
[ToBTOpEHME M yIITyOJICHHE 3HAHUT
1.1 5 1 https://m.edsoo.r/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DJIIEKTPOIUTHYECKAs JUCCOLINALIUSL.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURSOVV
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Wroro no pasaeny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€IHHEHUSA
OO01mas xapakTepucTUKa XUMUIECKIX
2.1 B P p 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpynmsl. ['anorenst
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
23 anemMeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edso00.ru/VOXDOUX2S
WX COCTMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHI U UX COCTUHECHUSI
Uroro no pazgeny 25




Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO011Me cBOIMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJS
32 Bakueime MeTauibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Uroro no pazgeny 20
Paznen 4. Xumus 1 oOKpyKammas cpeaa
BemecTBa u Matepuaisl B )KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
4eJj0BeKa
Htoro no paznemny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
Ne Hdara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi odOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
[Ipenmer xumuu. Pois xumun B
1 JKA3HU 4yesoBeKa. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEII[ECTBA
[TonsiTve 0 MEeTOIaX MO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMHUHU
[IpakTrueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopun
3 P . P patop 1 https://m.edsoo.ru/LSEW4353D
U Ipu€MBI 0OpalleHusI ¢
71a00paTOPHBIM 000PYI0BAaHUEM
YucTele BeNecTBa 1 CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW8
Cnioco0wI paznieneHust cMecei
[IpakTuueckas pabora Ne 2
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKHU MTOBaPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
IIpocThle U cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJISIPHOE yUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH OCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BellecTB. XUMUYecKasi hopMyIa.




BanedTHoCcTh aTOMOB
XUMHUYECKUX DIIEMEHTOB

11

OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTeIbHASI MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEMHEHUU

https://m.edsoo.ru/GHV58QMVE

13

KonnuecTBo BemecTBa. Mob.
MounsipHas macca

https://m.edsoo.ru/368UNL5Y2

14

dusznyeckre 1 XUMHUUECKHUE
siBIIeHUS. XUMHYECKas peaKknuus

https://m.edsoo.ru/YZMES6ATH

15

HpI/I3HaKI/I H YCJIOBUS IPOTCKAaHUA
XUMHNYCCKUX peaKuHﬁ

https://m.edsoo.ru/N6DVNJK QS5

16

3aKOH COXpaHEHUsI MacChl
BEIIECTB. XUMHUYECKUE
YpaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brraucnenus Koau4ecTBa, MacChl
BEIIECTBA [10 YPAaBHEHUAM
XUMUYECKHUX PEAKLIUN

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukamms Xummudaeckux
peakiuit (CoeTnHeHus,
pa3oKeHus1, 3aMeIICHN,
obMmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHukiIoneauct. O0o0IeHne
CUCTEMATH3AaLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KonTtponbHas padora Nel o treme
«BemecTBa 1 XUMHUECKHE

https://m.edsoo.ru/ON62SNERU




peaKIum

21

Bo3agyx — cMmech razos. Cocras
Bo3ayxa. Kucinopon — anemeHT u
npoctoe BeuiecTBo. O30H

https://m.edsoo.ru/XONONRNI1P

22

duznyeckre 1 XUMUUECKHS
CBOMCTBA KHCJIOpOJia (peakuu
okucneHus, ropenue). [lonsrue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoObI Moy4eHust KUCIopo/ia
B Ja0b0OpaToOpuu 1
NPOMBIIIICHHOCTH. [IpuMeHeHne
KHCJIOpOa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3G PeKT XMMUIECKOI
peaKIuu, IOHSATUE O
TEPMOXHUMHYECKOM YpaBHEHUH,
9K30- ¥ SHIOTEPMHUECKUAX
peaKIusIx

https://m.edsoo.ru/PNMKJZHKX

25

TonnuBo (He(Th, yrojab U METaH).
3arpsi3HeHue Bo3AyXxa, CocoObl
€ro NnpenoTBpaIleHus

https://m.edsoo.ru/USNYSUUW?2

26

[TpakTtuyeckas padora Ne 3 o
teme «llonmydenue u cobupanue
KHCJIOPO/1a, U3yUYEHUE €T0
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — snemeHT 1 npocroe
BelllecTBO. Haxoxaenue B
npupoae

https://m.edsoo.ru/WD392ACWB

28

duznueckre 1 XUMHUUECKHE

https://m.eds00.ru/0SZ28459R




cBolicTBa Bojgopoxa. [Ipumenenue
BOJIOpOJIA

29

IloHATHE O KUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Croco0bl osTyueHus BOJOPOa B
naboparopuu

https://m.eds00.ru/C9TO9UCIP

31

[IpaxTuueckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/1a, U3YUYECHHUE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

MounsipHbliii 00bEM ra3oB. 3aKOH
ABorazipo

https://m.edsoo.ru/M3KSO10QDQ

33

Brruncienus o0béMa, KOJIHYECTBA
BEILECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH
00BEMY

https://m.edsoo0.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKIIMM HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHHH
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJIEI

https://m.edsoo.ru/7JAOGFZK4R

36

Cocras ocuoBanuii. [loasarue 00
WHJHAKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBopuTens.
HaCLIHIeHHBIe 1 HCHACBIIIICHHBIC
pacTtBOpBl. MaccoBas 10
BELIECTBA B paCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o

https://m.edsoo.ru/ WXUKPAUOA




teme «IIpurorosiienue pacTBOpoB
C onpeAeNEHHON MacCOBOM J0JIeH
pacTBOPEHHOTO BELLIECTBA»

39

KonTtponsnas padora Ne2 o reme
«Kucnopoa. Bogopoxn. Bona»

https://m.edsoo.ru/JIM7935DRY

40

Oxcuppl: cocTaB, KiaccupuKarms,
HOMEHKJIaTypa

https://m.edsoo.ru/STFSJINAY

41

[Tonyuenue n XuMu4ecKue
CBOICTBA KHCIIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OcHoBaHU4: COCTaB,
maccmbnxaum{, HOMCHKIJIAaTypa

https://m.edsoo.ru/SU397HUSC

43

[Tomrydenue u XuMu4ecKue
CBOMCTBA OCHOBaHUM

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsl: cocras,
KJaccu(uKalus, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBK7

45

HonyquI/Ie 1 XUMHWYCCKHUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIIATypa,
CHOCO6I)I HOJ'Iy‘-IeHI/ISI, XUMHNYCCKHUEC
CBOWCTBA

https://m.edsoo.ru/JISNUIM9TJ

47

[IpakTuueckas padbora Ne 6.
PCHIGHI/IG 3KCHepI/IMeHTa.]'H)HBIX
3amad no teMe « OCHOBHBIE
KJIACCBhI HEOPTAHUIECKUX
COCJIMHEHUI)

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBs3b MCKIY
KJIaCCaMH HCOPIraHUYICCKUX

https://m.edsoo.ru/YDS6ZRE31




COEeIUHEHUI

49

O00011eHUE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/STBUOEEYN

50

KonTtponsnast padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble ONBITKU
KJIACCU(PUKAIIUU XUMUYICCKUX
aseMeHTOB. [loHsTHE 0 rpymmax
CXOJIHBIX 3JICMEHTOB

https://m.edsoo.ru/COV3CC214

52

[lepuoauueckuii 3aKOH U
Ilepuoauueckas cucrema
XUMHYECKHX deMeHTOoB /1. H.
MenpaeneeBa

https://m.edsoo.ru/X9FINR3U8

53

[Tepuompl, TPyMIIbI, MOATPYIIIIBI

https://m.edsoo.ru/NOMWWJRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Tomnbl

https://m.edsoo.ru/IMUDOMRSH

55

CrpoeHnue 3IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMECHTOB
ITepuonnueckoit cucremsr /. U.
Menpaeneena

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneera

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuonnyeckoro
3aKOHa I pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenneneeB —

https://m.edsoo.ru/SZD8XEQOP




YYEHBIM, IEJAror U rpaXKJaHuH

PesepBHeiit ypok. O000mIeHNE U
CUCTEeMAaTH3aIHsI 3HAHWH /

58 . 1 https://m.edsoo.ru/ZCQTRPO8Y
Bcepoccuiickas npoBepoyHas
pabora
KonTtponsHas padora Ne4 o reme
«Ctpoenue atoma. XUMHYECKast

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickas
poBepoYHas pabora
DIIEKTPOOTPULIATEIIHBHOCTH AaTOMOB

60 pOOTPHL 1 https://m.edsoo.ru/HZA110EDS§
XUMHUUYECKHUX DIIEMEHTOB

61 HNonnag xumMmndeckas cBsI3b 1 https://m.edsoo0.ru/3SY1RJKVI
KoBasieHTHast mossipHast

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b
KoBanenTHas HemospHas

63 1 https://m.edso00.ru/9Y VR3FUXI
XUMHUYECKAs CBI3b

64 CreneHp OKUCICHUSI 1 https://m.edsoo.ru/RA6CVXM66
OKHUCIIUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIE PEAKIIUU

66 OKHUCIIUTENN U BOCCTAHOBUTEU 1 https://m.edsoo.ru/QPS46Z5PU
PesepBuriit ypok. O0001IeHuEe U
CUCTEMATHU3aIHsA 3HAHUH 10 TEME

67 1 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenne atoMa. XuUMHUUIECKast
CBSI3bY
PesepBHEIil ypok. O0001IIEHNE U

68 p yp 511 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaTu3aus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

[lepuoanueckuii 3aK0H.
[lepuoanueckas cucrema
XUMHYECKHX 3eMeHTOoB /1. M.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMUYECKHUX JIEMEHTOB
MIEPBBIX TPEX IEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOPTraHMYECKIX
BEILIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Buibpl XUMHU4YECKOI CBSI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbhnas padora Nel no
teme «IloBTOpeHue u
yriyOyieHre 3HaHUI OCHOBHBIX
paszesnoB Kypca 8 Kiacca»

https://m.edsoo.ru/J4X8ZN212

Knaccugukarus XuMmruueckux
peaxkuii Mo pa3IuuHbIM
IpU3HaAKaM

https://m.edsoo.ru/X8XAE7E2J

[Tonsatue o ckopoctu
XUMHYECKOU peakuuu. [lonstue
0 TOMOTEHHBIX M T€TEPOTrE€HHBIX
peaKkusax

https://m.edsoo.ru/6 VLXCYY7N




IToHATHE 0 XUMHUUECKOM
paBHOBecuu. DakTOpHI,
BIIUSIIOLIME HA CKOPOCTh
XMMHYECKOW PEaKUU U
ITOJIOKEHHE XMMHYSCKOT0
paBHOBECHUS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

https://m.edsoo0.ru/648V11026

10

Teopust MeKTPOTUTHUECKOM
nuccouuanuu. CUibHbBIE U
CJ1a0bIe ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

Honnble ypaBHEHHS peakiui

https://m.edsoo.ru/VN2SBIN1R

12

XUMHUECKUE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE
npeCcTaBIeHuN 00
ANEKTPOIUTUYECKOMN
JUCCOLMAIN

https://m.edsoo.ru/SHH81YVXI

13

XuMHUYecKre CBOMCTBA COJICH B
CBETE MpeACTaBlIeHUI 00
AIEKTPONTUTUYECKOM
JIUCCOITUAITIN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsaTHE O THApONM3E CONEN

https://m.edsoo.ru/9JFRAVESW

15

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[IpaxkTuueckas padora Ne 1.
«Pemenne skcriepuMEHTATBHBIX
3a1au»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponsHas padora Ne2 o

https://m.edsoo.ru/9RKLZDNUX




TeMe «DIEKTPOIUTHYECKAS]
aucconuanus. XMMAYECKHe
peakLuy B pacTBOpax»

18

OO0mast xapakTepUCTHKA
rajJjoreHoB. XMMHUYECKHE
CBOIICTBa Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopoa. ComnsiHast
KHCJIOTa, XUMHUYECKHE CBOMCTBA,
MoJy4yeHue, MpuMeHEHHe

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTiueckast pabota Ne 2 o
teme «[lomyuyenue consHoi
KHUCTIOTHI, U3y4YeHHE €€ CBOMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Bbruncnenus no ypaBHeHUsIM
XUMUYECKHUX PEAKLUHN, ECIIH
OJIMH U3 PEareHTOB JIaH B
n30BITKE

https://m.edsoo.ru/4BI5SH070F

22

OO61as xapakTepucTHKa
anemMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHsle MoU(UKaLIMK
cepbl. Haxoxienue cepsl v €€
COEMHEHUH B IIPUPOJIE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO

24

CepoBoaopoj1, CTpOEHHUE,
buznUeCKre 1 XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHast KMCIIOTA,
¢u3nueckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1




26

XUMHYECKUE PEaKIIH, JIeKAIIUe
B OCHOBE ITPOMBIIJICHHOTO
crioco0a MoJry4eHus: CepHOH
KUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPY KaroIIei
Cpe/bl COCAMHEHUSMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MmaccoBou 10U
BBIXO/Ia TIPOJIYKTa PEAKIIUH

https://m.edsoo.ru/HSJE186 WN

28

OO011as xapakTepUCTHKa
31eMeHTOB VA-rpynmsl. A30T,
pacIpocTpaHeHHe B IPUPO/IE,
¢du3nvecKkre 1 XUMHIECKHE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

AMMHaK, ero Gpu3nvIecKue u
XUMHYECKHE CBOMCTBA,
MOJTy4YeHHE U IPIMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas padbora Ne 3 o
teMe «lloydenne ammuaka,
W3Y4YEHHE €r0 CBOUCTB»

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHCI0Ta, €€
buznyecKre 1 XUMUYECKHE
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHne HUTPATOB U
CoJIeld aMMOHUS B KAYECTBE
MUHEPATBHBIX YI00pEHUIA.
XUMUYECKOE 3arpsi3HEHNE
OKPYXaIoIIe cpeabl
COETMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Oxcua pochopa (V) u

https://m.edsoo0.ru/GDQJSO3WP




docdopHas kuciora,
¢u3nvecKkre 1 XUMHYECKHIE
CBOMCTBA, IIOJIyYCHUE

34

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATBHBIX
yaoOpeHul. 3arps3HeHne
MIPUPOTHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3IHU65V

35

Yrnepon, pacpocTpaHeHue B
npupoe, Gu3nYecKue u
XUMHUYECKHE CBONCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcupsl yraepoza, ux
(bu3nvecKue 1 XUMHUYECKHIE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriaepoza (IV)

https://m.edsoo0.ru/OXQAPGNCF

37

VYroapHasg KUcioTa 1 €€ coJin

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuueckas padbora Ne 4 o
teme "[lonydyeHue yriekucioro
rasza. KauectBeHHas peaknus Ha
KapOoHaT-HOoH"

https://m.edsoo.ru/G2HZXQGCS8

39

HepBOHa‘{aJILHLIC MTOHSATHUS 00
OpTraHUYCCKUX BCIIECCTBAX KAK O
COCAUHCHUAX yTJICpOoaa

https://m.edsoo.ru/30TIZ109Z

40

erMHI/Iﬁ 1 €ro COCAMHCHU A

https://m.edsoo.ru/75JXNHOI8

41

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAIbHBIX
3a7a4 no TeMe «Bakaeime
HEMETAaJIJIBI M UX COCTUHCHUS

https://m.edsoo.ru/O7E8D0D7Z




42

KontponpsHas padora Ne3 mo
TeMe «Bakuernmmne HeMeTauibl U
UX COEIUHEHU)

https://m.edsoo.ru/S85J9UGH3

43

OO0mast xapakTepUCTHKA
XMUMHUYECKHUX 3JIEMEHTOB —
MeTajuloB. Metajuinieckas CBs3b
Y METaJUTNYeCKast
KpUCTAITHYECKas PeIIeTKa.
duznyecKkre CBOWCTBA METAIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHAYECKHE CBOUCTBA
METAJJIOB. DJIEKTPOXUMUYECKUI
A HAIIPSKEHUN METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mrme crocoObl MOTydeHUs
MeTtaiuioB. CiutaBel. Beraucienus
110 YPABHCHUAM XUMHNYCCKUX
pEaKLHnii, €CII OJIUH U3
PEareHTOB COJIEPKHUT IIPUMECH

https://m.edso0o.ru/G54GDQI2D

46

IlonsTue o KOppO31Hu MECTAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

[Ilenounble METATIIBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I}II)I N TUAPOKCUABI HATPUA U
Kalaus

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenouHO3eMeNbHBIC METAJIIBI —
KaJBIIUA U MarHui

https://m.edsoo.ru/REOCDYO0K6

50

Bakneiimue coequHeHN
KaJIbIUS

https://m.edsoo.ru/CJIRO6CMZA

51

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.edso0.ru/O5SPXGG1BE

52

JKEcTkoCcTh BOIBI U CIIOCOOEI €8

https://m.edsoo.ru/ WFEMBFTTTP




YCTpaHEHUS

53

[IpaxTuyeckas padora Ne 6 o
teme "XKEcTKkocTh BOJBI U
METO/Ibl €€ ycTpaHeHUs"

https://m.edsoo.ru/NF1ROKB&8J

54

AJTIOMAHAN

https://m.edso0o0.ru/9ZJ8RDITV

55

AmdoTepHbIe CBOICTBA OKCHIA U

TUAPOKCHIA

https://m.edsoo.ru/NISKIIOJ5

56

Kemezo

https://m.edsoo.ru/F20NJR5SR

57

OKCI/IIII)I, THAPOKCUABI U COJIN
xenesa (II) u sxenesa (11I)

https://m.edsoo.ru/1RTUBLAMP

58

O0001eHUE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padora Ne 7.
Perienune sKkcriepuMeHTaTbHBIX
3aj1a4 1o Teme «BakHeiime
METaIJIBl ¥ UX COCTUHEHUS

https://m.edsoo.ru/ZN7GO0QSMX

60

Brluncnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKIMH, ECIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE U COJAEPIKUT
npuMecu. Berauciienus
MacCOBOH JOJIM BBIXOJIa
MPOJYKTa peakuuu

https://m.edsoo.ru/AYD2HESIY

61

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

https://m.edsoo.ru/B8TOVTKOP

62

KonTponbhas padorta Ne4 o
TeMe «Baxuenmue MeTaninsl U
UX COEIMHEHU

https://m.edso00.ru/703C804GN




BemecrBa u marepuainsl B

63 . 1 https://m.edsoo.ru/OFI32JMTO0
[IOBCEIHEBHOM KU3HU YEJIOBEKA
X €CKOe€ 3arpsi3HCHUE

64 HIMITE . TpAsHeEnH 1 https://m.edsoo.ru/9ANGYEYQI
OKPY KaIoIIeH Cpeibl
Po ele

65 I XHUMHH B pELICHHH 1 https://m.edsoo.ru/18Q203Y28
IKOJIOTHUYECKUX MPOoOIeM
Pese i1 ypok. O0001enue

66 PBHBI YP ill e 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMATU3ALMA 3HAHUN
Pese i1 ypok. O0001enne

67 PBHBIH YOI iH e 1 https://m.edsoo.ru/P52TJZNXV
CUCTEMATU3ALMs 3HAHUN
P 5 . 0000

68 C3CPBHBIH YOI 700 iuemae 1 1 https://m.edsoo.rt/TMK36TJZG
CUCTEMATU3ALMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHUX TIOHATUH: aToM,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, INpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKyJISIpHas Macca, KOJNYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas 0l XUMHYECKOro
JJIEMEHTa B COEAMHEHUH, MOJSPHBIA OOBEM, XMMHUYECKas peaxius,
KJacCU(pUKallMsig  peakUMil:  peakuuud  COEAMHEHHUS,  peaklHu
pa3ioOKEHUs,, PEaKUMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIOBOW 3P (EeKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEIUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MMOHATHH H

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaIJ_[eHI/Iﬁ

1.3

HCIOJIb30BATh XWUMHUYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (bOpMyH

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

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

ABoraapo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (M0 YUCIy H COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEIJIOBOMY (D PeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MacCChbl

BE€IICCTB




1.8

BBIUYUCIIATHE MACCOBYIO JOJIO XHMHYECKOI'O DJJICMEHTA IIO (bOpMy.]'IC

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METO/bI IMO3HAHUSA — HAOIIOEHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbIi U

MBICJICHHBIH )

ITo Teme: «Baxnennme npecTaBUTEI HEOPraHNYECKUX BEILECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MTOHSTHH: OKCHI,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1aCCy

coenuHeHul o hopMynam

23

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KIIACCOB, IOATBEPXKAAs ONHUCAHUE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUANA

2.5

MMPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TMPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBUJaM IMOJb30BAaHHS XUMHUYECKOW TOCYIOW U
1abopaTOpHBIM 00OPY/IOBAaHHEM, a TaKXKe MpaBUJaM OOpaIEHUS C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOIHEHUIO
7a00paTOPHBIX XUMUUYECKHX OIBITOB MO TMOJYYEHUI0O U COOUPaHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENEIEHHON MacCOBOM JIOJIEd PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB IENOYEH H KHUCIOT C TIOMOIIBIO

WH/IMKATOpPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

I[To Tteme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
xumuuecknx saemeHtoB JI. WM. MengeneeBa. CtpoeHue aToMOB.

Xumuaeckas cBsi3b. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCakumn»

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWUTanb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAss W HCIOJApHAs KOBAJCHTHAA CBA3b,




SJICKTPOOTPULIATCIIBHOCTh, HWOHHAsA CBA3b, HOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh U XapakTepus3oBaTh TabiuuHyio ¢opmy [leproanueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3lU4aTh MOHSATHS «IJIaBHAS
33
noarpynna (Arpymma)» wu «mnobouyHas mnoxarpymnma (brpymma)y,
«MaJbIe» M «OOJBIINE)» TIEPUOJIBI
packpsiBaTh cMmbica [lepuoanueckoro 3akona JI[.M. Menaeneesa:
34 JEMOHCTPHUPOBATH MOHUMAHHUE TIEPUOINICCKON 3aBUCUMOCTH CBOWMCTB
' XUMHUYECKUX JJIEMEHTOB OT uX nonoxeHus B [lepumomuueckoit
CUCTEME
COOTHOCHTH  0003HAu€HHs, KOTOpPBIE HWMEITCI B  TadiuIe
«Ilepuonuyeckass  cuctema  xumuueckux  anemento  JI.U.
3.5 MeneneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AIIEKTPOHOB U PACIPEACIICHHE UX MO AIEKTPOHHBIM CIIOSIM)
16 OTpEeNsiTh  CTENeHb OKHUCJIEHHS JJIEMEHTOB B  OWHApHBIX
' COCTUHEHUSIX
37 OTpeAeNaTh BUJA XHUMHUYECKOH CBs3uM (KOBaJeHTHAass W HOHHas) B
' HEOPraHMYECKUX COSAMHEHUSIX
9 KJIACC
Kon o
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbLTATHI OCBOEHNSI OCHOBHOIM
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJjbTarta

1

ITo Teme: «BemmecTBo 1 XUMUYECKasT PEaKIIUs»

1.1

pacKpbiBaTh CMBICI OCHOBHBIX XHUMHYECKHX MOHSATHI: pacTBOp,
SJICKTPOJINUTBI, HEJBJICKTPOJIHUTHI, JJICKTPOJIHUTHYCCKad JUCCOHaIusd,
peaKiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
obpaTuMble " HEOOpaTuMbIe peakiu,
OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pCaKiuu, OKHUCJIUTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOITHS,
aMm(pOTepHOCTh,  XUMHUYECKas CBs3b  (KOBAJCHTHAas, HOHHAs,

MeTaJlJIM4ecKasi), KpHUCTaJUIMueckas peméTka, CIUIaBbl, CKOPOCTh




XHUMHYECKOM p€aKiuu

1.2

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHH U

MPUMCHATH 3TU IMOHATHSA ITPU OIIMCAHUHN BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW AUCCOLMUALMM KUCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBIE YpPAaBHEHUS pEaKUUil

HOHHOTr0 oOMeHa

1.4

PacCKpbeiBaTh CYHIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX pCaKHI/Iﬁ

1.5

MpOBOAUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM peaKuu

Ilo Ttemam: «Hemerayuibl U uUX coequHeHUS» U «MeTalipl U HX

COCIUHCHUA»

2.1

XapaKTepU30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJTBEp:KJIasi ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKquI, MOATBCPIKAAOIMIUX CYHICCTBOBAHHNC

TCHETHUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSIX
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clenoBaTh MpaBWJIaM  TIOJb30BaHUS XMMHUYECKOHW TMOCYIOH U
1abopaTOpHBIM 00OPY/IOBAaHHEM, a TaKXKe TpaBUiiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBITOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJJYUCHUIO U CO6I/IpaHI/IIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO rasa)

2.5

MPOBOJAUTh PEAKIMHU, IOJATBEPKIAIONINE KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womua, kKapOoHar, Qocdar, cunmkar, cymabdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUS U OKpYIKaAIOLLIAs Cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMuueckux noHstui: [IJIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIBHOM ACATCIIBHOCTH —




aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTeMAaTH3allUIo,
BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3e — IS M3yYEHUsS
CBOWCTB BEIECTB M XUMHUYECKHUX PEAKIUH; €CTECTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XxuMuu B KU3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena m BemiecTtBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o MCTOJaXx IIO3HaHUA B XUMUU. Yucteie B€IICCTBA U CMCCH. Crioco0n1

PasaciICHUsA cMmeceit

1.3

ATOMBI WH MOJICKYIJIbI. Xumuaeckre 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

XumMuueckas (bOpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BC€HIICCTB. OtHocuTenLHAs aTOMHas macca.
OrtHocuTtenbHas MOJICKYJIsSIpHAass Macca. MaccoBast o5 XMMHYECKOTO 3JI€MEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4MCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacué€rsl mo dopmynam

XUMHYECKHUX COSINMHECHUM

1.6

dusnueckue U XUMHUYECKUE sABJICHMSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMUUecKkue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX pCaKI_[I/Iﬁ (COC,Z[I/IHCHI/I}I, Ppa3I0XCHUA, 3aMCIICHNU A, 06MeHa)

1.7

XUMUYECKUHN SKCITEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCYI0H, C MpaBUIaMu
paGotrel B saboparopun U npuémMamu oOpamieHuss ¢ J1abopaTOpHBIM
o0opy/s0OBaHUEM, H3yuy€HHUE M oOnucaHue (U3NUYECKHX CBOMCTB 00pa3ioB
HEOpPraHWYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KUIMEHHE U KOHAEHCALUs BOIbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBJIEHWUW, HAOMIOEHWEe W ONHCaHUe
MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICKICTBHME CEpHOM KHCJIOTHI C XJOPUIAOM Oapus, pa3IoXKeHUe
ruapokcuna meau(Ill) mpu HarpeBanuu, B3aMMOJEHCTBUE Kelie3a C PACTBOPOM

comu meau(Il), nzyuenue cmoco6oB pa3aeneHus cMece (C TOMOIIBbI0 MarHUTa,




¢bunbTpOBaHUE, BbIMApUBAHUE, TUCTHIUISALMS, Xpomarorpadus), MpoBeleHUE
OYHMCTKY TTOBAPEHHOM COJIM, HAOIOICHUE U OTIMCAHKUE PE3YJIHTATOB MMPOBEICHUS
OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3[JaHUE MoJesen

MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwuelime npeactaBUuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHue kuciopona B mpupoje, (pU3M4YecKrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CriocoObl
MOJIyYCHUS KUCIOpoJa B J1ab0OpaTopuyd W MPOMBINUICHHOCTH. KpyroBopot

Kucnopoa B mpupoje. O30H — alIoTporiHas MoIupUKaIus KUCIOpoaa

2.2

TernoBoit 3pPeKT XUMHUUECKON peaKIiy, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
U SHAOTEpPMHUYECKUE peakuuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCHUJICHUE MapHUKOBOTO 3¢ dekra, pa3pylieHre 030HOBOTO CIIOs
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Bonopox — anemeHT u mpocroe BemiecTBO. HaxoskeHue Bogopona B MPUPO/IE,
bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITOTYYCHHS.

Kucnore! u conu
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ModsipHblii 00bEM ra30B. Pacy€rbl o XUMHUECKUM ypaBHEHUSIM

2.5

Odusnyeckue CcBoWcTBa BOAbl. Boaa kak pactBopuTEnb. PacTBOpBL
Hacelliennsle 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass n1ons  BellectBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B MpUpOJe U B KU3HU uejoBeka. Kpyrosopor
BOJABl B TNpHUpPOAE. 3arps3HEHHE TMPUPOAHBIX BOJA. OXpaHa M OYHUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequHeHunid. Oxcuapl. Krnaccugukarms
OKCHJIOB:  cojeoOpasyromure (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecosneoOpasyrone. Homenknarypa oxcunoB. Pusndyeckue M XHUMHYECKUE

CBOMCTBA OKCHJIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Kmaccudukanust oOcCHOBaHMI: WIETOYM W HEPACTBOPHMBIS
ocHoBaHus. HoMmeHnkiatypa ocHoBaHWi. DPU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamus kucnor. Homenkiatypa kucinor. ®dusuueckue u
XUMHYECKHE CBOMCTBAa KuUCHOT. Pan axktusHoctH MetayuioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coseil. @uU3HYeCKUe M XUMHUYECKHE CBOMCTBA COJIEH.

ITonyuenue coinen




2.10

I'enetnueckas cBA3b MCXKIY KiIacCaMu HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIpPENEICHHE  CONCPIKAHMSA
KHCIIOpO/la B BO3/JyX€E, IOJIydeHHE, COOMpaHUE, paclO3HAaBAaHUE U H3YyUEHUE
CBOWCTB KHCJIOPO/a, HAOII0I€HNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M
yCIJIOBUSI BOSHUKHOBEHUS U NPEKpAILEHUs] TOpeHus (MoXkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHUJOB WU OIIMCAaHME HUX CBOWCTB, IOJIy4eHHUE, coOupaHue,
pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJCHCTBUE
Bozopoza ¢ okcugoM Menu(1l) (Bo3aMOXKHO MCHOIB30BAHNE BUICOMATEPUAIIOB),
HaOmrofeHne OOpa3loB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEIOBaHHE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3IUYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOYKHO HCIOJb30BAaHUE BUJEOMATEPUAIIOB), OIPENEICHUE pPACTBOPOB
KUCJIOT M IIeJIouell C IOMOUIbI0 HMHIMKATOPOB, HCCIEJ0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB paA3JIUYHbIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YEeHHE
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHOW KHUCIOTBI, KUCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpaJIN3allii, MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOrO0 MeTajula JApPYyrMM M3 pacTBopa COJIM, peLIeHHE
SKCIIEPUMEHTAIBHBIX 3a/ay Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEOIUHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX JJIEMEHTOB. [loHsTHE O
TPYIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEJIbHBIE METaJIbI,
rajloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT aM(poTepHBIE

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3i1eMeHTOB /.M.
Meneneena. Kopotkonepuonnas u JUTMHHOTIEPUOHAS (hopMbI
[lepuonnueckoit cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
ITepuonpr u rpynnbl. PU3MYECKUN CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepuoaa v rpynIibl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aToMHBIX sifep. M3oromnbl. DnekTpoHbl. CTpoeHue

AJIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XHUMHYECKHX 3IIEMEHTOB




[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI pajJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJIMYECKMX W HEMETANIMYECKMX CBONCTB MO TpyIIaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl Pa3BUTUSI HAaykKu W mpakTuku. [[.M. MenzaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moOJsipHass ¥ HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI) XAMHYCCKHUX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKIu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIN

3.7

9 KJIACC

Kon

XUMUYECKUI JKCHEPUMEHT: H3y4eHHME 00pa3lloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aWMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMHU KHUCIOT H
LIEJI0YEHN, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, PCaKIK pa3IOKCHUA, COG)II/IHCHI/IX)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepnonnueckuit 3akoH. Ileprnoanyeckas cucrema XumMudeckux snemeHTos J[.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsil H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuomuueckon

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHABl XUMHYECKOM CBS3U. THUNBI KpHUCTANIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIETKA
U BHJIa XuMudeckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX
BEIIECTB (MEXIyHapoAHas U TpPUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K  PA3jIM4YHBIM  KJACCaM  HEOPTraHWYECKHX COCIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanys XuMu4eckiX peakluid Mo pa3inyHbIM IpU3HaKaMm (10 YHCITy U
COCTaBy YYacCTBYIOLIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo

W3MEHCHHIO CTEIICHEH OKHCICHMS XHMHUUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




1o Yy4acCTHUIO KaTaJmsaTopa). JK30- n OHAOTEPMHUYCCKUC p€akuunu,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

[Tonarue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M F€TepOreHHBIX peakuusax. [IoHsaTne 0 XuMU4ecKOM paBHOBECHUHU.
@DakTOphl, BIMAIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKLMH U IIOJIOXKEHUE

XUMHUYCCKOI'0 paBHOBECHU

1.5

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pcaKkuuu, 3J]GKTpOHHBII71 Oayanc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBneHnue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ C HUCIOJB30BaHHECM MCTOIA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annonbl. MexaHu3M AMCCOIMALIMM BEIIECTB C Pa3IMYHBIMU BHIAMU
XuMu4ecko cBsi3u. CteneHp auccounanuu. CHIIbHBIE U CTTA0bIe JIEKTPOIUTHI.
Peakiun monHoro oOMeHa. YCIOBUS NMPOTCKAHUS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WMOHHBIC ypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMH M COJEl B CBETe MPEICTaBICHUH OO0 OSIEKTPOIUTUYECKOU

nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE 0 THIpOIM3e conei

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEeLIETOK HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); UCCIEIOBAHHWE 3aBUCHMOCTH
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Ppa3IUUHBIX (PAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BELIECTB,  IIpolecca
JUCCOIMALMU  KUCJIOT, Iejaoded M coiedl  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHUAJIOB); TPOBEJCHUE OMbBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
NPOTEKaHUs peakii HOHHOro oOMeHa (00pa3oBaHHe 0Ca/iKa, BBIJCICHHE Ta3a,
o0pa3oBaHHe BO[Ibl); OMBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX peaKkiuil (rOpeHue, peakiy pas3yioKeHUs,, COCTUHEHNUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TIOMOIIbIO KaUeCTBEHHBIX PEaKIIHil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeramie! 1 ux COCIMHECHUA

2.1

OO6mass  xapaktepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHN okuciieHus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMoJeiCcTBHE C MeTa/llaMHM, HEMeTaJlJIlaMH, IIeraoYyaMu). XJIOPOBOAOPOI.

CossiHast KMCJIOTAa, XUMUUYECKHE CBOWMCTBA, NOJIyYEHHE, MpUMEHeHHe. [[elicTBue




XJI0pa U XJOPOBOJAOPOAa HAa OpraHHU3M 4YCJIOBEKA. Baxkueitmme XJIopyuabl 1 UX

HaXO0X/ICHUE B MPUPOJIE

2.2

OObmas xapaxktepuctuka 31eMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE cTereHN okucieHus. CTpoeHne u GpU3MUECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
dusznueckue W XUMUYECKue CBOMCTBA. OKCHUIBI CEephl KaK MPEICTaBUTEIH
KUCIIOTHBIX OKcuAoB. CepHas KHCIOTa, (pU3NYECKUe U XUMHYECKHE CBOMCTBA
(oOmue Kak npeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKUE
pEaKIuy, JISKAIUe B OCHOBE IMPOMBIIUIEHHOTO CHOCO0a IOJyYeHHs CEpHOU
KHCJIOTHI. HpI/IMCHeHI/IC. Comnn CCpHOﬁ KHCJIOTBI, Ka4€CTBCHHAsA pPCaKIHA Ha
cynbdar-non. HaxoxxzaeHue cepbl n €€ COCIMHEHUH B MpHUpoae. XUMHYECKOE
3arps3HEHUE OKPY’)KAIOLIeH Cpeibl COCAMHEHUSMHU Cepbl (KHCIOTHBIC ITOMKIM,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalICHHA
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OO6miass xapakTepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, paClIpOCTpPaHEHUE B IPUPOJIE,
¢duznueckue U XUMHUecKue cBoiictBa. KpyroBopor azora B npupoje. AMMUax,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, MojydeHue u npumeHenue. Comu
aMMOHHMSI, HUX (U3NYECKHEe M XMMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbl aMMOHMs. A30THasi KUCIIOTa, €€ MOJy4YeHue,
du3ndeckue M XMMHYECKHE CBOWCTBa (OOIIME Kak TPEICTaBHTENs Kiacca
KUCIOT U crneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MUHEPAJIbHBIX yN0OpeHuil. XUMUYECKOe 3arps3HEHHE OKpY KarolleH
Cpelbl COEIUHEHUAMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsA3HEHUE BO3AYXa, TIOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amutoTponHsle Moaudukanuu gocdopa, GpuznUecKkre U XUMUYECKHE
cBoiictBa. Oxcun Qocdopa(V) u dochopras xkucinora, QuUMUECKUE U
XUMUYECKHE CBOWCTBa, mosrydeHue. Mcmonb3oBanue docdaroB B KauecTBe

MHUHEpaJIbHBIX YI00peHHi

2.5

O6mass xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTEpHbIE CTENEHU OKHCIEHUS. YIJEpoJ, aUIOTPOIIHbIE
Moau(dUKaK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupojae. OKcuasl yriepoja,
ux (usmueckre U XMMHUYECKHUE CBOMCTBa, JEHCTBHE HA UBbIE OpraHU3MBI,

MOJIY4YCHHUC U MPUMCHCHHUC. OKOJIOTUYECKHE HpOGHeMBI, CBA3aHHBIC C OKCHUJIOM




yroiepona(IV); rumore3a rno0albHOrO TMOTEIUICHHS KIMMaTa;, MapHUKOBBIN
addekr. YrompHas KHCIOTAa U €€ COJMM, UX (PUINYCCKUE H XUMHUYCCKHE
CBOWMCTBa, MOJyYeHHE M MpHMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIMHC, NPOMBIIIJICHHOCTU U

CEILCKOM XO03STMCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEIIECTBaX KaK O COCTUHEHHSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnora). x cocraB um xumuyeckoe ctpoeHue. [lonstue o Ouoiormuecku
BOKHBIX BEIIECTBAX: JXHUpPax, O€JKax, yIrJeBoJaXx — M HUX POJM B KHU3HU
yenoBeka. MaTepuaibHOoe €IUHCTBO OPraHMYeCKUX ¢ HEOPTaHWYEeCKUX

COEIMHEHUU

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TIOJYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpencraBicHus 00
okcuze kpemuusa(IV) u kpemaueBoit kuciaore. CHIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MCIUIIMHE, TPOMBIIICHHOCTH. BayKHEHIIIMEe CTPOUTEIbHBIC MaTePHAIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene3o0eToH. [IpoOmembr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUECKUN HKCHEPUMEHT: HM3y4deHHe oOpas3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI; IIPOBEICHUE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbITHL, OTpa)aroliue
¢u3nueckrne 1 XMMHUYECKHUE CBOMCTBA T'aJOT€HOB U X COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUATIOB); O3HAKOMJIEHHE € 00pa3laMu XJIOpPUIOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3laMu ceppl U €€ COEIUHEHUSMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BHUJCOMATEpPUATIOB); HAOIIOJEHHWE TMpoIecca
o0yrnuBaHus caxapa IMoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Yy4YeHHE XUMUYECKUX CBOICTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HAONIOJeHHWEe TIpu3HaKa e¢
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUEeCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXKHO UCIOJb30BAHUE BHJICOMATEpHANIOB), 0Opa3laMu
a30THBIX U (HochHOPHBIX YI0OpEeHHU; oTydeHUe, COOMpaHue, paclio3HaBaHUE U
M3y4YEHHE CBOMCTB aMMMaKa; IPOBEICHHE KauyeCTBEHHBIX pPEaKIMil Ha HOH
aMMOHUSI U (ochaT-uOH M U3yYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCIIOTBHI C MEAbIO (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUAIOB); M3Y4YEHHE MOJENCH KpUCTAIUIMYECKHX

peméTok anmasza, rpadura, ¢yiulepeHa; O3HAKOMIIEHHE C IPOLIECCOM




azcopOLUMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHHe, coOMpaHue, PACINO3HABAHWE W W3YYEHUE CBOWCTB
VIJIEKUCIOro ra3a; IpOBEJCHUE KayeCTBEHHbIX peakluuid Ha KapOoHAT- U
CUWJIMKAT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, PEHICHHE 3KCIEePUMEHTAIbHBIX

3aJ1a4 110 TeMe «Ba)kHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamisl 1 ux COCAUHCHUA

3.1

OO01rast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
noynoxenus B Ilepuonnueckoir cucrtemMe XuMHYEeCKuMX dnemeHToB J[.U.
Menneneesa u crpoenust atoMoB. CTpoeHue MeTauioB. Metauiueckas CBs3b U
METAJJIMYECKass ~ KpUCTalIM4yecKass pemérka. OJIEeKTPOXUMHUYECKHH  psif

HaHpH)KeHI/Iﬁ MCTalJIO0OB

3.2

du3nyuecKkrue ¥ XUMHUECKUE CBOMCTBA MeTaiIoB. OOIIHe criocoObl MOIyYeHus
MmeTasuioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UYyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B

6I>ITy " NPOMBIIIINIICHHOCTHU
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[Ilenouynsle MeTayuIbl: NoJIOKEHHE B llepuonmyeckoll cucTeMe XUMHUYECKHX
anemeHToB JI.11. MenneneeBa; cTpoeHHE UX aTOMOB; HAXOXKJICHHUE B IPUPOJIE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
TUAPOKCHUIBI HATpUA HW KaJlus. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJJIOB H HUX

COEeIMHEHUN
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[llenoyno3eMenbHbIE  METaIbl MarHuii W KajdblMi: TOJIOKEHHE B
Ilepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxoOXJeHWEe B mnpupoae. Pu3nMyeckrue U XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kainplusd. Baxuelmme coeAMHEHUs KaublIUs (OKCHUI, THAPOKCHU]I,

conn). 2KEcTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHus

3.5

AmomuHuit: monokenue B Ilepuogudeckoll CUCTEME XMMHYECKHX DSJIEMEHTOB
J.W. Menzaeneesa; CTpoeHHE aToOMa; HaxoXAaeHUe B mnpupozae. Dusnueckue u
XUMHUYECKHUE CBOMCTBA AFOMHUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHUIA

AJIFOMHUHHUA

3.6

Kenezo: nonoxenne B [lepnoandeckoi cucremMe XumMmu4eckux sinementos [[.1.
MeHnneneeBa; CTpOE€HHE aTOMa; HaxoXKJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOWCTBa xene3a. Okcuuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3llaMy METaJUIOB U CILJIaBOB,




X (U3MUECKUMU CBOWMCTBAMHU; H3YyYEHHE PE3yIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBI;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTECKAHHSI KAYSCTBCHHBIX PEAKIMI HA HOHBI
(MarHmsi, Kanblus, anroMuHus, nuHka, skenesza(ll) m xenesa(Ill), memu(Il);
HAOJIO/IEHUE M OMUCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATpPHS,
Kamusi W Kaublus  (BO3MOXKHO  HCIOJIB30BaHHWE  BHUACOMATEpUAJIOB);
ucciie[oBanre aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS H THAPOKCHUIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHene MeTauisl 1

HUX COCIUHCHUS)

XHUMHS ¥ OKpYXKarolas cpeaa

4.1

HoBrie MaTCpHaJibl U TCXHOJOI'HU. BemectBa u MaTcpHrajibl B HOBC@HHGBHOﬁ
JKU3HH YCJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIB30BaHNUE BEIIECTB M
XUMHUYCCKHUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ noMoumb HIpu XUMHYCCKUX OXKOrax U

OTpPaBJIEHHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  I'PaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomien cpensl [1/IK. Ponp XuMun B penieHHH SKOJIOTMUYECKUX MPOOIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HePTh),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy 1 TPOMBIIIJICHHOCTH

4.3

XUMHYECKUH 3KCIEPUMEHT: U3ydYeHrne o0pa3loB MAaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, IOJIMMEPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI1 00pa30oBaTeIbHOM
NPorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O I[I03HABa€MOCTU SIBJICHUI MpPHUPOAbI, MOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M HpPaKTHYECKON
NEeSITEeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHHWA, B TOM YHCJIC S3KCIICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MCTOHaX HUCCICAOBAHUA BCHICCTB U HU3YUCHUA
XUMHNYECKUX peaKHHﬁ; YMCHUCE HCIIOJIB30BaTh MOJACIIN JUIS

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax nmpodeccuoHaTbHON NESITENIBHOCTH, CB3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JOCTH)KCHUAX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYarolMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayieil mpodeccHoHanbHON AeSITENFHOCTU
U ceNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

TIpH MEepEX0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Brnanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIKOYACT:

2.1

BO)KHEHIINME XMMHUYECKHE TMOHATHS: XMMHYECKHH JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEJIbHbIE AaTOMHasi M MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpenHss), XUMHYecKas
peaKkiys, peaKuud COCOMHCHMS, PEaKIUH pPa3JIOKEHHs, PEaKIuH
3aMEIeHUs, peaknuu OOMeHa, TEIUIOBOM 3((EeKT peakuuu, 5K30- U
SHJOTEPMHUUECKHE PEaKIUH, PACTBOP, MAcCOBas JOJII XUMHYECKOTO
9JIEMEHTA B COEIMHEHUH, MAaCCOBast IOJIS1 M TIPOLIEHTHAS! KOHLIEHTPALUS

BEIIIECTBA B PaCTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJIECHUS,
XUMHYECKAsl CBS3b, JJIEKTPOOTPULIATEIBHOCTD, IIOJISIPHAS U HETIOJISIpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsI3b, METaIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, WOHHas, MeTaJuIMyecKasi,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, AJIEKTPOJIUT M HEJIEKTPOJIHUT,
AIIEKTPOJIMUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOTO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIIECHHME, JJIEKTPOJIN3,
XMMHYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTUMbIE peakluu,
CKOPOCTb XMMHYECKOW peakuuu, kartanusarop, IIJIK, xopposus

MCTaJITIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XMMMHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpus,  TEOpHs

BHCKTpOHHTquCKOﬁ JAUCCorManmn

Brnangenue ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBWJIBHO HCIONB30BaTh HM3Y4YCHHBIE BEIIECTBA |
MaTepuanbl (B TOM YHUCIIE MHHEpalbHble YIOOpEHUs, MEeTajUlbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKH  MPHUPOJHBIX  HCTOYHHKOB
yIJ1€BOAOPOAOB (YIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO3SHCTBE, HAa MIPONU3BOCTBE U MOHUMAaHKE 3HAUYEHHSI )KUPOB, OEIIKOB,
yIJIEBOAOB JUIsl OpraHu3Ma 4YejloBeKa; yMEHHE IPOrHO3UPOBaTh
BIIMSTHAE BEIIECTB M XUMHUECKUX MTPOIECCOB HA OPTaHMU3M YelIOBEeKa

OKPYKAIOIIYIO TIPUPOTHYIO CPEIY

3.2

YMEHUEC HHTECIPHUPOBATH XUMHNYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUX

y4eOHBIX IPEAMETOB
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HaJIMYME OIbITa pabOTHl C PA3IUYHBIMU HUCTOYHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAy4YHO-IIOMYJIsSIpHAs JUTepaTypa, CIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHMBHO OIICHMBATh HWH(GOPMAIIMIO O BEMIECTBAX, WX
MpEeBpallCHUSIX U NPAKTUYECKOM  NPUMEHEHUH U yMEHHUE

HCIOJb30BaTh €€ s peICHuA y‘le6HO-H03HaBaTeJ'IBHBIX 3aaa4

BJIaI[eHI/Ie OCHOBaMH TIOHATHUHHOTO arnrmapara M CHMBOJHUYCCKOIO

A3bIKA XMMHH JIsI COCTaBJICHUA (bOpMYJ'I HCOPraHMYCCKUX BEIIECCTB,




YpaBHEHUH  XUMHUYECKUX  peaklHMil; OCHOBaMH  XHUMHYECKOU

HomeHknarypsl (IUPAC u TpuBuaibHON)

YMeHue oOBACHATH CBS3b IOJIOKEHUS 3eMeHTa B Ileproguueckoit

CUCTEME C YHUCIOBBIMU XapaKTCPpUCTUKaMU CTPOCHHUSA aTOMOB

5 XUMUYECKUX JJEMEHTOB (COCTaB MW 3apsan sjpa, oOlee 4Yucio
ANEKTPOHOB), PACHpPENEICHUEM DJIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHUOAOB, KA M KBNS
[IpencraBinenre 0  MEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEITHHOCTS),

6 MPOCTBIX W CJOXKHBIX BELIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx MEpUOJAaX U TJIABHBIX
MOArpyIIax) U 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue KinaccupuIupoBaTh:

7.1 XUMHUYECKHUE YICMEHTBI

7.2 HEOpraHMYECKUE BEIIeCTBa

7.3 XUMHYECKHE PeaKuu

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIEMEHTOB, 3aps

' HOHA

0r BHJT XUMHYECKOW CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B

. COETMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH )

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBath (GU3NUECKHE U XUMUYECKHE CBOMCTBRA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATpU, Kalui, MarHHi,
KaJIBIMH, aTFOMUHUH, JKEJe30)
CIIOKHBIX BEIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI

99 metaoB [-IIA rpynn, amomunus, menu (1), nuaka, xeneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuus (IV), azota u dhocdopa (111
u V), cepsl (IV u VI), cepuucras, cepnasi, azorucras, a3o0THas,
dhocdopnas, yroipHas, KpeMHHEBasK KHCIIOTa M KX COJIH)

9.3 MPOTHO3UPOBATH M  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaAKIINIl
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOLIUX T€HETUUECKYIO B3aUMOCBSA3b MEKIYy HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACcU&Thl):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MacCOBYIO JIOJIFO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €TI0 MaccCy, 00beM ra3oB
114 M0 YypaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy PeareHTOB WJIH MPOyKTOB peaKluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TMO3HaHUS (HaOIroAeHue,
101 W3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MTPU U3YUECHUU BEUIECTB U
' XUMUYECKUX SBJICHUN; YMEHHE copMynupoBaTh mpodiemMy U
MPENTIOKUTh MYTH €€ PEIICHUS
122 0e3omacHO paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCY/I0W 1 TabopaTOPHBIM 000pyAOBaHUEM
npaBuiiaMu 0€301M1acCHOTO 00paIeHus ¢ BENECTBAMH, UCTIOIb3YEMbIMU
B TIOBCETHEBHOW XKM3HU, MIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 370pOBbSl M OKPYXAIOIIEW NPUPOAHON Cpeapl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHS W TPEIOTBPAIICHUS UX BPEIHOTO
BO3JEHUCTBUSA
3 Hannune mpakTHYeCKHX HaBBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEIYIOINUX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3Y4YCHHE U ONucaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bl/ISI/I‘IeCKI/IMI/I u XUMHUYCCKUMU SABJICHUSMHU, OIIBITHI,




HUIUTIOCTPUPYIOIIHE IIPU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaxunﬁ

13.2

HU3Y4YCHUC croco0oB pasaciICHuA cMmeceit

13.3

MIOJIyYEHHE KHUCIOpOAa M U3Y4YEHHME €ro CBOMCTB; IOJIy4YEHHE
BOZOPOJA U U3YyYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Y4YCHUC CT'0 CBOﬁCTB; MOJIYy4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNpPENENEHHONM MaccoBOil Jonei

pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHHE WHUKATOPOB (;makmyca, METHIJIOPAHkKa U
¢denondranenna) Ans oONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYECHHE B3aUMOACHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMHU
OCHOBAaHHWSIMH, COJISIMHM; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JpPYyrMM W3 pacTBOpa  COJIHM;
uccieaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATOMHHHUS U

IIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3ada4 M0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COe)II/IHeHI/II\/’I»; ((SJICKTpOJII/ITI/I‘-IeCKaH
JAUCCOLIM AU «Baxneimye HeMeTaaIbl H HUX COCIUHCHUA,

«BaxHenre MeTaliibl 1 UX COSITMHEHMSI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPHU3HAKU
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHa; KauyeCTBEHHBbIC pPEakliy Ha
MPHUCYTCTBYIOIIME B BOJIHBIX PACTBOpPAX HOHBI: XJIOPUI-, OpOMHI-,
vonua-, cymedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajbIUs, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), muHKA

14

YmMmenue:

14.1

NpCACTaBIATL PC3YJIbTAThl JSKCICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABIATE OMIIMPHYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCXKIY pPCalbHO Ha6J'IIO,I[aeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHA U MPOLECCCaAMU, IPOUCXOAAIIUMA B MAKPO- U MUKPOMUPC,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

UYucTteie BemecTBa u cMecH. CrIocoObI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumudueckue djieMeHTBI. CHMBOIBI  XMMHYSCKHX

OJICMCHTOB. HpOCTBIC " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas Q)opMyna. BanentHocTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEEHb

OKHCJIICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTeNnbHas aToOMHAs Macca.
OTHOcHUTENIBHAS MOJICKYJIsSIpHAsg Macca. MaccoBas goasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemecrBa. Moabs. MomsipHas mMacca. MoJsipHBI 00BbEM Tra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECCTBA

1.6

duznueckue U XUMHYECKHE SBJICHUSI. XHUMHYECKas peaknusa u eé IIpHU3HAKH.

3aKOH COXpPaHEHHS MACcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

Ilepnonnueckuit 3akoH u llepuogmyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. llepnoauyeckas cucreMa XMMU4eCKUX 31eMeHToB J[.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€pHoaa U I'pyHIibl 3JICMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H3oTomsl. 9HCKTp0HBI. CTpOeHI/Ie
SJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

[Tepuonnueckont cucremsl .. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB NEPBBIX TPEX
MEePUOJIOB, Kaius, Kaiublug (pagmyca aToMOB, SJIEKTPOOTPHUIATEIHHOCTH,
METa/UIMYECKUX W HEMETa/UIMYeCKHUX CBOMCTB) W HMX COCAUMHEHUH B
COOTBETCTBUM C TIOJIOKEHUEM »dJIeMEHTOB B llepmoanveckoid cucreme u

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumunueckass cBs3b. KoBaneHTHass (ToJissipHAsT U HEMOJSIpHAsi)  CBSA3b.
DNeKTPOOTPULIATEIbBHOCTh ~ XUMHUYECKUX  3JeMEHTOB.  VoHHas  CBS3b.

Meranmnueckas CBSI3b




3.2

Tunel kpucTramaMueckux pemérok (aToMmMHas, MWOHHAas, MeTauIMdyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU M BHUAA

XHUMHYECKOH CBI3U

Baxwueimme MNPEACTAaBUTCIIN HCOPraHUYCCKHUX BCIICCTB. Hemeranner u wux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHU A

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCTUHCHHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecoseo0pa3yoIue; OCHOBaHHMN (IIENOYM W HEPAaCTBOPUMBIE OCHOBAHHS);
KHCIOT (KUCIOpOACOAepKalIie ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-HEMETAIIIOB:

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

4.3

duszndyeckue W XUMUUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KaJbLUWA, aJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-IGCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

du3nyueckne U XUMHYSCKHE CBOMCTBA BOAOPOJHBIX COCI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKCHAOB HeMeTramoB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(I1V). Ilonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunoB: MetamioB [A-IIIA rpynn, mmuka, meau(Il) u

xenesa(ll, III). [Tonyyenrne okcuI0B METAIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHMM W aM(OTEPHBIX TUIPOKCUIOB (HA TIpUMEpPE
TUAPOKCHUJIOB ~ aJIIOMUHUS, Kejle3a, UuHKa). [lomyyeHue oOCHOBaHUU W

aM(pOTEepHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOW, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOU, (HocPOpHOIi, KpeMHUEBOU, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEpPHOM W A30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mume XuMHUIECKHe CBOMCTBA cpenHux coiied. [lomyuenue coneit

4.10

HOHy‘-ICHI/Ie, CO6I/IpaHI/IC, pacino3HaBaHue BOJAOpOAA, KHUCIOpOJdd, aMMHAKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonyuenne ammmaka, cepHON W a30THOM KHCIOT B MPOMBIIITIEHHOCTH. OO01ne

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'enernueckas cBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peaklui 10 pa3iIuYHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy Y4YaCTBYIOUIMX B pEAKIUU BELIECTB, IO TEIUIOBOMY 3(deKTy, o

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHX YJIEMCHTOB

5.2

TennoBoi 3G HEKT XUMUUYECKON PEaKIIUU, TEPMOXUMUICCKHUE YPaBHEHHS. DK30-

U SHJOTEPMUYECKHE peakuyu. TepMOXUMUYECKUE YPABHEHUS
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OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHUCICHUA u BOCCTAHOBJICHU . BHCKTpOHHLIﬁ OanaHc

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AuCCoralnu. KaTI/IOHLI, AHHWOHBI. QHGKTI)OHI/ITBI u

HEOJICKTPOJIUTHI. CunbHbIE U clIa0kIe OJICKTPOJIUTHI. CreneHb JUuccomuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOT'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMU

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa u Marepuansl B IIOBCEIHEBHOM JKM3HU YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XMMMUYECKHUX peakuuid B JjabopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalomiel cpeasl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro Mpea0TBpAICHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIJK). Pomp xumunm B
pEelIeHUN HKOJOTHYECKUX TMpolJjeM. YCuieHHe MapHUKOBOTO 3 dekTa,

PpaspymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS] U UX COCITUHECHUHA B
ObITY, MEIUIMHE, TNPOMBIIUIEHHOCTH U CEIbCKOM Xo3saicTBe. IlpumeHnenue
METAIJIOB M CIJIaBOB (CTajlb, YYTyH, TIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeAuHeHuil. [ToHaTue o Koppo3uu MeTaioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble HMCTOUYHUKU YTIIEBOAOPOAOB (Yrosib, NPHUPOJHBIA Ta3, HEPTh),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavabHBIE MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTve 0 OMOOTrMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIJIeBOIaX — U MX

POJIHM B JKU3HU YCIIOBCKA




Pacuértnr:

7.1 o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPAaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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