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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
o0Opa3oBaTeIsLHOM MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUHU MPEnoaaBaHusi yaeOHOTo npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuM Na€T NPENCTaBICHUE O IENAX, OOIIeld CTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH MpeaMmeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKKe TPEOOBaHUN K
pe3yJibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LIS U3yYeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIIBHOM JEATCIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM Juisi (POPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOLIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaY4YHBIM 3HAaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITUNW XUMHH, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckrue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYroMmy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHON NpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpYyKaOMUid MUpPH,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHNHM K HAy4YHbIM METOJaM I[IO3HAHUS MpPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBWJI 0Oe30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHA HAa YPOBHE OCHOBHOT'O OOIEr0o 0Opa30BaHUSI BAXKHOE
3Ha4YCHHE MPUOOPENTU TaAKUE 1IN, KaK:

— (opmupoBaHHe MHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEILHON JEeATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCIOBUM, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWISI W HAMPABICHHOCTH JATBHEUIIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUST XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YENOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. (DHU3MYECKUE CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewmecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocHTENBbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKkus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeaKUil (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEIICHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3nUecKux CBOMCTB O0O0pa3loB HEOPraHMYECKUX BEUIECTB, HAOII0JIEHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE
MEJTHOU MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUM, HAOII0ICHUE U
OMKCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peaKIMil (pasiioKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, JUCTWLIALUSA, XpoMaTtorpadusi, IpOBEICHUE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

Ba:xkHelue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT W mpocroe
BelecTBo. HaxokneHue kucimopoaa B mOpupoie, (U3MYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrnocoOsl



MOJIyYeHHUS] KUCIopoAa B J1abopaTopuud W TPOMBINIUIGHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonopon — asnemeHT m mpocrtoe BemecTBo. HaxoxkaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHus. KucnoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacebilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopot Bojbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyroiue (OCHOBHBIC, KHCJIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COACPKaHUS KUCIOPOJa B BO3AyXE, MOJyUCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHEOMATEpHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3NIUYHBIX  KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3yuyeHue B3aumozeiictBusa okcupa menud (Il1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOTO0 METajla JPYTHM U3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad Mo Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COCTMHEHUI.

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

[lepBble TOMBITKM KIACCU(PHUKAUU XUMUYECKHUX 3jemMeHToB. IloHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE U IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB 1. . Menneneesa. [lepuoas
u rpynnsl. OU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUONA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnbl. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO TPYyMNIaM U Mepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHass M HEMOJSpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliuy pasioKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4dHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUs U HUX
COCMHCHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMUYECKON PEIIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHEe 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO Oaanca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoiCTBa KHCIOT,
OCHOBAaHMM U coOJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IoHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed M  COJIeU
(BO3BMOKHO  HCHOJIb30BAHME BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKAHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapakTepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C METa/llaMH, HEMETajulaMH, WIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIMEe XJIOpPUIbl U UX
HaXOXJCHUE B IPUPOJIE.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
Cepnass kucioTa, (QuU3NUECKHE ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIINUICHHOTO CIOCO0a MOJYYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynabdar-uoH. HaxoxneHue cepbl M €€ COCOUHEHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmas xapakrepucTuka 3jeMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, MOyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (PU3HUYEeCKUE U XMUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHMSI B KAauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3nuecKkue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTENEHW  OKHUCIECHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, pacHpoCTpaHeHWe B MpUpoae, (U3MUEeCKHUe U XUMHUYECKHUE
cBoicTtBa. Ancopobuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOIMYecKrue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riao6aqbHOrO TOTEIJICHUS KIUMaTa, MTapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBaX KakK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEJHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3li0B HEOPTAaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJEHUE MTPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUeCKHe M XUMHYECKHE CBONCTBA
TaJOT€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasamMu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEpHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa IO JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, H3Yy4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha cyJbdar-
UMOH U HaOJIo[eHHE MpHU3HaKa €€ MpPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HMX CcOoeOUHEHU (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAO0OpEHUH, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYCHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpPOTHBOrasa, MoJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U H3YUYEHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpOBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl 1 UX COEIUHECHUS.

MeTtasiibl U MX COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: atoMoB. CTpOeHHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
criocoObl mosydeHuss MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilesmounble MeTamibl: nonokeHne B [leproanyueckon cucTeEME XMMUYECKUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHHe WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid W KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B IpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxaeHWe B mnpupoae. dDusmueckue u
XUMHUYECKHEe CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoaec. DuU3nMyecKue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U coyn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIMK HA MOHBI: MAarHus, KaJIbLHs, alFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAKOLIAS cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuueckuii Ikcnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3el MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAUOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsii, NPOBOJHUKHU,
MOJyIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN H
pacIIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, TOHMMAaHWs 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEJNbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, MOCTYMHBIMA TEXHUYECKHUMH CpEJACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEajbHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTHUYECKOMY M3yUEHHUIO TIpodeccuil 1 Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYyILy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIBHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeTHON Mpo(]ecCHOHATBLHON eITSIPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
npaBuJ1 6€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTyaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH NPUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX peE3yJbTAaTOB BBIJCISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBIICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATh UX XapaKTEPHbIC
MPU3HAKKW, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKALIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HalJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHSITh Pa3IWYHbIE METOJbI W 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMMmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJIb30BaTh U AaHAJIW3UPOBaThb B IIpolecce Yy4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (WIKM) JAUCKYCCHH) IO
CyllecTBy  oOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pE3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALHNIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbonee 3PpPeKTUBHBIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBJICHHOW LIEeJIM, YMEHHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAIOUIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOObI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
UMHTEpIIpeTaluy, MPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUE€OHBIX U
HOBBIX CUTYAaI[UsIX.

K konIy oOydenus B 8 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUS, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PAaCTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYI) CHUMBOJMKY JUIsl COCTaBJICHUS (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juvaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OonbllIe TEPUOAbl, COOTHOCHUTH O0003HAUEHMs, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETUIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3IUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIacCu(UKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIi, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJECHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOoM U
7abopaToOpHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIlleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYECHUI0O W COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakMmyc, dheHondTaienH, METUIIOPAHXK U IPYTHe).

K xoHIily 00ydeHus B 9 kJjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TEIIOBOUN 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaiu3aTop, XHUMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIM4YecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIl;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmysiaM, BUI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMYecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATITMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3axkona JI. WM. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
pa3ivyath TMOHSTHS «rJaBHas noarpynmna (A-Tpynma)» u «rnoOouyHast
noarpynmna (b-rpynma)», maneie u OoNbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBYy Yy4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIMIOBOMY 3P (HEKTy, 0 MU3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3HM MEXK/y BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIONYYEHUI0O W COOMpaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJICIUPOBAHUE, DKCIIEPUMEHT (peajbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaudecTBo 4acoB
Ne HaumeHnoBaHue pa3iesioB U DJieKTpoHHbIE (U (PPOBBIE)
KonTpoJbHbIe IpakTnyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
Pa3zgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1aCThb
€CTECTBO3HA
1.1 TECTBO3H va 1 5 2 https://m.edso0.ru/A3R9T4T6X
MPaKTUYECKOU JeATCIbHOCTH
yejoBeKa
B
1.2 CHICCTBA H XHMHHACCKHe 15 1 https://m.eds00.ru/JOMIV8VED
peakiuu
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellECTB
Bos3nyx. Kucimopon. ITonstue
2.1 y pos 6 https://m.edsoo.ru/Q5A8K5W8Y
00 okcHuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/C4H8K6T8E
KHACJIOTaX U COJIAX
Bopa. Pactsopsr. I1o e 00
2.3 a TBOPHI T 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBAHUAX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edsoo.ru/L3F4R7GO0T
HEOPTaHMYECKUX COSIMHEHUIMA
Htoro mo pazueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XUMUYeCKUX ementoB /. U. 7 https://m.edsoo.ru/C911K8POM
MenneneeBa. Ctpoenue
aToMa
XUMHUECKast CBSI3b.
3.2 OKuCIUTENHHO- 8 https://m.edsoo.ru/W8COT2E7K
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Htoro no pazneny 15
PesepBHOE BpeMms 3 https://m.edsoo.ru/A3F7K3G1G
OBILEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KVIACC

KosimyecTBo yacoB
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIe (11U poBbIE)
Ne o/ Kontpoabnsie IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
[ToBTOpEeHME U yroyOiIeHne 3HAHNH
1.1 P T N 5 1 hitps://m.eds00.ru/GOM5WOJST
OCHOBHBIX Pa3JIeNIoB Kypca § Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX
1.2 N P 4 htps://m.eds00.ru/R3Z9QBGAG
peakiuii
DNeKTpoIuTHYEeCKast JUCCOIMAIINS.
1.3 P 8 HHat 8 1 1 https://m.eds00.ru/D5SR5V404A
XUMHUECKUE PEaKIMH B paCTBOPax
Hroro no pazneny 17
Pa3pgen 2. HeMeTaJJIBI M X CO€IHUHEHUSA
OO01mmas XxapakTepruCcTHKa XUMUISCKUX
2.1 0 baierep 4 1 https://m.edsoo.ru/FOWINIF5V
anemeHToB VIIA-rpynmnsl. ["anorenst
OO61mas xapakTeprucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COEIMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.3 aneMeHToB VA-rpynmsl. A3ot, pochop u 7 1 https://m.eds00.ru/A6Y9S6H4U
WX COCTMHEHUS
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.4 anemeHToB |V A-rpynmnsl. Yriaepoa u 8 1 2 https://m.eds00.ru/Q2W5H2K5Y
KPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25




Pa3pen 3. MeTaJJIBI M BX COETUHEHU S

3.1 ‘ OO1me cBoiicTBa METAIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 ‘ Baxxneime MeTajuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/I8G6J7R9U
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKamomas cpeaa
4.1 ‘ BenecTsa u maTepuaisl B )KU3HU YEJIOBEKA 3 https://m.edso0.ru/Z3S8T1Q8K
Hroro no pazneny 3
PesepBHOe Bpems 3 https://m.edso0.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanvecTBo yacoB
Ne DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThI
[Ipeame .P
1 DEIMOET XTI, TOND JTVIL B sty 1 https://m.edso00.ru/J4C2VV8M9V
yenoBeka. Tena u BelecTBa
2 Ilonstue o MeTonax MO3HAHUS B XUMUU 1 https://m.edsoo.ru/P108A5C6T
[IpakTuueckas padora Ne 1 «IIpasuia
6 6 .
3 PAROTRL B TAROPITOPHH 1 TIPHENEL 1 hitps://m.eds00.ru/O5G3EOD8Y
oOparnieHus ¢ 1abopaTOPHBIM
000pyI0BaHEM)
4 .C 0
4 HeTHIe BemeCTBafI CMECH. HOCODET 1 https://m.edsoo.ru/X1A2E3M8R
paszfeneHus cmecei
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKU OBAPEHHOM 1 https://m.edso0.ru/R6W6Z8F9X
COIIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7TR108H1L
XUMHUECKUE 3TTE€MEHTBI. 3HaK! (CUMBOJIBI
7 ( ) 1 https://m.eds00.ru/W3U6Q6D7W
XMMHUYECKHX 3JIEMEHTOB
8 [TpocTeie 1 CIIOKHBIE BENIECTBA 1 https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/EOD1L5N1N
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
10 Xumuueckas popmyna. BaneHtHocTh 1 https://m.edsoo.ru/I3Y2G1R4C
aTOMOB XMMUYECKHX 3JIEMEHTOB
OTtHocuTeNnbHASI aTOMHAs Macca.
11 THOCHTCILIAT ATOMHIA M 1 https://m.eds00.ru/FIN3SOAI

OTtHocuTeNbHASI MOJIEKYJISIPHAS Macca




MaccoBas J0JI XUMHYCCKOTI'O 3JIEMCHTA B

12 https://m.edso0.ru/J6A9WA4P1J
COCIMHEHUU
K . Mone. M

13 OJITICCTBO Betllectha. VIoib. VIoTupHad https://m.eds00.ru/C2J5K415X
Macca
O} .

14 FIBTHCCIHE H XIMHITCCKHE ABITCHHA https://m.edso0.ru/S2R3H7N6C
XuMuueckas peakuus
II e

15 PHHAKI H yCHOBHﬂvaOT rammt https://m.edso0.ru/Z3F4AA8K60
XUMHUYECKUX PEAKIUN

16 3AKOH COXPAHCHHS MACCBI BELICCTB. https://m.edso0.ru/P7V8A5Z3D
XUMUYEeCKUE YpaBHEHHS

17 BrrunciieHus Koau4decTBa, MacChl BeHUIeCTBa https://m.edsoo.ruM/9SBY 7227
110 YPAaBHEHHSIM XUMHYECKUX PEAKIIHI
Knaccudukanmsi XuMHUUECKUX peaKIHid

18 (coenuHeHuUs, pa3IoKCHHS, 3aMEITICHUS, https://m.edsoo0.ru/KOP1L4RIW
oOMeHa)
M. B. JIoMOHOCOB — yu€HBbIii-

19 sHnuKiIoneauct. O600meHNE 1 https://m.eds00.ru/C2T2E6W6EV
CHCTEMAaTHU3allNs 3HAHHUI
KonTponbras pabora Nel 1o Teme

20 FITPOJIBHA paboT 1o Tem https://m.edsoo0.ru/D6E9Q4E9H
«BemecTBa U XUMHUYECKHE PEAKIIMI
Bo3ayx — cmech razoB. CoctaB Bo3ayxa.

21 Kucnopox — s1emMeHT ¥ IpocToe BEIIECTBO. https://m.edsoo0.ru/M6A7YOW7S
O3o0H
dOusnuecknue U XUMUYECKHE CBOMCTBA

22 KHUCJIO0poAa (peakuy OKUCIIEHUS, TOPEHUE). https://m.eds00.ru/O0Q4H1UST
ITonsarme 00 okcumax
C 0

23 HOCODBL TOTYHCHHA KHCAOPOAa B https://m.eds00.ru/F8Q2D2X3H

J'Ia60paTOpI/II/I " MPOMBIIIJICHHOCTH.




[Ipumenenue kucmopoa

TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,

24 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH, https://m.edso0o.ru/Z6H4G9D8W
9K30- ¥ HJO0TEPMHUUECKHUX PEaKIIMIX
TorumBo (HedTh, yroib U METaH).

25 3arps3HeHue BO3ayxa, CIIOCOOBI ero https://m.edsoo.ru/Y2Y4M4H1B
MPeAOTBPAILCHUS
[IpakTuyeckas pabora Ne 3 o Teme

26 «ITonydyenne u coOupanue KHCIOPOIa, https://m.edso00.ru/J2X0TOAOD
W3y4YEHUE €ro CBOMCTB»

27 Bonopox — oneMeHT 1 npocToe BettecTso. https://m.edsoo.ru/I8D2B5D7A
Haxoxnenue B mpupoje
OU3NYECKUE U XUMUYECKUE CBOMCTBA

28 https://m.eds00.ru/QOA7R7W60
Bogopoja. [Ipumenenue Bogopoaa

29 [TonsiTHe 0 KUCTOTAX U COJIAX https://m.edsoo.ru/N711U1E4J]

30 (CTIOCOOBI HOYHEHIA BOAOPOAa B https://m.edsoo.ru/FAW6U5Q5Q
nabopaTtopuu
[IpakTuueckas padbora Ne 4 o Teme

31 «ITonmydenne u cobupanue BoI0poa, https://m.edsoo.ru/A8D2B602Z
W3Yy4YEHHUE €ro CBOMCTB)

32 MounsipHblii 00BEM razoB. 3akoH ABOrajpo https://m.edsoo.ru/W4Y 1W4W8C
Boruncnenus o0pEMa, KOTMUECTBA BEIIECTBA

33 rasa o €ro U3B€CTHOMY KOJIMYECTBY https://m.edso0o.ru/LOW2K9Q8I
BEIIeCTBa UITU 00BEMY
Brruucnenust 005EMOB ra30B 10 YPaBHEHHIO

34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX https://m.edsoo.ru/M7G2D2E3H
OTHOILEHUH Ta30B

35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJIEI https://m.edsoo.ru/F3S5H7H9U




CocraB ocHoBauuii. [Tousarue 00

36 https://m.edsoo.ru/I9M1C5U8J
WHAKATOpaXxX
Bona kak pactBoputens. HackimeHnnbie u

37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 https://m.edsoo.ru/S7Z0N3W2D
BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
«ITpuroToBIIEHNE PACTBOPOB C

38 pur T B Ivm p Tva i . https://m.edsoo.ru/LOV7U616H
onpeneaEHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBAY
KonTrponsHasg padora Ne2 1o Teme

39 HIPOTIbHA pabot 1o TeM https://m.edsoo.ru/Y3C8C9C8Z
«Kucnopoa. Bogopona. Boga»
OKcHIBI: COCTaB, Ki1accubUKaIus,

40 s uican https://m.eds00.ru/D1A6N2BIL
HOMEHKJIaTypa
[TonydyeHue U XUMHUYECKUE CBOWCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/E3USHIW8V
OKCHJIOB
OcHOBaHUS: COCTaB, Kacc arus,

42 HOBATHA TaB, KIaccHpuKanus https://m.edsoo.ru/C9Z0EIN8V
HOMEHKJIaTypa
Ilonydenune u XxuMHuueckue CBOMCTBA

43 y . https://m.edsoo.ru/W5V20Q8K1E
OCHOBAaHUI
K :

44 MCJIOTEL: COCTaB, KIACCH pHKanu, https://m.edso0.ru/F4P2A0C3V
HOMEHKJIaTypa

45 [Tonyuenue u XMMHUYECKHE CBONCTBA KHCIIOT https://m.edsoo.ru/B5C1L3L6M
Conu (cpeanne): HOMEHKIATypa, CIIOCOObI

46 (cpeme) }ip https://m.edsoo.ru/J4B9Q5E1X
MOJTyYEHU s, XUMUYECKUE CBOWCTBA
[IpakTuueckas padbora Ne 6. Pemenue

47 JKCIIEPUMEHTAJIBHBIX 3a/1a4 I10 TEME https://m.edsoo.ru/E9QX4K8F7W

«OCHOBHBIE KJIACCHI HCOPraHNYCCKUX




48

COCTUHEHUN

I'eneTnueckas CBA3b MCXKY KIacCaMu
HCOPraHN4YCCKUX CO@,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/HOU5D6A0C

49

50

51

O0001IeHYE ¥ cCUCTEMAaTU3aLUs 3HAHUI

KontponbHas padota Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTraHUYECKUX
coenuHeHun"

[TepBbie MOMBITKY KIACCHPUKAITUN
XHMUYECKHX dJIeMeHTOB. IToHsaTHE O
rpynmnax CXoIHbIX 3JIEMEHTOB

https://m.edso0.ru/Q6G9N5L4B

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7TM4M9N

52

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 3J1eMeHTOB /1. 1.
Menpeneesa

https://m.edsoo.ru/A1B9FOV6C

53

54

[lepuopl, TpynIbl, MOATPYIIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP.
H30TONEI

https://m.edsoo.ru/W301I6R2U

https://m.edso00.ru/C9Q90773C

55

CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
aneMeHToB [lepuoanyeckoii cucremsr . H.
Menneneena

https://m.edsoo.ru/O0F6Y5C8B

56

57

58

XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 1O
ero nosioxeHuto B [lepuognueckoit cucreme
. . Menneneena

3nauenue Ilepnonnueckoro 3akoHa 1
pa3BuTHUA HAayKU U npaktuku. /. 1.
MenneneeB — y4€HBIM, IEJArOT U
IpaKJaHUH

PesepBHelil ypok. O0o01eHre 1
cucTeMaTu3anus 3HaHui / Beepoccuiickas

https://m.edsoo.ru/A9C319Z5W

https://m.edsoo0.ru/K3S31400V

https://m.edsoo.ru/BOV1I4W6A




IpoBepoyHasi pabora

KontponsHas padora Ne4 o reme

59 «CTtpoeHne aToMa. XUMHUYECKasl CBA3bY / 1 https://m.edso00.ru/L2L 4K005Q
Bcepoccuiickas npoBepouHas pabota

60 UICKTPOOTPHUATEALHOCTS ATOMOB 1 https://m.edso0.ru/S6R802X9B
XUMHUYECKHUX DJICMCHTOB

61 HMoHHas XuMu4deckas CBsI3b 1 https://m.eds00.ru/R201T6L 4S

62 KoBasientHas nosnsipHasi XUMHUYECKasi CBSI3b https://m.edsoo.ru/G9N4H4J6F

63 I;ZiiﬂeHTHaﬂ HEHOMPHAT XMHoURat 1 https://m.eds00.ru/R5Q417S5K

64 CrerneHb OKUCIICHUS 1 https://m.eds00.ru/S8U900D4B

65 OKHCIIMTEIIbHO-BOCCTAHOBUTCIIbHBIC 1 httos://m.edso.ru/KOW205Y 1C
peakuuu

66 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.edso0.ru/M3D0P4C9Y
PesepBHeIil ypok. O600ICHHE 1

67 cucTeMaTH3als 3HaHUH 10 TeMeE 1 https://m.edso0.ru/S2R4S8M7N
«Ctpoenne aroma. XUMUYECKas CBS3b

68 PesepsHbiit ypox. 0606?1 cHue 1 1 https://m.eds00.ru/S1IR1B1L6Q
CUCTEMaTH3aIlUsl 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

Ilepuonnueckuii 3akoH. [lepuoanueckas

1 cHUcTeMa XMMUYECKHuX 35eMeHToB []. U. 1 https://m.edsoo.ru/\W4Y5P2F9X
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

2 XUMHUYECKHUX IEMEHTOB IEPBBIX TPEX 1 https://m.edso00.ru/V8K9C1C4R
MeproI0B
Knaccudukanus n HoMeHKIaTypa

3 uian P 1 https://m.eds00.ru/Q9Y 1Y7200
HEOPTraHWYECKUX BEIIECTB
Bubl xuuMuyeckoil CBA3U U TUIIbI

4 ! . 1 https://m.eds00.ru/R9T4R3J2H
KPUCTAJUIMYECKUX PEHIETOK
KonTtponsnast padora Nel mo teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHu 1 1 https://m.eds00.ru/R3U4P4C6M
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
Knaccudukarnus XuMruaIecKuXx peakiui 1mo

6 Pucan peardt 1 https://m.edsoo.ru/H6L106U8O
Pa3IMYHBIM IPU3HAKAM
IToHsATHE O CKOPOCTH XUMUUYECKOMN

7 peakuu. IIoHsATHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/Y8B8U8O4I
TeTEPOTEeHHBIX PEAKIIHIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.
®akTopbl, BIUSIIONINE HA CKOPOCTh

8 p . Hl p 1 https://m.edso0.ru/S5K8G2A3K
XUMUYECKOU PEaKIIUU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 https://m.edso0.ru/G9K901B1A




peakIuu

Teopus 3MEKTPOIUTUYECKON

10 mucconuanyy. CHIIbHBIE U ClIa0bIe https://m.edsoo.ru/BOO3F108F
3JICKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui https://m.edsoo.ru/HIN3L8Y7G
XUMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHUH B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/T3G0X4B9I
AIIEKTPOJIUTUICCKON TUCCOITUAIIUT
XuMHUYECKHEe CBOMCTBA COJICH B CBETE

13 MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM https://m.edso00.ru/S1P2W3Q2V
JIACCOLIMAIIAN

14 [Tonsatue o runponuse comneit https://m.edsoo.ru/X90Q4S7R5D

15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.edsoo.ru/B3H9Q0WON

16 Hpacririecxas pabora Ne . «Pemene https://m.edsoo.ru/Y2C9M4K4K
AKCIIEPUMECHTAIBHBIX 337144
KonTtponsHast padora Ne2 o reme

17 «DNEKTPOIIUTUYECKAS] TUCCOLIAALIHSL. https://m.edsoo.ru/A3E5Y 1K4F
XUMUYECKUE PEAKIIUU B PACTBOPAX»

18 Obmas XapaKTepI:ICTHKa TAIOTCHOB. https://m.edso00.ru/L9Q3U2Z0U
XYMHYECKHE CBOWMCTBA HA IIPUMEpPE XJI0pa
XmopoBogopoa. CoJisiHast KHCIIOTA,

19 XUMUYECKHE CBOWCTBA, MOJIYUYEHUE, https://m.edso0.ru/VVOY2L8Y0S
pUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme

20 «ITony4yeHue COITHON KUCIIOTHI, U3YYCHHE https://m.edso0o.ru/V405C7J3Y
e€ CBOMCTBY»

21 Brraucnenus o ypaBHEHUSIM XHMHYECKUAX httos://m.edsoo.rW/RBROJLL5A

peakIuii, eclii OJNH U3 PEareHTOB JaH B




22

n30BITKE

OO0mmas xapakrepucTuka 3neMeHToB VIA-
TPYIIIBI

https://m.edsoo.ru/USK5E8DOV

23

24

25

ATIOTpOnHBIE MOTU(DUKAIIMH CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupozae. XuMHUYECKUE CBOMCTBA CEPhI

CepoBonopoj, cTpoeHue, Pu3nyecKue u
XUMHUYECKUE CBOUCTBA

Oxkcuabl cepsl. CepHas KUCIIOTA,
duznyecKkrue 1 XuMHU4YeCcKre CBONCTBA,
pUMEHEHUE

https://m.edso0.ru/P8X9L2R2Y

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2C0D1Y5W

26

XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
POMBIIIICHHOTO CII0C00a MOTyYeHHS
CEPHOH KUCJIOThl. XUMUYECKOE
3arpsiI3HEHUE OKPYIKAOLEH Cpelbl
COEIMHEHUSIMU CEPBI

https://m.edsoo.ru/\V6V8J2S2H

27

Brrancinenne MaccoBOU JTI0JIH BEIXOJA
MPOAYKTa pPEaKn

https://m.edsoo.ru/TSH5M5C6Q

28

29

30

OO11as xapakTepucTHKa 31eMeHTOB VA-
rpynmnsl. A30T, pacIpoCTpaHEHHE B
npupoe, GU3NYECKue 1 XUMUYECKHE
CBOMCTBA

AMMHak, ero Gpu3n4ecKue 1 XMMUYECKHe
CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

[IpakTuueckas padora Ne 3 o reme
«ITonyueHnne aMMuaka, U3y4eHHe €ro
CBOMCTB»

https://m.edsoo.ru/J9X6K5E5P

https://m.edsoo.ru/A2J3E515U

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHas KucioTa, e€ Gpusndeckue u

https://m.edsoo.ru/A4S5F4U0M




32

XHMHYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX
yao0peHuii. XuMHU4YEeCKOe 3arpsi3HEHHE

Opr}I(aIOHICﬁ Cp€abl COCAMHEHUAMMU a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

®dochop. Okcun dhocdopa (V) u
docdopnas kucinora, pusndeckue u
XMMHYECKUE CBOWCTBA, MOJyUYCHUE

https://m.edsoo0.ru/Q5B0G1N3R

34

35

36

37

Hcnons3oBanue GpochaToB B KauecTBE
MUHEPAJIBHBIX Y100peHUi. 3arpsi3HeHue
PUPOHOH cpenbl hocharamu
VYriepoa, pacipocTpaHeHHe B IPUPOE,
(u3nyecKre 1 XUMUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux GU3HIecKue u
XMMHYECKHE CBOMCTBA. DKOJIOTUYECKHUE
npoOJIeMbl, CBS3aHHBIE C OKCHIOM
yriepoza (1V)

VYroapHasg KUcIoTa U €€ CoJn

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A4I

https://m.edsoo.ru/P6U7M4K9T

https://m.edsoo.ru/T501S0F1T

38

39

40

[TpakTuyeckas padora Ne 4 o Teme
"IlorydyeHune yrieKucsioro rasa.
KauecTBenHnas peakuus Ha kapooHaT-HOH"
[TepBoHayanbHBIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yIiIepoaa

erMHI/Iﬁ 1 €ro COCAMHCHUA

https://m.edsoo.ru/P6WIOW6A4C

https://m.edsoo.ru/G506H6X1E

https://m.edso0.ru/S2F3Z4G3N

41

[TpakTrueckast paborta Ne 5. Pemenue
IKCIIEPUMEHTAITLHBIX 33724 110 TeMe
«Bakgenime HeMeTaUIbI U UX

https://m.edsoo.ru/Y8B8R2E1J




COCOAUHECHUA»

Kontponsnast padora Ne3 o reme

42 «Baxnelme HeMeTauIbl U UX https://m.edsoo.ru/K1E4W5F5D
COCJTMHEHUS
OO01m1ast XapaKTEpPUCTHKA XUMHUECKUX
43 AJIEMEHTOB — METaJIOB. MeTanyeckas httos://m.eds00.ru/OSMBX3Z6L
CBSI3b M METAJUTNYECKAS KPUCTAJUTMYECKAS
pemérka. @u3nvecKre CBONCTBA METAIIOB
XUMHUYECKUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAlPsHKEHUN https://m.eds00.ru/M7GOF6W6K
METaJUIOB
OO61mue crocoObl MOTYyYEHUS! METAILIOB.
45 Cru1aBb. BIMHCICHIS 110 ypaBHeHHsM https://m.edso0.ru/FOS7TU4AG5C
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
PEareHTOB COICPIKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB https://m.edso0.ru/U4T6B8L6C
47 [IlenouHble METATIIBI https://m.edsoo.ru/ESNOF6H7A
48 Oxcupl ¥ TMAPOKCHUIBI HATPUS U Kallus https://m.edso0.ru/Q5F4A820U
49 menqufgeMeanHe METAILITEL — KaJILHA https://m.edso0.ru/R9G4H2L5S
U MarHui
50 Bakueimue coeqMHEHNS KaJIbLIUS https://m.edsoo.ru/B5B6S0F6R
51 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edso0.ru/Z8S2E1Y6W
52 HECTROCTE BOZEL H CMIOCO0H! 8 https://m.eds00.ru/U4F1V1PIK
yCTpaHEHUS
[IpakTuueckas padora Ne 6 o reme
53 "YK&cTkoCTh BOJIBI M METO/IBI €€ https://m.edso0.ru/T6E9QU2I3W
ycTpaHeHus"
54 AmoMUHUN https://m.eds00.ru/O2U1T4S00




AmMdoTepHbIe CBOMCTBA OKCHJIA U

55 https://m.edsoo.ru/T7Z619U3S
TUIPOKCUIA

56 Keneszo https://m.edsoo.ru/I2ROK4COE
Okxkc , OKC coim xese3a (11

57 MIBL, THAPOKCHILI 1 comi kenesa (1) https://m.edsoo.ru/U2B913V0Q
u xenesa (I11)

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI https://m.edsoo.ru/\WENOHS8L7X
[IpakTuueckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edso0.ru/JIMAT7L4X
«Baxueiinye MeTaJuIbl U X COSTUHEHUS
BI)I‘-II/ICJIeHI/ISI 10 ypaBHeHI/IﬂM XHUMHUYCCKUX
peaKuuid, eclii OJIMH U3 PEarcHTOB JaH B

60 U30BITKE MITU COJCPIKUT IPUMECH. https://m.eds00.ru/F2G001YO0K
Brraucnennsa MaccoBoil J0JIM BEIXOZA
NPOJIYKTa PEaKIiu

61 O00011IeHNE U CUCTEMATU3AMs 3HAHUN https://m.edsoo.ru/W9F8SE9L5N
K 0ota Ned

62 OHTPOHVBHM pabota 110 TeMe https://m.edsoo.ru/F1IEOK9H7N
«Baxueiiime MeTaIbl U UX COETUHEHU
BemectBa aTepua OBCEHEBHOM

63 HICCTBA 1 MATCPUAIIBT B TOBCEAHEBHON https://m.edsoo.ru/T4P9U7D4B
JKU3HU YeJ0BeKa
XuMuyeck 7

64 0¢ SATPASHEHHIE OKpYAIOHICH https://m.edso0.ru/COU70O0M3X
CpeIbI
P

65 OJT> XHUMIH B PEHICHHH SKOIOTHHCCKIX https://m.edso0.ru/K9X9A8TOM
npodiem
Pese i ypok. O0o0menue

66 PBHBIN YPOK HHerme https://m.eds00.ru/T5K5V6J3C
cucreMaTtni3anda 3HaHUN
PesepBHbIii . 06006

67 PBHBI YPOK ° iueHHe 1 https://m.edsoo.ru/Y2B8C4H2E
cucreMaTtni3annda 3HaHUN

68 PesepBublit ypok. O60011eHNE U https://m.edsoo.ru/B3P1R2T3V




cucTeMaTru3anusa 3HAHHHI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KVIACC

Kox
NpoBEePsSIEMOro
pe3yJabTara

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

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTO
JJIEMEHTa B COEJUHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peaklus,
KJacCU(pUKalMsi  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3ioOKEHUs,, PEaKUMU 3aMEeLIeHMs, peakuud oOMeHa, »5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas 40J BEIICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

1.6

ONpeeNsiTh BaJ€EHTHOCTh aTOMOB 3JEMEHTOB B  OHWHapHBIX
COCIMHEHUAX
KJaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEITIOBOMY (D PeKTy)

1.7

BBIUUCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyie

COCIIMHEHMUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHUE,  OKCIEPUMEHT  (peajbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeiiume npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICJI OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCH I,

KuCJ0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

COeIMHEHUH 1o Gopmynam

2.3

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

2.4

XapakTepu3oBaTh (ONUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas ONUCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3NPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O0OpYNOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATh U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C MOMOIIBIO

UH/INKAaTOpPOB (JIAKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckuit 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEILHBIC pcakuumn»

3.1

PaCKpbIBATH CMBICJI OCHOBHBIX XHUMHWYCCKUX HOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOWUTalb, paguyc aroma,

XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJICHTHAd CBA3b,




3.2

3.3

ANEKTPOOTPHUIIATEIbBHOCTh, HOHHAsl CBSI3b, HWOH, KAaTUOH, AaHWOH,
CTEINEHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢opmy I[lepmomumueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3IM4aTh MOHITHS «TJIaBHas

noarpynmna (Arpymma)» u «mnobounas mnoarpynma (brpymma)y,

«Manble» U «OO0JIBIINE) NEpUOaAbI

3.4

3.5

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCUTHh  0003HAu€HHUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.H.
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAITL BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IPoBEepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIIEKTPOJUTHYECKAsl AUCCOLUAIuS,
peaKkIMy MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBJIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHYECKas CBA3b  (KOBAJICHTHAs, MOHHAf,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUUYECKON peakiuu

1.2

1.3
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WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSATh 3TH MOHATHUS PU ONMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTHUYECKOM IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPaBHEHUs DPEaKLUU
MOHHOT0 0OMeHa

pacCKpeiBaTb CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOMN pEaKINU

IIo Ttemam: «Hemeramnsl M uX coeguHEHUSA» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepU30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOMCTBA MPOCTHIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONMCAHUE
IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKKAAOIMINX CYHICCTBOBAHUC

TCHETUYCCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pPa3JINYHBIX

YCIIOBHSX

2.4

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBEIM 00OpYyIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUAMH IO BBINOJIHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOMYYEHUIO M COOMpaHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh pEaKIHUM, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MyTEM XJIOPHUI-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyibdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYEHHBIX METAIJIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTaHUYCCKUX BCIICCTB

ITo Teme: «XuUMUS U OKpYIKaAIOLIAs Cpeay

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpaluu MBICITATEIIEHOM JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYEHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHMpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHbIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenver xumuu. Poiab XuMuu B >KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSTHUE

BCIIICCTB

ITonsTHE O METOAAX MO3HAHUSA B XMMHU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

pa3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BE€IICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCeHUC

XuMuueckas Q)opMyna. BaneHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTtHocuTeabHAS MOJICKYJISIpHAd Macca. MaccoBast 701 XUMHYECKOT0 3JIeMeHTa

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJM4ecTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemiectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE sABJICHHUSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Kiaccugpukanus

XUMHUYCCKUX peaKL[Hf/'I (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0H, ¢ MpaBUIIaMu
paboTel B JabopaTopun W mpuéMamMu OOpalieHus C  J1abopaTOPHBIM
o0opysoBaHHEM, H3yuYe€HHE U ONUcCaHue (QHU3MYECKHX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KHUIIEHHE W KOHACHCAIUs BOAbBI) U
XUMUYEeCKHX  (TOPEHHE  CBEYW, MPOKAIMBAHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HAOMIOJEeHHWE U OINHCaHUe
NPU3HAKOB MPOTEKAHHWA XUMHUYECKHUX peakuui (pa3joxkeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJIOPHIOM Oapusi, pas3IoKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM

conu meu(ll), n3ydenue crmocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpoBaHMEe, BHIIApUBAHHE, TUCTHIUIALUSA, XpomaTtorpadus), MpoBeIeHUE
OYHCTKH ITOBAapEHHOW COJIM, HAOJIIOICHHE U OTIMCAHNE PE3YIbTATOB IPOBEACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUS] MAacChl, CO3JAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBuTeNIn HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — sineMeHT U MpocToe
BemecTBo. HaxokaeHune Kuciaopoja B Hpupoje, (GU3MYeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kucinopoga. CrocoObl
MOJTyYeHHUsT KHUCIOpoJa B J1ab0paTopuyd W MPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — arioTpornHas MoaupuKaus KUCIopoa

TennoBoit 3P hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUSI, K30~
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yToJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocroe BemiectBo. HaxokaeHue Bomopoja B MPUPOJE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conn

2.4

MounsipHblii 00bEM Ta30B. Pacu€Tbl M0 XUMUYECKUM ypaBHEHUSM

2.5

2.6

®dusnyeckue CBOWCTBA BOAbl. Boga kak pacTBopuTenb. PacTBOpHI.
HacpileHHbIE 1 HEHACBHILIECHHBIE PAaCTBOPBI. PacTBOPUMOCTE BEIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUPOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABI B TMpupoJe. 3arps3HeHWe NpupoaHbIX BojA. OxpaHa M OuYMCTKa
IIPUPOJHBIX BOJ

Knaccudukanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeo0Opa3yromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. HoMmenknarypa oxcuaoB. Pusnyeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukainus xucnor. Homenkinatypa kucinor. dusmnueckue u
XUMHYECKHE CBoOMcTBa KUCIOT. Pgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. @usznyeckue M XUMHUYECKUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ
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3.1

3.2

XVUMUYECKUN  3KCIHEPUMEHT: KAadeCTBEHHOE OIpEACICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHEe, cOOMpaHMe, paclio3HaBaHHE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BOBHUKHOBEHUS U IIPEKpallleHs] ropeHus (1oxkapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHUJIOB U OIKMCAHME UX CBOICTB, MOJy4eHUE, coOupaHue,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOOpOAa (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHIEOMATEPUAIIOB),
HaOmrofieHne oO0pa3lloB  BEIECTB KOJMYECTBOM 1 MOjb, HCCIIEJOBAaHUE
OCOOEHHOCTEl pacTBOPEHMs BELIECTB C PAa3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIAEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJECUCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEICHUE pPacTBOPOB
KACIOT W IIEeJI0Yel C TOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAECHUE H3MEHEHUS
OKpPacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTPAIU3aLUH, I0Jy4YeHHE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHNE OJHOIO0 MeETaula JpYyTMM M3 pacTBOopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKM KIacCU(UKALUU XUMHUYECKMX dJeMeHToB. I[loHsaTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJIbI,
raJIoreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT am@oTepHbIe

OKCUIBI U TUAPOKCHUIBI

Ilepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepuoapr u rpynmnbl. PU3MYECKUH CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBEIX 20 XMMHYECKHX DJIECMCHTOB




3.4

3.5

ITepuognueckoii cucremel .M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO

3JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunueckoiil cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM TEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanyeckoi CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. .M. MenneneeB — y4€HbIN U

I'pa)KaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3JIeMEHTOB. IoHHAas CBSI3b

3.6

3.7

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHLHEIC peakuunu. HpOIIGCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH S3KCIIEPUMEHT: M3Y4YeHHE OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNUE ONBITOB, WIUIFOCTPUPYIOIINUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKuu pa3loKCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3axoH. Ileprnoanueckas cuctema XuMudeckux snemeHTos J[.1.
MenpneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaiuus, KaJIbLUI U HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOXKEHUEM dJeMEeHTOB B llepuoamnueckon

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHne BelecTBa: BHJAbl XMMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4ecKoil csizu. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeLIECTB (MEXAyHapoAHas U TpUBHalIbHAsl). XMMHUECKHE CBOMICTBA BEIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COCJUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Krnaccudukanusa XuMu4eckiuxX peakluid Mo pa3inyHbIM IpU3HaKaMm (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Io

H3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YyYacTHIO KaTajau3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilonsarue o CKOpPOCTH XHMHYSCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHUUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH p€akKiiukh W II0JIOKCHUC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum"I C HCIHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIIMKM BEUIECTB C Pa3IMUYHBIMU BHJIAMU
xuMuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIMTEHIL.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEACTABICHUN OO0 OSIEKTPOIUTHYECKON

AUcCcouranuu. KauectBeHHEIC PCaKni Ha NOHBI. Ilonstue o THuapOJIN3C cojieit

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEeMeTauloB (rpadura u
ayiMasa), CJIOKHBIX BEIIECTB (XJOpuAa HATpHUs); UCCIEIOBAHHUE 3aBUCHMOCTU
CKOPOCTHM XHUMHYECKOM peaknuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALUM  KUCJIOT, Iejaoded M conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MpOTeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCICHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKUuil (FrOpeHue, peakiu pas3jioKeHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peakluit

Ha UOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamie! ¥ UX COeAUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapaKkTepHble CTeneHu okuciaeHusd. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa
(B3aMMOZAEHCTBUE C METaJUIaMU, HEMETaJlJIaMH, IIerao4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BaxkHelme XJopuabl U UX

HaXOXXIACHUEC B IIpUPOAC

O6mas xapakrepuctuka djemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GU3NYECKrue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIUPHUKAINN
KHCIOpOAa U cepbl. XUMHUYECKHe CBoOicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHE U XMMHUYECKHUE CBOMCTBA
(oOmue Kak MpelncTaBUTENs Kiacca KUCIOT U crenuduyeckue). XuMHUECKUE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONYyYeHUs! CEepHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cyne(ar-uon. Haxoxmenue cepel U €€ COCIMHECHUN B MPUPOJE. XUMUUYCCKOE
3arps3HEHUE OKPYKAIOUICH CPE/bl COCAMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIECHHUS

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
busnveckre U XUMUIECKre cBoiicTBa. KpyroBopot a3ora B nmpupojae. AMMHAK,
ero ¢u3nMvecKkue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMS, HX (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KavecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢bu3mveckue M XHUMHYECKHE CBOWCTBa (OOlIMEe Kak MpEICTaBUTENS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKpYKarollen
Cpebl COETMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsie Mogudukanuu Gocdopa, puznyeckre U XUMHUYECKHE
ceorictBa. Oxcupa docdhopa(V) u docdopHas kuciora, Qusndeckue u
XMMUYECKHE CBOMCTBa, mosydeHue. Mcnomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapakrtepuctuka 3yeMeHToB IVA-rpynmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(pUKaIMK, paclpocTpaHeHHEe B MpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. AncopOius. KpyroBopot yrinepona B mpuponae. OKcuabl yrieposa,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha JKHUBBIE OPTraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. DKOJIOTHYECKUE Hp06JICMI>I, CBsA3aHHBIC C OKCHAOM




yrnepona(lV); rumore3a rin006agbHOrO MOTEIUICHUS KJIMMaTa;, MapHUKOBBIN
3pdexT. YrompHas Kuciora M €€ colM, UX (QU3MYECKHe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHaT-
noHbl. Vcnonp3oBaHue kKapOOHAaTOB B ObITY, MEAMLMHE, IIPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

2.6

2.7

[lepBoHayabHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHHSIX
yrineposa (MeTaH, 3TaH, JTWIEH, AleTHJICH, 3TaHOJ, TJHUIEPHUH, YKCyCHas
kuciora). Mx cocraB u xumuueckoe crpoenue. Ilonstue o Ouosormyecku
BO)XHBIX BELIECTBAaX: >Hpax, OelKkaxX, yrieBoJax — M HX pPOJU B KU3HU
4yenoBeka. MarepuaabHOe €IMHCTBO OpPraHWYECKHMX UM HEOPraHMYEeCKHX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYCCKHE CBOWCTBA, TNOJYYCHHE U
npumenenue. CoenuHeHuss KpemMHusi B npupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jeie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HCBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE OOpa3I0B HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IPOBEICHHE KAau€CTBEHHBIX PEaKklUHUid Ha XJIOpHUA-
HOHBI " Ha6J'IIOI[€HI/Ie IMPU3HAKOB HX MPOTCKAHHA, OIIbIThI, OTpaAXAIOMUC
¢u3nyeckue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BAaHWE BHUCOMATEpUATIOB); HAOJIOJEHHWE Tpoliecca
o0yriIMBaHUS caxapa MoJ JACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KaueCcTBEHHOW peakuuu Ha cynbQaT-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, Gocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3amu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTyUYeHUe, coOOMpaHue, paclo3HaBaHUe U
HU3Y4YCHUC CBOMWCTB aMMHraKka; IHpPOBCACHUC Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha HOH
aMMOHMSI U (ocdar-uOH UM U3yueHHE TPU3HAKOB UX MPOTEKaHMS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbIO0 (BO3MOXKHO
HUCIIOJIB30BaHUC BI/IILCOMaTepI/IaJIOB); HN3YUCHUC MOI[CJIGI\;I KpUCTATNINYCCKUX
pemiérok anmasa, rpaduta, ¢yiiepeHa; O3HAKOMJIEHHE C  IPOLIECCOM

azicopOLIMK PAcTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJEKUCIOro ra3a; IMpOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKLUMEH CHIMKATHOM NPOMBIIUIEHHOCTH; PELICHHE SKCHEPUMEHTAIbHbBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHU

MeTtamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepmoamyeckoid cucreme XuMHueckux osnemeHtoB J[.U.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTainyeckas CBsI3b U
METAUINYECKass KpUCTAIMYECKas peme€TKa. DJICKTPOXUMHUUYECKUM  psif

HaIlpsHKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. O0Imue crocoObl MOIyYeHUs
MetaiioB. [loHsITHE 0 KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIIIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXO0XJIECHHE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHbIX METAUIOB U HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuonnueckont cucreme xuMuueckux 3neMeHToB .M. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYeCKHe U XUMHUYECKHE CBOMCTBA
MarHusi M Kanblus. BaxHeimmne coenvHeHUs Kalblus (OKCUMA, THUIAPOKCHUI,

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMuHMIL: TIoNoxkeHue B llepuonmyeckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoiaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumudeckux snementon J1.1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pusnyeckue u
XUMUYECKUE cBOMcTBa kene3a. Okcunbl, Tuapokcuasl u conu xenesa(ll) u

xene3a(lll), ux cocras, cBOCTBA 1 TTOJTyUCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB,

X (U3NUYECKUMHU CBOMCTBAMH; M3y4EHHE DE3YJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB KECTKOW BOJBL;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO —HUCHOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBECHHBIX PEAKIIUI HA HOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIB30BAaHME  BHUJCOMAaTEPHAJIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHeline MeTauisl 1

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

Hosble maTepuanbl u TexHonoruu. BemectBa U maTepuanbl B MMOBCEAHEBHOM
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momoms Mpu XUMHYECKHX OXKOTax M

OTPABJICHHUAX

OCHOBBI ~ JKOJOTMYECKOW  TPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpeasl [1JIK. Ponp XuMuun B pelieHHH 3KOJIOTMUECKUX MpoOIeM.
[TpupoaHble HCTOYHMKH YTJIEBOJAOPONOB (Yrojb, MPUPOIHBIA ra3, He(Th),

MPOAYKTHI UX MEePepabOTKH, KX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTepruajioB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaIbl)



IPOBEPSIEMBIE HA OI'D ITO XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HABa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyJIbTyphl M IpPaKTHYECKON
JEeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX W
TCOPCTUUCCKHUX MECTOAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJb30BaTh MOACIHN JJIA

O0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayleit mpodeccuoHanbHON AeSITeTbHOCTH
U CceNaTh OCO3HAHHBIM BBIOOP XMMHU Kak MPOQUIBHOIO MpeaMeTra

MIpH MEPEX0/i€ Ha YPOBEHb CPEAHETO 0011ero 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPHUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKHE TOHATUSI: XUMHUYSCKUUN OJICMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECH, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peaKius, peaKIuu COCOUHEHUsS, PEAKIMH Pa3NIOKEHHS, PEaKIuu
3aMeIeHUs, peaklMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAcCcOBasi OIS XHUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAsE KOHIEHTPaIUs

BCHICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ cliou aToMa, aTOMHas




opbutanb, paadyc aroMa, BAICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBSI3b, AEKTPOOTPULATEIbHOCTD, MOJIIPHAs U HEMOJSAPHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, MOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIIEHUE U  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble HW HEOOpaTHMBIC pEaKIu,
CKOpPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3adKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUHU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
BrnaneHune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA I MAaTEPHAIIBI
(B TOM w4HcIe MHUHEpaJbHbIE YAOOpPEHMs, MeETalbl U CIUIABHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEILCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TIPOIIECCOB HAa OPTaHWU3M YeNIOBEKa M OKPYKAIOIILYIO
IPUPOJHYIO CPENLy

YMEHHE HMHTErpUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa padoThl C Pa3IMYHbBIMU MCTOYHHKAMHM HH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJISIpHAs JIMTEparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 B€HIECTBAX, HX
MMPEBPALICHUAX n MMPAKTUYCCKOM MNPUMCHCHUU n YMCHUC

HUCIIOJb30BaTh €€ MJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBAaMH ITOHATHHHOI'O arrmapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJeHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUNM  XMMMYECKUX  pEakLMi; OCHOBAMU  XHMHYECKOU
Homenkatypsl (IUPAC u TpuBHanbHO)

VYMmenne OOBICHATL CBS3b MOJIOKEHHS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX NMEPHOIOB, KU U KaTbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX HEpUOAAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMUYECKHUE PEaKIINU
8 YMeH#ne onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHHIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajauid, Mar"uii,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimioB |-l1A rpynn, amromunus, menu (l1), nunka, xeneza (Il u
' I11), okcuasl yriepoaa (I u 1V), kpemuaus (1V), azora u pochopa (111
u V), cepol (IV u VI), cepuucras, cepnas, azorucras, a3oTHasd,
dbocdopHas, yrojibHas, KpeMHHEBasI KHCJIOTA U UX COJIH )
9.3 IIPOrHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BEUIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTDH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
03 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUYEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (IPOBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00bEeM Ia30B
114 M0 YpaBHEHUSM XHMHUYECKHUX pPEaKIUil U HaXOAUTh KOIUYECTBO
' BeIeCTBa, 00BEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIIHH
12 Branenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TO3HaHUA  (HaOIIOlIeHUE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
12 Oe3omacHOil pabOTBl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3YEMbIMU
B TMOBCEHEBHOM XKM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSI U OKPYKAIOIIEW MNPUPOAHON Cpeapl; MOHUMAHHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI Ha >KHUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3Yy4YCHHE U OMuUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 0O3HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILME IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3jeeH s cMecel

13.3

[IOJIyYeHHUE KHUCIOpOAA M HU3Y4YEHHME €ro CBOICTB; IOJIy4€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4
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13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHn

pPacTBOPEHHOIO BeUIeCTBa

IPUMEHEHUE WHNKATOPOB (;1akmyca, METHJIOpaHkKa u
denondranenna) i OnpeneNeHUs] XapakTepa cpenbl B pacTBOpax

KHCJIOT U menoqeﬁ

WCCIICZIOBAHUE U  ONHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBAaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOIO MeTajyla JpyrdM W3  pacTBOpa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIEePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COETUHEHMI; «ONEKTPOIIUTHYECKAS
aucconuanusny; «BaxHellnne HeMeTaUIbl W HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSIUHECHUS

XUMHUYECKHE  JKCIEPUMEHTBHI,  WUIIOCTPUPYIONIHME  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI: XJIOPUA-, OpOMUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenesza (3+), menu (2+), nuHKA

14

VYmMmenue:
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NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITMPUYCCKUE

3aKOHOMCPHOCTHU

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEILIECTB




INHEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
11 Uucrele BemecTBa U cMecr. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 31eMeHTOB. [IpocThie U ciloKHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHocUTeIbHAsh AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 107151 XUMHYECKOTO 3JIEMEHTa
B COECJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Mousipuas macca. Mousipabiii 00bEM  Ta30B.
' B3anMocBs3b KOJIMYECTBa, MACCHI M YKCIIa CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 PusznyecKkue U XUMHUYECKUE SBIICHUSA. XMMHMUYECKas peaklus U €€ NPU3HAKH.
' 3aKOH COXpaHEHMsI MACChl BEIECTB. XMMHYECKUE YPaBHEHHUS
5 [Tepuognueckuit 3akoH u Ilepumommdeckas cucremMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas! u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTa
Crtpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHHe
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX JIIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM »diIeMEeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CtpoeHue BemiecTBa
Xumuueckass cBa3b. KoBaneHTHass (MoispHass W HEMOJSPHAsi)  CBS3b.
3.1 DJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

Merannnueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PeIIETOK (aTOMHAasl, HOHHAsA, MeETauInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEmIETKH W BHIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiime mpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHECHUS. MeTtamisl 1 uX COCIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIC) u
HecoeoOpa3yroime, OCHOBaHHMW (IIEIOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KUCIOpOJCOAEpKaMe ¢  OECKUCIIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre W XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HaTpu:A, Kajiud, Marivusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. 3JICKTpOXHMI/III€CKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (1V, VI),
asorta(ll, 1V, V), docoopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enne oOKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIPOKCHIOB (Ha mpuUMepe
THIPOKCUIOB QIIOMUHUS, OKele3a, IMHKa). llodydeHne OCHOBaHWH W
aM(pOTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroiapHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ue xuMHUYeckre cBoicTBa cpeHux coeil. [lomyuenue comneit

HonyquHe, C06HpaHI/Ie, pacno3HaBaHue BOJAOpOAA, KHUCIOpOJdd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B J1abopaTopuun
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[Tomyuenue amMMmuaka, CEpHON W a30THOM KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OTYYCHUS METAJUIOB




4.12

I'enernueckas cBs3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COC,III/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanms XuMu4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, MO TemioBoMy 3(ddekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoiil 3 heKT XUMHUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUs. DK30-

U SHJIOTEPMUYECKHE peakuu. TepMOXUMHUECKUE YPAaBHEHMSI
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTAHOBUTEIH.
[Ipoueccel  OkucineHUSs W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OayaHC
OKHMCIIUTEIbHOBOCCTAHOBUTEIBHOM peakuuu

Teopust aMeKTPOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIeKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCoUuau
Peakiun moHHOro oO6MeHa. YCIOBHS NMPOTEKAaHUS PEeaKUUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIINN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jabopaTopuu H OBITY.

HepBaﬂ MmoMompb MMpru XUMHYCCKUX OKOrax U OTPABJIICHHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeabl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHTpauus BemiectB (ITJK). Ponp xumum B
pPEeLICHUH HKOJOIMYeCKHMX TNpolsieM. VYcCuileHue MapHUKOBOro 3¢dexra,

pa3pyiieHHne 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
ObITYy, MeIWIIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOpaJIOMUHMHA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coeAnHeHui. [oHsTHe 0 KOppOo3un METalJIOB, OCHOBHBIE

CITIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupogHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, He(PTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUIICH, STaHOJ, TNIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, O€IKaX, YrieBoJax — U UX

PO B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysiaM XUMHYECKHX COSAUHEHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM
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