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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COICpIKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YUYaAIOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATh U OLEHUBATH SIBICHUSA
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3bp KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKui (COCTMHEHUS, PA3I0KEHUs, 3aMEIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O0O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HAOII0JIeHNE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekertosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONMPEIECTICHUE COAECPKaHUs KHUCIOPOAa B BO3AYyXE, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBaHNE O0pa3l0oB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



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

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJIOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTATUIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanuys XuMA4eCKUX peakifii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIrO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHN. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMApOIIU3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIENOBAHUE BJICKTPOIPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amu). XJI0OpOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (pU3M4YecKrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI Cepbl KaK MPEACTABUTEIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHON KUCIOTHI, KAYECTBEHHAs pEaKlMsl Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, pPACIPOCTpaHEHUE B TNPUPOJE, (PUIUUECKHE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TMOTEINICHWS] KIWMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKTHl WX TMepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIIIECHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmme mpeacTaBieHus o0
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIMKE (PU3NUECKHE W XUMHUYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Ioj] JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3zora, ¢Gochopa MU HUX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICICTBHE KOHIEHTPUPOBAHHON a30THOU KUCIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJydeHHE, COOMpaHue, paclo3HaBaHUE U H3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaibl U UX COeTUHEHUSD.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MeHnneneeBa u cTpoeHus: aToMOB. CTpOEHHE METAIUIOB. MeTammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTajlb, YYTyH, AIOPAJTIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B Ipupoae. Pu3nuecKkue 1 XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupone. PU3ndecKue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M con xkene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI. MarHus, KIbLHS, alFlOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momols npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, SJEKTPUUYECKUNU 3apsij, MPOBOIHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaEMbI€, TOILIIMBO, BOIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH WU COCTABJSIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON IE€ATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yUeOHBIC AEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHIO 0053aTE€IBHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMUuHyr0 ¢opmy Ilepuomnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YYEHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXKe TMpaBuUiiaM OOpalIeHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMEHUIM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU 3P (HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX 2JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIas OIMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TMOJMYYCHHUIO H COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJCTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne HaumenoBanue pa3jaesioB
n/m H TeM NPOrpamMmbl Kouun4yecTBo yacos

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

XumMusa — BaxkHas 00J1aCThb
€CTECTBO3HAHUS U

1.1 N 5
MPaKTHYECKOM

ACATCIIBHOCTH 4YCJIOBCKA

BemecTBa 1 XuMu4deckue
1.2 15 1
peakuuu

Hroro no paszneny 20

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon.

2.1 6
ITonsarme 00 okcumax
99 Bonopon. Ilonarue o 3
' KHCJIOTaX M COJIAX
53 Bopna. PactBopsl. [lonsitue 5 1

00 OCHOBaHMSIX

24 OCHOBHBIC KIIACCHI 11 1

HCOPTaHNYCCKUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

COE€IUHEHUN

Wroro no pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepnonnueckuil 3aK0H U
IIepuonnueckas cucrema

3.1  XUMHYECKHX DJIEMEHTOB /. 7
N. MenpneneeBa. Ctpoenue
aToMa

XUMHUUYECKAA CBI3b.

OKHCIUTENTBHO-
3.2 8 2
BOCCTaHOBHTEIILHBIC
peakuuu
Uroro no pazneny 15
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

5 5



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

9 KJIACC

Ne
n/n

HaumenoBanme pa3jaesioB
H TeM NPOrpamMMbl KoaudecTBO yacoB
KonrTpoabubie IIpakTuuyeckue
Bcero

padoThI padoThI

Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKkul

[ToBTOpenue u yrirydienue

1.1 3HaHMI OCHOBHBIX Pa3/IEIOB 5 1
Kypca 8 kiacca

12 OcHOBHBIE 3aKOHOMEPHOCTHU 4
XUMHYECKHUX PEAKIIHIA
DNEeKTPOIUTHYECKAS

1.3  guccormanusa. XUMHAYECKHE 8 1
peaxiuu B pacTBOpax

Hroro no pazgeny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS

2.1

2.2

OO6mrast XxapakTepucTruKa
XUMHUYECKHX 3JIEMEHTOB 4
VIIA-rpynnsl. ["anorenst

OO6m1ast XxapakTeprucTruKa
XUMHUYCCKUX DJICMCHTOB
VIA-rpynmel. Cepa u eé
COCIMHCHHS

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



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

OOm1ast xapaKTepUCTHKA
XUMHAYECKHX 3JICMCHTOB

2.3 7
VA-rpynmsl. A30T, pocdop

1 NX COCAUHCHUS

OOm1ast xapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB

2.4 8 1

IVA-rpynnel. Yriepoa u
KPEMHHU ¥ UX COCITUHCHUS

Hroro o pasneny 25

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

3.1  OO0mwme cBoiicTBa METAIIIOB 4
Baxxneiinme MeTayuibl U X
3.2 16 1
COEIMHEHUS
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrBa u MaTcpHuaJibl B

4.1 3
’KM3HHU YeIIOBEKa
Hroro no paznemy 3
PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

4


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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne

n/n

Tema ypoka

KonTposabubie

Bcero
padoThbI

padoTbI

[Ipeamer xumun. Pons xumun B
’KH3HH YeI0BeKa. Tena 1 BemecTBa
ITousTre o MeTOAax MO3HAHUSA B
XUMHHU

[TpakTrueckas padota Ne 1 «IIpaBuna
paboThl B 1a00paTOpUN U IPUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEMY

YucTtele BenrecTBa U cMecr. CriocoOnl
pa3aeneHus cMecen

[TpakTnyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe
OUYMCTKU MTOBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XuMH4ecKre dIIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX 5JICMCHTOB

[IpocTeie U COXKHBIE BENIECTBA

KoauuecTBO 4acoB

IIpakTn4yeckue

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubnnoreka IIOK
https://m.edsoo.ru/ff0d227e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d23dc

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK



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

9

10

11

12

13

14

15

16

17

18

19

20

ATOMHO-MOJIEKYJISIPHOE YUYECHUE

3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuuaeckas opmyna. BaaeHTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB

OrHOCUTEbHAA aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca

MaccoBas 1019 XUMHYECKOTO
JJIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Modb.
MounsipHas macca

dusuyeckue U XUMUYECKUC SIBJICHUS.
XuMUUecKas peakuus

IIpu3Haky U ycaoBuUs NPOTEKaHUS
XUMUYECKHUX PEaKLni

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XUMHUECKUE YpaBHEHUS

Beraucienust Komm4ecTBa, Macchl
BEIIECTBA 110 YPABHEHUSIM
XUMHUYECKHX PeaKIuii
Knaccudukanusa XuMHuecKUx
peakiuii (CoeTuHEHMs, Pa3I0KEHNUS,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHue u

cUCTeMaTHu3anus 3HaHUU

KontponbHast pabora Nel o teme

https://m.edsoo.ru/ff0d2a6¢c

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d350c

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5230

bubnnoreka IIOK
https://m.edsoo.ru/ff0d37fa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6nuoreka [IOK


https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

21

22

23

24

25

26

27

28

29

30

«BermiecTBa U XUMUYECKUE PEAKLIUN

Bo3nyx — cMmech razon. CoctaB
BO3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H

dusnyeckue U1 XUMUYECKHAE CBOMCTBA
KHCIJIOPO/Jia (peaKI[uu OKUCIICHHUS,
ropenue). [Torstue 06 okcumax

CniocoObl MOTy4eHUs KUCIOpOo/ia B
71a060paToOpUU U MPOMBILIUIEHHOCTH.
[TpumeHneHue kucaopoaa

TernoBoit 3¢ ekt XuMuIecKoi
peakuuu, MoHsATUE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30-
U SHJIOTEPMUYECKUX PEAKIIMIX
Tonnuso (He(Th, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
PEIOTBPALLICHUS

[TpakTuyeckas padora Ne 3 o Teme
«Ilonyyenue u cobupanue
KHCJIOpPO/1a, U3yYEHHUE €T0 CBOMCTBY
Bonopon — anemeHT u nmpocroe
BeniecTBo. HaxoxneHnue B npupoe
®u3nyecKue U1 XUMHYECKHE CBOMCTBA
Bojiopoza. [Ipumenenue Bogopoa

[TousaTue o KUCIOTaX U COIIAX

Cnioco0sI TToTydeHust BOAOPO/Ia B
naboparopun

https://m.edsoo.ru/ff0d4290

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnnoreka IIOK
https://m.edsoo.ru/ff0d497a

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4790

bubmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4ae?

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

41

[IpakTuueckas padora Ne 4 o teme
«[Tomy4enue u cobupanue Bogopoa,
U3y4YCHUE €r0 CBOMCTBY

MomnsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Berancnenust 00bEMa, KOJIM4ecTBa
BEIL[ECTBA ra3a 110 €ro N3BECTHOMY
KOJIMUECTBY BEILLECTBA WK 00BEMY

Brraucienuss 006EMOB ra30B 10
YPaBHEHUIO PEaKIIMU Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIIIEHUH ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

Cocras ocHoBauuii. [lousrue 00
WHIUKATOPax

Bopa kak pactBopUTEns.
HacelleHHbIe 1 HEHACBIIICHHBIE
pacTBOpbl. MaccoBas 70J1s1 BelecTBa
B pacTBOpE

[TpakTiueckas pabota Ne 5 o reme
«IIpurorosnenue pacTBOpPOB ¢
OnpeAcNEHHON MacCOBOM J10IEN
PacTBOPEHHOIO BEILIECTBA»

KonTponbnas pabota Ne2 o teme
«Kucnopoa. Bonopoxn. Boga»

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

HonyquHe 1 XMMHYECKHE CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnnoreka IIOK
https://m.edsoo.ru/ff0d5708

bubnnoreka IIOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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45
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47

48

49

50

51

52

KHCJIOTHBIX, OCHOBHBIX U
aM(OTEpHBIX OKCHIOB

OcHoBaHusI: cOCTaB, Kiaccudukams,
HOMEHKJIaTypa

[TonydyeHnune u XuMHYECKHE CBOMCTBA
OCHOBaHHI

Kucnorsl: cocras, knaccuduxanus,
HOMEHKJIaTypa

[Tomydyenue 1 XMuMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI MOMYYEHUS, XUMHUYECKHE
CBOMCTBa

[IpakTuyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX
COCIUHEHUN»

I'enetnueckas cBsA3b MEKIY KilacCaMH
HEOPraHWYECKUX COCIUHEHUI
O00011eHNEe U CUCTEMATU3 AL
3HAHUM

KonTtponbHas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeIuHEHU"

[IepBble MOMBITKU KJIACCU(PUKALIUU
XUMHUYECKHX 3JIeMeHTOB. [loHsaTHE O
TPYIax CXOJHBIX 3JIEMEHTOB

[Tepuoanueckuii 3aK0H U

https://m.edsoo.ru/ff0d664e

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bu6mmoteka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoteka [IOK
https://m.edsoo.ru/00ad9a50

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ch2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [IOK


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Meunpeneena

[Iepuonsl, rpynmel, NOATPYIIIILI

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aToOMOB 3J1eMeHTOB [lepuonnueckoin
cucremsl [. 1. Menpaeneesa

XapakTeprUCTUKAa XMMUYECKOTO
3JIEMEHTA I10 €0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAyKH U ITPaKTUKN. [l
N. MenpeneeB — yd4€HBIN, IIEAArOT U
rpaxAaHuH

PesepBHbIit ypok. O6006111€HNE U
cucTeMaTH3anus 3HaHui /
Bcepoccuiickas npoBepoyHast paboTta
Kontponbnas pabota Ne4 o reme
«Ctpoenune atoma. XuMHYECKast
cBsi3b» / Beepoccuiickas
npoBepouHas paboTa
DNEeKTPOOTPULIATEILHOCTh AaTOMOB
XUMHYECKHX 3JIEMEHTOB

HMonnas xumuueckas CBSI3b

https://m.edsoo.ru/00ada52c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bu6nuoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoteka [IOK
https://m.edsoo.ru/00adb33c

but6mmoreka [IOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6nuoreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
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68

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoBanenTHas noJIsIpHasd XUMUYICCKast
CBA3b

KoBasentnas nenossipHas
XUMUYECKas CBS3b

CrerneHp OKHUCICHUI

OKHUCITUTEIIEHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKuCINTEIN U BOCCTAaHOBUTEIN

PesepBusiit ypok. O60011eHNE U
cHUCTEMATH3alMsl 3HAHUI 110 TEME
«CTtpoeHne aToMa. XUMHUYECKast
CBSI3bY»

PesepBHsiit ypok. O600111eHNE U
CUCTEeMaTH3aIHs 3HAHUH

68

https://m.edsoo.ru/00adac34

bu6nuoreka [IOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [IOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edsoo0.ru/00adb076

bubmuorexa [JOK
https://m.edsoo0.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

bubmmoteka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

[Tepnonnueckuii 3aKoH.
[Tepuonnueckas cucrema

XUMHUYECKUX 3jieMeHToB J[. 1. 1
MeneneeBa

3aKOHOMEPHOCTH B

W3MEHEHUHU CBOWCTB 1

XUMHUYECKHX 3JIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u

HOMEHKJIAaTypa 1
HEOPraHMYECKUX BEIIECTB

Bunsl xumMnueckoii cBA3U U
THUMBI KPUCTATUTUYECKUX 1
peeEToK

KonTponbnas pabota Nel no

teMe «lloBTOpeHune n

yrayosieHne 3HaHU! 1 1
OCHOBHBIX pa3/JeNoB Kypca 8

KJaccay

Jlara
U3ydeHmusl

DJIeKTPOHHBbIE

undgposbie

oOpa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6nuoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6



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

10

11

12

13

Knaccudukanus XuMruaecKux
pEaKIHii IO PA3ITNIHBIM
NpU3HaKaM

[Tonsatue o ckopoctu
XUMHUYECKOW PEaKUU.
[IoHsATHE O TOMOTEHHBIX U
TFeTEPOre€HHBIX PEAKLMIX

ITorsATHE O XUMHUUECKOM
paBHOBecuu. DaKkTOpHI,
BIIMSIIOLIIME HA CKOPOCTh
XUMHUYECKOW PEaKUU U
MTOJIOKEHHE XMMHYECKOT0
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHU

Teopus 2MEKTPOIUTUYECKON
nucconuanyi. CUIbHBIE U
ci1a0ble ANEKTPOJIUTHI

HonHbIe ypaBHEHU peakuil

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBaHHUMU B CBETE
npeJICTaBIeHUH 00
BIIEKTPOJIUTHYECKON
JTMCCOIAITAH

XUMHYECKHE CBOMCTBA COJIeH
B CBETE MpeACTaBIeHUN 00
AJIEKTPOJIUTHYECKON

M CCOIAITAHN

bu6nuoreka [IOK
https://m.edsoo.ru/00adbchQ

bu6nuoreka [IOK
https://m.edsoo.ru/00adbe9a

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

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bu6nuoreka [IOK
https://m.edsoo.ru/00adcd68

bu6nuoreka [IOK
https://m.edsoo.ru/00add448

bu6nuoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nuoreka [IOK
https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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20
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[TonsiTue o ruponuse conen

0O00011eHuEe 1
CHCTEMAaTU3alNs 3HAHUH

[IpaxTuueckas padora Ne 1.
«Pemenune
IKCIIEPUMEHTAIILHBIX 33141

KonTponbnas pabota Ne2 mo
TeMe «DIEeKTPOIUTHYECKAS
aucconranus. XuMU4ECKue
peaKIu B pacTBOPax»

OO0m1as XxapakTepuCcTUKa
rajoreHoB. XMMHUYECKHE
CBOICTBa Ha MMPUMEPE XJIOpa

XnopoBogopoa. ConsiHas
KHCJIOTa, XUMHYECKUE
CBOMCTBA, MOJIYYEHHUE,
NIpUMEHEHNE

[TpakTuyeckas padora Ne 2 o
teme «[lomyueHue conssHOu
KHUCJIOTBI, U3yYEHHE €€
CBOWCTB»

Berarcienus o ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, eClIn
OJIMH U3 PEareHTOB JIaH B
HU30BITKE

OO61mas xapakTepuCcTHKa
anemMeHToB VIA-rpynms

bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4

bu6nuoreka [IOK
https://m.edsoo.ru/00addd12

bu6nuoreka [IOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addecO

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bu6nuoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoteka [IOK
https://m.edsoo.ru/00ade348

but6mmoreka [IOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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ANOTpOIHBIE MOAU(PHUKALINN
cepbl. Haxoxxnenue cepsl u e€
COEIMHEHUI B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBa

Oxkcunpl cepsl. CepHast

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

pUMEHEHHE

XVMMHUYECKUE PEAKIINH,
JIeKalIue B OCHOBE
IPOMBIIIICHHOTO CII0c00a
MIOJIy4EHUS CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU CEPBI
Brruncnenue maccoBoit 101u
BBIXO/1a MPOJYKTa peakuu
OO1m1as xapakTepuCcTHKa
aneMeHToB VA-rpynimsl. A30T,
pacrnpocTpaHeHHEe B IPUPOJIE,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

AMMHuak, ero pu3nuecKue u
XUMHYECKHE CBOMCTBA,
MOJTYYCHHUE ¥ IPUMECHECHHE

[IpaxTuueckas padora Ne 3 o

bu6nuoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nuoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

bubnnoreka IIOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adec8a

bu6nuoreka [IOK
https://m.edsoo.ru/00adeeab

bu6nuoreka [IOK
https://m.edsoo.ru/00adf004

bu6nuoreka [IOK


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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teMe «llomydenue ammuaka,
U3YYEHHUE €r0 CBOWCTB)»

A3oTHas KHCIO0Ta, €€
¢du3nuecKkrne 1 XUMHYECKHE
CBOMCTBA

Hcnonb3oBaHue HUTPATOB U
COJIE aMMOHUS B KQYECTBE
MUHEPAIBHBIX YIOOPEHUI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroILEe cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxeun hochopa (V)

u GochopHas KHCIOTa,
(1)I/I3I/I‘~I€CKI/IG U XUMHNYCCKHUEC
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue Gocdatos B
Ka4eCcTBE MUHEPAbHBIX
ynoOpeHuil. 3arpsi3HeHne

MIPUPOIHOM cpenbl pochaTamu

VYriepon, pacipoCTpaHEHUE B

npupoe, Gu3nYecKue u
XUMHYSCKHE CBOMCTBA
Oxkcupsl yriaepoaa, ux
buznyecKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOTHUECKHE
po0OJIeMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

VYroanHasg KUCiIoTa U €€ COoJIn

https://m.edsoo.ru/00adf180

bu6nmoreka [IOK
https://m.edso0.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

bu6nuoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nuoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe

bu6nuoreka [IOK
https://m.edso0.ru/00ae006¢



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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[IpaxTuueckas padora Ne 4 o
teme "Tlonydyenue
YIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

[TepBoHauanbHBIE MOHATUS 00
OPraHUYEeCKHUX BEUIECTBAX KaK
0 COCIMHEHHUSIX YIJIepoaa

Kpemuuii u ero coeiuHeHust

[IpakTrueckas padora Ne 5.
Pewenne
9KCIIEPUMEHTAIBHBIX 33/1a4 110
teme «Baxneiimme
HEMETaJUTbl U UX COCHMHEHHS»

KonTponbHnas padora Ne3 o
TeMe «Baknelimue
HEMETAIbI U UX COEIUHEHUS

OO61as xapakTepuCTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTaummueckas
CBSI3b M METAJNINYECKAs
KpUCTaJUTMYECKasi pelérka.
dusnueckre CBOMCTBA
METAJIOB

XUMHYeCKHE CBOMCTBA
METAJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METalJIOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6nuoreka [IOK
https://m.edsoo.ru/00ae054e

bubnnoreka IIOK
https://m.edsoo0.ru/00ae080a

bubnnoreka IIOK
https://m.edsoo.ru/00ae0bf2

bu6mmoteka [IOK
https://m.edsoo0.ru/00ae0el8

bu6mmoteka [IOK
https://m.edsoo0.ru/00ael03e

but6mmoreka [IOK
https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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OO61me crnocoObl MoTydeHHs
MeTaiuioB. CILIaBhbI.
Breraucienus no ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, ECITH
OJIMH U3 PEareHTOB COJICPKUT
pUMECH

[TonsiTue 0 KOppo3uuU
METAJIOB

[Ieno4nbIe METAIBI

OKCI/IZ[I)I N TUAPOKCUABI
HaTpuA U KaJiud

[IlenouHo3eMeNIbHBIE METATIIbI
— KanbIUH{ U MarHui

Baxkueiinme coeiuHeHU
KaJIbIUS

0O00011eHNEe "
cUCTeMaTu3anus 3HaHUN

KécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

[TpakTtuyeckas padora Ne 6 o
Tteme "XKEcTkocTh BOJBI U
METO/Ibl €€ yCTpaHEeHUs"

ATTOMUHUN

AwMdoTtepHbIe cBOMCTBA
OKCH/JIa ¥ THUJIPOKCUA

Kemneso

bu6nuoreka [IOK
https://m.edsoo.ru/00ae1156

bu6nuoreka [IOK
https://m.edsoo.ru/00ael1278

bubnnoreka IIOK
https://m.edsoo.ru/00ael14b2

bubnnoreka IIOK
https://m.edsoo.ru/00ael14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8

bubmmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6nuoreka [IOK
https://m.edsoo0.ru/00ae1886

but6mmoreka [IOK
https://m.edsoo.ru/00aelae8

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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64

65

OKCHIBI, THIPOKCHIBI M COJIH
xenesa (1) u xxemesa (1)

O060061EHNE U
CUCTeEMAaTHU3al U 3HAaHUN

[TpakTuueckas padota Ne 7.
Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BakHeHIe MeTaibl U
X COCIUHCHUS

Bbluncnenus no ypaBHEHUSIM
XUMHYECKUX peaKIui, eciu
OJIMH U3 PEarcHTOB JIaH B
M30BITKE U COJAEPIKUT
npumecu. Berancienns
MacCOBOM JOJIY BEIXOJ1a
MPOAYKTA PeaKIuu
0O00011eHnEe "
CHCTEeMAaTH3aI1s 3HaHUU
KonTponbnas pabota Ne4 mo
TeMme «BakHelne MeTallibl U
HUX COCIUHCHUS

BemecTBa u matepuaisl B
MMOBCEIHEBHOM KM3HU
YeJI0BeKa

XUMHUYECKOE 3arpsi3HEHNE
OKpYKAaroIlei cpebl

Poap xumnu B peUICHUN

https://m.edsoo.ru/00ae1d86

bu6nuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

bu6nuoreka [IOK
https://m.edsoo.ru/00ae4270

bu6nuoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

HKOJIOTHYECKUX MPOoOIIeM

PesepBHbIil ypok. O6006111eHIE

66 . 1
U CUCTeMAaTu3alus 3HAaHUK

67 Pe3epBHBIIT ypOK. O6o6mf:HI/Ie 1
U CHCTEMAaTH3allus 3HAaHUN

68 PesepBublit ypok. O6001meHne 1

U CUCTEMAaTU3aIusg 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edso0.ru/00ae4270

bu6nuoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6nuoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9ch2

7


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1 ITo Teme: «IlepBoHavaIbHBIE XUMUUECKUE TTIOHATUS»
PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX IOHATHI: aToMm, MoJIeKyJa,
XUMHUYECKUM 3JEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJAHAs), BAJICHTHOCTb, OTHOCUTENbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBAa, MOJb, MOJIIpHAas Macca,
11 MaccoBasi 0l XMMHUYECKOTI'O 3JI€MEHTa B COCIMHEHHMH, MOJIIPHBII 00BEM,
XUMHAYECKast peakuus, KiacCH(UKalus pEeakIHid: peaKuu COSAUHEHUS,
pEeaKkIMM pPA3JIOKEHHs], PEeaKlMU 3aMelIeHMs, peakluu OOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKINH, TETIIOBON 3((PEKT peakuu, pacTBOp, MaccoBas
7107151 BelecTBa (MPOLIEHTHAs: KOHIIEHTPALUs) B pacTBOpe
19 WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XHMHUYECKUX MOHATUH U
' MPUMEHSTH STH MTOHSITHS TIPU OMMUCAHUY BEIIECTB U UX MPEBPAICHIH
13 UCMOJIb30BATh XUMUUYECKYIO CUMBOJIUKY JJIsi COCTaBJIeHUs (POPMYJI BELIECTB
' Y YpaBHEHUN XUMHYECKUX PEAKIINI
14 pacKpbhIBaTh CMBICTT 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKoHa ABOTapo
1.5 OTpeNieNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
16 KJaccu(UIUpoBaTh XUMHUYECKHE peakiuuu (M0 YHCIAy M COCTaBy
' YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PGEKTY)
1.7 BBIYUCIISITH OTHOCUTEIHFHYIO MOJICKYJISIPHYIO H MOJISIPHYEO MacChI BEIIECTB
18 BBIUHCIISATH MAcCOBYIO JIOJNIO XHWMHYECKOro JjeMeHTa 1o (opmyre
' COEZIMHEHUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1.10 MPUMEHATh €CTECTBCHHOHAYYHBIE METOJbI TO3HAHUS — HAOJIOACHHE,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

3.2

3.3

U3MepeHue, MOICTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBII )
[To Teme: «Baxueiilue npecTaBUTETN HEOPTaHUYECKUX BELIECTBY

PACKpPbIBATb CMBICI OCHOBHBIX XHWMHYCCKHX TIOHATHH: OKCHJ, KHUCJIOTa,

OCHOBAHHUE, COJIb

ONpEeAENATh IMPUHAUIEKHOCTh BEIIECTB K  ONPENEIIEHHOMY  Kjaccy

coequHeHui no hopMynam
KJIacCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECCTB
Pa3IMYHBIX KJIACCOB, NMOATBEPXKIAsl ONMCAHUE IIPUMEPAMU MOJEKYJISIPHBIX

YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaAKLUN

IMPOrHO3NpPOBATH CBOMCTBaA B€IICCTB B 3aBUCUMOCTH OT HUX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKHUX npeBpameHI/Iﬁ B

Pa3JIMYHBIX YCIIOBUAX

CJIEZIOBATh MPaBHJIAM IOJIB30BAaHMS XUMUYECKOH MOCYION U 1Tab0paTOPHBIM
O6Op}II[OBaHI/IeM, a TaKXC IIpaBUIaM 06paH_[eHI/I}I C BflIIeCTBaAaMHu B
COOTBCTCTBUHU C HHCTPYKIOUAMU 110 BBIITOJITHCHU KO Ha60paTOpHI)IX
XUMHUYCCKUX OIIBITOB IIO MOJIYYCHHUIO U CO6I/IpaHI/IIO Fa3006paSHbIX BCIHICCTB
(BomopoJila W KHUCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIMPEIACIEHHOM
MacCcoOBOH ,[[OJ'ICI\/’I paCTBOpéHHOFO BCIICCTBA, IUNIAHUPOBATL U IIPOBOAHUTH
XUMHYECKHE DKCIEPUMEHTHI I0 PACIO3HABAHMIO PACTBOPOB WIECIOYEH H
KHCJIOT C MOMOHIIBIO NHAUKATOPOB (J'IaKMyC, (I)eHOJ'I(l)TaJ'IeI/IH, MCTHUJIOPAHXK U
Apyrue)

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEaKIINU

ITo teme: «llepnoguuecknii 3akoH U Ilepuonnueckas cucTeMa XHUMHYECKUX
snementoB [[. M. MengeneeBa. CtpoeHue atoMoB. XUMHUYECKas CBA3b.

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC peakuuun»

pacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKMX TMOHSTHUH: sJIpO aToma,
AJNIEKTPOHHBIN CJIOW aToMma, aTOMHasl OpOUTalb, paJuyc aTomMa, XUMUYecKas
CBSI3b, HoJIIpHAst U HEMoJsIpHast KOBAJICHTHAs CBSI3b,
ANEKTPOOTPHUIATEILHOCTh, MOHHAS CBSI3b, MOH, KAaTHOH, AaHUOH, CTENEHb

OKHCJICHUA
KJ'IaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

ONKCBHIBaTh U XapakTepu3oBaTh TabiauuHyto ¢opmy [lepuoanyeckoit

CUCTEMBI XUMHWYCCKUX DJICMCHTOB: PAa3/IMYaTh IMOHATHUSA «TJIaBHAA IMOATPYyIIia



(Arpynma)» u «nob6ounas moarpynna (brpymnma)», «Mambie» u «OOIBIITHEY

NIEPUObI

packpsiBaTh  cmbicn  Ilepuogmueckoro 3akona .M. Menneneesa:

3.4 JIEMOHCTPHPOBATh IOHUMAHWE TIEPHOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MoJoxkeHus B [lepuoauyeckoit cucreme
COOTHOCHUTH 00O3HAYEHUs, KOTOpbIe MMeIoTcs B Tadimie «llepuoamdeckas
cucreMa XuMHYeckux djaeMmeHToB J[.M. MenaeneeBay ¢ UYHCIOBBIMH
3.5 XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W
3apsAn  sAapa, oOImIee YHCIO DJIIGKTPOHOB U pacmlpeleieHue HuX 10
AIIEKTPOHHBIM CJIOSIM)
3.6 ONPENIETATh CTENEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUAX
37 ONpeNeNsiTh BUJ XUMHYECKOW CBsi3u (KOBaJiecHTHAas W HMOHHAs) B
' HEOPraHUYECKHX COCAMHCHUIX
9 KJIACC
Kona .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «BeniecTBO U XUMHUYECKas! pEAKIUS)
pacKpbIBaTh  CMBICII ~ OCHOBHBIX  XMMHYECKHMX IOHATHHA:  pacTBOD,
ANIEKTPOIIUTHI, HEIJIEKTPOJIUTHI, HIEKTPOIUTHUECKAS TUCCOIUAIINS, PEAKIINH
MOHHOTO OOMEHa, KaTaiau3aTop, XMMHUYECKOoe paBHOBecHe, OOpaTHMbe U
11 HEOOpaTUMbIE PEaKIUHU, OKHCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIIHH,
OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIEHUE, AJNIOTPOIIHS,
aM(poTepHOCTh, XUMHUUECKAs CBA3b (KOBaJIEHTHAs, MOHHAs, METaJUIMUECcKasi),
KpUCTaJUTMYECKasi peli€rka, CIulaBbl, CKOPOCTh XUMHUYECKON peaKliuu
1 WJUTIOCTPUPOBATH  B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATUA U
' MIPUMEHSATH STH TOHATHUS TP ONMMUCAHUH BEIIECTB M MX MPEBPAIICHUI
COCTAaBJISITh ~ YPaBHEHUS AJICKTPOJUTUYECKOW JAWCCOIMAIMH  KHUCIOT,
1.3 LIEJI0YEN U COJIeH, MOJIHbIE U COKPAIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO
oOMeHa
14 pacKpbIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIMA

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca STUX peakiuit



1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

MPOBOAMTD PACUEThI MO0 YPAaBHEHHUIO XUMUYECKOM peakuu

IIo Temam: «Hemerannel u HX COCAUHCHUA» U «MeTtamiel ¥ HX

COCOAUHCHUA

XapaKTepu30BaTh (OMUCHIBATH) OOMIME M CHEMU(PUICCKUE XHUMHYCCKUE
CBOMCTBA TMPOCTBHIX M CIOXKHBIX BEIIECTB, MOJATBEPXKIasi OMHCAHUE
MpUMEpaMu  MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX

XHUMHUYCCKUX pCaKHI/Iﬁ

COCTAaBJIAITb YPAaBHCHUSA peaKHHﬁ, MNOATBCPKKAAIOIMIUX CYHIECCTBOBAHNEC

T€HETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH TIIPOTCKAHHA XHUMHUUYCCKUX HpeBpaH_[CHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHSIX

ClieZIoBaTh ~ MNpaBHJaM  TOJb30BAaHUS  XUMHUYECKOW  TIOCYyIOW |
1a00paTOpHEIM  00OpYJOBaHHMEM, a TaKXKe IMpaBuiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSMH TIO0 BBIMOJHCHHIO
na60paT0prlx XUMHUYCCKHUX OIIBITOB II0 IOJIYUYCHHUIO H CO6I/IpaHI/IIO

l"a3006p213HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

MIPOBOANTH PEAKIIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTaB Pa3IMuHbIX
BEIICCTB: PACIIO3HABATH OMBITHBIM TYTEM XJIOPHI-, OpPOMHUI, WO,
kapOoHat, ¢ocdar, cunukar, cynabhar, THIPOKCHAMOHBI, KATHOHBI
aMMOHHSI, HOHBI HM3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIAE B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEILECTB
ITo Teme: «XHUMHSI U OKPY:KAIOILIAsl CPENA»

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: HI[K BCIICCTBA,

KOppO3Hs METAJUIOB

MPUMEHSITh OCHOBHBIE OTIEPAIlU MBICITUTEBHOMN JAEITeTbHOCTH — aHAIHN3 U
CHHTE3, CpaBHEHHUE, 0000IICHIE, CHCTEMATHU3AITUIO, BBISBICHUE TPUIHMHHO-
CIIE/ICTBEHHBIX CBSI3€U — ISl M3Y4YEHHS] CBOWCTB BEIIECTB U XMMHUYECKUX
peaKkIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHWUA — HaOIIOJCHUE,

U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (peasIbHBIN U MBICTICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

13

14

1.5

1.6

1.7

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
[lepBoHavalibHBIE XUMUYECKUE TTOHSATHUS
[Ipenmer xumuu. Ponp XMMUM B KM3HHU YEJNOBEKA. XHUMHUS B CHUCTEME HayK.
Tena u BemectBa. dusznyeckue CBOKWCTBA BEHIECTB. ATrperaTHoe COCTOSHHE

BC€IICCTB

ITonsrue o MCTOJaX ITO3HAaHHUsA B XMMHH. Ywucteie B€IICCTBA U CMCCH. Crioco0n1

pasaciICHus cMmecen

ATOMBI U MOJICKYIJIBI. Xumudeckue daeMeHThl. CHMBOIBI XHUMHYECKHUX

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

Xumnueckasi Gpopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemecTB.  OTHOCUTENBHas ~ aTOMHas — Macca.
OTtHOcuTenbHAA MOJNEKYJsIpHas Macca. MaccoBasi 101 XMMHYECKOIO 3JIEMEHTa

B COCIUMHCHNU

KomnuectBo BemecrBa. Monb. MomsipHass mMacca. B3auMoCBsI3b KOJWYECTBA,
Macchl M 4YHUCNIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

dusznueckrne U XUMHUYECKUE SBIICHHS. XHUMHYCCKAS peakuuga nu e€ IMPpU3HAKH.
3akoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHHUA. KHaCCI/I(l)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYJI0M, C TPaBHJIAMU
pabotel B mjaGopatopuu M npuémMamu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, HU3y4Y€HHE U ONHUCaHHe (UINYECKUX CBOWCTB 00pa3lioB
HEOpPraHMYECKUX BeIEeCTB, HaOmoJeHue (u3nyeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pacTUpaHUe caxapa B CTYIKEe, KMIIEHWE U KOHJEHCAlUs BOJbI) U
XUMHUYECKHX  (TOpeHHMEe  CBeYM, MpOKaJIMBaHWE  MEAHON  IPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHCIIOTOW) SIBJICHWW, HAONIOJACHHE W OIHCaHUE
NPU3HAKOB MPOTEKaHWs XHWMHUYECKUX peakuui (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHue THIPOKCH 1A
menu(ll) mpu HarpeBaHMM, B3aMMOJICHCTBHE jKeje3a C pPACTBOPOM COJHU

meau(ll), m3yueHune cmocoOOB paszaeneHusi cMecei (C MOMOIIBI MarHuTa,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

bunsTpOBaHWE, BBHIMAPUBAHUE, AUCTHILIALMS, XpomaTtorpadwus), MPOBEIACHUE
OYNCTKU HOBapeHHOﬁ coJju, Ha6JHOZ[eHI/Ie " OIMKMCAHUC PE3YJILTATOB IIPOBCACHUA
OIBITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JIaHUE MOJIeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Boznyx — cmeck rasos. CocraB Bo3ayxa. Kuciopol — 371€MEHT M IIPOCTOE
BellecTBo. HaxozaeHue kuciaopoia B Mpupoje, (GpU3MUECKHe U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Okcuapl. IIpumenenue xuciopona. CrocoOs
HOJY4YEeHUsl KHUCIopoJa B JabopaTopuM U INpOMbIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3G heKT XUMUIECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS, IK30-
U SHJOTEPMHUYECKHUE peaklnu. TOIIMBO: yrojib U METaH. 3arpsi3HEHNE BO311yXa,

ycuiieHHe napHUKOBOro 3 dekra, pa3pylieHrne 030HOBOTO CIIOs

Bonopon — snemeHT M mpoctoe BeliecTBO. Haxoxknenue Bojopozia B MPUPOJIE,
¢usnyeckue M XUMHUYECKHE CBOMCTBA, TMPUMEHEHHUE, CIIOCOOBI IOJIYUYEHHUS.

Kucnorsl u conu
Monsipablii 00BEM ra3oB. PacuéTel M0 XUMHUYECKUM YPaBHEHHSIM

®usnyeckue cBolicTBa Boabl. Boma kak  pactBoputens.  PacTBOpHI.
HaceitieHnbie 1 HEHACHIIIICHHBIE PacTBOPHI. PacTBOPHMOCTH BEIIECTB B BOJIE.
MaccoBass 1075 BemecTBa B pacTBope. XUMHUYECKHE CBOICTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpoB B MpHUpOJEe W B KU3HMU dYelioBeka. KpyroBopot
BOJIbI B IPUpPOJIE. 3arpsi3HEHNUE MPUPOIHBIX BOJ. OXpaHa M OYUCTKA MPUPOIHBIX
BOJ

Knaccudukanmss weopranmyeckux coeauHeHuid. Oxcuapl. Knaccuduxanus
OKCHJIOB: coneoOpasyromre (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HecosieoOpazyronue. Homenkmarypa okcumoB. Du3nueckue U XUMHYECKUE

CBOMCTBA OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H  HEPACTBOPHUMBIE
ocHoBaHMs. Homenkiarypa ocHoBaHU. PU3NYECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHul. [lorydenure ocHOBaHUM

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusmueckue u
XAMHUYECKHE CBOMCTBA KuCHOT. Psan aktuBHoctn MerasuioB H.H. bekerosa.
[Tony4yenue kucnot

Comu. Homenkmarypa cosneii. dusndeckue M XUMUYECKHE CBOWMCTBA COJICH.

IToy4yenue conen



2.10

2.11

3.1

3.2

3.3

I'enernueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XVUMUYECKUN  DKCIEPUMEHT: KaueCTBEHHOE ONpEesIeHue  COJIepKaHUs
KHCJIOpO/ia B BO3JyXe, MOJY4YeHUE, COOMpaHUe, paclo3HaBaHWE M U3ydCHHE
CBOICTB KHCIOpOJa, HAOIIOACHHE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJIOM H
yCIIOBHS BO3HHUKHOBEHUS U MPEKpaICHHUs TOpEeHus (Ioxapa), 03HAKOMIJIEHHUE C
o0Opa3lilaMu OKCHJOB U ONKHCAHHE HUX CBOWCTB, IOJyde€HHUE, COOHMpaHue,
pacrno3HaBaHME€ W U3YYE€HHUE CBOMICTB BOJOpOAa (IOpPEHME), B3aUMOJEHCTBUE
Bozopoaa ¢ okcuaoM Meau(ll) (Bo3MOKHO MCIIOJIB30BaHKE BUIEOMATEPUATIOB),
HaOmo/leHue 00pa3IoB  BEIIECTB KOJWYECTBOM | MOJIb, UCCIIEIOBAaHHE
OCOOCHHOCTEHl  pacTBOpEHHUsT BEUIECTB C PA3IUYHONH PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJBI C MeTalIaMH (HAaTpUEM U KaJlbLIEM)
(BO3MOXHO MHCIIOJIb30BaHUE BHUAECOMATEPUAIOB), OIPEACICHUE PacTBOPOB
KUCIIOT U WIeJIoYeld ¢ TOMOUIbI0 WHAMKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3MYHBIX KIJIACCOB, HAONIOJICHHE W3MEHEHUS
OKpacKM HWHIUKATOPOB B pacTBOpax KUCIOT M IMIeNoued, H3ydYeHHe
B3aumoeiictBusi okcuga menu(ll) ¢ pactBopom cepHO#l KUCIOTBHI, KHUCIOT C
MeTallJIaMH, peakluid HeHTpaau3aluu, NoJy4yeHre HepaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOI0 MeTajula JPYyruM W3 pacTBOpa COJM, pEIIeHue
HKCIEPUMEHTANBHBIX 3aJlad Mo TeMe «BakHeimne kiacchl HEOPraHMYECKUX

COCTUHEHUIN)

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctema XMMUYECKUX d1eMeHToB [I.1.
Menpeneesa. CtpoeHue aToMoB. XUMU4ecKas CBs3b. OKHCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKH KJIACCUPUKAIMKM XUMHYECKUX JJIEMEHTOB. lloHsTHE O
TPYIIax CXOIHBIX 3JIEMEHTOB (IEJOYHBIE M MIEJIOYHO3EMEIbHBIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIE 00pa3yloT am(pOoTepHBIE

OKCHUABI U THAPOKCHUIBI

ITepnonnueckuil 3akoH. [lepuonnueckas cucteMa XUMHYECKUX 3y1eMeHTOB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHOIIEPUOAHAS ¢bopmbl
[lepuonuueckoit cucrembl xumuueckux oanementoB .M. Menneneesa.
ITepuoasl m rpynmnbl. du3nUeckuil CMBICI NOPAJKOBOIO HOMEpa, HOMEDPOB

nepruoaa v rpyImiibl 3JICMCHTA

Crpoenue atomoB. CocrtaB aToMHBIX sifep. M3otonsl. Dnekrponsl. CTpoeHue

AJIEKTPOHHBIX ~ 000JI0YEK aTOMOB HepBbIX 20 XUMHUYECKUX DJIEMEHTOB
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[Tepuonnueckoit cucrtemsl .M. MenpaeneeBa. XapakTepuUCTUKAa XHUMHUYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuoanueckoi cucreme 1.11. MenneneeBa

3aKOHOMEPHOCTH U3MEHEHHUS pajdyca aTrOMOB XHMHYECKHUX DJEMEHTOB,
METAIMYECKMX M HEMETAJUIMYECKUX CBOICTB MO TpyNlaM M MEPUOaM.
3nauenue llepuoanueckoro 3akona u I[lepuonanyueckoit CUCTEMBl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W mpakTuku. .M. MenneneeB — y4€HbIl U
rpaKJIaHUuH

Xumnueckass cBa3b. KoBaneHTHas (MOJisipHAsE W HEMOJIApHAsi)  CBS3b.

9J'IGKTp00TpI/II_[aTeJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

Crenenp okuciieHns. OKHCIUTEILHOBOCCTAHOBHUTEIIHLHBIE pCaKuuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUN SKCIIEPUMEHT: H3ydyeHue oOpa3lioB BELIECTB METANIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE T'MIPOKCHAA LMHKA C PacTBOpaMH KHUCIOT HU
11eJI04el, IIPOBEJEHUE OIBITOB, WIUIFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepnoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMHUUECKUX di1eMeHTOB J[. 1.
MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kallhs, KaJbLUUsi M UX
COCMHEHUN B COOTBETCTBUMU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUEM UX AaTOMOB

CtpoeHne BemecTBa: BHUIBI XHUMHUYECKOW CBS3U. THUIBI KPUCTATIIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU
1 BUJA XUMUYeCcKon cBsi3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUIeCKIX
BEIECTB (MEXAYHApOAHas W TPUBUAIbHAS). XMMHUYECKHUE CBOICTBA BEIECTB,
OTHOCSIIIMXCA K pPa3iW4yHbIM  KjJaccaM HEOPraHWYECKUX  COEAUHEHU,
TEHETUYECKas CBSA3b HEOPTaHUYECKUX BELIECTB

Krnaccudukanus XuMUYecKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (10 YHCITy U
COCTaBy YyYacTBYIOIIMX B pEaKlMU BEUIECTB, MO TeIIoBoMy 3ddexTy, 1o

U3MEHEHHIO CTEICHEH OKMCICHHUS XHUMHYSCKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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0 y4YacTHIO KaTaim3atopa). OK30- W DJHIOTEPMHUYECKHE pEeaKIuH,

TEPMOXUMHUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. IlonsTae o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWHu U TIOJO0XKEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, UIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHHE  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMi C MCIOJIB30BAaHUEM MeEToJa

AJIEKTPOHHOTO OaslaHca

Teopust AMEKTPONIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHbIMU BUIAMHU
xuMuueckor cBsa3u. Crenenpb aucconuanui. CUIbHBIE U CIA0bIE SJIEKTPOJIHUTHI.
Peakiun noHHOro oOMeHa. YcCIOBHs NMPOTEKaHWs peakiuil MOHHOro oOMeHa,
NIOJIHBIE U COKpAalEHHbIE HOHHbBIE YypaBHEHMsI peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH M coJled B CBeTe NPEJCTAaBICHUH 00 3ICKTPOJIUTHYECKON

nuccounanuu. KauecTBeHHbIE peakliiu Ha MOHBL. [loHsATHE O TUApOIIM3E coneit

XUMHAYECKUI JKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISIMU KPUCTALTHYECKUX
pEeIIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB M HEMETalloB (Tpadura H
aliMa3a), CIIOKHBIX BELIECTB (XJIOpUIa HaTpHs); MCCIelOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peakuuu OT BO3IAEHCTBUS pa3IUYHbIX (PaKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOAHOCTH  PAcTBOPOB  BEILECTB,  Ipoliecca
JIMCCOIMALNN  KHUCJIOT, Inenodeil M coied (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB); MPOBEIEHUE ONBITOB, WIIOCTPUPYIOIIUX TPHU3HAKU
MIPOTEKAaHUs peaKklMii HOHHOTO 0OMeHa (00pa3oBaHUE OCajKa, BbIJECIICHUE rasa,
o0pa3oBaHUe BOJbI); OMNBITOB, WJIIOCTPUPYIOIIUX IMPUMEPBl OKHUCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peaKIMi (TOpeHHEe, peaKluu DPa3JIoKEeHHs, COCIUHEHUs);
pacro3HaBaHHe HEOPraHWYECKHUX BEIIECTB C MOMOIIbIO KAYeCTBEHHBIX PEeaKLuit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramier 1 ux COCINMHCHUA

O6mass  xapaktepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHu okucineHus. CTpoeHue u (Gu3nuecKue CBONCTBA MIPOCTHIX
BEIIECTB — TaJOreHOB. XWMHYECKHME CBOWCTBAa Ha TMpHUMEPE XJopa
(B3auMoielicTBUE C METaUIlaMHU, HEMeTaJUIlaMHU, IIeIo4aMu). XJIOPOBOAOPO/I.

CosngHast KHCJIOTAa, XUMHUYECKHE CBOMCTBA, MOIYyYECHHUE, MPUMEHEHHE. JleiicTBre
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XJIOpa M XJIOPOBOJOpPOZa Ha OpraHU3M ueloBeka. BaxHeilline XJIopuabl U UX

HAaxO0JICHUE B MIPUPO/JIC

OOmas xapaxtepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOCHUs
aTOMOB, XapaKTepHbIE CTeNeHN okuciaeHusa. CTpoeHue u Gpu3nuecKue cBoicTaa
NPOCTBIX BEUIECTB — KHUCIOpOJAa M Cepbl. AJUIOTPONHBIE MOIU(DUKAIIH
KHUCJIOpOAa U cepbl. XUMHUUYEcKHe cBoicTBa cepbl. CepoBOIOpPOJ, CTPOEHUE,
¢usnyeckue W XUMHUYECKHE CBoOWcTBA. OKCHIBI Cepbl KakK MPEICTaBUTENN
KHUCJIOTHBIX OKCHOB. CepHasl KucioTa, (pu3nyeckre U XMMHUYECKUEe CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMHUYECKHe
peakiuy, JeXalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJy4eHUs CepHOM
kucioTel. I[lpumenenne. Conmu cepHOW KHCIOTHI, Ka4eCTBEHHAs pEaKIys Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COEIUHEHUN B MpHUpoOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC IOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO IpcaoTBpalllCHUA

OO6mass xapakTtepuctuka 3jeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIIEHHUs. A30T, paCIpOCTPAHEHUE B IPUPOJIE,
¢busnueckrue U XuMU4ecKue cBoiicTBa. KpyroBopot a3oTa B npupoje. AMMHAK,
ero (u3MYecKre W XMMHUYCCKHE CBOKMCTBA, MOJydeHHEe W mpuMmeHeHue. Comu
aMMOHHS, UX (U3NYECKHEe M XUMHUYECKHE CBOWMCTBA, TMPUMEHEHHE.
KadectBenHnasi peakiiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJyYCHHE,
¢dbuznueckne W XUMHUYECKHE CBOMCTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcrmonp30BaHe HUTPATOB U COJIEH aMMOHUS B
KauecTBE MHHEPAIbHBIX yI0OpeHuid. XUMHUUYECKOe 3arpsi3HEHHE OKpYKarolien
Cpelbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC TOXKIH, 3arPSI3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

®ochop, amutoTponHsle Moaudukanuu gocdopa, pusnueckrne U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, mosrydeHue. Mcmomp3oBanue QocdaToB B KadyecTBE

MHUHEpaJIbHBIX YA00peHHi

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHbIE CTEINEHW OKUCJICHUS.  YTJIEepoll, auIOTPOITHBIC
MOJTUGUKAIMK, PACIpPOCTPaHEHUE B MNpHUpPOjE, (U3MYECKHE U XHUMHYECKHE
cBoiictBa. Axcop6mus. Kpyrosopot yriepoaa B mpuponae. OKCHABI yriiepoaa,
ux (uznyeckre W XMMHUYECKUE CBOMCTBA, JEHCTBHE HA >KHUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHUC. OKOJIOTUYECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHAOM
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yrinepona(lV); rumote3a ri100adbHOTO MOTEIJICHUS KJIMMaTa; IMMapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ COoNMu, HX (U3MYECKUE U XUMHUYCCKUE
CBOWCTBa, TOJy4YCHHUE U NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbel. Ucmonbp3oBanue Kap60HaTOB B 6LITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

[TepBoHavayibHBIC TTOHATHS 00 OPTaHMYECKHX BEIIECTBaX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, 3TWJICH, AalETUJICH, 3TaHOJ], TJIULEPUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Oumogoruyecku
BOKHBIX BEILECTBAX: XHUpaX, Oejkax, YIJEeBOJaX — W HMX POJU B JKU3HU
yeroBeka. MarepuaiabHOE €JUHCTBO OPraHMYECKMX W HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnyeckme © XUMHUYECKHE CBOWCTBA, TNOJIYYCHHE U
npumenenue. CoenuHeHus KpemHusi B npupoze. OOmue mpenctaBieHus 00
okcune kpemuusa(1V) u kpemuueBoit kucnore. CUIMKATHI, KX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TPOMBILIUICHHOCTH. Ba)kHeline cTpoUTeNnbHbIe MaTepHallbl:
KepaMHuKa, CTEKJIO, IIEMEHT, OCTOH, jkene300eroH. [Ipobimembl Oe30macHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

XUMHUECKUI HKCHEPUMEHT: H3ydeHHE OOpa3l0OB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKIMM HAa XJIOPUI-
HMOHBI M HaOJIIOJIeHHE IPHU3HAKOB HX IPOTEKAHUS; OIBITHI, OTpPaKaoIIUe
¢u3nyecKne 1 XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHHMH (BO3MOKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE C OOpa3laMu XJIOPHJIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOOpa3llaMH cepbl U €€ COeIUHEHUSIMHU
(BOBMOXXHO ~ HCIIOJIb30BAaHME BHJIEOMATepHANIOB); HAOJIOJEHHE Ipolecca
oOyriuBaHUs caxapa IMOoJ JIEHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBlI€HHOW CEpHOI KUCIIOTHI, MPOBEIECHUE
KayeCTBEHHOW peakuuud Ha cCcyinb(par-uoH U HaONOJeHHe NpU3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (U3NYECKUMHU CBOMCTBaMH a3oTa, hocdopa u ux
coelMHEHUI (BO3MOXKHO HCHOJb30BAHUE BHJIEOMATEpUANOB), oOpa3Lamu
a30THBIX U (HOoCchHOPHBIX YyA0OpEHUH; TTOTyIeHHE, COOMPaHHE, PACTIO3HABAHUE H
U3Y4YEHHE CBOMCTB aMMHAaKa; IPOBEJCHUE KAuEeCTBEHHBIX pEakUMil Ha HOH
aMMOHHMA U ¢docpaT-uOH U HU3YYEHHE TPU3HAKOB MX TMPOTEKaHUS,
B3aMMOJICHCTBHE KOHIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); H3YYEHHE MOJeNel KpUCTAILTHYECKUX
peméTok anmasza, TpaduTa, (QyiepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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MPOTHBOTa3a; TOJIY4YeHUE, COOMpaHHe, paclO3HABAaHWE W HM3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- u
CHJIMKAT-HOHBl M HW3YyYEHHE IPH3HAKOB WX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIIMEH CHIMKATHOM HPOMBIIIJICHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHene HeMeTabl 1 HX COCIAHNHCHU
MeTauisl ¥ BX COCIUHECHHUA

OOw1ast XxapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenusd B Ilepuonnueckoi cucreMe XUMHUYECKHX dyeMeHtoB [[.U.
Menpeneesa u ctpoeHus atomoB. CTpoeHre MeTaiioB. MeTramndeckas CBs3b U
METAJJINYECKasl ~ KpUCTaUIMYecKass pemeéTka. DJIEKTPOXUMMUYECKUN il

HaHpH)I(eHI/Iﬁ MCTAJJIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0Iue croco0bl MOTYYeHHUS
MeTtauioB. [loHsATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CraBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B

OBITY ¥ IPOMBILIIEHHOCTH

[lenouynsle MeTasuibl: MonoxeHwe B llepuonnyeckoil cuUcTeMe XMMHUYECKUX
anementoB J[.1. MenzaeneeBa; CTpoO€HHE UX aTOMOB; HAXOXIEHUE B IIPUPOJIE.
Ou3nyecKkue U XUMUYECKHe CBONCTBA (Ha mpumepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCHUIBI HATpHUAd HW KaJlus. HpI/IMeHeHI/IC MICJIOYHBIX MCETAJJIOB U HUX

COeIMHEHUN

[IlenoyHO3eMenpHbIE  METaUIBl MarHuid M KaJbLMW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme xXumudeckux ieMeHToB .M. Menneneesa; crpoeHue
UX aTOMOB; HAXOXJEHHE B INpupoae. PU3NYECKHE M XUMHUYECKHE CBOMCTBA
MarHus W Kaublivs. BakHeimme coenuHeHus] Kanblusi (OKCHI, THIPOKCHUI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

AnromyHnii: nonoxenue B Ilepmomuueckoll cucreMe XMMHYECKUX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aToMa; HAXOXKIAEHHWE B mpuponae. dusmueckne u
XMMHYECKHE CBOMCTBA almOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA

AJIFOMUHUA

Kenezo: nonoxenne B [lepuoandeckoi cucreme XumMudeckux smeMmeHToB J[. M.
MeHnieneeBa; CTpOGHHME aroMa; HaxoxjaeHue B mpupone. Dusnyeckue u
XUMHYECKHe cBOMCTBa xeneza. Okcunpl, ruapokcuanl u conu sxenesa(ll) u

xkene3a(lll), ux cocras, cBOWCTBa U OTyUeHUE

XHUMHUYECKHI OKCIICPUMCHT:. O3HAKOMIICHHUE C 06pa3uaMH METAJJIOB M CIIJIaBOB,

X (pU3MUecKUMH CBOMCTBaMM; H3YYEHHE pE3yJbTaTOB KOPPO3UU METAJIOB
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(BO3MOXHO HCIIOJIH30BaHNE BHJICOMATEPHAJIOB), ocoOeHHOCTeH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpusi C BOJOHM (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOMCTB KECTKOW BOJBI;
mmpolecca TOpEHUs Kejlne3a B KUCIOpPOJE (BO3MOXHO HCIIOJIB30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEaKlMii Ha MOHBI
(Maraus, Kanblius, amomuHus, 1uHka, sxenesa(ll) u xemesa(lll), memu(ll);
HaOJI0/IeHNE U OMKCAHUE MPOLIECCOB OKpalIMBaHUS TUIAMEHU HMOHAMH HATpus,
Kaiuss W Kaublusg  (BO3MOXKHO  HCIIOJb30BAHHME  BUICOMATEPUATIOB);
uccienoBaHre aM(QOTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U THIPOKCHIA
LMHKA; pelIeHUE IKCIIEPUMEHTANIbHBIX 3a/]1a4 10 TeMe «BakHelilne MeTaylibl 1

X COCOIUHCHUA
Xumus u OKpYyKaromiasa cpeaa

HoBrle MaTCprajJibl U TCXHOJIOTHH. BemiectBa u MaTcpurajbl B HOBC@HHCBHOﬁ
J)KU3HH YCJIOBEKA. XHMHS U 300POBLE. be3omacHoe mCIONB30BaHHE BEIICCTB U
XUMHNYCCKUX peaKI_[I/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpu XUMHYCCKHX OKOrax H

OTpPaBJICHHUSX

OCHOBBI ~ JKOJIOTUYECKOM  IpaMOTHOCTM.  XHMHUYECKOE  3arps3HEHue
okpyxatomeit cpeabl [1/IK. Posb XMMuU B pelieHUH 3KOJOTMYECKUX MPOOIeM.
[IpuposHble HMCTOYHHUKHM YIJIE€BOAOPOAOB (yrojib, HPUPOJIHBIM ra3, HeEPTb),
MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3oB MaTepuaoB (CTEKIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



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

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

O TI03HAaBa€MOCTH SIBIICHUM TPUPOJBI, TOHUMAaHHE OOBEKTHUBHOM
3HQYMMOCTH OCHOB XHMMHYECKOM HAayKd Kak 0O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOIell KyJIbTYyphl M MPaKTHYECKON
NESATEIPHOCTH  YEJIOBEKa B  YCIOBHSX COBPEMEHHOTO  OOIIecTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOJax IIO3HAHHS, B TOM YHCIE DKCIECPUMEHTAIBHBIX W
TCOPCTUUCCKUX MCTOAAaX UCCIICAOBAHN BCIICCTB U U3YUYCHUSA XUMHNYCCKUX
peaKIuii; YMEHHE WCIIOJIb30BaTh MOJICIH JUIsl OOBSCHCHHS CTPOCHHUS
aTOMOB U MOJIEKYI

0 cdepax mpodecCHOHATBHOU AESITENFHOCTH, CBSI3aHHBIX C XHUMHEH U
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAaHHBIMU Ha JOCTUKCHUAX
XUMHUYECKON HayKH, YTO MO3BOJIUT OOYYAIOIIUMCS pacCMaTpUBAaTh XUMHIO
Kak cepy cBoeit Oymyied npodecCHoHAIBHOM AESITEIBHOCTA U ClIeaTh
OCO3HAHHBII BBIOOP XMMHUU KaK MPO(UILHOTO MpeMeTa MpH Mepexoae Ha

YPOBEHB CpeIHEr0 00111eT0 00pa30BaHUS

Biagenne cucreMol XMMMYECKUX 3HAHWW M YMEHHUE NIPUMEHATH CUCTEMY

XUMHUYCCKUX 3HaHI/II71, KOTOpPAas BKIIFOYACT:

BaXKHEHIINE XUMUUECKUE TIOHATHSA: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJTHOPOJHAS M HEOTHOPOIHAS
CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJSIpHAsT MacChl, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIH OO0BEM, OKCHJI, KHCJIOTa,
OCHOBaHME, COJb (CpemHsisl), XUMHUYECKasl Peakius, peakiuu COeAUHEHUS,
PEaKIMU Pa3JIOKEHUS, PEaKIMM 3aMEIIeHUs, peakiuu OOMEHa, TEIIOBOM
a3 dEKT peakiyu, 3K30- U IHIOTEPMUUYECKHE PEaKIUU, PacTBOpP, MaccoBas
JIOJISI XUMHUYECKOTO AJIEMEHTa B COSAMHEHHUH, MacCcOBast JOJS U TIPOIEHTHAS
KOHIIEHTpAallMs BELIECTBA B PACTBOpPE, SAPO aroMa, SJIEKTPOHHBIN CIIOM

aToMa, aroMHas oOpOWuTandh, pPAaAyC aTOMa, BAJICHTHOCTh, CTCIICHb



2.2

2.3

3.1

3.2

3.3

3.4

OKMCJIEHUs, XHMHUECKas CBS3b, IEKTPOOTPHULATEIBHOCTh, IOJISIPHAs MU
HENoJIsIpHasi KOBAJIEHTHAsl CBsI3b, MOHHAS CBSA3b, METANIMYECKasl CBS3b,
KpUCTaJuUIMYecKass  pemérka  (aToMHas,  HOHHAas,  MeTauIMyecKas,
MOJIEKYJISIpHAsl), WOH, KaTWOH, AaHWOH, OSJIEKTPOJIUT U HEIJIEKTPOJIUT,
JNIEKTPOJIMTUYECKAsE ~ JUCCOLMALMsl,  pPEeakUMd  HOHHOrO  OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu, OKHCIIUTEIh u
BOCCTAHOBUTEJIb, OKHCICHUE U BOCCTAHOBJIEHHE, 3JIEKTPOJIN3, XUMHUYECKOE
paBHOBeCHE, 0OpaTUMbIE U HEOOPAaTUMBbIE PEAKIMH, CKOPOCTh XUMHUYECKON

peakuuu, kataimsatop, [1/IK, koppo3us MmeTaiios, CriiaBbl

OCHOBOIIOJIATAlOIIME 3aKOHBl XUMHHU: 3aKOH COXPaHEHHS  MacChl,
nepuoanueckuid 3akoH .M. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,

3aKOH ABOrajapo

TCOpUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPUA

3JIEKTPOJIUTUYECKON JUCCOLUALINI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MPaBUIBHO KCIOJIb30BAaTh M3YUYCHHBIC BEIIECTBA U MaTepuaibl (B
TOM YHCJIE MUHEpaAJIbHBIC YIOOpEHMs, METAUIbl U CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOUHUKOB YIIIEBOIOPOAOB (YIJIsl, IPUPOIHOTO
raza, HedTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha TMPOU3BOJACTBE U
MOHMMAaHUE 3HAYEHUS JKUPOB, OENKOB, YIIEBOJOB I OpraHu3Ma
YeJIOBEKa; YMEHHE MPOTHO3UPOBATH BIUSHHUE BEIIECTB M XUMHUYECKHUX

MPOLIECCOB HA OPTraHM3M YeJIOBEKA U OKPYKAIOUIYI0 TPUPOIHYIO CpENy

YMCHHUEC HHTCIPpUPOBATD XUMHUYCCKUC 3HAHUA CO 3HAHUAMU JOPYIrux

y4€OHBIX TIPEIMETOB

HaJM4yue ombiTa paboThl C Pa3IMYHBIMH HMCTOYHMKAMU HH(OpMAaLUU IO
XUMUW  (Hay4Has M HAY4YHO-TIONYJIsIpHas  JMTeparypa, CJOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTMBHO OIICHWBAaTh WMHQPOPMAIMIO O BEIIECTBAX, WX
MPEBPAIICHUSAX U MPAKTUYECKOM NMPUMEHEHUH U YMEHHE UCIIOJIb30BaTh €€
JUTS pellieHrst y9eOHO-TI03HABATEIbHBIX 3aa4

Brnanenvne ocHOoBaMM TOHSTHHHOTO armapaTa ¥ CHMBOJIMYECKOTO S3bIKa
XUMHH 7S COCTaBIeHUs (OpMyN HEOPTraHMUYECKUX BEIIECTB, YpaBHEHUU
XUMHYECKHX peakinuii; ocHoBamMHu XuMmuueckoii HomeHkarypsl (IUPAC u

TPUBUAIBHOI)

YMeHne OOBACHITH CBSI3b TOJOXKEHHS »djeMeHTa B Ilepmomnueckoi
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7.2
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8.1

8.2

8.3
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9.2

9.3

10

CHCTEME C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHUYECKUX
JJIEMEHTOB (cocTaB M 3apsii  sAapa, oOOILIee YUCIO 3IIEKTPOHOB),
pacmpesereHueM S3JEKTPOHOB 110 HYHEPreTHYECKUM YPOBHSIM aTOMOB

IIEPBBIX TPEX MEPUOIOB, KAIKS U KaJabLUs

[IpencraBinenue 0 MNEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUUYECKUX
ANIEMEHTOB (paauyc aToMa, BJIEKTPOOTPUIATENBHOCTb), TMPOCTBIX H
CJIOKHBIX BCIICCTB OT IIOJOXCHUA 3JICMCHTOB B HepHOHquCKOﬁ CHUCTEMC
(B MaJIbIX MepHOJaxX M TJIaBHBIX MOATPYIIAx) U 3JIEKTPOHHOTO CTPOCHUS

aroMa
YMmenune kinaccupuIupoBaTh:

XUMHNYCCKHUEC DJICMCHTHI

HEOPraHUYeCKUE BEIECTBA

XUMHYECKHE PeaKknuu

VMeHHe onpeessTh:

BQJICHTHOCTh U CTEIICHb OKUCIICHUS] XUMHUYECKUX 3JICMEHTOB, 3apsi/] HOHA

BUJ| XUMHYECKOW CBS3M W THII KPUCTAUIMYECKOH CTPYKTYpHl B
COCMHEHUSIX

XapakTep Cpebl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
OKHUCJIUTEh U BOCCTAHOBUTEb

YMeHue xapakTepu3oBath (hU3HMUECKUe U XUMUYECKUE CBOWCTBA:

IPOCTHIX BELIECTB (KUCIOPOA, 030H, BOJOPOJ, TpaduT, anMas, KpeMHHUIl,
asort, gocdop, cepa, XJop, HATPUH, KaIH, MarHUH, KaJbIUi, aJIOMUHHM,
KEJe30)

CIIO)KHBIX BEIIECTB, B TOM YHCIIE€ UX BOJHBIX PAacCTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHUIBI M TUIPOKCUABI MeTawioB |—IIA
rpynmn, amtomunus, meau (1), muaka, sxenesa (11 u 111), okcuast yriepona
(I u 1V), xpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, cepHas, a30THUcTas, a30THas, (QocdopHas, yroiapHas,
KpeMHHUeBasi KUCII0Ta U X COJIN)

MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT
UX COCTaBa M CTPOEHMs, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX
CBOWMCTB, BO3MOXHOCTh TIPOTEKAHUS XHUMHUYCCKHX TIPEBpaIlCHUN B

Pa3JIMYHBIX YCIIOBUAX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE U HOHHBIE YPaBHEHUS PEAKIIHii, B TOM
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104
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111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

13.2

13.3

YHCHE:
peaKkIuii HFOHHOTO OOMeHa
OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit

WUTIOCTPUPYIOIINX XUMHUYECKHE CBOICTBA M3YYEHHBIX KJIACCOB (TPYIIN)

HCOPraHNYCCKUX BCUICCTB

MMOATBCPKAAOINX TCHCTUUCCKYIO B3aMUMOCBA3b MCIKIY HUMU

YMeHne BEIMUCIATH (IPOBOIUTH PACUETHI):

OTHOCHTEJIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTIF0 XUMHYECKOTO JIEMEHTA B COSAMHEHUH

MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEUIECTBA M €T0 Maccy, 00beM ra3os

110 YPaBHCHUAM XUMHWYCCKUX pCaKHI/Iﬁ 1 HaXOauTh KOJIMYECTBO BCIICCTBA,
00BEM U MacCy PEareHTOB WU MPOYKTOB PEaKIUH

Brnanenue (3HaHue OCHOB):

OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HaHHs (HaOM0/IeHne, U3MEpEHUE,
OKCIEPUMEHT, MOJICIIUPOBAHKE) TIPU W3YUYCHHH BEIIECTB M XHUMHUYCCKUX
ﬂBJIeHI/H\/JI; YMCHUC C(bOpMy.HI/IpOBaTI) HpO6JICMy U OpCAJIOKUTL MMYTU eé
pelieHus

Oe30ImacHoM pa6OTI>I C XUMHUWYCCKUMH BCIICCTBAMMU, XUMHYECKOU HOCYI[OI71

1 1abopaTOpHBIM 000PYA0BaHUEM

npaBujaMu 0€30MacHOr0 OOpaIlleHUs C BEIIECTBAMHU, UCIOJIb3YEeMBbIMH B
MOBCEIHEBHON JKHU3HH, MpaBWJIaMU TOBEIEHHUS B IENAX COepekeHus
3J0POBbSI M OKPYXaIIeHd MNPUPOJHOM CpeAbl; IOHHUMaHWE Bpena
(omacHOCTH) BO3/ICHCTBUS Ha )KUBBIE OPTraHU3MBI OTIPEICIIEHHBIX BEIIECTB,

croco0oB YMCHBUICHUSA U MTPEAOTBPALICHHA UX BPEAHOT'O BOSZ[GI\/'ICTBI/IH
Hammune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA HW OCYHICCTBJICHUA
CICAYIOMUX XUMHUYCCKUX SKCIICPUMCHTOB!

M3Y4YeHHE U ONHUcaHHe (PU3NYECKHX CBONCTB BELIECTB; O3HAKOMIIEHHE C
(GU3NYECKUMU U XUMHUYECKUMH SIBJICHUSMH; OIIBITHI, WJUTIOCTPUPYIOLIHE

MPU3HAKU POTEKAHUS XUMUYECKUX peaknuit
U3ydeHHe croco0O0B pa3eieHus cMmecel

IMOJIYUYCHHEC KHUCJIOpPOJa U U3YUYCHHUEC €TO CBOﬁCTB; IMMOJIY4YCHHE BOAOpPOJa U
HU3YyUCHUC €TI0 CBOﬁCTB; MOJIYYCHHUEC YTJICKUCIIOIO0 ra3a M HU3Y4YCHHE C€TO

CBOICTB; MOJYyYCHUE aMMHaKa U U3y4€HUE €ro CBOMCTB
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135

13.6

13.7

13.8
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141

14.2

MPUTOTOBJIEHWE  PACTBOPOB C  OMNPENETEHHOM  MacCcOBOM  JI0JeH

PacTBOPEHHOTIO BEILIECTBA

NPUMEHEHUE WHIMKATOPOB (JaKkMyca, MeTHWIopaHxka u (eHondranenna)

AT OIIPEACIICHUA XapaKTEpa CpEAbI B paCTBOpPaxX KUCJIOT U menoJe

UCCTIeIOBaHNE U OMKCAaHHE CBOICTB HEOPTaHMUYECKHX BEIIECTB Pa3IMUHBIX
KJIACCOB; H3YYEHHME B3aUMOJECUCTBHSI KHCIOT C METaUIaMH, OKCHJIaMH
METAJIOB, PAcTBOPHUMBIMH M HEPAaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMH,
IIOJIyUEHUE HEPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHME OJHOIO MeETajlla
IpyrMM U3 pacTBOpa COJIM; MCCIeOBaHHE aM(OTEpPHBIX CBOWCTB

THAPOKCHUAOB AJIIOMHUHUA U TUHKA

pelIeHNe SKCIEPUMEHTAIBHBIX 3a/ad 1o TemaMm: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHMI»;, «DJIEKTPOJUTHYECKAS TUCCOLUALIUSY;
«Baxxueiimme HeMeTalabl M X COCAUHCHUM», «BakHelmne MeTaniabl B

X COCAUHCHUA»

XUMHAYECKHE HKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU TPOTEKAHUS
peakuuii HOHHOTO OOMEHa; KaYeCTBEHHBIC PEaKIMi Ha MPUCYTCTBYIOIINE
B BOJHBIX pAacTBOpax HOHBL: XJIOpUA-, OpOMHUA-, HOIAUI-, CyIabdaT-,
¢docdar-, xapOOHAT-, CHIMKAT-aHUOHBI, THIPOKCHUI-UOHBI, KAaTHOHBI
aMMOHHS, MarHusl, KaJbLus, aIFOMUHUS, Kene3a (2+) u xxenesa (3+), meau
(2+), nuHKa

YMeHue:

NOpPEACTaBIATh  pe3yibTaThl  JKCIEpUMEHTa B  (opMe  BBIBOJOB,
JIOKa3aTeibCcTB, TpaduKOB ¥ TaOMMII W BBISBISATH DMIIUPHUECKHUE
3aKOHOMEPHOCTHU

YCTAQHABJIMBATh CBSI3M MEXJY peaJbHO HAOII0NaeMbIMH XUMHUYECKUMHU
SBIICHUSIMA W TIPOIIECCAMHM, MPOUCXOSAIIMMU B MaKpO- U MHUKPOMHDE,

0OBSACHSITH NMPUYUHBI MHOT 006pa31/151 BCIICCTB



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

Kon
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1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

[lepBoHavalIbHBIE XUMUYECKUE TTOHSATHUS
UYucrsie BemecTBa U cMmecu. CriocoObl pa3zienenus cMeceit

ATOMBI H MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOIBI  XHUMHYECKHX

3JICMCHTOB. HpOCTbIe " CJIOXKHBIC BEUICCTBA.

Xumnueckas Gopmyra. BareHTHOCTh aTOMOB XMMHUYECKHX 3JeMEHTOB. CTEneHb

OKHUCJICHUA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcUTeNLHAs AaTroMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHas Macca. MaccoBas g0 XMMHUYECKOTO 3JICMEHTa B

COCIMHCHHNU

KomnyectBo BemectBa. Monbs. MousipHas macca. MousspHbIii 00bEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MACCHI M YUCJIAa CTPYKTYPHBIX CIUHUIL] BEIICCTBA

duznyeckrie W XUMHYECKHE SBICHUSI. XHUMHUYECKas peakuuga u eé IIpHU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHUA

[Tepuonnueckuii 3akoH U Ilepuoauueckas cucrema XMMUYECKUX 3iieMeHToB J1.1.

MenneneeBa. CTpoeHHEe aTOMOB

[lepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMMHA4YECKUX 3iueMeHToB [1.M.
MenpeneeBa. Ilepuonbl u rpynnel. OU3NYECKUN CMBICI MOPSIKOBOIO HOMEpA,

HOMCPOB II€pruoaa U I'pyYHIIbI 3JICMCHTA

Crpoenue atomoB. CoctaB aToMHbIX sifep. M3oromnbl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  O00JIOYEK aTOMOB TMepBbIX 20 XMMHYECKHUX DJIEMEHTOB

ITepuoanueckoit cucremsl [I.11. Menneneena

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX HJIEMEHTOB MEPBBIX TPEX
MEepUoJIOB, Kalvs, KalblHsa (paguyca aTroMOB, JJIEKTPOOTPHIATEIILHOCTH,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB) M UX COCIMHEHUI B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB B [leprouveckoil CCTeMe B CTPOSHHUEM X aTOMOB
CtpoeHue BelecTa

Xumudeckass CBs3b. KoBaneHTHass (MOJspHAsT ©  HETMOJSPHAs)  CBSI3b.
DNEKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  DJIEMEHTOB. HNonnas  cBA3b.

Merannnueckas cBSI3b
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Tunel kpuctauIMyeckux pemeérok (aromMHas, HWOHHAs, MeTaJUIM4yecKast),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PElIETKH U BUIA

XHUMHYECKOU CBI3U

Baxwneimue NPEACTAaBUTCIIN HCEOPraHUYCCKUX BEIICCTB. Hemeramnmel u  ux

COCIMHCHNA. MeTtamisl ¥ UX COCIUHCHUA

Knaccupukanuss u HOMEHKJIAaTypa HEOPraHMYECKHMX COCTUHEHUH: OKCHJIOB
(coneobpa3syromue: OCHOBHBIE, KHCIOTHBIC, aM(OTEPHBIC) U HECOJICOOpa3yIOIIIHE;
OCHOBAaHUI (mménoumn u HEPacTBOPHUMBIE OCHOBaHU); KHUCJIOT
(xucnopozcoaepKaime 1 6eCKUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);

coJier (CpeTHUX U KHUCIIBIX )

dusnuecKue 1 XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOIOPO/IA,
XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

Ou3nyeckue U XHUMUYECKHE CBOWCTBA MPOCTHIX BEUIECTB-METAIIOB: JIUTHS,
HATpUs, KalWs, MarHus U KaJiblMs, aJIOMHUHUA, Kene3a. DIEKTPOXUMHUYECKHA

PsA HAIPSKEHUN METAJLIOB

du3ndyecKkue U XUMHUYSCKUE CBOWCTBA BOJOPOJHBIX COCTUHEHHH HEMETAIIIOB:
XJIOPOBOJIOPO/JIA, CEPOBOAOPO/IA, aMMHUAKa

dusznyeckue ¥ XMUMHYECKHE CBOWCTBA OKCHIOB HemetawioB: cepwl (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yrinepona(ll, 1V), kpemuus(lV). Tonyuenne
OKCHJIOB HEMETAJIOB

Xumnueckue cBoricTBa okcuioB: metamwuioB |A—IIIA rpymmn, muuka, memu(ll) u

xenesa(ll, 11). TToryueHne OKCHIOB METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpE
THJIPOKCUIOB ~ alllOMHHMA, Kesie3a, LuHKa). IlodydyeHue oOcHOBaHMM WU
aM(pOTEpPHBIX THJIPOKCHUJIOB

OOme XMMHUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOZOPOAHOM, CEpOBOAOPOAHOIM,
CEpPHHUCTOM, CEpPHOM, a30THOH, (PocPopHOM, KpeMHUEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAaHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimor

O6mue xuMHuyecKre cBoicTBa cpenHux coieil. [lonydenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,
YIJIEKHUCIIOTO Ta3a B J1abopaTopuun

[Tony4yenue amMmmHaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB
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5.1

5.2
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I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX COGI[I/IHGHHfI
Xumudeckue p€akuuu

Knaccudukarnuss XuMU4ecKuxX peakuuil Mo pa3IuyHbIM MIPU3HAKaM: 110 YUCIYy U
COCTaBy YyYacTBYIOIIMX B pPEaKIMHU BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Io

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

TennoBoi 3 ekt XUMHIECKOW peakIuu, TEPMOXUMUYECKHE YpaBHEHUs. JK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

OKHCIUTEIBFHOBOCCTAHOBUTCIBHBIC pCaKknuu. OKuCIUTEeIN U BOCCTAHOBUTCIIH.
HpOHCCCBI OKHCJIICHUSA n BOCCTAaHOBJICHU . BHCKTpOHHI)IfI OanaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCaKknuun

TeopI/IH SHeKTpOHHTHq€CKOﬁ AuCCoraluu. KaTI/IOHBI, AHHWOHBI. 9J'ICKTpOJII/ITLI n

HEOJICKTPOJIUTHI. CunbHbIC U Cla0kIe OJICKTPOJIUTHI. CreneHb JUucconmuanumn

Peakiiuu nonHOrOo OOMEHa. YCIOBUSA MPOTEKAHWS PEAKIMi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ
Xumus u OKpYyKaromiasa cpeaa

Bemecrsa ¥ Marepuansl B IIOBCEAHEBHOM JKU3HHM 4elOBeKa. besomacHoe
UCTIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX pEaKkIuid B JIA0OpaTopuu H OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

XuMUYeckoe 3arps3HEHHE OKpyKaromed cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MPeIOoTBpaIICHUS
[IpenenpHas gomyctumasi koHneHtparusi BemectB (IIJIK). Pomp xumum B
pEelIeHUU  DKOJIOTHYECKUX TMpobiieM. VYcwieHwe mnapHukoBoro dddexra,

Pa3spymieHue 030HOBOT'O CJI0A

[Ipumenenue cepwl, azota, dochopa, yriepoaa, KpEMHUS U UX COCAUHCHHUI B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CelIbCKOM Xo3sicTBe. IIpumMeHenue
METAIJIOB M CIUIaBOB (CTajib, YyryH, AIOPaJIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coeAuHeHuil. [loHsATHe 0 KOppO3UM METayioB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupoaHble HMCTOYHMKH YIJIE€BOAOPOAOB (yrojib, HPUPOJIHBIM ra3, HEPTb),
MPOAYKTHI MX NepepaboTKu (O€H3UH), UX POJIb B OBITY U POMBIIIJICHHOCTH
[lepBoHayasgbHbIE TOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHHSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, 3TaHOJ, TIMLEPUH, YKCYCHasl KUCIIOTa).
IToHsiTHe 0 OMONOTMYECKH Ba)XKHBIX BEILECTBAX: XKHUpPaX, Oelkax, yrieBoJax — U Ux

POJIM B JKU3HU YCIIOBCKA



7 Pacuérer:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 10 XUMHYECKUM yPaBHCHHUSIM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






