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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeIbHOM IPOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha OCHOBE (eaepaibHONM paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuUMHUS» B 00pa3oBaTeNbHBIX  oOpraHusaiusx Poccuiickoi
denepaunu.

[Iporpamma mo xumuu MaéT MpeACTaBICHHE O LEAX, OOIIel CcTpaTeruu
oOy4eHUs, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEJACTBAMH Y4eOHOTO
npeaMeTa,  yCTaHABIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepXKaHue,
peayCMaTPUBAET PACIPEICIICHHE €Tro M0 KiaccaM M CTPYKTYPUPOBAHHUE IO
paszznenaM M TeMaM MPOTpaMMbl MO XUMHUH, OMNPEIEIseT KOJUYECTBCHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEH/TYEMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XHUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro IMpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXKHOCTA MpeAaMeTa s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOOBaHUMU
K pe3yjibTaTaM OOy4YeHHUss XMMHUHM Ha YpOBHE IeJiel u3ydeHHUs NpeameTra u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON MACSTEIBHOCTH OOYYarOIIerocs: IO
OCBOCHHUIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIY>KUT OCHOBOW [JIsi (hOPMHPOBAHUS MHPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM €JUHCTBE MUPA, BAKHYIO
pOJIb UrparoT GOPMHUPYEMBbIE XMUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUIX
SHEPTUU U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TT00ATbHBIX
mpo0JIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH IS CaMOpa3BUTUA U
dbopMupoBaHUS KYJIBTYpHl JUYHOCTH, €€ oOmed u (QYHKIIMOHAIBHON
IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
OoOydJarommXcs, HABBIKOB HMX CaMOCTOSITCIIbHOW y4eOHOW JesSTEITBHOCTH,



AKCHEPUMEHTAIBHBIX U HUCCIEIOBATEIbCKUX YMEHUN, HEOOXOAUMBIX KakKk B
MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3TJIla HA ©IWHCTBO MPUPOABI M  YEJIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH
oOyyJarommxcs;

crocoOCTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAaHUSAM, K TIPUPOJE, K UEJIOBEKYy, BHOCUT CBOM BKJIajJ B
AKOJIOTUYECKOE 00pa3oBaHue 00YyUaOIIUXCS.

JlaHHbIe HarpaBlieHUs] B 00y4EeHUU XUMUM O0ECTICUUBAIOTCS CeIU(UKON
CoJiepKaHMsl yuyeOHOTro TIpeAMeTa, KOTOPBIM SBJISETCS  IEIaroruvyecku
aJanTHPOBAaHHBIM OTpaK€HWEeM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTare
€€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOTI'O OOIIETr0 0Opa3oBaHMsI OPHUEHTHUPOBAH
HAa OCBOEHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TMOHSITUH XUMUH,
OCHOB HEOPTaHWYECKOM XHMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX TMOHSITUN
OpraHUYeCKON XUMHHU.

CrtpykTypa cofepkaHus IporpaMMbl 10 XUMUU c(hOpMUpPOBaHA HA OCHOBE
CUCTEMHOI0 MoAxoJa K €€ nzydeHuro. CoiepKaHue CKIIAJIbIBAETCS U3 CUCTEMBI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMbI TMOHITUH O
XxuMu4ecko peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbI IO
OPUHIUITY TOCJIEN0BATEIBHOTO PA3BUTUSl 3HAHUM HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3axkona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMHYECKOH CBSI3H;

— MpeacTaBiIeHUN 00 HIEKTPOJIUTHYECKON AUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OTHOTO ypOBHA K JPYrOMYy, BBIMOJHAS (YHKIUHU OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHre mOporpaMMbl MO XHMHHU CHOCOOCTBYET (HOPMUPOBAHUIO
MPEJCTABICHNAS] O XHMHUYECKOM COCTABISAIONICH HAayYHOW KApTUHBI MHUpa B



JIOTHUKE €€ CHCTEeMHOW MPUPOIBI, ICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO
¥ METOJaM MO3HAaHMS B HayKe. M3yueHne XuMUU MPOUCXOTUT C TIPUBIICUCHUEM
3HAHMA W3 paHee M3YYCHHBIX YYEeOHBIX MpeaMeToB: «OKPYKAOIMHA MHUDP,
«buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yd4eHUWM XUMUHU TPOUCXOTUT (HOPMUPOBAHWE 3HAHWA OCHOB
XAMHYECKOM  HAyKM Kak  00JJacTH  COBPEMEHHOTO  ©CTEeCTBO3HAHWS,
MPAKTUYCCKON JICSITEILHOCTH 4YeJOBEKa M KaK OJHOTO0 W3 KOMIIOHCHTOB
MHUPOBOM KyNbTYphIL. 3ajladya y4eOHOTro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMBbI XHUMHUYECKHX 3HAHUW — BaXKHEWIINUX (DAKTOB, MOHSITHH, 3aKOHOB W
TEOPETUYCCKUX TIOJIOKCHHUH, JOCTYMHBIX OOOOIICHHH MHPOBO33PEHUYECKOTO
XapakTepa, S3blka HayKd, B TMPHUOOIICHHH K HAYYHBIM METOJaM ITO3HAHMS TIPH
W3YYCHHHM BEIICCTB M XMMHUYCCKHX PEaKIHid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIBHBIX YMEHUH W WX NPHUMCHCHUU B y4eOHO-TIO3HABATEIBHOU W
y4eOHO-HCCIIEIOBATCIIBCKON  JISATEILHOCTH, OCBOCHHM IpaBUi 0E30MacHOTO
oOpalleHus C BEIICCTBAMH B TIOBCCTHCBHOM JKHU3HH.

[Ipy wW3ydYeHMM XUMHUHM Ha YpPOBHE OCHOBHOTIO 0OIIEro oOpa30oBaHUs
BaYXHOE 3HAUYCHHE MPUOOPETTU TaKue 1EeIH, KakK:

— ¢GopMHpOBaHUE HWHTEIIEKTYaJbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOy4YeHHs Ha CHCTEMaTHYeCKOe MPUOOIICHHE
0oOy4JaromuXxcs K CaMOCTOSITEIbHON MO3HABATENbHON NESITENbHOCTH, HAYYHBIM
METOJIaM TO3HAHUS, (POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMHH;

—  obecmedyeHue  yCIIOBHA, CIIOCOOCTBYIOIIIUX ~ TPUOOPETEHUIO
OoOydJaromMMHCS  OMBbITa  PAa3HOOOpA3HOW  NEATENLHOCTH, TIO3HAHUS W
CaMOTIO3HAHMS, KIIOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMN), UMEIOIUX
YHUBEPCAIBHOE 3HAUCHUE ISl PA3IMYHBIX BUJIOB JESTEIHHOCTH;

— (¢opMupoBanue o00mIeH (QYHKIMOHATBHON H €CTeCTBEHHO-HAYYHON
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBSICHATh U OIICHUBATH SIBICHUS
OKPYXAIOIIEro MHUPA, UCIOIb3Ysl 3HAHUS W OIBIT, MOJYYCHHBIC MPU U3yUYCHUU
XAMHH, TPUMEHSATh WX TPU PEUICHUU MPOOJIeM B TOBCETHEBHOW JKH3HU U
TPYZOBOU AEITEIbHOCTH;

— (dopmupoBaHne y O0Oy4YalOMUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUS TEHHOCTH XWMHWYECKWX 3HAHWH U1 BBIPAOOTKH SKOJOTUYECKU



11e71eco00pa3HOTO TMOBEACHUS B OBITY W TPYAOBOM JACSATEIBHOCTH B IIEJSIX
COXpPaHEHUsI CBOETO 3I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tipoduisi U  HaNpaBIEHHOCTH
JanbHeuIero o0yyeHusl.

OOmiee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHS] XUMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiiacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsATHE O MeTOJax MO3HAHUSA B XMMUHU. YHCThIE BEUIECTBA U CMECH.
Cnioco0nI pa3zeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (opmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa coOcCTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHOcUTENBHAST MOJICKYJIsIpHAsi Macca. MaccoBasi 40JIsl XUMUYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monbs. MounsipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IUHMI] BellecTBa. Pacué€rbl mo
dbopMyaM XUMUYECKUX COEAMHEHUI.

@u3znueckue M XUMHUYECKUE SBICHUA. XHMHUYECKas peakuus u eé
NPU3HAKK. 3aKOH COXPAHEHHMS MacChl BELIECTB. XHWMHUYECKUE YpPaBHEHUSI.
Knaccuduxkanus XuMu4eckux peakiuil (CoeIMHeHu s, pa3IoKeHUs, 3aMeIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJ0M, MpaBuiaMu paboThl B JabopaTopuun
u mpuéMamu oOpamieHuss ¢ J1abopaTOpPHBIM O0OpyAOBaHHWEM, H3y4YCHUE U
omucanue (HU3UYECKUX CBOWUCTB 0Opa3lloB HEOPraHMYECKUX BEIIECTB,
HabOmoneHne ¢pu3ndeckux (IMIaBlieHue BOCKA, TasHUE JIb/Ia, pAaCTUpPaHUE caxapa
B CTYIIKE, KUIEHUE U KOHJCHCAlWi BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOIOJEHUE U ONUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanum, B3aMMoOEHCTBUE
xene3a ¢ pactBopoM conu meau (1), uzyuenue cnoco0oB pa3zieNieHUsI CMECEH: ¢
MOMOIIFI0  MarHuTta,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINA,
xpoMarorpadus, MOpPOBEICHUE OUYHUCTKHM IOBAPEHHOW COJM, HAOIIOJIEHHE U
ONMCAaHUE PE3YyIbTAaTOB MNPOBEACHUS OMNbITA, WILIFOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETIEH MOJIEKYJT (IIAPOCTEP>KHEBBIX).



BaxxHelilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopoa — 3j1€MeHT U pOCToe
BellecTBo. HaxokaeHue kuciopona B mpupoje, Gpuznueckue U XUMHUYECKUE
cBoictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CriocoOb
MOJIyYEHHUs KHUCIOpoJa B JabOopaTopuud U MNpOMbIIUIeHHOCTH. Kpyrosopor
KHcyIopoaa B ipupojie. O30H — aIoTponHas MoAu(pUKaIUs KUCIOPOoaa.

TemnoBoit 3 PexT XMMUUECKON peakuuu, TEPMOXUMUYECKUE YpPaBHEHUS,
9K30- U DHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHUE MApPHUKOBOTO 3P eKTa, pa3pyiieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupojse, (¢GU3MYECKUEe U XUMHUYECKHE CBONCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBoOCTBa BOJbl. Boga kak pacTBOpuTesb. PacTBOpBL.
HacelllieHHbIE U HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 11075 BeIlIECTBA B pacTBope. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poiib pacTBOpOB B MPUPOAE M B KU3HU ueloBeka. KpyroBopot
BOJBI B IpUPOJE. 3arpsA3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX
BOJ.

Knaccuduxanus neoprannueckux coeauHernit. Oxcuasl. Knaccudukarms
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HeconeoOpasyromue. HomeHnknarypa oxcujaoB. Duznueckrue U XUMUYECKUE
CBOMCTBa OKCUIOB. [loyuyeHne OKCHI0B.

OcnoBanusi. Knaccudukaiysi OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBbIC
ocHoBaHMs. HoMeHknaTtypa ocHOBaHMH. PU3NUECKUE U XUMHUYECKUE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccudukanus xkucinor. Homenknarypa kucnor. Ousndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. Du3nyeckue U XUMHYECKHE CBOMCTBA
conent. [lonydyenue comen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPEACICHHE COAEPKAaHUA KHUCIOpoJa B  BO3AYyXE,
MoJlyuyeHue, coOupaHue, paclo3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOPOJA,
HaOJI0JICHHE  B3aWMOJICMCTBUS  BEIIECTB C  KHUCJIOPOJAOM U YCJIOBUS



BO3HUKHOBEHUS M TIpeKpalieHuss TopeHusi (TMokapa), O3HAKOMJIEHHUE C
oOpa3lilaMd OKCHUJIOB M OINKCAaHHE UX CBOWMCTB, MOJy4YeHUE, COOUpaHUe,
pacrio3HaBaHUE M W3y4YE€HHE CBOMCTB BOJIOpojJia (TOpEeHHUE), B3aUMOJCHCTBHE
Bojiopoja ¢ okcuaoM mMeau (I1) (Bo3mMokHO MCIOIB30BaHUE BUACOMATEPHUAIIOB),
HaOJI0/IeHne O00pas3lloB BEIIECTB KOJIMYECTBOM | MOJb, UCCIEAOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C Pa3IUYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JI0JEH pacTBOPEHHOIO
BEI[ECTBA, B3aMMOJICCTBHME BOJbI C MeTAIaMH (HATpPUEM U KaJIbI[UEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUJICOMATEPUANIOB), UCCJIEIOBAHUE O00pPa3loB
HEOPraHUYECKUX BEIIECTB Ppa3IMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEJIOYEH, H3y4YCHUE
B3aumozeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C
MeTaJJIaMH, PEAKINI HeUTpanu3auu, MoJay4eHue HEpaCTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeETajula JpPYyruM W3 PacTBoOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7ay Mo TeMe «BaxHeilume KiIacchl HEOPraHU4YeCKUX
COECIMHEHUI.

IMepuonuueckuit 3axkoH U Ilepuogmuyeckasi cucreMa XMMHYECKHX
ieMenToB JI. . MenneneeBa. CtpoeHue aTtoMoB. XUMHYECKasi CBA3b.
OxucanTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUT

[lepBbie MOMBITKH KIaCCUPUKALMKA XUMUUYECKHX 3yeMeHTOB. [loHaTHe o
IPYIIaxX CXOOHBIX AJIEMEHTOB (IIEJIOYHbIE W HIEJIOYHO3EMEIbHBIE METAJLIBI,
raJIOreHbl, MHEPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpble 00pa3yroT amdorepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepunonnueckuit 3axkoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkomepuoaHas ¢ JIMHHONEPHOIHAS (OPMBI
[Tepuoguueckoit cucTtembl xumuueckux odiaemeHtoB J[. WM. Mengaeneena.
[lepuonsr u rpymnmbl. OU3NUECKUN CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX siaep. WM30Tombl. DIEKTPOHBI.
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB NEPBHIX 20 XUMHUYECKUX IJIEMEHTOB
ITepuonnueckon cuctemsl Jl. 1. Menaeneesa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 10 ero nosnoxxenutro B [lepuonnueckoi cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAJUIMYECKNX U HEMETAUIMYECKUX CBOMCTB I10 TPYNIIaM U NIEPUOJAM.



3nauenue llepumommueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS Hayku U npaktuku. . 1. Mennenees —
YYEHBIN U IPaXKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPUIATENIBHOCTh XUMHUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIU.
[Ipouieccrl OKUCIEHUS U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3yuyeHrne 0oOpas3IoB BEIIECTB META/VIOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUJAPOKCHIA IIMHKA C PacTBOpaMU KHUCJIOT U WLIETOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIU
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHUS ).

Meoscnpeomemnule céa3u

Peanuzamus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCSL 4Y€pe3 MCIOJIb30BAaHHE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATHUM, SBJISIONIMXCA CHUCTEMHBIMH JUJIS OTJEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHSA: HaydHbIM (akT, THIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTe3, Kilaccupukamus, MEepUOIUIHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusznka: marepusi, atoM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU]I,
W30TONbI, PAAUOAKTUBHOCTh, MOJICKYJA, JJECKTPUUYECKUN 3apsijl, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSHHE BEIeCTBa, ra3, (U3HUYECKHUE BEIUYHHBI,
€IMHUITBI U3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIHI,
MOJIE3HBIE UCKOITAEMBbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYeCKasi peaKus

[Tepunonuueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. . MenpaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX JJEMEHTOB TIEPBBIX TPEX MNEPUOJOB, KalMs, KaJIblHS W UX
COCIMHEHUH B COOTBETCTBHM C IOJIOKEHHUEM 35eMEeHTOB B Ilepuommyeckon
CHCTEME U CTPOCHUEM KX aTOMOB.



Ctpoenue BemlecTBa: BUAbI XUMHUYECKOW CBSI3U. TUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
W BUJIa XUMHYECKOM CBS3H.

Knaccudpukanms u  HOMEHKJIaTypa  HEOPTraHMYECKUX  BEIECTB.
XUMHMYECKME CBOMCTBA BEIIECTB, OTHOCAIIUXCS K pa3IMYHbIM Kjaccam
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanus XUMUYECKUX peakIuid MO pa3IMuHbIM Mpu3HakaMm (110
YUCJTy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (P deKTy,
110 MW3MCHCHHUIO CTCICHECH  OKHCJIEHHS XHUMHYECKHX DJJIEMEHTOB, IIO
o0paTUMOCTH, TIO0 YYaCTHIO KarajauzaTopa). OK30- M DSHIOTEPMHUYECKHE
peaKIuM, TEPMOXUMUUECKUE YPABHEHMUSI.

[TonsitTue o ckopoctu xumuueckoi peakiuu. [lonsTre 06 0OpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKUX  peakiusx. [IoHsITHE O TOMOTEHHBIX H
reTeporeHHbIx peaknuax. llonsitue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW pEaKIUU WU
MOJIOKEHUE XMMHUYECKOTO PABHOBECHSL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMK, JJIEKTPOHHBIM  OanaHC
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOW  peakiuu. CocTaBieHHE  ypaBHEHUMU
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIHUM C HCIIOJIb30BAaHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKON JIUCCOIIMAIIMH. DIIEKTPOJIUTHI u
HE3JICKTPOJIUThl. KaTnoHbl, aHMOHBL. MeEXaHu3M AUCCOIMAIMA BEIIECTB C
pPa3IMYHBIMU BUJAMU XUMHYECKOUW cBsi3u. CterneHpb auccounanuu. CuibHbIE U
ciadbIe ATIEKTPOITHUTHI.

Peakiiuun wonHOro oOMeHa. YCIIOBHUS NPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJHBIE M COKpAamI¢HHBbIC HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCIIOT, OCHOBaHUN M COJIEH B CBETE NPENCTABICHUN 00 SJIEKTPOIUTUYECKOMN
nucconnanu. KauecTBeHHbIE peakiiuyd Ha HOHBIL. [IoHATHE O TMAPOIN3E COEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJICJISIMU KPUCTAJUTMYECKUX PEMIETOK HEOPraHUYECKUX
BCIIIECTB — METANIOB W HEMETaIoB (rpaduTa W ajiMasa), CIOKHBIX BEIICCTB
(x;mopuga HaTpus), MCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOU
peakiuu  OT  BO3JCHCTBHS  pa3IMYHBIX  (PaKTOPOB, HCCIICJOBaHUE
3JIEKTPOIIPOBOJTHOCTH PACTBOPOB BEMIECTB, MpolEcca IUCCOLUUAIUAN KHUCIOT,
Iea04ei U coyiek (BO3MOXKHO MCIIOJIb30BaHNE BUIEO MAaTEPHAJIOB), MPOBEACHUE
OTBITOB, WILTIOCTPUPYIOIINX MPHU3HAKK MPOTEKAHUS PEeaKIuii HOHHOTO oOMEeHa



(oOpazoBanue ocajaka, BbIJEJIEHHE Tra3a, OOpa3oBaHHE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX —pPEaKIUi
(ropenue, peakuuu pa3noKeHus, COEIMHEHHS ), pacno3HaBaHUE
HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX pPEAKIUH Ha HOHBI,
pelIeHre 3KCIEePUMEHTANIbHBIX 3a/1a4.

Hemertanbl U MX coelnHeHUA

OO6mast xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TallOrTeHOB. XHUMHUYECKHME CBOIICTBA Ha TpUMeEpe XJIopa
(B3auMopeiicTBUE C MeTajlaMH, HeMeTalJlaMH, Lieiao4yamu). XJIOPOBOJOPO.
ConstHast KMCI0Ta, XUMUYECKHE CBOMCTBA, MOJIydeHHEe, TpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJIOPOJAa Ha OpraHU3M 4esloBeka. BaxxHelme XJopuabl U Ux
HAXO0XJICHHE B IPUPOIE.

O6mast  xapakrtepuctuka ds1eMeHToB  VIA-rpynmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapakTepHble cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHCIOpoAa H Cepbl. AJIOTPOIHBIC
MoaU(UKALMK KICIOPOJa U cepbl. XUMHUUECKHE CBOMCTBa cepbl. CepoBOAOPOI,
cTpoeHue, ¢u3MUeckue MW XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
NpPEICTABUTENN KHUCIOTHBIX OKcuAoB. CepHas KuCIOTa, (U3HMYECKHE U
XUMHYECKHE CBOMCTBa (00mIMe Kak TMpeACTaBUTENs Kiacca KUCIOT U
cneruduyeckrue). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
crocoba mony4yeHus: cepHoil kucnothl. [Ipumenenue cepnoit kucinotsl. Conu
CEepHOM KHCIIOTHI, KAUeCTBEHHAs peakiusi Ha cynbdaT-uoH. Haxoxnenue cepsl
U €€ COCIUHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpA3HEHUE OKPYKAKOIIEH CPEIbl
COEIMHEHUSAMM cepbl (KUCIOTHBIE TOXKAH, 3arps3HEHUE BO3yXa U BOJAOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mast xapakTepucTrka 3meMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTE€pHbIE CTEINEHU OKHUCIEHHA. A30T, pPACHpPOCTPAHEHHE B
npupojie, pusnueckue U XuMHueckue cpoiicta. KpyroBopot azota B nmpupoje.
AmMuak, ero Gpu3nYecKue U XMMHUUIECKUE CBOMCTBA, TIOJYYCHHE U TIPUMEHECHHE.
Comu amMMoHUS, WX (GU3HYECKHE W XUMUYECKHE CBOWCTBA, NPHUMEHCHHE.
KauecTBeHHast peakiusi HAa UOHBI aMMOHUS. A30THas KHUCIJIOTa, €€ MOJIy4YeHue,
dusnueckne M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpEACTaBUTENS Kiacca
KHCIIOT W crnenududeckue). Mcnonp3oBaHne HUTPATOB W COJIEH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX yAOOpeHUuM. XUMUYECKOEe 3arpsi3HEHUE OKpYKarolen
Cpeabl COeAMHEHUAMU a30Ta (KUCJIOTHBIE JT0XKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI



u BonoéMoB). Docdop, amnorpornubie moaudukanuu Gocdopa, puzndeckue u
xumuyeckue cBouctBa. Oxcun dochopa (V) u  docdhopHas Kuciora,
dbu3nUecKkue U XMMUYECKHE CBOMCTBa, ostyueHue. Mcnonb3oBanue ¢pochatos B
KaueCTBE MUHEPAJbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka d31eMeHToB [VA-rpynmbl.  OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEpPHbIC CTENICHU OKHUCJICHUS. YTIEpOJ, auIOTPOIHBIC
Moau(dUKALIUA, PACTIPOCTPAHEHUE B TMPUPOJE, (PUIMUECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopor yriepoaa B npupoae. OKCuabl yriepona,
uX (U3MYECKHEe M XUMHYECKHUE CBOWMCTBA, JCUCTBUE HA >KUBBIC OPraHU3MBI,
MOJIydeHUE W MIPUMEHEHHUE. DKOJIOTHYECKHE TPOOIEMbl, CBI3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rioOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
ahdekr. YrompHas Kuciaora U e€ COolMM, UX (PUIMUECKUE U XUMHYECKUE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHart-
noHbl. Mcnosnb3oBanne KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHbie TIOHATHST 00 OpPraHWYECKHX BEIIECTBAX Kak O
COCIMHEHUAX yriepoja (MeTaH, dTaH, TWJIEH, alleTHJIEH, STaHOJI, IJIMIIEPUH,
yKCycHasi KucioTa). [IpupoiHblE HCTOYHUKH  YIIEBOAOPOJIOB  (yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpPax,
Oenkax, yrieBoJax — M UX POJIM B KM3HU yeloBeka. MaTepuanbHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COCTUHEHUIA.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupozae. OOmue mpencraBieHusi o0
okcuae kpemuus (IV) u xpemaueBoi kucnore. CUIIMKaThI, ©X UCIOJIb30BAaHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeiIine cTpouTenbHbIE MaTepUalibl: KEPAMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobieMpl 6€30IacHOTO UCIIOIB30BAHUS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEHEBHON KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpa3I0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCIIOTHI, TPOBEICHNE KAaYeCTBEHHBIX PEAKIIUI Ha XJIOPHUI-MOHBI U HAOTIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndecKkne u XUMUYECKUE
CBOMCTBa TaJIOTEHOB W HX COEJUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUATIOB), O3HAKOMJICHHE C oO0pas3laMu XJIOPUIO0B (TaJOTeHUIOB),
O3HAaKOMJICHHME C o0pa3mamMu cepbl U €€ COCOUHEHUSMH (BO3MOXKHO
UCIIOJb30BaHUE BHUACOMATEPHUANIOB), HaONIOAEHUE TMpolecca OOyriuBaHUs



caxapa IOJX JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, WU3Y4YCHHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOM peakiuu Ha cyinbpaT-uoH U HaOMIOJeHUE TMpu3HaKa eé
MIPOTEKAHUS, O3HAKOMIIEHHUE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, pocdopa U ux
COCIMHEHUH (BO3MOXKHO HCIOJIb30BaHUE BHJEOMATEpUANIOB), oOOpa3LaMu
a30THBIX U (pocPopHBIX YI0OpEeHH, MoayYeHrue, coOupanue, pacrio3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHAKA, MPOBEIACHHUE KAYECTBEHHBIX PEAKIMN HAa HOH
ammoHust u  (QocdaT-uOH W U3yYEHHWE TNPU3HAKOB UX TMPOTEKAHUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOW A30THOM KUCIOTHI C MEJbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HU3YUYEHHUE MOJCICH KPUCTAITUYECKUX
pemérok anMmasza, rpaduta, QyIepeHa, O03HAKOMJICHHE C MPOIECCOM
a7IcopOLMKM PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U YCTPONCTBOM
IpPOTHUBOTAa3a, TOJydeHUE, COOMpaHUe, paclo3HaBaHUE M HM3YyUYCHHE CBOMICTB
YIJAEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHbBl U M3YYECHHUE TMPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIUEH CHIMKATHON MNPOMBIILUICHHOCTH, PEUICHHE SKCIEPUMEHTAIBHBIX
3a1a4 no teMe «BaxkHeHnne HeMeTallsIbl ¥ UX COSIMHEHMS.

MeTanjabl 1 UX COeAMHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHHUA B [lepuoanueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIOB. MeTtamnyeckast
CBSI3b U METAJUIMYECKasi KPUCTAIIMUECKAsl peleTKa. DIEKTPOXUMUYECCKUN PsiT
HanpsOKEHUH MeTayuioB. (PU3WYECKME M XHMHUYECKHE CBOWCTBAa METAJJIOB.
OO6mue crocoObl TONIydeHUsT MeTauioB. [loHSATHE O KOPPO3WH METAJIIOB,
OCHOBHBIC CIOCOOBI 3aIMTBl HMX OT Koppo3uu. CruraBel (CTajib, YYTYH,
TIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY M TIPOMBIIIIIICHHOCTH.

[[lenoynble  MeTauibl: TOJOXKEHWE B llepuommyeckond  cucrteme
XUMHYECKHUX 31eMeHTOB /. 1. MeHieneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE
B mnpupoje. Pu3nyuecknue U XMMHYECKHE CBOWCTBA (Ha TMpUMEpE HATPUA U
kanusi). OKcuabl W THAPOKCUIBI HATpusi W Kanusa. [IpuMeHeHue MIeTI0YHbIX
METAJJIOB U X COCAUHCHUIA.

[[lemouyHO3EeMENbHBIE METaIIbl MarHMid W KaJdbLMK: TIOJ0XXKEHHUE B
[Tepuonuueckoit cucreme xumuueckux osaemeHtoB JI. WM. Menpaeneesa,
CTPOCHME HMX aTOMOB, HaxoxJeHue B npupoaec. Duznmyeckne m XUMHUYECKUE
CBOMCTBA MarHus W Kalbllud. BaXHeWIne CcoeauHEHHS Kaiablius (OKCHI,
TUAPOKCHL, COJI). JKECTKOCTH BOJIBI U CIOCOOBI €€ YCTpaHEHUS.



Amromunui: mnonoxeHue B llepuonnueckoll cucTeMe XMMHYECKHX
anementoB JI. M. MeHnneneeBa, CTpO€HME aroma, HAXOXKJICHUE B IPUPOJE.
dusnueckue M XUMHUUYECKUE CBOMCTBAa amtoMHHHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa U TUAPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB
1. 1. MenpeneeBa, CTpoeHHE aTOMa, HaxOoXJAeHUE B Ipupone. Puszndeckue u
XUMUYECKHEe CBOMCTBa >kene3a. OKcuubl, TUAPOKCUAL U conu sxene3a (II) u
xenesa (III), ux coctas, cBOKCTBA U TOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMu METAJJIOB M CIUIaBOB, MX (PU3HUYECKUMU
CBOMCTBaMH, U3Yy4Y€HHUE PE3YyJbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA
KaJIblIUsl M HATpPHUs C BOJOM (BO3MOKHO HCIIOJB30BaHUE BHICOMATEPHAIIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIbI, IPOIIECCA TOPEHUS JKEJIe3a B KUCIOPOIe
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHUANIOB), IPU3HAKOB MPOTEKAHUS
KAUYE€CTBEHHBIX PEaKI[Mi Ha MOHBI: MarHUs, KaJblUs, aJFOMUHUS, IMHKA, JKEJIe3a
(IT) m oxeneza (III), memm (II), HaOmOmEeHWME U OMHCAaHUE TMPOIECCOB
OKpalllMBaHMs IUIAMEHUM HWOHAMHM HATpUs, Kajdusg U KaiblUs (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEepUaoB), HCCIeIOBaHUE aM(OTEpHBIX CBOWCTB
TUAPOKCUAA ATIOMHHHUS U TUAPOKCUIA LHUHKA, PEIICHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelmme MeTamibl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B TOBCETHEBHOM JKM3HU 4ejloBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObiTy. [lepBas momomp npu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsiI3HEHUE OKPYKalolllel cpeabl (MpeaeabHas JOMyCTUMas
KOHILIeHTpaus: Bemiects, painee — IIJIK). Ponp xumum B pemeHun
9KOJIOTHYECKHUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0B MaTEPHATIOB (CTEKJIO, CIIJIaBbl METAJIJIOB, MIOJTMMEPHBIE
MaTepuarbl).

Mexcnpeomemmuwie ceéa3u

Peanuzanus mMexnpenIMeTHbIX CBSI3€M NMPU U3YYEHHM XUMHUHM B 9 Kiacce
OCYLIECTBIISIETCS 4YEPe3 HCIOJb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TAaK W TOHATHM, SBISIOIIUXCA CUCTEMHBIMH JUISI OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATHS: HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHaIW3, CHUHTE3, KiIaccu(UKalus, MNePUOJUIHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOJICIIUPOBAHHUE, U3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3 PeKT, TeXHOJIOT UL, MAaTEPUAIIBI.

dusnka: marepus, aTtoM, dJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIU]I,
M30TOIbI, PaJUOAaKTUBHOCTb, MOJIEKYJa, DJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJYNIPOBOAHUKH, JUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIeCTBa, Ta3, pacTBOp, PacTBOPUMOCTb,
KpUCTAJUTMYECKasl pEIIETKa, CIUIaBbl, (QU3MUEeCKue BEJIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gorocunres, apixanue, 6uocdepa, SKocUCTEMA, MUHEPAIbHbBIC
yI00peHUsl, MUKPOIJIEMEHTBI, MAaKPO3JIEMEHTHI, MUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpochepa, MHUHEpaibl, TOPHBIC TIOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTAThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILETO
o0pa3oBaHus JOCTUTAIOTCS B XOJA€ OOYyYEHMs] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTY B  COOTBETCTBUU C  TPAJULIMOHHBIMU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIIOCOOCTBYIOT
nporeccaM CaMONO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3AIMHN 00 y4atoIIUXCS.

JIM4HOCTHBIE  pe3ydbTaTbl  OTPA)XarOT TOTOBHOCTh  OOy4YaromMXcs
PYKOBOJICTBOBAThCSl CUCTEMON TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
paciIMpeHre ombITa ASSTENHHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HayKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTU BIAAETh JOCTOBEPHOU
uHbopMaIel O TepeloBbIX JOCTIKEHUSIX M OTKPBITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOLLIEHHM B  KOJJIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B
0OIIIECTBEHHO T0JIC3HOM, y4eOHOMCCIIEI0BATEILCKOM, TBOPYECKOW M JPYTHUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEIHHOCTU
IIPY BBIMIOJTHEHUU YY€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JJaHUM  YYEOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHMMAHUI0O ¥  B3aWMMOIOMOINM B  TIpoIlecCe OATOM  y4eOHOM
NEATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKH CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MMOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEeakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIOLIUE
OCHOBY /ISl TOHUMAaHHUSI CYIITHOCTH HAYYHOW KapTUHBI MUPA, PEJCTABICHUSI 00



OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHUS IMPHUPOIBI, B3aUMOCBA3AX YEJIOBEKA C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITI03HABATEIbHBIE MOTHUBBI, HAIIPABICHHBIE HAa IOJIy4YEHUE HOBBIX 3HAHUI
M0 XUMHUM, HEOOXOIuUMBbIe ISl OOBSCHEHHS HAOJIOAaEMbIX MPOILIECCOB H
ABJICHUW, MO3HABATEIbHOM, MH(POPMALMOHHON M YUTATEIIbCKOW KYIbTYpbl, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHON paldoThl € Yy4yeOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATypOM, JIOCTyINHBIMM  TEXHUYECKHUMH  CpPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHIO, NPOEKTHOW U  HCCIEJ0BaTENIbCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBIE€HHOCTH U YPOBHs 00y4YeHHS B
JIaTbHEUIIIEM;

4) opMuUpOBaHHUS KYJbTYPbI 310POBbS

OCO3HAaHHUE LIEHHOCTH >XHW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUN U
HETMPUSATAE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTONS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJCHHS TpaBHJl  OE30MacHOCTH  IpHU
oOpalIeHNH ¢ XUMUYECKUMH BEIIeCTBAMH B OBITY U pealbHOU KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHIO MPOQeccuil U Tpyaa pa3IuuHOTO
poza, yBaXXEHUE K TPYAY U PE3yabTaraM TPYIOBOU AEATEIBHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMsS MPEAMETHBIX 3HAHUW N0 XUMHUH, OCO3HAHHBINA BHIOOD
UHANBUAYATbHON  TPACKTOPUU TMPOAOIKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHoN mnpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOIMMBIX YMEHHI, TOTOBHOCTH aJalTUPOBAThCA B MpodeccHOHATbHON
cpexne;

6) 3K0J0rH4eCKOro BOCIIUTAHUS:

9KOJIOTMYECKH LEJIECO00pa3HOe OTHOUIEHWE K IMPUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIECTBOBAaHMSI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHoro obpa3a >KH3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢u3nIecKoMy U MCUXUYECKOMY 3/10POBbIO, OCO3HAHUE LEHHOCTH COOIIOICHUS
npaBui 0€30MacHOro MOBEAEHUS MpH paboTe C BEIIECTBAMH, a TakKXe B
CUTYalMIX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSITh 3HAHMUSI, TTOJIy4aeMble MPU U3YUYEHUU XUMUHU, JJIs
pelIeHusT 3aja4, CBA3AHHBIX C OKPYXKAIOWIEM MPUPOJHOM Cpeaou, I



MOBBIILIEHUSI YPOBHS 3KOJIOTMYECKOW KYJIbTYPhl, OCO3HAHMS TIJI00AIBHOIO
XapakTepa SKOJOTMYECKUX Npo0JeM U MyTell HuX peuieHus MOCPECTBOM
METO/IOB XMMUH, SKOJIOTMYECKOT0 MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeTanpeIMETHBIX pE3yJbTaTOB BBIJIEISAIOT 3HAYMMBIE IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIICHAYyYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHLIMI, TUINOTEe3a, (aKT, CHCTeMa, NPOLECC, IKCIEPUMEHT U JPYTroe.),
KOTOpBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMeTax Hu
NO3BOJIAIOT HAa OCHOBE 3HAaHMW H3 HOTUX MpeaMeTroB  (HOpMHUPOBATH
Npe/ICTaBlIieHue O LEJOCTHOM HayyHOM KapTHMHE MHpa, U YHUBEpCaIbHbIC
yueOHble JelcTBUSl (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOphIe 00ecrneunBaroT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOSTEIBLHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO YUYEOHOU IeATeTbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3zoBble JJornyecKkue 1ecTBUA:

YMEHUS HCIOJIB30BATh NPUEMBI JOTUUECKOTO MBILIUJIEHUS MPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHATUN (BBLAEISATh UX XapaKTEPHbBIC
NPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C IPYTUMU MOHSATUSMH ), UCTIOIH30BAThH
HOHSITHS JJ11 O0OBSICHEHUS OT/ACNIbHBIX (DAKTOB U SIBICHUMN, BHIOMPATh OCHOBAHUS
U KpUTepUd JUIsl KiIacCU(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX
peakiuii, yCTaHaBIMBATh NMPUYHMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaMU
U3YUYEHUs, CTPOUTH JIOTUYECKUE pacCykAeHUsl (MHAYKTUBHbBIC, NEAyKTUBHBIE,
10 aHAJIOTUN), AENaTh BEIBOABI U 3aKIIFOUCHUS;

YMEHUE MPUMEHATh B TMpOILECCE MO3HAHUS MNOHATUA (IIPEAMETHBIE U
METaNnpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, HCIOIb3yEMBIE B
XUMUHU, NpeoOpa3oBbIBaTh MIUPOKO MPUMEHSAEMbIE B XHMHUU MOJICJIbHbBIC
MIPEICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMU4eckas Gopmyna
U ypaBHEHUE XUMHUYECKON pPEaKIMHu — MPHU pPEelIeHUH y4eOHO-TI03HABATEIBHBIX
3aa4, C y4€TOM OTUX  MOJIENBHBIX MPEJACTAaBICHHUN  BBIABIATH U
XapaKTEepU30BaTh  CYUIECTBEHHBbIE MPHU3HAKK H3Yy4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M  XUMHUYECKUX pEaKIUi, BBISBIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W MNPOTHBOPEUYUS] B
M3y4aeMbIX Mpolleccax U sIBICHUSX.

Ba3oBble ucciienoBarTeabckue 1eiiCTBHSA:



yYMEHHUE HMCTIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAayeCTBE OCHOBBI MJii (DOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX CYXICHUH;

npuoOpeTeHUEe ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEICHUIO
YUYCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI0JaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIAThH
OTuUéT 0 IPOJIETAaHHON padoTe.

Pab6ora ¢ undgopmaumeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HHEOOPMAILIUIO
pa3IUUHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CripaBOYHBIE mMocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TIPUMEHSThH Pa3IMYHbIC METOIbI U 3aMPOCHI NPU TTOUCKE U 0TOOpE
UH(POPMAIIMK ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JISl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3324 OMPEIeIEHHOTO TUTIA, TPUOOPETEHHE OIbITa
B 00JIACTH HUCIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIaJICHWE KYJIbTYpOH aKTUBHOTO WCIOJIb30BAHUSI PA3TUYHBIX MOUCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY TMpeaCTaBICHUS
uHbOpMAIIMK ¥ WUTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
ayuarpaMMamMH, IpyruMu popmMaMu rpaduKu U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJb30BaTh M aHAIM3UPOBATh B TIpoliecce Y4YeOHOW U
UCCJIeI0BATEIBCKON NEeSATEeNBbHOCTH UH(OpPMAIIHIO 0 BIIUSIHUU
POMBIIIJIEHHOCTH, CEJIbCKOTO XO3SWCTBA W TPAHCIOPTA HA COCTOSHUE
OKPY’KAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eificTBUS:

YMEHHS 3aJlaBaTh BOMPOCHI (B Xoj€ auanora W (WiM) JUCKYCCHH) IO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU TMPEIIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHCHHSI TIPE/IOKEHHOM 3a/1a4H;

YMEHHUS TPEACTABIATH TIOJYYCHHBIC PE3yNbTaThl  IMO3HABATEIBHOU
JESTENPHOCTA B YCTHBIX W THUCHBMEHHBIX TEKCTaxX; JeNaTh TMPE3CHTAIUIO
pPE3YNBTATOB  BBITIOJHEHUS XMMHUYECKOTO OJKCIepuMeHTa (1abopaTopHOTo
OTIBITA, JIAOOPATOPHON PAOOTHI MO MCCIIECIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO
MIPOEKTA);



YMEHUSA Y4YeOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHOM W HWCCIEAOBATEIbCKOM  JEATENIBHOCTH TIPU  PEHICHUU
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS
no3uuuii  (oOCyXJeHus, OOMEH MHEHUSIMU, «MO3TOBbIE€  IITYPMbD»,
KOOpPJMHAIMSA COBMECTHBIX JICMCTBUM, OMPEACICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJTHEHHON pabOThI U Apyrue).

PeryasiTuBHbIE YyHHBepPCAJIbHbIEC Y4eOHbIe 1eiCTBHS:

YMEHHE CaMOCTOSTEIILHO OMNPENEIISITh LEIU ACATEeIbHOCTH, MIAHUPOBATD,
OCYIIECTBJISITh, KOHTPOJIUPOBATh U MPHU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BRIONpaTh Hanbosiee 3(hPEeKTUBHBIE CIIOCOOHI PEIIeHUs YUeOHBIX
Y MO3HABATEIbHBIX 3aJlady, CAMOCTOATENIBHO COCTABISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBITOJHEHUHW 3aJaHUM C YYETOM
MOJIYYEHHUsI HOBBIX 3HaHUN 00 M3ydaeMbIX 0OBEKTaX — BEIIECTBAX U PEAKITUSX,
OIIEHUBATh COOTBETCTBUE MOJYUYCHHOTO PE3ysbTaTa 3asBJICHHON 1€, YMEHUE
UCIIONIb30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, MpEAJIaraéMbleé B YCIOBUU
3aJIaHU M.

INPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mpeamMeTHBIX pe3yJbTaTOB II0 OCBOCHHUIO 0053aTEIBHOTO
COJIep)KaHMsI, YCTAaHOBJIECHHOTO JaHHOW (enepanbHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIC O0YYaIOIMMUCS HAyYHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, crenuuyeckue IS TpPEeAMETHOM obsacth  «XUMUS», BB
NESITEIbHOCTA MO TIOJYYEHUIO HOBOTO 3HAHWS, €ro HMHTEPIpPETALNH,
npeoOpa3oBaHUIO M IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIHSX.

K xonmy oOydeHuss B 8 kijiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMHUPOBAHHOCTH Yy OOYYAFOIITUXCS YMEHU:

e PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKHUX MOHSATHI: aTOM, MOJIEKYJIA,
XUMHUYECKHUMN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(olHOpOAHAS ¥ HEOAHOPO IHAS ), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAasI
U MOJICKYJIsIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJApHas
Macca, MaccoBas HOJsS XHMHUYECKOTO »JJIEMEHTa B COCIUWHCHUH,
MOJISIPHBIN 00BEM, OKCH/]I, KHCJIOTA, OCHOBaHHUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XUMUYECKasi PEaKIus,
KJIacCH(pUKAIUS PEaKINi: PEaKIIMu COCTMHEHUS, PEaKIIUN Pa3IIOKCHU,
peaKIMu 3aMeleHUs, PEaKIud OOMEHa, 3K30- M SHJIOTEPMUUYCCKHUE
peakiuu, TerioBoi 3PeKT peakiuu, SApo aToMa, JIEKTPOHHBINA CIOM
aToMa, aTroMHas OpOWTadb, pagUyC aroMa, XUMHUYECKas CBS3b,



MOJIsIpHAsT M HEMOJsipHAsh KOBAJIGHTHAs CBSI3b, WOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJisa BemecTBa (MPOICHTHAs
KOHLIEHTpAaIL|sl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUUA U
OPUMEHSTH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAILCHUI;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (HopMyIl
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OTPENENATh  BAJEHTHOCTh aTOMOB  DJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, CTENEHb OKUCICHHUS JJIEMEHTOB B  OWHApHBIX
COCIMHEHUSAX, MPUHAJICKHOCTh BEIIECTB K OMpEeIeIEHHOMY Kiaccy
coeMHeHUN Mo ¢GopmysiaM, BUJ XUMUUYECKON CBS3M (KOBaJIGHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COETUHCHUSIX;

packpbiBaTh cMmbich llepuonnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJIUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX MoJiokeHus B [lepronuueckoil cucreme,
3aKOHOB COXpaHEHMsI MAcChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

ONMKCHIBATh M XapaKTepus3oBaTh TabmuuHyio ¢opmy Ilepuonnueckoi
CUCTEMBbl XHMHYECKHX DOJEMEHTOB: pa3NyaTh I[OHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpynma)», mansie
U OOJIbIINE MEPHOJIbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPhIE UMEIOTCA B
tabnune «llepmonmdeckas cucteMa XUMHYECKUX diemeHToB J[. U.
MeHzeneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsn sapa, oOOIIee Yucio
AIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CIIOSIM);
KIacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOPraHUYECKUE
BEILIECTBA, XMMUYECKHUE PEAKIINU (II0 YUCITY U COCTAaBy YYaCTBYIOIIUX B
pEeaKIuy BEIIECTB, M0 TeIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX  KJAccoB,  MOATBEpXkAash  ONUCAaHUE  MPUMEpPaMHU
MOJIEKYJISIPHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU;
IPOTHO3UPOBATH  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH TMPOTEKAHUA XUMUYECKUX
NpeBpalleHUi B Pa3JIMUYHbBIX YCIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MaccChl
BEILECTB, MAacCOBYIO [IOJII0 XMUMHUYECKOTO JJeMeHTa 1o (dopmylie



K

COCIMHCHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, IPOBOIUTH
PacY€EThI 10 YPABHEHUIO XUMUYECKOU PEaKIUH;

MPUMEHATh OCHOBHBIE OTEpPAllUd MBICITUTEILHON JICSITCIBHOCTH —
aHaau3 M CHUHTE3, CpaBHEHHE, 0000IIeHne, CHCTeMaTU3aIuIo,
KJIacCU(UKAIMIO, BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSA3CH — A
W3YYCHHSI CBOWCTB BEIIECTB M XMMHYECKUX DPEAKIUH, €CTeCTBEHHO-
HayYHbIC  METOJbl  TO3HaHUS —  HAONIOJICHHWE, HW3MEpPCHHE,
MOJICITMPOBAHKE, SKCTICPUMEHT (PEaIbHBIN U MBICIICHHBIH );

cleloBaTh TpaBWaM  TIOJb30BaHUS  XUMHYECKOW TIOCYyIOH U
nabopaTopHBIM O0OpPYAOBaHHEM, a TakXKe IpaBUiIaM OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIIUSMU TIO BBITOJTHCHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYEHUI0O W COOHMpaHUIO
ra3000pa3HbIX BEIICCTB (BOJOPOJAa M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C  ONpPEACIEHHONM MaccOBOM JIOJCH PacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMUYCCKHAE IKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOYCH W KHCJIOT C  ITOMOIIBIO
UHIUKATOPOB (JTakMyc, heHoTanenH, METUIOPAHXK U JIpyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBIC] OCHOBHBIX XHUMHWYECKUX MOHATUN: XMUMHUYECKHI
AJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTUOH, aHWOH, MPOCTOE BEIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIH 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJEKTPOIUTHYECKAsT TUCCOLMALMS, PEAKIIUM HOHHOTO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
aioTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBS3b (KOBaJICHTHAS,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi peumeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOM pEaKUUH, IMPEIeIbHO
nonyctuMasi konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX TMOHSATUU U
OPUMEHATH 3TH MNOHSTHUS MIPU ONMUCAHUU BELIECTB U UX MPEBPALCHUI;
UCIOJIb30BaTh XUMHUYECKYI) CHUMBOJMKY JUIsl COCTaBjieHUs (Hopmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHIM;



ONpPEAEHsATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
DJIEMEHTOB B COCAMHEHUSAX PA3JIUYHOIO COCTAaBa, NPHUHAMJIECKHOCTD
BEUIECTB K OINpPEAETIEHHOMY KJIacCy COEIUMHEHUH mo (opmynam, BHJ
XUMUYECKOW CBA3W (KOBaJEHTHAs, WOHHAs, MeETa/lInueckas) B
HEOPraHUYECKUX COCIMHEHUSIX, 3aps]l UOHA M0 XUMHUYECKOH (dhopmyiie,
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COECAUHECHUH,
THUII KPUCTALUINYECKON PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa J[. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHUE: OMUCHIBATh U XapaKTEPU30BATh
Tabnumunyro Gopmy [lepuoauyeckoit CUCTEMBI XUMUUYECKUX DJIEMEHTOB:
pas3nuuath MOHSATUS «TJaBHas moAarpynmna (A-rpynmna)» U «moOodHas
noarpynna (b-rpymnma)», manbie u OOJBIIME TEPHOJBI, COOTHOCUTH
0003HauYeHUsl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Taliuie, ¢
YUCIIOBBIMM  XapAaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHYECKHX
AJIEeMEHTOB (COCTaB W 3apsia sapa, oOIIee YHUCIO DJIJIEKTPOHOB U
pacrpefielieHue HX TI0 DJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npeaenax MalblX NEPUOJOB U TJIAaBHBIX NOATPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI,  HEOpraHUYEeCKue
BEILECTBA, XMMUYECKHE PEAKINU (IT0 YUCITY U COCTAaBY YYaCTBYIOLIUX B
pEeaKIuu BEIIECTB, 0 TEIIOBOMY 3((EeKTy, 0 U3MEHEHUIO CTETeHEH
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U ClienU(PUUecKre XUMUYECKUE
CBOMCTBAa MPOCTBIX W CIOKHBIX BEHIECTB, MOATBEPXkKAasi OIMNKCAHUE
npuMepaMyu MOJEKYJISIPHBIX U MOHHBIX YPABHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHUS JJICKTPOJUTHUYECKOM JUCCOLMALNUA KHUCIIOT,
HIEJI0YE€ M COJIEM, MOJIHBIE M COKpAUIEHHBIC YPAaBHEHUS PEaKUUM
MOHHOTO  OOMEHa, YypaBHEHHS  pEaKIHil,  MMOATBEPKIAIOIINX
CYIIECTBOBAHHE T'€HETUUYECKOM CBSI3M MEXIY BELIECTBAMM PA3JIUYHBIX
KJIACCOB;

PacCKphIBaTh CYIIHOCTh OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKUNN
TIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3THX PEaKITni;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUS XMMHYCCKHX IPEBPAIICHHA B Pa3IMYHBIX
YCIOBUSX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa Mo (opmyie
COEIMHEHHUS, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOIUTH
pacYEThI 10 YPABHEHUIO XUMUYECKOU pPEaKIIUH;

coOnoaTh  MpaBuUiia  TOJb30BAHMS  XMMHUYECKOW TOCYJOM U
nabopaTopHbIM OOOpYZOBaHUEM, a TakKXke MpaBuwia OOpalieHHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSIMH TIO BBITIOJHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYYECHHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOro rasa);

NPOBOJINTh  PEAKIMU, TOATBEPKIAIONINE KAadyeCTBCHHBIH COCTaB
pa3IMUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM  XIIOPHU-,
Opomua-, wuomua-, KapOoHat-, ocdar-, cuaukar-, cyiabdart-,
THIPOKCHI-MOHBI, KATHOHBI aMMOHHUSI MU MOHBI W3YYCHHBIX METaJUIOB,
PUCYTCTBYIOILIME B BOAHBIX PaCTBOPaX HEOPTAHUUECKHUX BEILIECTB;
OPUMEHSITh OCHOBHBIE OIEpPAllMUd MBICIUTEIBLHON JIEATETbHOCTH —
aHanM3 W CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTHU3aluIo,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJII U3y4YEHUS! CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMid, €CTECTBEHHO-HAyYHbIE METObI
NO3HaHUsI — HAOIO/IEHNEe, U3MEpPEHNEe, MOJIETUPOBAHNUE, YKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
HanmenoBanue pa3iaesioB U TeM NPOrpaMMbl KoHTposbHbIE IIpakTHYecKue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHMS U 5 0 5 bu6moreka [IOK
' MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemectBa €CKHe pea 15 1 0
HICCTBE M XUMITHECKIE Pearitind https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka [IOK
2.1 B .K ! e 00 6 0 0
O3AYX. BHCTOPOA. LIOWATHE 0h OxenAax https://m.edsoo.ru/7f41837c
2.2 Bonopon. [TorsiTHE O KMCIIOTaX U COIAX 8 0 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 06 0OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.4 O I 11 1 1
CHOBHBIE KJIaCChl HEOPTAHMYECKUX COCAMHEHUN httos://m.eds0o.ru/7f41837¢



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

Wroro mo pazneny 30

Paznean 3. Ilepuoanyeckuii 3axon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaesieeBa. Ctpoenne aroMoB. XUMHYeCKAasi
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Iepnoanueckuit 3akoH u [lepnoanueckas
bu6morteka [IOK

3.1 . N. 7 0 0
crcTeMa XUMHUYECKUX dJIEMEHTOB /| httos://m.edsoo.ru/7f41837¢

MenneneeBa. CTpoeHue atoma

3.9 Xumudeckas cBI3b. OKHCIUTEIBLHO- 8 5 0 bu6moreka [IOK
' BOCCTaHOBUTEJIbHBIC PEAKIIHH https://m.edsoo.ru/7f41837c
bu6moreka [IOK
14 15
TOTO 1O pasieity https://m.edso0.ru/7f41837c
PezepBHOE Bpems 3 0 0 Bubamorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME 68 5 5



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

9 KUIIACC

KoaunuyecTBo 4acoB

Ne DJIeKTpOHHbIe (LH(PPOBbIE)
HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbl KoHTposbHbIE IIpakTHYecKue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI

Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUH
11 [ToBTOpeHuEe u yriuyoaeHrne 3HaHUH OCHOBHBIX 5 1 0 bubnuotexa [JOK

' pasnesnos Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK

' peaKIuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS AUCCOLUALINS. XUMUYECKUE 8 1 1 bubnuoreka [IOK

' PEaKIMU B PacTBOpax https://m.eds00.ru/7f41a636

Hroro mo pazgeny 17

Pa3znen 2. HemeTa/JILI M UX COeANHEHHUS
91 OO01as XxapakTepUCTUKa XUMUYECKHX JIEMEHTOB 4 0 1 bubnunoreka [JOK

' VIIA-rpynmnsl. ["anorenst 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

29 OO0mast XxapakTepuCTHKa XUMUYECKUX AIIEMEHTOB 6 bubnuorexa [JOK
' VIA-rpymmet. Cepa u e€ coeiuHeHust https://m.edsoo.ru/7f41a636
53 OO6mast xapakTepuCTHKAa XUMUUYECKUX AIIEMEHTOB 7 bubnuotexa [JOK
' VA-rpynmsl. A30t, Gpochop 1 UX COeAUHEHUS https://m.edsoo.ru/7f41a636
OO1as XxapakTepUCTUKA XUMUYECKHX JIEMEHTOB
2.4 I[VA-rpynmel. Yriaepoa v KpeMHUHN U X 8 Bubamorexa [JOK
' PYIHBL POR 1 XP https://m.edso0.ru/7f41a636
COeIMHEHUS
Hroro mo pazgeny 25
Pa3znen 3. Merasiibl M X cOeANHEHHUS
. bubmuoreka [JOK
3.1 06 4
HHHE CBOMCTRA METAILIon https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
3.2 B i 16
@KHEWIINe METAJUIbl U UX COCAMHECHUS httos://m.eds0o.ru/ 7412636
Hroro no paszneny 20

Pa3nen 4. Xumus u oKpyxkanmas cpeaa



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

bubnuoreka [IOK

4.1 BemectBa u maTepuaisl B )KM3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 3
PesepBHOE BpeMs 3 Bubamorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI OCBOEHUSI OCHOBHOI
MpoBEePsSIEMOro L
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 HO TEMC. «HepBOHa'-IaJ'IBHI)Ie XUMHUYCCKUC ITOHATHA)
paCKpI)IBaTB CMBICJI OCHOBHBIX XHUMHUYCCKHX HOHS[TI/If/iZ aToM, MOJ'IeKy.]'Ia,
XAMHYECKAN 3JIEMEHT, TPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMEChH
(omHOpOIIHAST W HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBas J0Js1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
XUMUYECKass peakiusi, KiIacCUPUKAIMSA PEaKIUi: peaKkIuu COCIUHEHUS,
peakIMK PasyIoKCHUs, PEaKIMK 3aMEIICHMs, pPeakiuu oOMEHa, DK30- U
SHIOTEPMHUUYECKHE PEAKIUU, TEIIoBOH J(QeKT peakiuu, pacTBOp,
MaccoBasi JI0JIsI BEIIecTBa (MPOIEHTHAS KOHIICHTPAITUs) B PaCTBOPE
12 WUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TIOHATHH W
' MPUMEHSATH 3TH MTOHATHUS IIPU ONMCAHUH BEIIECTB U MX MIPEBPAIICHUM
13 UCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JJIsl COCTaBIeHUs (hOpMYIT BEIIECTB
' U YPaBHEHHM XUMHYECKUX PEaKIIHii
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MAacChl BEIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYISIPHOTO YUeHUsl, 3aKOHA ABOTaApO
15 OTIPEJIeNATh BaJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
16 KJIacCU(PHUIMPOBATh XUMHUYECKHE peaknuu (M0 YHCIy H  COCTaBy
' YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEMIOBOMY PPEKTy)
1.7 BBIYHCIISATH OTHOCUTENHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB




1.8

BBIYHCIISATh MACCOBYIO JIOJIO XHMHYECKOrOo »JJeMeHTa 1o (dopMmyme
COC/IMHEHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHIECCTBA B PaCTBOPE

1.10

IPUMEHSTh E€CTECTBEHHOHAY4YHbIE METOJAbl II03HAHUS — HaOIIOACHUE,
U3MEpPEHHUE, MOAETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIIEHHBIN)

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PACKpPBIBATh CMBICII OCHOBHBIX XHUMHUUYCCKUX MTOHSTHM: OKCHJ, KHCJIOTa,
OCHOBAaHHE, COJIb

2.2

ONpeNeNaTh NPUHAIIECKHOCTh BEIIECTB K ONPEIEIEHHOMY  KJIaccy
coeMHeHul no popmyaam

2.3

KJIacCU(PUITMPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasl ONMMCAHUE MpPUMEpPaMH MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBHCHMOCTH OT MX Ka4YC€CTBCHHOI'O
coCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKHX npeBpameHI/Iﬁ B
PA3IMYHBIX YCIIOBHAX

2.6

ClIeI0BaTh MPAaBUJIaM IOJIb30BAHUS XUMHUECKON MOCYA0N U 1TabOpaTOpHBIM
obopy/noBaHHEM, a TakXKe TMpaBujaM oOOpalleHus C BellecTBaMU B
COOTBETCTBUU C HMHCTPYKIMSIMH TIO  BBIIOJHEHHIO J1a0OpaTOPHBIX
XMMHUYECKUX OTBITOB MO MOJTYYECHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(Bomopoda M KHCIOpPOJa), MPHUTOTOBICHUIO PACTBOPOB C OIpeeIEHHON
MacCcOBOW J10Jiell pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U MPOBOJUTH
XMUMHYECKHUE JKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIENIOYEH H
KUCJIOT C MOMOIIBI0 HHIUKATOPOB (JIakMmyc, GpeHondTanentH, METUIOPaHK U

Apyrue)

2.7

IIPOBOANUTD paC‘léTH 10 YpaBHCHUIO XUMHWYECKOH p€akuuun

[To Teme: «llepuognueckuii 3akoH u [leproanueckas cucreMa XUMHYECKUX
sanementoB Jl. M. MengeneeBa. CtpoeHne aromMoB. XHMHUYECKas CBS3b.
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI




PAaCKpBIBATh CMBICI OCHOBHBIX XWUMHYCCKUX TTOHATHH: AApO aroma,
JIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTab, paAuyc aroMa, XUMHUYECKas

3.1 CBSI3b, TIOJISIpHAS " HEToJIIpHAas KOBaJICHTHAS CBSI3b,
AEKTPOOTPHUIIATEIILHOCTh, MOHHASI CBS3b, MOH, KAaTHOH, aHWOH, CTCICHb
OKHUCJICHUS
3.2 KIacCU(UIMPOBATh XUMUYECKHAE DIIEMEHTHI
OTNUCBHIBATh W XapakTepuszoBaTh Tabmuunyto Qopmy I[lepuoanueckoit
33 CUCTEMBl ~XHMHYECKHUX DJJICMCHTOB: pa3jnyaTh TIOHATHS «TJIaBHAs
' noarpynna (Arpymnmna)» u «mobounas noarpynna (brpymma)y, «manbie» u
«0OJIbLIINEY IEPUOIBI
packpeiBaTh  cmbicit  I[lepuommueckoro 3akona .M. Mengeneesa:
3.4 JEMOHCTPUPOBATh IMOHUMAaHHE TIEPHOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XHUMHYECKUX 3JIEMEHTOB OT HX TOJIOXKeHUs B [leprnoanyeckoit cucrteme
COOTHOCHUTH 0003HaueHMsI, KOTOpble UMeroTcs B Tabmuie «l[lepnonndeckas
cucteMa XuMHuueckux sneMeHTtoB JI.JMI. MenaeneeBa» ¢ 4YHMCIOBBIMH
3.5 XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M
3apsn  sApa, oOliee YHCIO B3JIEKTPOHOB U paclpeseseHHe HX M0
AIIEKTPOHHBIM CJIOSIM)
3.6 OTIPEENATh CTENIEHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
3.7 OTpEeNeNiaTh BHUJl XUMHYECKONW CBsI3M (KOBaJIeHTHAas M HOHHAs) B
' HEOPraHMYECKUX COCAMHEHUSIX
9 KJIACC
Koa .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro N
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJibTara
1 ITo Teme: «BemiecTBO U XuMudeckasi peakius»




1.1

pacKpbIBaTb  CMBICII OCHOBHBIX XMMHMYECKHX TIOHATHI:  pacTBOD,
SJIEKTPOJIUTBI,  HEINEKTPOJUTHI,  BJEKTPOJUTHYECKAs  JUCCOLMALus,
peakiuy HMOHHOrOo OOMEHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpaTHMBIC PEaKIMH, OKUCITHTEIHHOBOCCTAHOBHUTEIHHBIC
peaKurH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBJICHHE,
ajmoTponusi, aM(pOTEPHOCTh, XMUMHYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTaJuIMuecKasi), KpUCTaJUIMYecKas  peméTka,  CIUIaBbl, CKOPOCTb
XUMHUYECKON peaKkuu

1.2

UIUTIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUN W
NPUMCHATH O3TU TOHATHUA MPHU OITMCAaHWU BEUICCTB U UX npeBpameHnﬁ

1.3

COCTaBJISITh yYPAaBHEHHS  DIIEKTPOJUTHYECKOW  JUCCOIMAIIMU  KHCIIOT,
IIETT0YEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI MOHHOTO
oOMeHa

1.4

PaCKpLIBaTh CYIIHOCTDH OKHCIIUTECIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MOCPE/ICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATUX PEaKIUi

1.5

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peakiuu

Ilo Ttemam: «Hemeramnel W HMX coeguHeHUs» W «MeTalipl W UX
COEIMHEHU S

2.1

XapaKTepH30BaTh (OMHUCHIBATh) OOIIME M CHEIUPUYECKAEC XUMUUYECKUE
CBOWMCTBA TPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKAas OMMCAHUE
NpUMEpaMU  MOJICKYJISIPHBIX W HWOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIUii

2.2

COCTaBJSITb YPaBHCHUS peaKI.[PIfI, MNOATBCPKAAINNX CYHICCTBOBAHUC
T€HETUYECKOM CBS3HU MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBA BECILIECTB B 3aBHCUMOCTH OT HX CTPOCHHUA,
BO3MOXHOCTH IIPOTCKAHUSA XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3jIM4YHbIX
YCIOBHUAX

2.4

ClIeIOBaTh MpaBUIIaM MOJIB30BAHUS XUMHUYECKOH MOCYI0H U Ta00paTOpHBIM
obopynoBaHHEM, a TaKXke IMpaBUiaM OOpalleHus] ¢ BeIIeCTBaMU B
COOTBETCTBUM C HMHCTPYKUUSMH IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHYECKUX OTIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMMaKa M yriaeKucioro rasa)




MPOBOJUTH PEAKIIMU, MOATBEPKAAOIINE KAUECTBEHHBIN COCTAB PA3JIUYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOpHUI-, OpOMHUI, HOIHU],

25 kapOonar, ¢docdar, cunamkar, cyiabar, THUIPOKCHUIUOHBI, KaTHOHBI
aMMOHMSI, MOHBl H3YYEHHBIX METa/VIOB, INPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

3 [To Teme: «Xumus 1 OKpyxKaromas cpeaa»

31 pacKpbIBaTh CMBICI OCHOBHBIX XuMmuueckux mnoHatui: I[IJIK BemecTsa;

' KOPpO3Hsl METAJIIOB
MPUMEHSITh OCHOBHBIE ONE€paIli MBICTUTENIbHON 1eATEeNbHOCTH — aHaU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMATHU3AIINI0, BBISIBICHUE MPUINHHO -
3.2 CIIEICTBEHHBIX CBSI3€M — Ui M3Y4EHUs CBOMCTB BEIIECTB M XMMHYECKHX

peakiuii; ecTeCTBEHHOHAayyHble METOJAbl TIO3HAHMUS — HaONIOJIEeHuE,
H3MepeHue, MOJeIMPOBaHNE, IKCIIEPUMEHT (peaIbHbII U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTIOHATUS
11 [Ipenmer xumuun. Ponp XuMHuM B )KU3HM 4YeJIOBEKa. XHMHUS B CUCTEME HayK. Tena u
' BemiecTBa. Ou3nyeckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
12 [Tonatue o mertonmax mo3HaHUs B XuMHUHU. Yuctele BemectBa U cmecu. CrocoObl
' pasenenus cMecen
13 ATOMBI M MOJIEKYJbl. XUMHUYECKUE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKHUX SJIEMEHTOB.
' [IpocThlie 1 crokHBIE BeleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHUE
Xumudeckass Qopmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
1.4 MIOCTOSTHCTBA cocTaBa BemecTB. OTHoOcuTenpHas aToMmHas Mmacca. OTHOCHTENIbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEIMHEHU N
KomnnuecTBo BemectBa. Mosib. Mosisipasi Macca. B3auMocCBs3b KOJIMUECTBA, MACChI U
1.5 ylyclia CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo QopmynaM XHMHYECKUX
COEOUHEHUN
@u3nuecKkue U XUMUYECKHUE SIBJICHUSA. XMMHUYECKas peakuus M €€ MpU3HAKU. 3aKOH
1.6 COXpaHEHHUs Macchl BellecTB. XUMHUUYECKue ypaBHeHUs. Kinaccudukanus XUMHUECKUX
peaknuii (CoequHEHUs, Pa3IoKEHUs, 3aMeIIeHHs, 0OMeHa)




1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYAOHW, C MpaBUIaAMHU
paboTel B maboparopuu u mpuéMamu oOparmieHusi ¢ 1ab0paToOpHBEIM 000PYIOBAHHEM,
W3ydeHHe W OmHcaHue (U3NYECKUX CBOWCTB OOPa3lOB HEOPraHWYECKUX BEIIECTB,
HaOmroeHue (Gu3nveckux (TUIaBJICHHWE BOCKA, TasHUE JIbJa, pacTHpaHHE caxapa B
CTyNKE, KHUIEHWE ¢ KOHJCHCAMS BOJbI) M XUMUYECKUX (TOpPEHHE CBEUH,
MPOKaJTUBAHUE METHOM MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIOTOW) SIBICHH,
HaOJIO/IGHUE U ONMCAaHKE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIUi (pa3ioxKeHne
caxapa, B3aMMOJEHCTBHE CEpHOM KHUCIOTHI C XJOpUIOM Oapusi, pasIoXKeHUE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJAEWCTBHE JK€Jl€3a C PacTBOPOM COJIU
menu(Il), w3ydenme cmocoOOB pasnmeneHuss cMeced (C TOMOIIBIO Mar”uTa,
(¢bunpTpOBaHUE, BBHIIAPUBAHUE, AUCTHWLIAINSA, XpoMaTorpadus), MPOBEACHUE OYUCTKU
MIOBapeHHON coiM, HaONIOJIGHWE UM OIHUCaHUE pe3ylIbTaTOB IPOBEJIEHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHHMs] MacChl, CO3JaHHE MOJIeNed MOJEKY
(1IapocTep;KHEBBIX)

Baxueline npeacTaBUTeNIM HEOPraHUUECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 35ieMEHT U IPOCTOE BEUIECTBO.
Haxoxpaenue xucnopona B npupoje, pu3nyeckue U XMMHUECKHE CBOWCTBA (peaKiuu
ropenusi). Oxcupapl. [Ipumenenne kucimopona. CrocoObl TOJIy4EHHS KHCIOPOJa B
naboparopuu M HpoMbIIUIEHHOCTH. KpyroBopor kuciopona B mpupoge. O30H —
ITOTPOTHAS. MOAU(PHUKAIUS KUCIOPOaa

2.2

TermoBoil 3¢hdekT XUMHUECKON peakiuH, TePMOXUMUYECKUE YPaBHEHMS, 9K30- U
SHAOTEPMHUUYECKUE peakuu. TOoIuMBO: Yroib W MeTaH. 3arps3HeHHe BO3/yXa,
ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bonopon — nsmemeHT W mpocToe BemiecTBO. HaxokaeHue BoJopojia B MPHUPOJIEC,
(bu3nuecKkre U XUMHUYECKHE CBOMCTBA, MPHUMEHEHHE, crocoObl momydeHus. KucinoTel u
COnu

2.4

MousipHbiii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSIM

2.5

®dusnueckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopel. HacklmeHHble u
HEHACBIIIEHHbIE PaCTBOPBI. PacTBOpUMOCTS BellleCTB B BOJie. MaccoBas 101 BEIECTBA
B pacTBope. XUMHYECKHE CBOKCTBA BOAbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B
KU3HU yenoBeka. KpyroBopoT BOAbI B MNpUpOJE. 3arpsi3HEHHE MPUPOIHBIX BOJ.
OxpaHa 1 0YMCTKA MPUPOJHBIX BOJ




2.6

Knaccudukanuss Heopranmdeckux coenuHeHuit. Oxcuabl. Kiaccudukanus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHBIE) W HEcoJeoOpa3yroiue.
Homenknarypa okcunoB. @usznueckre U XUMUYECKUE CBOMCTBA OKCUIOB. llomyuenune
OKCHUJIOB

2.7

OcnoBanms. Knaccudukanuss ocHOBaHMH: IMIENOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®dusznueckue HU XUMHYECKHE CBOMCTBA OCHOBAHUU.
[Tosryuenue ocHOBaHUM

2.8

Kucnorel. Knaccuduxauuss xucnor. Homenknarypa kucinoT. ®Pusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTamioB H.H. bekerosa. [Tonyuenune
KHUCJIOT

2.9

Conu. Homenknarypa coneid. @u3ndeckue 1 XuMu4eckue cBoiictsa coseid. [lomyuenue
coJien

2.10

I'enermueckas CBA3b MCXKAOY KlIaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/II\/’I

211

XUMHUYECKUN IKCIIEPUMEHT: KaueCTBEHHOE OIpENeiICHUE COJEpkKaHUs KHUCIOpoJa B
BO3lyXe, IMOJy4YeHHe, coOMpaHHe, paclo3HaBaHUWE M H3YyYEHUE CBOMCTB KHCIOpOJa,
HaOJI0/IeHNEe B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBHUS BO3HHUKHOBEHHS U
MIpeKpaIieHus TopeHus (moxkapa), 03HaKOMJIEHHE C 00pa3IlaMyu OKCHJIOB M OTIMCAHUE
UX CBOMCTB, MOJIyu€HUE, cOOMpaHue, paclo3HaBaHWE U U3Y4YEHHE CBOMCTB BOJOpOJA
(ropenue), Bzaumoeiicteue Bomopoaa ¢ okcugom Menu(Il) (Bo3MokHO UCTIOJIB30BaHHE
BUJIEOMATEpUANIOB), HaOmoAeHne oO0Opa3loB BEIIECTB KOJIMYECTBOM 1  MOJIb,
HCCIIeIOBaHUE OCOOEHHOCTEH PAcTBOPEHMs BEIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONpPEICIEHHON MaccOBOM JoJiell pacTBOPEHHOTO
BEII[ECTBA, B3aUMOJCWCTBHE BOJbl C METaUIaMU (HATPHUEM M KajbIeM) (BO3MOXKHO
WCIIOJIb30BAHME BUJICOMATEPHAIIOB), OMPEEIIEHUE PAacCTBOPOB KHUCIOT U IIeNouel ¢
MOMOIIBI0  HMHIMKATOPOB, HCCIEAOBaHUWE OOpa3lOB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIAaCCOB, HAOIIOACHHE HM3MEHEHMsI OKpPAaCKHM HHIMKATOPOB B PacTBOpax
KHCTIOT U IIeJoueil, n3ydyenue B3aumozeicteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KUCJIOT ¢ METaJUlaMH, PeakIiil HelTpanu3aiuy, moTy4eHne HepacCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTajja JAPYrUM M3 pacTBOpa COJH, pEUICHHE
OKCIEPUMEHTAJbHBIX 3aJad 1o TeMe «BaxHeillne KiIacchl HEOPraHWYeCKUX
COCJIMHEHUIN»

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XuMH4eCKux anemeHTos 1. 1.
MenpaeneeBa. CtpoeHue aToMOB. XUMHUYECKas CBA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU




3.1

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKUX 3ieMeHTOB. [lonsatue o rpymmax
CXOAHBIX D3JIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMENIbHbIE METAJIbl, TaJOreHBbI,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEpPHbIE OKCUIBI U THIPOKCH/IBI

3.2

Ilepnognueckuit 3akoH. Ilepuommueckas cucrema XuUMHUYECKHX dieMeHToB [I.U.
MenneneeBa. KopoTkomnepuomHas u UIMHHONEpUOAHAs ¢opmbl [lepuoaudeckoii
cucrembl xuMuueckux dnemMeHtoB .M. MenneneeBa. Ilepuwoasl u  rpymnmsl.
@uU3NYECKUI CMBICII OPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOIA U IPYIIIIBI 2JIEMEHTA

3.3

Crpoenue aromoB. CocrtaB aroMmHbIX saep. M3otombl. OnextpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB IepBbIX 20 XuMUYeckux eMeHToB [leproanueckoit
cuctembl JI.1I. MenpaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO OJJIEMEHTa IIO €ro
noJioxxenuto B [lepuonnueckoit cucreme .M. Menaeneena

3.4

3aKOHOMEPHOCTH  M3MEHEHUS  paadyca  aTOMOB  XHMHYECKHMX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYCCKUX CBOWCTB IO TPYIMIAM M TepuojaM. 3HAYCHHE
[Tepuoanueckoro 3akoHa u llepuoandeckor CUCTEMBI XUMHUYECKHX SJIEMEHTOB ISt
pa3BuTHs Hayku U ipakTuku. /.. MeHnneneeB — yu€HbIi U rpakJaHUH

3.5

Xumuyeckass  cBsizb.  KoBaneHTHas  (MoJjsipHas W HEMNOJsSIpHAsi)  CBS3b.
DNEKTPOOTPULIATENHHOCTh XUMUYECKIX AIIEMEHTOB. MloHHAas CBS3b

3.6

CrenneHb  OKHCIJICHMA. OKUCIINTEIIFbHOBOCCTAHOBUTEIBLHEIC PCaKIuu. HpOI_[CCCbI
OKHCJICHUSA M BOocCTaHOBJICHUA. OKHUCIUTENIM U BOCCTAHOBHUTEIIHN

3.7

XHUMHUYECKUUN SKCIICPUMCHT: H3YUYCHHC 06pa3u013 BCIICCTB MCTAJIZIOB M HEMCTAJIIIOB,
B3aHMO/ICHCTBHUE HApOKCHUAa NUHKAa C paCTBOpaMU KHCJIIOT U menoqeﬁ, MMPOBCACHHUC
OIIBITOB, HWIUIFOCTPUPYIOIIUX HNPUMEPBI OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
(ropeHI/Ie, PpCaKInU pa3jioKCHUH, COG)II/IHeHI/ISI)




9 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

BemectBo n xumnueckas peakuus. [loBropenune

1.1

[Iepnognueckuit 3akoH. Ilepumonnueckas cucremMa XuMHYECKHX 3ieMeHToB JI.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KallUs, KaJbIHUI U UX COETUHEHUH B COOTBETCTBUU
C TOJIO’KEeHUEM 31eMeHTOB B [leproauueckoii cucreMe U CTpPOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBS3M. THIBI KPUCTAIIIMYECKHX DPELIETOK,
3aBUCHMOCTh CBOWCTB BEHIECTBA OT THUIIA KPUCTAUIMYECKOM pEmIETKM W BHJIA
XUMHUeckor cBs3u. Krnaccudukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHUX BEIECTB
(MexTyHapoHas M TpUBUAIbHAsA). XMMHUYECKHUE CBOICTBA BEILECTB, OTHOCALIUXCS K
pa3IMYHBIM  KJIacCaM  HEOPraHWYECKMX  COCOUHEHWH, TEeHETHYeCKas  CBS3b
HEOPraHUYECKHNX BEIIECTB

1.3

Knaccudukanuss XuMUYecKHMX peakuMid MO pa3IMYHbIM MpHu3HaKam (M0 YHCIy U
COCTaBY y4YacTBYIOIIMX B PEAKIMU BEUIECTB, M0 TEILIOBOMY 3PQEKTY, M0 U3MEHEHUIO
CTETNEHEeW OKHUCIIEHUS XHUMHYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, IO Y4YacCTHUIO
KaTajau3aTopa). JK30- U JHIOTEPMUYECKHE DPEAKIMH, TEPMOXUMHUYECKHE ypaBHEHUS.
[ToHsiTHE O CKOPOCTH XUMHUYECKON PEaKIINU

1.4

Ilouatue o0 O6paTI/IMI)IX u H€06paTI/IMBIX XUMHYECKHUX PCaAKIUAX. Ilonsatue o
TOMOI'€CHHBIX H TI'€TCPOrCHHBIX PCaAKIUAX. IlorsTne 0 XMMHYECKOM PaBHOBCCHU.
CDaKTOpBI, BJIMAIOINHUEC HA CKOPOCTb XUMHYECKOH PEAKIIMKU M IOJOXKCHHUEC XUMHNYECKOT'O
PaBHOBECHUA

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu, SHCKTpOHHHﬁ 0ajaHC OKHCIUTEIBHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCIUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ C UCIIOJIb30BAHUEM MCTOAA 3JICKTPOHHOI'O OanaHca




1.6

Teopust >IEKTPOIUTHUYECKON AMCCOLMALMU. OJEKTPOJIUTHl U HEDJIEKTPOIIMTHI.
Karnonsl, aHumoHbl. MexaHW3M [IHUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckoit cBs3u. Crenenp nauccouuanuu. CuibHbIE W cladble DJIEKTPOJUTHI.
Peakuuu nonHoro oomeHa. ¥YcinoBus NpoTeKaHus peakuii HOHHOTO 0OMEHa, MOJIHbIE U
COKpali€¢HHbIe HOHHBIC YpaBHEHHUS peakiuil. CBONCTBAa KUCJIOT, OCHOBAHUM U COJICH B
CBETE NPEJCTABIECHUN 00 ANMEKTPOIUTUYECKON nuccounanuu. KauecTBeHHbIE peakiuu
Ha WoHbL [loHATHE O TUIpONIN3E CONEn

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMIJIEHHE C MOJIENISIMU KPHCTAUTUYECKUX PEIETOK
HEOPraHMYECKHUX BELIECTB — METANIOB U HEMETauoB (rpadura U anMasa), CIOKHBIX
BEIIECTB (XJIOpHIa HATpPWs); HCCICJOBAHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peaKkuu OT BO3IEHCTBHS Pa3IHMYHBIX (PAKTOPOB; MCCIEIOBAHHUE DIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MpOIecca JUCCONUAINN KHUCIOT, IMIenodeil u comeil (BO3MOKHO
WCTIOJIb30BAHNE  BHJCOMATEPUAIIOB); TIPOBEIEHHE  OIBITOB,  HIUTIOCTPUPYIOIIUX
MPU3HAKU MPOTEKAaHUs peakUuuii MOHHOTO oOMeHa (0Opa3oBaHME OCaJlKa, BbIJEJIEHUE
raza, oOpa3oBaHHE BOJbl); OMNbBITOB, WJUIIOCTPUPYIOIIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBMUTENIbHBIX peaklUil (rOpeHHe, peakUuH Ppas3JoKEHUs, COECIUHEHHUS);
pacro3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIBIO KAadeCTBEHHBIX PEAKIMHA Ha
HOHBI; pEIIEHUE SKCIEPUMEHTAIIBHBIX 3a1a4

Hemeranner u nx COCIMHCHUA

2.1

OOmas xapakrepucTuka rajaoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CrtpoeHue u (GU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XMMUYECKHe CBOICTBa HA MpUMepe XJIopa (B3aUMO/ICICTBUE ¢ MeTalllaMH,
HEeMeTallJIaMH, IenodaMu). XjaopoBogopo. ComsiHasi KUCTI0Ta, XUMUYECKHE CBOICTBA,
MoJIyueHue, mpuMeHeHue. JelicTBue xiopa 1 XJIOpOBOAOPOa Ha OPraHU3M YeIOBEKa.
Bakneiiye xJIOpuIpl U UX HaX0XKACHHUE B IPUPOJIE




2.2

OOmrast xapaktepuctuka 3meMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne u (U3MYECKHE CBOWMCTBA IPOCTBIX
BEIIECTB — KHUCIOPOAa U Cepbl. AJUIOTPONHBIE MOJU(UKAIMKM KHUCIOPOJA U CEpHI.
Xummnuaeckue cBoiictBa cepbl. CepoBOOpO, CTpOCHUE, (DU3NYECKUE U XUMHUYECKHUE
CBOIICTBA. OKCI/IIII)I CCPbI KaK MPCACTABUTCIIN KHCIIOTHBIX OKCHIOB. CepHasl KHCJIOTA,
¢u3nveckue U XMMHUYECKUEe CBOMCTBA (0OIIME Kak MpPEICTAaBUTEINs Kiacca KUCIOT U
CHCIII/I(bI/I‘-IeCKI/Ie). XuMHU4JecKre peaknuuu, JeKamrue B OCHOBE IIPOMBIIIIICHHOI'O
crocoba mosiydyeHus cepHol kuciotbl. [Ipumenenune. Conn CcepHOM KHUCIOTHI,
KauecTBeHHasi peakius Ha cyiabdar-uoH. Haxoxmenue cepsl W e€ COEIUHEHUN B
npupoje. XUMHUECKOE 3arps3HEHHE OKPYKAIOMIEH Cpeapl COCIUHEHUSMH Cephbl
(KuCNOTHBIE  JOKIM, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI  €ro
MPEOTBPAICHHS

2.3

OOmias xapakTepucTuka 37eMeHTOB VA-Tpymnmnbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIEHUS. A30T, paclpoCTpaHeHHe B IpUpoJie, pusnueckue u
XUMUYecKrue cBoicTBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro (U3HUYECKHEe U
XMMHYECKHE CBOMCTBA, MoJlydeHue U npuMeHeHue. Coau aMMOHUS, UX PU3NYECKUE U
XMMHYECKHUE CBOWCTBa, MpuMeHeHHe. KauecTBeHHass peakiusi Ha HOHbI aMMOHWUSI.
A3zoTHas kuciorta, e€ moiaydeHue, (U3MYECKue M XMMHUUYECKHE CBOMCTBa (0OIIHME Kak
MIpeICTaBUTEINsI Kilacca KUCIOT U criennduyeckue). Mcnoap3oBaHue HUTPATOB U COJEi
aMMOHMSI B KayecTBE MMHEPAIbHBIX yn0oOpeHui. XuUMHUECKOoe 3arps3HeHHe
OKpY’Karolllel cpefibl COSTMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa,
MOYBBI ¥ BOJIOEMOB)

2.4

®dochop, amrorpornHbie Momuduranmuu dochopa, GUMUECKHE W XUMHYCCKHE
cBoiictBa. Oxcun docdopa(V) u dochopnas kuciaora, GU3NYECKUE U XHUMHUYECKUE
cBOiicTBa, mosydeHue. Vcnonbp3oBanue ¢ochaToB B KAueCTBE MHHEPAIBHBIX
ynoopeHuit




2.5

OOmrast xapaktepuctuka 3meMeHToB [VA-rpymmbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEHH OKHUCIEHHUS. YTJIepoJ, auIOTPOIHBIE MOAM(HKALUH,
pacrpocTpaHeHre B Mpupoje, (PU3MYecKne U XUMHYECKHE CBOWCTBA. AJICOpPOIHUA.
KpyrosopoT yriepona B npupoae. OKCHIIBI yriaepoaa, uX GU3HYECKUe U XUMHYECKUE
CBOWCTBA, JEHCTBHE Ha OJKUBbIE OpraHU3Mbl, TIOJIy4€HHE H TMPUMECHEHHE.
Okojoryyeckue MpoOieMbl, CcBsi3aHHble C okcugoMm yriaepoaa(IV); rumnoresa
[JI00ATFHOTO TMOTETUICHUST KJIMMAaTa; MapHUKOBBIA 3P ¢eKT. YTroJibHas KUCIOTa W e€
CONMM, WX (QHU3NYECKUE W XUMHYECKHE CBOKMCTBA, TONydeHHE U IPHUMEHEHHE.
KauectBeHHast peakuus Ha kapOoHaT-uoHBI. lcmonb3oBanue kapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIINIEHHOCTH U CEITHCKOM XO3SHCTBE

2.6

[TepBoHauanpHBIE MOHITHSI 00 OPTAHUYECKHUX BEIIECTBaX KaK O COCTUHEHUSX Yriepo/ia
(MetaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJIMIIEPHH, YKCYcHas Kuciota). Ux cocras u
xumMudeckoe ctpoenne. [loHaTre o OMOJOTHYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OCIKaXx,
YIJIEBOJAX — M UX POJIM B )KM3HU YeJIOBEKa. MaTepruanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCAMHEHMI

2.7

Kpemuwnii, ero ¢usndeckue M XHMHUUYECKHE CBOWMCTBA, TOJy4Ye€HHWE W TMPUMEHEHHE.
Coenunenus kpemHus B npupojae. Oburme npeacrarieHuss 06 okcuae kpemuusa(lV) u
KpemMHueBOil  kucinore. CHIMKAThl, WX HCHOJb30BaHUME B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH. BakHelue CcTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKJIO,
LIEMEHT, 0eToH, kene300eToH. [Ipobiaembl 6€3011aCHOTr0 KUCIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHajoB B MOBCEAHEBHON KU3HU




2.8

XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHe 0Opa3loB HEOPraHWYECKUX BEUIECTB, CBOWCTB
COJITHOH KHCJIOTHI; MPOBEACHUE KAaYeCTBEHHBIX pEaKIHWid Ha XJIOPUI-HOHBI U
HaOJIOIGHUEe TPHU3HAKOB MX MPOTEKAHMsSI, OIBITHI, OTpaXaromue (U3NYecKue WU
XMUMUYECKHE CBOWCTBA TaJIOTEHOB M WX COCAWHEHHWH (BO3MOXKHO MCIIOJIb30BaHHUE
BHJIEOMATEpPHAJIOB); O3HaKOMJEHHE C oOpasuamMu XJOpuUIOB  (TAJIOTEHHUIOB);
O3HAaKOMJICHHE C OoOpaslamMu cepbl M €€ COCAMHEHHMSIMH (BO3MOXKHO HCIIOJIb30BAaHHE
BHJIEOMATEpHasoB); HaOMIOACHHE TMpollecca OOyrauBaHMs caxapa IMOJ| JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI; U3y4eHHE XUMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOI KHCIIOTHI, TPOBEACHNE KAaUeCTBEHHOHN peakiiuy Ha Cynb(]aT-uoH 1 HaOIroIeHNe
MpU3HaKa €€ MPOTeKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa
Y UX COCTMHEHNH (BO3MOKHO HCIOJIF30BaHNE BUACOMATEPHAJIOB), 00pa3aMy a30THBIX
u (dochopHBIX ymoOpeHMit; MmoydyeHue, cOOWpaHWe, pACMO3HABAHHE W HW3yYCHHUE
CBOWCTB aMMHaKa; NMPOBE/ICHNE KaYeCTBEHHBIX PEaKIHii Ha MOH aMMOHHS U (ocdar-
WOH M W3y4YCeHHE MPHU3HAKOB MX MPOTEKAHHS, B3aWMOJCHCTBHE KOHIICHTPHUPOBAHHOM
A30THOM KHCJIOTHI C MEJIbI0 (BO3MOIKHO HCIIOJIb30BaHNE BHICOMATEPHAIIOB); U3yICHUE
MoJeniel KpUCTaNIMYeCKUuX PemEToK anmasa, rpadura, ¢ysuiepeHa; 03HaKOMIICHHE C
MpPOLIECCOM  aICOPOIMU  PACTBOPEHHBIX  BEIIECTB AaKTUBUPOBAaHHBIM  yIJIEM U
YCTPOMCTBOM MPOTHBOra3a; IOJy4YeHUe, coOupaHHe, pacro3HaBaHHE M H3YyUYECHUE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEIECHUE KAueCTBEHHBIX peakluuili Ha KapOoHAT- U
CWJIMKAT-HOHBI U U3y4EHHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C MPOIYKIIHEH
CHWJIMKaTHOM TPOMBIIIJICHHOCTH; pEIIeHWe SKCIEPUMEHTAIbHBIX 3a/ad 10 Teme
«Baxnelimue HeMeTauIbl U UX COCAUHEHUS»

Mertanisl U UX COSIUHEHUS

3.1

OOwiast XapakTepUCTUKAa XMMHYECKMX JJIEMEHTOB — METAJUIOB Ha OCHOBaHMM HX
noJsioxkeHust B Ilepuoauueckoi cucteme xumudeckux snementoB .M. MenneneeBa u
cTpoeHuss atomMoB. CrTpoeHHe MeTauloB. MeTauiMyeckas CBS3b M MeTajuIMyecKas
KPUCTAJIIINYECKAs PEMIETKA. DIEKTPOXUMUYECKUN Psijl HAIIPSHKEHUM METaJIOB

3.2

dusnueckue M XUMHUYECKHE CBOHCTBAa MeTayuioB. OOmme crnocoObl MOTydeHHs
MeTayuioB. [loHsATHE O KOpPpO3MM METalOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (cTanb, 4yryH, JIOPAIIOMUHUNA, OpOH3a) U UX NPUMEHEHHE B OBITY
U IPOMBIIIJIEHHOCTH




3.3

[lenouynslie MeTauIbl: MoJjiokeHue B Ilepuoanueckoit cucreMe XMMUYECKUX JIEMEHTOB
J.1. MenpeneeBa; CTpOCHHE MX aTOMOB; HaxoxKJIeHue B Inpupone. Pusndeckue u
XMMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kajusi). OKCUIpl U TUAPOKCUIBI HATPUS
U KaJlus. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[Ileno4yHO3eMeENBbHBIE METAUIBI MAarHWM M KajdbLUi: ToJIoKeHWe B llepuommyeckon
cucreme xumudeckux snmemeHToB JI.M. MenzaeneeBa; CTpoeHME UX aTOMOB;
HaxoJeHue B Inpupoje. Pu3ndeckue M XMMHYECKHE CBOMCTBA MarHus M KaJbLUs.
Baxneiimue coeauHeHus Kaublus (OKCH, THAPOKCHI, cojiu). KECTKOCTH BOJBI U
CHOCOObI €€ yCTpaHeHUs

3.5

AmomuHMii: monoxkeHue B Ilepuoanueckoil cucreMe XMMHMUYECKUX 3nemeHToB [[.M.
MenneneeBa; CTpoe€HHE aTOMa; HaxOXkJIeHUE B INpupojae. dusnueckne M XUMHUYECKUE
CBO¥CTBa aIFOMHUHUSA. AMGBOTEpHBIE CBOMCTBA OKCH/IA U THUJIPOKCH A ATFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuomanueckod cucremMe XuMHueckux dyemeHToB .M.
MenpeneeBa; cTpoeHHE aTOMa; HaXOXKJeHHe B mpupoje. OU3nyeckue U XUMUYECKHE
cBoiicTBa kene3a. Oxkcuapl, Tuapokcuasl u coiu xeneza(ll) u xenesa(Ill), ux cocras,
CBOICTBA U MOJTy4YECHHE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C Oo0pa3laMH METaJUIOB M CIUIABOB, HX
(U3NYECKUMHU CBOMCTBaMH; M3YYEHHE pPE3YJIbTATOB KOPPO3UH METAIUIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPUAIOB), 0COOCHHOCTEH B3aMMOICHCTBHSI OKCH/IA KBNS
HaTpusi C BOJOM (BO3MOXHO WCIIOJIb30BAaHHE BHUIACOMATCPHAIIOB); HCCIICIOBAHHE
CBOMCTB JKECTKOW BOJBI;, IpoIlecca TOPEHUs Keje3a B KUCIOpoJe (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPHUAIIOB); NMPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEaKIIHiA
Ha HMOHBI (MarHus, Kajbllus, aTroMuHMS, nuHKa, xkenesa(ll) u xenesa(lll), memu(1l);
HaOJII0/ICHUE U ONHMCAHKE MPOLIECCOB OKPAIIMBAHMUS TUIAMEHU MOHAMH HATPHS, KaTHs U
KaJbIsl (BO3MOXKHO HCIOJB30BAHKUE BHUCOMATEPHAJIOB); UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB THAPOKCUAA ATIOMUHUS U THIPOKCH/IA IIMHKA; PEIICHUE YKCIEPUMEHTATbHBIX
3a/a4 1o Teme «BaxHei1re MeTabl U UX COSIUHEHUS

XUMHs U OKpyKarolas cpeja




4.1

HoBeie maTepuansl u TexHoJioruu. BemecTBa 1 Marepuanbl B NOBCEIHEBHOM KU3HU
yernoBeKa. XUMHUS U 30pOBbe. be30macHoe MCIoIb30BaHUE BEIMIECTB U XMMUYECKUX
peakiuii B ObITy. [lepBasi IOMOIIB IPH XUMHUYECKHUX OXKOTAX M OTPABICHUAIX

4.2

OCHOBBI JKOJIOTUYECKONM TPAMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKPYKaIOIIeH
cpent IIJIK. Ponp xuMuu B pemieHHMH OHKOJOTHYECKUX mpobnem. Ilpupoansie
WUCTOYHHUKH YIJIEBOAOPOAOB (yrojib, TPHUPOAHBIA Ta3, HE(PTb), NPOIYKTHI HUX
nepepaboTKH, UX POJIb B OBITY U IPOMBILUIEHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: H3yuyeHue o00pa3loB MaTepuaioB (CTEKIO, CIIaBbI
METaJJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

[Ipencrasnenue:

1.1

O TIO3HABAa€MOCTH  SIBJICHMHA MPHUPOAbI, TIOHUMaHUE OOBEKTHBHOMN
3HAYUMOCTH OCHOB XHMMHMUYECKOM HAyKM Kak o0O0OJacTH COBpPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOmIel KyIbTypbl M MPaKTUYECKOU
NeSITENIbHOCTH YeJIOBEKa B YCIOBHSIX COBPEMEHHOI0 OOIIECTBa; MOHUMaHUE
MECTa XMMUU CPEAM IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAyyHBIX METOJAaX IIO3HAHUSA, B TOM YHCIE SKCIEPUMEHTAIbHBIX H
TEOPETUYECKHX METO/IaX HCCIEAOBAHUS BEIIECTB U U3YUYCHUS XUMHUYECKHX
peakiuii; yMeHHUe UCI0JIb30BaTh MOAEIH I OOBSICHEHUS! CTPOEHUSI aTOMOB
1 MOJIEKYIT

1.3

0 cdepax MnpodeccuOHAIBHON NEATENbHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMH  TEXHOJIOTHUSMH, OCHOBAaHHBIMU Ha  JIOCTHXKEHHSX
XMMHYECKON HAayKH, YTO MO3BOJUT OOYUYaIOLUIUMCSl pacCMaTpUBaTh XUMUIO
Kak cdepy cBoell Oymaymieil mpodeccuoHalbHON NESTENbHOCTH U CleNaTh
OCO3HAHHBII BBIOOp XUMHH KakK MPO(UIBLHOTO MpeaMeTa IpU Mepexoje Ha
YpPOBEHb CpeIHEro 00I11ero 00pa3oBaHus

Bnagenue cucremMoil XMMHUYECKHUX 3HaHUH H YMEHHUEC IPUMCHATH CUCTEMY
XUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:




2.1

BOKHEUILINE XUMHUYECKUE MOHATUS: XUMUYECKU DJIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, MPOCTOEC M CJIOKHOE BEIIECTBO, OJHOPOJHAS M HEOTHOPOHAsS
CMECh, OTHOCHUTEIIbHbIE aTOMHAas W MOJIEKYJISIPHAs MAacChl, KOJUYECTBO
BEIIECTBA, MOJIb, MOJIApPHAs Macca, MOJISIPHBIA OO0BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJb (CPEeAHss), XMMHUUECKas PEaKIusi, PEaKIHu COCAUHEHUS,
peakiuy Pas3NoKEHUs, PEaKIUMU 3aMEIICHUs, PEaKiuu OOMEeHa, TETUIOBOM
ahdexT peaxiuu, 3K30- U IHAOTEPMHUUYECKHE PEaAKIMH, PacTBOP, MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTa B COCTMHEHHH, MaccoBasl JI0JIA U MPOIIEHTHAs
KOHIIEHTPAIIMS BEIIECTBA B PACTBOPE, SAPO aTOMa, SIEKTPOHHBIN CJIOW aToMa,
aTOMHasi OpOWTallb, PagMyC aToMa, BAJIEHTHOCTb, CTENEHb OKHWCIICHUS,
XUMHUYECKasi CBfA3b, AJIEKTPOOTPHUIIATEIILHOCTh, TOJIApHAS W HEMOJspHas
KOBaJICHTHAs CBsI3b, MOHHAS CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUTMUECKAS
peméTka (aTOMHasi, MOHHAs, METAUTHYECKAsl, MOJICKYJISIpHAsI), NOH, KaTHOH,
AQHUOH, ODJIEKTPOJUT W HEDJIEKTPOJUT, IIEKTPOJUTHUYECKAS JIUCCOIMAIINS,
peakuid WMOHHOTO OOMEHa, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEaKIUH,
OKHCJTUTETh U BOCCTAHOBUTENb, OKUCIICHHE W BOCCTAHOBJICHUE, DIIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, 0OpaTHMble M HEOOpaTHMbIE PEaKLUH, CKOPOCTh
XUMUYECKOM peakimu, katanmu3arop, [1/IK, kopposus meTamios, criiaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl ~XUMHUH: 3aKOH COXPAaHEHHS  MaccChl,
nepuoauueckui 3akoH [[.MI. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TCOPHUHU XHUMHU: ATOMHO-MOJICKYJIApHas TEOpUs:, TCOPUA
3J'I€KTpOJ'IPITH‘I€CKOﬁ JUCCOoaln

Bnagenue ocHoBaMu XUMHWYECKOH I'paMOTHOCTH, BKJ'IIO‘I&IOH.[G?IZ

3.1

yYMEHHE TMPaBUIbHO MCIOJB30BaTh M3yYEHHBIC BEUIECTBA M MaTepHalibl (B
TOM 4YHCIIE MHHEpaJbHbIE YAOOpEHUs, METasibl U CIUIABbl, MPOJYKTHI
nepepaboTKU MPUPOIHBIX UCTOYHUKOB YTIIEBOJOPOJOB (YIJis, MPUPOTHOTO
ra3a, HeTu) B OBITY, CEJTLCKOM XO3SIIICTBE, HA MPOU3BOJICTBE U MMOHUMAHHE
3HAUEHUs KUPOB, OEJKOB, YIJIEBOJOB MJIs OpraHM3Ma 4eJOBeKa; YMEHHE
MPOTHO3UPOBATH BIMSHHUE BEIIECTB U XUMUUYECKUX IPOLIECCOB HA OPraHU3M
YEJIOBEKA U OKPYXKAIOILIYI0 TPUPOIHYIO CpEy




YMCHHUEC UHTCTPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMU APYTUX y‘Ie6HBIX

3.2
MpeAMETOB
HaJIW4ue OmbITa PabOThl C PA3TUYHBIMH HCTOYHUKAMH WHGOPMAIH IO
3.3 XMMHMM  (HayyHas W  Hay4yHO-NONYJSpHas  JIMUTeparypa, CJIOBapH,
CIPABOYHHKH, HHTEPHET-PECYPCHI)
YMEHHE OOBCKTUBHO OILEHWBATh HWH(MOPMANMIO O BENIECTBAX, UX
3.4 MPEBPAIICHUSIX W MPAKTHYSCKOM NMPUMCHCHHH W YMEHUE HCIIOIh30BaTh €€
JUTsI pelieHrs yueOHO-TI03HaBATEIbHBIX 3a/1a4
Brnanenne ocHoBamMu TMOHATUMHOTO amnmapara U CHUMBOJUYECKOTO S3bIKa
4 XUMUU JJI1 COCTaBJeHUs (OPMYJT HEOPraHMYECKHX BEIIECTB, YpaBHEHHUI
XUMUYECKUX peakinii; ocHoBaMH xuMmuueckoi HoMeHkmarypsl (IUPAC u
TPUBUAIBHOM)
YMeHne o0BsICHATH CBS3b MOJIOKEHUs d7ieMeHTa B [leproandeckoii cucrteme
C YHCJIOBBIMH  XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XUMHYECKHX
5 JJIEMEHTOB (COCTaB MW 3apsa  sAnpa, oOImee YHuCIo dSJIEKTPOHOB),
pacrpeneneHueM JIEKTPOHOB TI0 SHEPTETHYECKUM YPOBHSIM aTOMOB TTEPBBIX
TPEX MEPUOOB, KATHS ¥ KAJTBITUS
[IpencraBienne O NEPUOJAMYECKONM 3aBUCUMOCTH CBOMCTB XHUMHUYECKUX
6 2JIEMEHTOB (paguyc aTroMa, OJJIEKTPOOTPHIATEIbHOCTh), NPOCTHIX U
CJIOKHBIX BEIIECTB OT IOJIOKEHHUS 3JIeMeHTOB B [leprnoanaeckoii cucreme (B
MaJIbIX TIEPHO/Iax M IJIaBHBIX IMOATIPYINax) U AJICKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KinaccupuImpoBaTh:
7.1 XUMHAYECKUE DIIEMEHTEI
7.2 HEOPraHWYECKHUE BEIIeCTBA
7.3 XUMHUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTETIEHb OKHUCICHUSI XUMUYECKUX DJIIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUT KPUCTAJUIMYECKOIN CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHU)




8.4

OKHCJIMTCIIb U BOCCTAHOBHTCIIb

9 YMeHue xapakTepu3oBarh (PU3NUECKUEe M XUMHUECKHE CBOMCTBA!
NPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, Tpadur, anmas, KpeMHU,
9.1 a3oT, (ocdop, cepa, XJIOp, HATPUH, KaTMil, MAaTHUH, KaJIbI[UH, ATFOMUHHM,
KeJe30)
CIIO)KHBIX BEIIECTB, B TOM YHWCJIE WX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THAPOKCUIb MeTamuioB [—IIA
9.2 rpymm, amomuaus, mean (1), nuaka, sxenesa (11 u I1I), okenasr yruepoxaa (11
' u IV), xpemuust (IV), azora u ¢ochopa (III u V), cepst (IV u VI),
CepHHUCTasi, CepHas, a3oTucTas, a3zoTHas, QocdopHas, yroabHas,
KpeMHHUEBask KUCI0Ta U UX COJIN)
MPOTHO3UPOBATh W XapaKTEPU30BaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHUS, NMPHUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT HX
' CBOWMCTB, BO3MOYXHOCTb TPOTCKAHWUS XHMHUYECKHX TPEBPAllCHUH B
Pa3IMYHBIX YCIOBHAX
10 YMeHue cocTaBisTh MOJEKYJISIPHBIE M MOHHBIE YPAaBHEHUSI PEaKIHii, B TOM
17 (0h) (<h
10.1 peakIuii HFOHHOTO 0OMeHa
10.2 OKHCITUTEILHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHUE CBOMCTBA HM3YyYEHHBIX KJaccoB (TpyII)
' HEOPraHMYECKUX BEIIEeCTB
10.4 MOJATBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BHIUUCIATD (TIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
' JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHMSIM XUMHUYECKUX PEaKIHMi M HAXOIUTh KOJIWYECTBO BEILECTBA,

00BEM U Maccy peareHTOB WU MPOIYKTOB PEeaKIUH




12

Bnanenue (3HaHuEe OCHOB):

12.1

OCHOBHBIMM METOJIaMU HAay4YHOI'O IO3HaHHs (HaOJroAeHHE, W3MEpEHHE,
9KCIEPUMEHT, MOJEIMPOBAHKUE) NPU H3YYEHUM BELIECTB U XUMHUYECKUX
SBIICHHUI; yMeHHe C(HOpPMYIHPOBATh MPOOIEMy U MPEIUIOKHUTh IyTH €€
peuieHus

12.2

0e30macHOi pabOThl ¢ XUMHYECKUMU BEIIECTBAMHU, XUMUYECKON MOCYA0U U
71a00pPaTOPHBIM 000PYJOBaHUEM

12.3

npaBWjiaMu O€30MMaCHOTO OOpallleHUsI ¢ BEIIECTBAMHU, HCIIOJIh3yEeMBIMH B
MOBCEIHEBHOM JKW3HHU, NPaBWJIAMU TMOBEIACHMUS B LEISIX COepexeHUs
30pOBbS M OKpYXKarolled MPUPOJHOM Cpedpl; IOHMMAaHHWE Bpena
(omacHOCTH) BO3JIEHCTBUS HA KUBbIE OPraHU3MBbI ONpPEAEIEHHBIX BEIIECTB,
CHOCOOOB YMEHbIIIEHUS U MPEJOTBPAILIEHUS UX BPEAHOTO BO3ICHCTBUS

13

Hammaue IMPAKTUYCCKUX HABBIKOB INNIAHUPOBAaHUA W OCYIICCTBJIICHUA
CICAYIOMUX XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

HU3YUYCHUEC KW OIIMCAaHHC (1)H3H‘I€CKHX CBOMCTB BEIICCTB, O3HAKOMJICHUC C
(bPISI/II‘IeCKI/IMI/I U XUMHUYCCKUMU SBJICHUSAMHU, OIIBITBbI, HIIOCTPHUPYIOIIHUEC
ITPU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

U3y4eHue CrocoO0B pa3fiesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHCJIOpOAa M HM3YYCHHE €TI0 CBOﬁCTB; IIOJIY4CHHUC BOJOPOZa U
HN3YUCHHUEC C€TO CBOﬁCTB; MMOJIYYCHHUEC YIJICKUCIIOTO Ira3a W HU3YUCHUC CTO
CBOI>'ICTB; MOJIY4YCHHUEC aMMHaKa U U3YUCHUC €TI0 CBOMCTB

13.4

IPUTOTOBJICHHE  PAacTBOPOB €  OMpeNeNEéHHOM  MaccoBOl  josei
pacTBOPEHHOIO BEIIECTBA

13.5

IpUMEHEHHEe UHIMKATOPOB (JTakMyca, METUIOpaHXa U GpeHondranenHa) s
OTIPEJENICHUS XapaKTepa Cpeibl B paCTBOPAx KUCIOT U LIEIOYEn




13.6

WCCIICZIOBAHUE M OIKCAHHE CBOMCTB HEOPTaHUYECKUX BEIIECTB PA3TUYHBIX
KJIacCOB; M3y4YE€HUE B3aUMOJCHCTBUS KHUCIOT C METaUlaMH, OKCHUAaMHU
METAJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHHSIMH, COJISIMU;
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHHM; BBITECHEHHE OJHOTO MeTaljaa
JIpyrUM W3 pPacTBOpa COJIM; HCCIEJAOBaHHE aM(OTEPHBIX CBOWCTB
TUIAPOKCHIOB aJTIOMUHHUS U IIMHKA

13.7

pelieHne HJKCIEepPUMEHTANbHBIX 3amady 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHCHHIY, «DNEKTPOJUTHYECKAS JTUCCOIUAIUSY;
«Basxkaelmre HeMeTaJlIbl M X COSIMHEHU»; «BaxkHEHIITe METanIbl U UX
COCIUHCHHUS

13.8

XAMHYECKHAE DKCIEPUMEHTHI, HWUTFOCTPUPYIONINE TPHU3HAKK TPOTCKAHUS
peakIuii MOHHOTO 0OMeHa; KaueCTBEHHBIC PEAKIIMH Ha MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax MOHBI: XJIOPHUA-, OpoMuI-, HOAKI-, Cyabdart-, ¢ocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIAPOKCHJI-UOHBI, KATHOHBI aMMOHWUS,
MarHusi, KajibllMs, allOMUHUSA, *Kene3a (2+) um xeneza (3+), meau (2+),
IIMHKA

14

VYmenue:

14.1

MPENCTaBIsATh  pe3yiapTaThl  AIKCIepUMEHTa B  (opMe  BBIBOJOB,
JIOKa3aTeNbCTB, TrpapUKOB W TaOMUIl U  BBIABIATH OMIHPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBAaTb CBA3H MCXKIAY PpPCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHNYCCKHMMH
SABJIICHUAMU W IIpoHecCcaMu, IPOHUCXOIOAIIMMH B MAaAKpO- W MHKPOMHPE,
OOBACHATH IIPpUYKUHBI MHOFOO6pa3I/IH BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kox

1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS

1.1 Yucteie BemectBa u cMecu. CriocoObl pa3ienieHus cMeceit

12 ATOMBI U MOJEKYJbl. XUMHUYECKHE HIeMEHThl. CHMBOJIBI XUMUYECKHUX DJIEMEHTOB.
' [IpocThie U cOKHBIE BEIIECTRA.

13 Xumuueckass ¢opmyrna. BaleHTHOCTP aTOMOB XMMHYECKUX »dieMeHTOB. (CTerneHb
' OKHUCJICHUS

14 3aK0H NOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENLHAs aToOMHasg Macca. OTHOCUTEILHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10JIsl XMMHYECKOTO 3JIEMEHTA B COSAMHEHUHN

15 KomnuectBo BemectBa. Mouib. MounspHass macca. MomsipHblii 00BEM  Ta3oB.
' B3anMocBsI3b KOJMMYECTBA, MACChI M YUCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

16 ®uU3NYECKE M XUMHUYECKHUE SIBJICHUS. XUMHUYECKasl peakuuss U e€ MpU3HAKU. 3aKOH
' COXpaHEHHUs MACChl BEIIECTB. XUMHUUECKHE YPaBHEHUS

5 [Tepuonnueckuii 3akoH u Ilepumoanueckas cucrema xumuyeckux snemeHtoB J[.H.

MenneneeBa. CTpoeHHEe aTOMOB

[lepuonnueckuii 3akoH. Ileproanueckas cucremMa XuMuUueckux odnementoB J[[.U.
2.1 MenneneeBa. [lepuoapt u rpynmnsl. u3ndeckuii CMBICT TOPSIKOBOIO HOMEpPa, HOMEPOB
MepHo/ia ¥ TPYIIbI AIEeMEHTa

Crpoenne aromoB. CoctaB artoMHbIX siaep. M3orombl. nektpoHbl. CTpoeHHE
2.2 ANIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMUYECKUX AMeMeHToB [lepunoaudeckoit
cuctemsl JI.11. MeHaeneeBa

3aKOHOMepHOCTI/I B HM3MEHECHHHM CBONMCTB XHMHUYECKHX 3JIEMEHTOB MEPBLIX TpéX
23 Nepruoaos, KaJiys, KaJIbIIus (paz[I/cha aTOMOB, QJICKTPOOTPUIATCIIBHOCTH,
. MCTAINIMYCCKUX W HCMCTAJIIINYCCKHUX CBOﬁCTB) U UX COCIUHEHHUU B COOTBETCTBHUH C

ITOJIOXKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUCM HUX ATOMOB




Crpoenue BelecTa

3.1

Xumnueckass  cBsi3b.  KoBasieHTHast — (mosisipHas W HENOJsIpHAsi)  CBSI3b.
DNEeKTPOOTPHUIIATEIILHOCTh XUMUYECKUX dJeMeHTOB. MoHHas cBsa3b. Merammueckas
CBSI3b

3.2

Tumnel KpUCTAUIMUECKUX PEIIETOK (aTOMHas, MOHHAs, METALIMYECKas), 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3U

Baxwueitmmne MNpEACTAaBUTCIIN HCOPTraHUYCCKUX BCHICCTB. Hemeramns! u ux COCIUHCHUA.
Mertannsl 1 ux COCINHCHUA

4.1

Knaccudukanus w  HOMEHKJIATypa  HEOPTraHWYECKUX  COCAMHEHUN:  OKCHOB
(coseoOpa3yrommue: OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHBIE) W HecoJeoOpa3yromue;
OCHOBaHMH (IIENOYN U HEPACTBOPUMBIE OCHOBAHMS); KHCIOT (KHCIOPOCOACPIKAIIAE
OECKHCIOPOHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEAHHUX U KUCIIBIX)

4.2

dusnueckue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPO/A,
XJI0pa, KHCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

duszndeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-METAJIJIOB: JIMTHUS, HATPH,
KaJivsi, Marous M KajJblMs, aJJIOMHUHHA, KEJIC3Aa. 3JT€KTpOXHMH‘ICCKHI>i pan HaHpﬂ}KeHI/Iﬁ
METAJlJIOB

4.4

duznyeckue W XHUMHYSCKHE CBOMCTBA BOJOPOAHBIX COG,Z[I/IHCHI/II\/'I HEMCTAJJIOB:
XJIOpOBOAOpPOaa, CCPOBOOOPOaAA, aMMHAKa

4.5

dusnuecKkue U XMMHYECKHE CBOMCTBAa OKcHI0B HemeTawioB: cepol (IV, VI), asora(ll,
IV, V), dochopa(ll, V), yraepoma(Ill, IV), kpemuus(IV). IlosyueHue oxcuIOB
HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MeTauioB IA-IIIA rpynm, munka, meau(Il) u sxemneza(Il,
[11). TToyueHne OKCUIOB METAILIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHUN U aM(OTEPHBIX TUAPOKCUIOB (Ha MpUMeEpe
TUAPOKCUIOB AIFOMHUHHUS, jKene3a, nuHka). llomydyeHue ocHoBaHuN M aM(OTEpPHBIX
TUAPOKCHJIOB

4.8

OOmue XMMHYECKHE CBOMCTBA KHCJIOT: XJOPOBOJOPOJHOM, CEpOBOJOPOHOM,
CEepHHUCTOM, CepHOHM, a30THOM, QocopHOll, KpemMHHEBOH, yronbHOl. OcoOble
XMMUYECKUE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOW M a30THOW KHUCIOT. [lomydeHue
KHUCJIOT




4.9

OOmre xuMu4eckne cBoiicTBa cpeanux coneil. [lomydenue coneit

4.1 [Tomy4yenue, cobupanue, pacro3HaBaHUE BOIOPO/IA, KUCIOPOIa, aMMHUAKA, YTIIEKUCIOTO
0 rasza B JabopaTopuu
4.1 [Tonyuenue ammuaka, CEpHOM M a30THOM KUCIIOT B MPOMBIIIEHHOCTH. O01111e CIOCOObI
1 MIOJTy4EHUSI METAJUIOB
4.1 .
) ['enernueckas cBsA3b MEXY KJIacCaMU HEOPraHUUECKUX COEIUHEHUN
) XHWMHUYECKUE PEAKLINN
Knaccudukanus XuMHUUeCKUX peakiyil Mo pa3IMyHbIM MPU3HAKAM: 110 YUCIY U COCTaBYy
5.1 YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIJIOBOMY 3P dEKTy, 0 U3MEHEHUIO CTETICHEH
OKHUCJICHUS] XUMHYECKUX JIEMEHTOB
59 TemoBoil 3¢ddekT xuMHUecKkod peakiuH, TEPMOXUMHYECKHE ypaBHEHHUS. ODK30- U
' SHJIOTEPMHUECKUE peakiuu. TepMoXuMuYeckue ypaBHEHUs
OKUCINTEIEHOBOCCTAHOBUTENbHBIE — peakiuu. OKUCIUTENIM U BOCCTAaHOBUTEIU.
5.3 [Tporeccrr OKHCIICHUS u BOCCTaHOBJICHHUSI. DNEeKTPOHHBIN Oaytanc
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PeaKLuu
5.4 Teopuss »nexTposuTHUECKOW auccouuanuy. KaTuoHbI, aHUOHBL OJIEKTPOJUTHL U
' HeRJIeKTPoJINThl. CuilbHBIE U cl1adble 1eKTPOoauThl. CTeneHb AUCCOLUAIU
55 Peakiiun noHHOro 0OMeHa. Y ciIoBUs POTEKaHUs PeaKLUi HOHHOTO OOMEHa, MOJIHbIE U
' COKpAIlIEHHbIE HOHHBIE YPAaBHEHUS peaKi1ii
6 XuMUS U OKpyXKarolas cpea
BemectBa u Mmarepuansl B IOBCEAHEBHOM KM3HM uyelloBeka. besomacHoe
6.1 UCIOJb30BAHUE BELIECTB U XMMHUYECKUX peakuui B saboparopuu u ObiTy. [lepBas
MIOMOIIIb IPYU XUMUYECKUX 05KOTaX U OTPABICHUSIX
XUMHUECKOe 3arpsi3HEHHE OKpYKalolled cpenbl (KUCIOTHBIE NOXKIH, 3arps3HEeHue
6.2 MIOYBBI, BO3/yXa U BOJOEMOB), clIocoObI ero npeaoTBpatienus [IpenensHas nomyctumas

koHuentpauus Bemects ([IJIK). Ponb xumum B perieHuH 3KOJIOTUYECKUX MPOOIIeM.
Ycunenne napHUKOBOTo 3¢ deKTa, pa3pylieHue 030HOBOTO CIOS




[Ipumenenue cepsl, azora, docdopa, yriepoga, KpeMHUS U UX COCAUHEHHUU B OBITY,
MCIUIIMHEC, MNPOMBINIJICHHOCTH U CCJIBCKOM XO3SMCTBE. HpI/IMeHeHI/Ie MCTAJLJIOB H

6.3 CIUIaBOB (CTajb, YyryH, AIOPATIOMUHUI, OpoH3a) B OBITY M MPOMBIIIJICHHOCTH WX
coemuHeHui. [loHsAITHE O KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT
KOppO3UH

6.4 [IpupoaHble ICTOYHUKH YIJIEBOJIOPOIOB (YrOjb, IPUPOIHBIN ra3, HE(PTh), IPOAYKTHI UX

' nepepaboTku (OEH3MH), UX POJIb B OBITY U MIPOMBIIIJICHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHHUSX YIiepoja
6.5 (MeTaH, »TaH, STWJIEH, AlETWIEH, JTaHOJ, IIIMUEpPHH, YKCycHas kuciorta). [lonsrue o
' OMOJIOTUUECKH BAaXKHBIX BEIIECTBAX: JKUpAX, O€lKax, YrjaeBoJax — M UX POJIU B JKU3HU
YeJIoBeKa

7 Pacuérsr:

7.1 o popMyinaM XUMUYECKHX COeTMHEHUIN

7.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHUYECKUM YPAaBHCHHUSM




