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MNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1O XMMHM Ha YpOBHE OCHOBHOTO o001Iero o0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUM K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTeaLHOM POrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHoil padoyeil mnporpammbl
BOCITUTAHUS U C YUETOM KOHIICIIIIUU MPENOoAaBaHusl yueOHOTO npeaMeTa « XUMUsD»
B 00pa30BaTe/IbHBIX opraHu3anusax Poccuiickoit denepannu.

[IporpamMa 1o XuMuK Na€T NPEACTABICHUE O MENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCTHMTAHHS ¥ Pa3BUTHA OOYYAIOIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJINBACT 00s13aTENBHOE MpEeIMETHOE CoJiepKaHue,
IIpEAyCMaTPUBAET PACIIPEJCICHUE €ro II0 KilaccaM M CTPYKTYPUPOBAaHHE 110
pasjeilaM M TEMaM I[POrpaMMbl 110 XHMHUH, OIIPEIEIACT KOJUYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepIKaHUs, PEKOMEHAYEMYIO
MOCJAEAOBATEALHOCTh  U3YUYEHHUSI XUMHH C YU4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTHKM  y4eOHOro  Mmpolecca, BO3PACTHBIX
0COOCHHOCTEH  00yYaroluxcsi, ONPEACISCT BO3MOXHOCTH IMpeaAMETa  JUIS
peanm3anuy TpeOOBAaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTEIbHON
MpoTrpaMMbl Ha YPOBHE OCHOBHOTO OOLIEro 00pa3oBaHUs, & TaKkKe TPEOOBAHUN K
pe3yJibTataMm 00yUeHHs] XUMUM Ha YPOBHE 1I€JIeH M3yUYeHUsl MTpeaMETa U OCHOBHBIX
BHJIOB y4cOHO-IIO3HABATCIIBHOM JCATCIBHOCTH OOYYaloIIerocs 110 OCBOCHHIO
y4COHOTO COICPIKAHMS.

3HaHUC XWMHUH CIIYKHUT OCHOBOH Juisi (hOPMHPOBAHUS MHPOBO33PCHHUS
0o0y4aroIIerocs, ero MpeACTaBICHUN O MaTEPUATLHOM €IWHCTBE MHUpPA, BAXKHYIO
posib UrparoT (GopMUPYEMbIe XUMHUEH MPEACTABACHUS O B3aUMOIPEBPAIICHUIX
PHEPTUM M 00 HSBOJIOIUU BCHICCTB B MPHUPOJC, O IMYTAX PCHICHUS I100aTBHBIX
IpoOJIEM yCTOMYHMBOTO PA3BHTHS UYCIIOBEUCCTBA — CBHIPHCBOH, SHEPICTHUYCCKOM,
MUILEBOM U 3KOJIOTHUYECKON 0€30MacHOCTH, IPOOIEM 31paBOOXPaHEHUS.

HN3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
(hopMHpPOBaHUS KYJIBTYpPHI TUYHOCTH, €€ 001Iel 1 (PyHKIHMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJ, B (JOPMHUPOBAHHE MBIIUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CAMOCTOSTENbHOW  ydeOHON  JIesITeIhHOCTH,
DKCIEPUMEHTABHBIX U HCCJEI0BATENbCKUX YMEHHU, HEOOXOJMMBIX KaK B
MOBCEHEBHOM )KU3HU, TaK U B TPOQPECCUOHATTLHOMN ACSITEINBHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETOCTHOTO B3IUIs1a HA €IMHCTBO MPUPObl U UEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YUaKOIINXCS;



CIocOOCTBYET (hOPMHUPOBAHUIO HEHHOCTHOTO OTHOUICHHWS] K €CTECTBEHHO-
HAYYHBIM 3HAHHSAM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHre 00y4aIONTUXC.

JanHpic HampapiicHUS B OOYyYCHMM XHMUM OOCCIICUMBAIOTCA CICHM(pUKON
collcpkaHusi  y4eOHOTro  TpeAMeTa, KOTOpBIM  sBIACTCS  IIEAArorMuccKH
aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKH XMMHH Ha ONPEACIEHHOM 3Tarne €
pa3BHUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011Ier0 00pa3oBaHUsI OPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOMIUMHCS CHUCTCMBI TCPBOHAYAJIBHBIX IOHATHN XHUMUHU, OCHOB
HEOPTAaHUYECKOM XHMHUHU H HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX IIOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepkaHusi MPOrpaMMbl N0 XMUMHUHU COpMHUpOBaHA HA OCHOBE
CUCTEMHOI0 10Ax0/a K €€ uzydeHuro. CojiepKaHUE CKJIAJbIBACTCS U3 CUCTEMbl
TIOHSTHH O XUMHUYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI IIOHSITHN O XUMUYECKON
peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MPUHLIUITY
MOCJICIOBATENLHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPECTHUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCEI'0 ECTECTBO3HAHUS;

— [lepuoamnyeckoro 3akona /{. 1. MenjeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU;

— YUYEHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3Y,

— TPEACTaBIICHUH 00 BIEKTPOIUTHYECKOW JUCCOUMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHWUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPHYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MTOCJICIOBATCIBHO OT OJIHOTO
VPOBHSI K JPYrOMy, BBINONHSSA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TOJYyUYCHUS
HU3y4acMBbIX BEIIECTB.

OcBocHuE TmporpaMMbl [0 XHUMHH  CIIOCOOCTBYECT  (OPMHUPOBAHUIO
MPEACTABIICHNUS] O XUMHYECKON COCTABJIAIOLIEH HAYYHOM KapTUHBI MHpPa B JIOTMKE
€€ CHCTEMHON MPHUPOJBI, IIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HaHUA B HayKe. M3ydeHHe XMMHUU MNPOUCXOJUT C TPHUBICUCHUEM
3HAHUW W3 paHee M3YUYEHHbIX YUYEOHBIX NpeAMeTOB: «OKpyXawluil Mup»,
«buonorus. 5—7 xkinacce» n «dusnka. 7 Knacey.

[lpu wu3yuyeHUM XUMHH TPOUCXOJUT (QOpMUPOBAHUE 3HAHUN OCHOB
XUMHUUYECKON HAyKu Kak 00JIaCTU COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON
JESATEIbHOCTH YEJIOBEKA W KAaK OJHOTO W3 KOMIIOHEHTOB MHPOBOHM KYJBTYPHI.
3amava y4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHHUU CHUCTEMBI XUMHYECKHUX
3HaHUN — BaXHEHUIINX (PAKTOB, MIOHATHM, 3aKOHOB M TCOPETHUCCKHX IOJIOKEHUM,
JIOCTYMHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B



OpUOOIIEHUH K HAy4YHBIM METOJaM IIO3HAHUS IPU HM3YYEHWH BEILIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUM U PA3BUTHUU MO3HABATENbHBIX YMEHUH U
UX TPUMEHEHUH B Y4eOHO-NO3HABATENBHOM U  y4eOHO-HCCIENOBATENbCKON
JEATEIFHOCTH, OCBOCHMM MIpaBMJI 0O€30MacHOTO OOpallleHus C BCIECTBAMH B
MOBCCIHEBHOM >KU3HU.

[Ipu M3yyeHMH XMMUHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BAXKHOE
3HaYeHHe MPUOOPENTH TaKUE LI, KaK:

— (dopMupoBaHHEC HMHTECIUICKTYaJIbHO Pa3BUTON JHMYHOCTH, TOTOBOM K
caMo00pa3oBaHUI0, COTPYJHUYECCTBY, CAMOCTOSITCIIBHOMY NPUHATUIO PCUICHUH,
CIIOCOOHOM alalTUPOBATHCA K OBICTPO MCHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJeHHOCTh OOy4YeHHMs] Ha CHCTEMAaTH4YEeCKOe MpHUOOIIEHHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATENbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM NI03HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCiaoBHii, CIOCOOCTBYIOLIMX NMPUOOPETEHNIO 00YyUaOUMUCS
OMbITa Pa3HOOOpPa3HON MAEATEIHHOCTH, MO3HAHWUS M CAMOTIO3HAHHUSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCATbHOE 3HAYEHHUE ISt
pa3JIMYHBIX BUJOB JIEATEIBHOCTH;

— dopmupoBanue obmell (QYHKIIMOHAIIBHOW W  E€CTECTBCHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHHH OOBICHATHL W OLEHUBATH SIBJICHUSA
OKpYKalOIIeT0 MHpa, WCIOJb3Yys 3HAHWS W OIBIT, MOJYyYEHHBIC MPH H3YUYEHHUH
XMUMHH, IPUMEHATH HX I[PH PEHICHUHM HPOOJIEM B IIOBCEIHEBHOM JKM3HU U
TPYIOBOH JICSATCIBHOCTH;

— (QopmupoBaHne y o0OydamwIIuxcsi T'YMaHUCTHYECKHMX OTHOILCHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HaHUW Ui BBIPAOOTKH DKOJIOTUYECKH
LIEJECO00Pa3HOro MOBENEHHsT B OBITY W TPYAOBOM [EITENBHOCTH B ILENSIX
COXPAHEHUS CBOETO 3710POBbSI U OKPYXKAIOIICH IIPUPOIHOMN CPEIbL;

— pa3BUTHC MOTHUBAIMM K OOYYCHHUIO, CIIOCOOHOCTCH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOGHHS  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGHIS W HANMPABICHHOCTH JIATBHEHUIIETO
oOyueHus.

OOmiee umcno YacoB, OTBEAEHHBIX M HM3YyYCHHUS XHMHM HAa YpPOBHE
OCHOBHOTO 0011eT0 00pa3zoBaHus, cocTasisieT 136 gacos: B 8 knacce — 68 gacos (2
gaca B HeJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIENO).



COIAEPKAHUE OBYYEHUA

8 KNIACC

IlepBoHAaYAIbHBIC XUMUYCCKHAE MTOHATHS

IIpenmer xumuun. Ponb XMMUU B )KU3HU YETOBEKA. XUMHS B CHCTEME HayK.
Tena m BemecTBa. DuU3MUEeCKHWE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHATHE O MeTojax MO3HAaHWS B XUMHU. UHCTBIE BEHIECTBAa U CMECH.
CrniocoObl pa3acieHus cMecei.

ATOMBI U MOJIEKYJIBl. XHUMHYECKHE 3JEMEHTBI. CHMBOJIBI XUMHUYECKUX
3eMeHTOB. [IpoCThIe 1 CIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XHUMHYECKHX HJIEMEHTOB.
3akOH I1OCTOSIHCTBA cocTaBa BeulecTB. OTHOCHUTENbHAs aTOMHas —Macca.
OTtHocuTenbHas MOJIEKYJIsIpHasi Macca. MaccoBast J10J11 XUMHYECKOI'O 3JIEMEHTa B
COEJIMHEHHUHU.

KosmmuecTBo BemectBa. Mouib. MonsipHast macca. B3auMOCBsI3b KOJIMUECTBA,
MacCchl M 4YHUCIa CTPYKTYpPHBIX €OUHHUL BemlecTBa. Pacu€rel mo Qopmysam
XUMHYCCKHUX COCAMHCHUM.

@uU3NYECKUE U XUMHUYECKUE SIBJICHUS. XUMHUYECKasi peakuus U €€ NPpU3HaKHU.
3aKOH COXpaHEHMWs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupukanus
XUMHUUYECKUX PEeaKlUi (COeTMHEHHUS, Pa3I0KEeHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenim:

3HAKOMCTBO C XUMHUYCCKOH IOCYJI0H, IIpaBuiIaMu paboThl B JlabopaTopuu M
npuémMamMu 00paleHus ¢ J1abopaTopHBIM O00OPYAOBAHUEM, U3YUCHUC U OMUCAHUC
du3nUecKuX CBOMCTB 0O0pa3LOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHE
¢bu3nueckux (IJaBJAEHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KATICHUEC M KOHJCHCAIMS BOJIbI) U XHUMHYCCKUX (TOPECHUC CBCUHU, MPOKAIMBAHUC
MCJTHOM ITPOBOJIOKH, B3aUMOICHCTBHC MeJa ¢ KUCIIOTOMN) SBJIICHUM, HAOIOJICHUC U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKHX peaklMil (pas3iokeHHe caxapa,
B3aUMOJICUCTBHE CEPHON KHUCJIOTHI C XJIOPUAOM Oapus, pa3ioKeHHe TMAPOKCHIA
menu (11) npu HarpeBanuy, B3auMoOJIeHCTBUE Kele3a ¢ pacTBopoM cou meau (1),
U3Yy4YEeHHE CMOCOOOB pa3JeNieHHs CMecei: C MOMOIIBI0 MarHuTa, (HUIbTPOBAHUE,
BHITIAPUBAHNE, AUCTHILIAINSA, XpoMaTorpadus, MpOBEACHHE OUYNCTKH TOBAPEHHON
COJIM, HaONIOJIEHWE W  ONUCAaHUE  PE3yJbTAaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MacChl, CO3/JIaHUE MOJIeIed MOJIEKYJ
(LLIAPOCTEPKHEBBIX ).

BaxxHeline npeacTaABUTEIH HEOPTAHUYCCKHUX BElIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jieMEHT U MpoCTOe
BelecTBo. HaxokneHue kucimopopa B TpUpoAe, (PU3MUECKHE M XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. [lpumenenve xkucnopona. CrnocoOsbl



MOJIYYeHUs] KUCTopoda B 1abopaTopuud W IPOMBINUICHHOCTH. Kpyrosopor
Kucaoposa B pupojie. O30H — aJIOTPOIIHAS MOIU(HUKALINS KHCIOPOAA.

TennoBoit 3¢(heKkT XUMHUECKOH peakluud, TEPMOXUMHYECKHE YpaBHEHHUS,
3K30- M JHAOTEPMHUUYECKHE peaKIuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3/IyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyilcHue 030HOBOTO CIIOSI.

Bopopon — snement u mpoctoe BemectBo. Haxoxxaenue Bogopona B
npupoae, GU3MYECKHEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHWE, CIIOCOOBI
nonyueHus. KucioTsl u comnu.

MonspHsiii 005EM ra3oB. PacuéTsl Mo XUMHUCCKUM YPABHCHUSIM.

dusnueckne CBOWCTBa BOABL. Boma xak pactBopurenb. PacTBOpEIL
Hacpiiennble ¥ HEHACHIMIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B PACTBOPE. XUMUUYECKHUE CBOMCTBA BOJAbI. OCHOBaHUS.
Posbs pacTBopoB B IIpUPOJIE U B KU3HU 4ejioBeKa. KpyroBopoT BOJibl B IIPUPO/IE.
3arpsi3HeHHE HPUPOIHBIX BOJ. OXpaHa U OUMCTKA [IPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coenuHeHuil. Oxcuabl. Knaccudukanuys
OKCHUJIOB:  coneoOpasywoiue (OCHOBHBIE, KHUCJIOTHbIE, aM{(oTepHble) U
HeconeoOpaszyromme. Homenknatypa oxcujaoB. Dusuueckue W XHUMHUYECKHE
cBoMcCTBa OKCHAOB. [loirydeHnEe OKCUIOB.

OcnoBanus. Kiaccudukanust ocHoBaHWM: IIEIOYM W HEPACTBOPUMBIC
ocHOBaHuA. HoMeHknatypa ocHOBaHMHW. PU3HMUECKHE U XHUMHYECKHE CBOWCTBA
ocHoBaHuH. [TosryyeHre OCHOBaHUH.

Kucnote. Knaccudukanus kucimor. Homenkinarypa kucnor. @usndeckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan akruBHoctu merannoB H. H. bekerosa.
[Tonmy4yeHne KACIIOT.

Comu. HomeHknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
ITonyueHue cosen.

['eHeTHueckas CBsI3b MEXKIIY KJIIACCAMU HEOPIaHUYECKUX COCAUHEHHUIA.

Xumuueckuit IKcnepumenm:

Ka4ueCTBEHHOE ONPENEIIEHUE COJEPKAHU KUCIOpOAa B BO3yXe, ITOIYYEHHUE,
coOMpaHue, pacrno3HaBaHWE M M3yYEHHE CBOWMCTB KHCIOPOJa, HAOJIOICHHE
B3aUMOJICHCTBUSA BEIIECTB € KUCJIOPOJOM U YCIOBUS BO3HUKHOBEHUS H
MpPEKpaIleHns: TOpeHus (moxapa), O3HAKOMJIEHWE C oOpa3laMu OKCHIOB U
OMMMCAHNE WX CBOMCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHME W M3YUYCHHE
CBOWCTB BOJIOpoJia (FOpeHue), B3auMojieicTBUE BoJIoposa ¢ okcusioMm meau (1)
(BO3MOKHO HUCIOJb30BaHUE BUJIEOMATEPUANIOB), HAOMIO/IEHUE 00pa3iioB BENMICCTB
KOJTUYECTBOM | MOJIb, WCCIIEOBAHME OCOOCHHOCTEH PACTBOPEHHS BEMIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C OMPEACIEHHOMN
MAacCOBOU JOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMH
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAHUE BHUJIEOMATEpPUAJIOB),



UCCIENOBAHHE O0pa3sLOB HEOPraHWYECKHX BEIIECTB Pa3/IMYHBIX KIJIACCOB,
HaOIoIeHe U3MEHEHHSI OKPACKM MHAMKATOPOB B PAaCTBOpAX KHUCIOT W HIETOUEH,
u3yuenue B3auMojaeicTBua okcuaa meau (II) ¢ pacTBOpOM cepHOM KHMCIIOTHI,
KHCJIOT C MeTaulaMU, pPeakluil HENTpaM3allud, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOTO METalUla JIPYTHM W3 pacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BakHeHlune KiIacChl HEOPraHMYECKHX
COEITMHEHUI».

Ilepuoanueckuin 3axkoH u Ilepuoauyeckass cucreMa XHMHYECKHX
yiemenToB JI. WU. MengeaeeBa. CtpoeHue aroMoB. XHMHMYECKasl CBS3b.
OKHCINTEILHO-BOCCTAHOBUTEILHBIC PEAKIMH

[lepBrie mOMBITKM KiaccuUKaMu XUMUYECKHX d3ieMeHToB. [lonsthe o
rpynnax CXOIHBIX DJIIEMEHTOB (IIEJIOYHbIE M IIENOYHO3EMEIbHbIE METaJlIbl,
raJIOTCHBI, HHEPTHBIC Ta3bl). DJICMCHTBI, KOTOPBIC 00pa3ytoT aM(OTCPHBIC OKCHUJIBI
U TUAPOKCHUJIBI.

ITepuonnueckuii 3akoH. Ilepuonnueckas cucTeMa XUMAYECKHUX IEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas ©  JiIuHHONEpuoAHas  (HOpMBI
Ilepnoguueckon cucteMbl XuMuyeckux srmemeHToB JI. M. MenneneeBa. Ilepuonast
n rpyuibl. Ou3nueckuil CMbICH IOPSJKOBOIO HOMEpPA, HOMEPOB IIEpUOJA U
IPYIIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronel. Dnexktponsl. CTpoeHne
ANEKTPOHHBIX  000J0YeK aroMoB TMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckonn cucremsl J[. U. MenaeneeBa. XapakTepUCTUKA XHUMUYECKOIO
3JIEMEHTA 110 ero noynoxxeHur B [lepuoauueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTM H3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METATNYECKUX U HEMETAJUIMYECKUX CBOWCTB MO TPyINIaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3axkoHa u [leprnoanyeckon CUCTEMBI XUMHUYECKUX
JJIEMEHTOB JUIA pa3BuTus Hayku W npaktuku. /[, WM. MenueneeB — yd€HbIM U
IpaXK/IaHUH.

Xumuueckas cBsi3b. KoBalieHTHass (MoJispHas W HENOJsIpHasl) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUUECKUX DJIEMEHTOB. IOHHAs CBSA3b.

Crenenp  oxkuciieHHs.  OKHCIHATEIBHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Ipouecchl OKUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oO0pasloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEWCTBHE
IMAPOKCHIA IMHKAa C pAacTBOPAMHM KHUCJIOT M IIEJIOYEH, TNMPOBEJICHHUE OIBITOB,
WUTKOCTPUPYIOIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX  peaKUUl
(ropeHune, peakiuu pa3aoKeHus:, COSAUHEHHUS ).

Mexcnpeomemnsie ceazu



Peanuzauusi MEXNpeIMETHBIX CBSI3€M MpUM U3YUYEHHM XUMHUHM B 8 Kiacce
OCYILIECTBJISIETCA YEpPEe3 HCIONb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHSATHM, SIBISIIOLINXCSA CHCTEMHBIMU JJI1 OTACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mne ecTeCTBEHHO-HAYYHbIC TTOHATHSA: HAy4YHBIN (DakT, TUmoresa, Teopus,
3aKOH, aHaIW3, CHHTE3, KiIacCu(UKaIus, TMepUOINIHOCTh, HaOII0IeHNE,
SKCIEPHUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usnka: Marepus, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIBI, PaJUOAKTUBHOCTE, MOJIEKYJA, JJIEKTPUYECKUN 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHC BEIIECTBA, ra3, (PU3MUCCKUC BEIMYMHBI, CTUHUIIBI
MU3MEPEHUA, KOCMOC, ITAHETHI, 3BE3/1bI, CONHIIE.

buosorus: porocuntes, apixanue, ouocdepa.

['corpadusi: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC IOPOJIBI,
IIOJIC3HBIE UCKONIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BelecTBo M XMMHYeCKasl peaKkUus

ITepnoamueckuit 3axoH. Ilepuognveckas cucreMa XMMUIECKHX 3JIEMEHTOB /1.
N. MenpaeneeBa. CTpocHUE aTroMOB. 3aKOHOMEPHOCTHM B HM3MCHEHUH CBOMICTB
XUMHYECKUX OJJIEMECHTOB IIEPBBIX TPEX IIEPUOJOB, Kalldsl, KaJIbLUWAs W HX
COCAMHECHUN B COOTBETCTBHMH C TMIOJIOXKEHUEM 3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBSI3U. THIIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTALUIMYCCKOW PELIETKH U
BHJIa XUMHYCCKOM CBSI3H.

Knaccudukanyss 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K PAa3IUYHBIM KJIACCaM HEOPraHUYECKHUX
COCAUHCHUN, TCHETUYECKAs CBS3b HCOPTaHMIECKUX BEILIECTB.

Knaccudukanysa XuMAYCCKUX PEAKIIUN 110 PA3INYHBIM NMPU3HAKAM (10 YHCITY
M COCTaBy YYacTBYIONIUX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(]deKkTy, Mo
M3MEHEHUIO CTEMEHEeW OKUCIICHUS XUMUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHIO KaTaau3aTopa). IK30- U DHJIOTEPMUUECKUE PEAKIIUH, TEPMOXUMHUYECKUE
YPaBHEHHSI.

[TonsiTne 0 ckopocTH xuUMHdeckod peakumu. lloHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe 0 TOMOT€HHBIX U TeTePOTCHHBIX
peakuusax. [loustue o karanuse. [IoHATHE O XUMUYECKOM paBHOBECUU. DAKTOPBIL,
BIIMSIIOIIME HAa CKOPOCTh XMMHUYECKOW PEaKIUU U MOJOKEHUE XHMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKnuu. CocraBnenue YpaBHEHUI



OKHCJIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUUM C  HCHOJB30BAHHEM  METOJIA
AIEKTPOHHOTO Oaltanca.

Teopurs 3NEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJUTHI U HEDIEKTPOIIHTHI.
Katnonsl, annoHsl. MeXaHU3M [HCCOLIMAIIUN BEUIECTB C Pa3IMYHBIMH BUIAMU
xuMmudeckoil csa3u. Crenens aucconvanuu. CUIIBHBIC U cl1a0ble 3JICKTPOJIUTHI.

Peakiuu noHHOTO OOMeHa. Y CIOBHS MPOTEKAHUS PEaAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpalléHHbIE HMOHHbIE YypaBHeHUs peakiuil. CBOMCTBa KHUCIOT,
OCHOBaHMH W COJICH B CBETE TMPCICTABICHUH 00 AJICKTPOJIUTHUCCKON
nucconnanuu. KauecTBeHHbIE peakliiy Ha HOHBL. [[IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuili IKCnHepuMeHm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUTHYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — META/UVIOB M HEMETA/UIOB (rpaduTa M anmasa), CIOXKHBIX BEHIECTB
(x7opuja HaTpuUs), UCCICIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYCCKON PCaKINU
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, HCCICIOBAHUE AJICKTPOIIPOBOHOCTH
pacTBOpPOB BEHISCTB, IMpoLEcCa JIWCCOLUUALMU KHCIOT, MICIOUe U COJIed
(BO3MOKHO  HCIIOJIb30BAaHME  BHUIEO MaTEPUANIOB), I[POBEJACHUE  OMNBITOB,
WUTFOCTPUPYIOIIUX ~ MPU3HAKKM  MPOTEKaHUs  peakiuil HOHHOro  OoOMeHa
(oOpazopaHue ocajka, BBLICIICHHE Ta3a, O0Opa30BaHHEC BOJBI), OIIBITOB,
WUIKOCTPUPYIOLUX ~ [IPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX  pEaKUUN
(ropeHue, peakiuu pasioKEHUs, COSMHEHHS), paclo3HABAHUE HEOPTaHUUYECKUX
BEIIECTB C TMOMOIIBIO  KAYECTBCHHBIX PEAKUMA HA HOHBI, PEHICHHE
IKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTauibl 1 X COCIMHCHUS

OOmast xapaktepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTereHu okucieHus. CTpoeHue U (PU3NUecKUe CBOWCTBA MPOCTHIX
BEIIECTB — TajOreHOB. XWUMHUYECKHE CBOWCTBA Ha NOpUMEpe  XJopa
(B3aMMOJICHCTBUC C MCTAUIaMH, HCEMCTAUIAMH, TMICJII0OYaMH). XJIIOPOBOIOPO/I.
CoJisiHass KHCJIOTAa, XMMWYCCKUC CBOMCTBA, IIOJIY4YCHHME, IIpUMEHCHHE. JleHcTBUE
XJIOpa W XJIOPOBOJOPOJA HA OpPraHM3M 4YeJIOBEKA. BakHEHIIne XJIOpUIbl U HX
HAXOXJICHUE B MMPUPO/IE.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTereHu okuciaeHus. CTpoeHne W (HU3NYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJTOTPOITHBIE MOAN(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOOPO/I, CTpoeHUE, (HU3HUECKUE U
XUMHYECKUE CBOMCTBA. OKCHUIBI CEPBl KAaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKUE W XUMHYECKHE CBOMCTBAa (00IIHME Kak
MPEACTaBUTENS Kacca KHCIOT W CHeNu(pUYeCKrne). XHWMHUYECKHE PEaKIlny,
JeXalKue B OCHOBE MPOMBINUICHHOTO CHOCO0a MOMy4YeHUsT CEePHOM KHCIOTHI.
[IpumeHneHue cepHON KUCIOThI. CONM CEpHON KUCIIOTBI, KAYECTBEHHAs PEAKIINs Ha



cynbdaTr-uon. Haxoxnenuwe ceppl u €€ COeOUHEHHM B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeabl COEIMHEHHUSIMHM Ccepbl (KHCIIOTHBIE JOKIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEA0TBPAILECHHUSI.

OO6mast XxapakTepucTUKa 3JIeMEHTOB VA-rpynnbl. OCOOCHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHBIC CTCIICHU OKHUCICHUS. A30T, PacIpOCTpPaHCHUE B MPUPO/IC,
(du3nUecKue U XUMUYeCcKue cBoicTBa. KpyroBopor azora B npupoje. AMMHAK, €ro
(U3HUEeCKHE U XUMUYECKHE CBOMCTBA, MOMy4YeHHE U IpuMeHeHue. Colu aMMOHMS,
ux (U3NUECKUEC U XUMUYECCKUEC CBOWCTBA, MpUMEHeHHEe. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCJIOTa, ¢ MOJydeHHE, (U3HUCCKUE U XHUMHYCCKUC
cBOMicTBa (0OIMEe KaK MpEJCTAaBUTENSA Kilacca KHUCIOT U chenudpuiecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHUSL B KauyeCTBE MMHEpAJIbHBIX
yA0OpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCJIOTHBIE JIOKIM, 3arpsi3HEHHE BO3jAyXa, 1O4YBbl U Boupoémos). docdop,
aistoTponiHbie Moaudukamuu (ochopa, GUIMICCKUEC M XUMUYCCKHAC CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kucinora, pu3MiecKre 1 XUMHUECKUE CBOICTBA,
nostyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OObmast xapaktepuctuka 31eMeHTOB [IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKUCJIEHMUS.  YIVIEpOJA,  aJUIOTPOIIHBIE
MOAUGUKAIIMKM, PACHPOCTPAHCHUE B NpUpOjC, (QUINICCKUEC U XUMHYCCKHE
cBolictBa. Ancopouusi. Kpyrosopot yriaepona B npuponae. Okcuabl yriaepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBBIE OpPraHU3MBI,
HOJIyYCHUE U IMPUMCHECHHE. DKOJIOTMYECKUE MPOOJIEMBI, CBA3AHHBIE C OKCHIOM
yriepoga (IV), rumoreza rno0anbHOrO TMOTCINICHUS KJIMMATa, ITAPHUKOBBIN
adhdekr. YronpHas kuciaoTa U e€ conH, uX PU3NICCKUEC U XUMHICCKUE CBOMCTBA,
NoJIydeHue W IHpuMeHeHwe. KauecTBeHHass peakudss Ha KapOOHAT-HOHHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEAULIUHE, MPOMBILIIEHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHavaiibHbIE IOHATHSA 00 OPraHUYECKUX BEHICCTBAX KAK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTHIIeH, 3TAHOJI, TJINLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHbie HMCTOYHUKH YIIIEBOJOPOAOB (yrojib, NPUPOJHBIN Ta3, He(DTh),
MPOJYKTHl WX mepepaboTku (OEeH3WH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOJIOTUYECKH BAXKHBIX BEILIECTBAX: )KHUpaxX, OenKax, yrieBojgax — U ux
poIM B KHM3HM 4e€JOBeKa. MaTepHanbHOE €IMHCTBO OpPraHU4YEeCKUX U
HEOPTaHUYECKUX COETMHEHUH.

KpeMHuii, ero @usnueckue W XHUMHUYECKHE CBOHCTBA, TNOJyYEHHE WU
npuMmenenne. CoenuHeHHs: KpeMHus B mpupoge. OOmme mnpeacrtaBieHus o0
okcuae kpemuusa (IV) u kpemHueBoi kuciaore. CHIMKAThI, UX HCIOJb30BAHUE B
OBITY, B NPOMBIIUICHHOCTH. BaxxHeiye CTpouTeNbHbIE MaTepUanbl: KepamHKa,



CTEKJIO0, IIEMEHT, O0eToH, xene300eToH. [IpobGiembr 6e30mMacHOr0 MCTOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUATIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3yucHue 00pa3o0B HEOPTAaHUUCCKUX BEIICCTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAUCCTBCHHBIX PEAKIN Ha XJIOPUJI-UOHBI U HaONIOACHUE MPU3HAKOB
WX TIPOTEKAHWs], OMNBITHI, OTPaKAIMHUE (PU3NUECKHEe W XUMHUYECKHE CBOMCTBa
rajloreHoB M WX COEAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BHIEOMATEPHUANIOB),
O3HAKOMJICHUME C 00pa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl H €€  COCAUMHCHUSAMU  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATCPUAIOB), HAOJIOICHHUE TIpoliecca OOyTIuMBaHus caxapa Ioj JACHCTBUEM
KOHLUECHTPUPOBAHHOW CEPHOM  KHUCHOTBI, HW3YYEHUE XUMHUYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEJEHNE KAUeCTBEHHOM peakIMu Ha cyJibdar-
WOH W HAOJIOJCHUC TpH3HaKa ¢ MPOTCKaHWs, O3HAKOMJICHHC C (PU3MYCCKUMU
cBoiicTBaMu a3ora, ¢dochopa W HX COCAMHCHHHM (BO3MOMKHO HCIIOJIb30BAHUE
BUJIeOMAaTepUalioB), oOpa3liaMi a30THBIX U POCHOPHBIX yAOOpEeHUl, NojiydeHue,
coOupanue, pacrno3HaBaHWE W M3YyUYEHUE CBOMCTB aMMHakKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U HM3YUCHHE MPU3HAKOB
UX [POTEKAHUS, B3AUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOU KHUCJIOTHI C MEJbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), H3YUYCHUE MoJenei
KPUCTAJUTMYECKUX pEIIETOK anMasza, Trpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIECCOM  aJCOPOLMKY PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM IIPOTHBOTA3a, MOJyYCHHUE, COOMpPAHUC, PACIIO3HABAHUC M M3YyUCHHC
CBOMCTB YTJICKUCJIOTO Ta3a, IPOBCIICHUC KAaYCCTBCHHBIX PCaKIMi Ha KapOoOHAT U
CWIMKAT-UOHbl W HW3YYECHHUE INPU3HAKOB WX IIPOTCKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CHUIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE 3KCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHeHmme HeMeTaJuTbl M UX COETHHEHUS.

MeTaJibl 1 KX COCTMHCHUS

OO01mast xapakTepUCTHKAa XUMUYCCKUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAaHUHU
X TOJNOKeHUs B llepuoaudeckor cHCTEME XHUMHMYECKHX daeMeHtoB [l WM.
MenneneeBa u ctpoeHusi aToMoB. CTpoeHUE MeTauioB. MeTaimueckasl CBs3b U
METAIMYECKAsT ~ KPUCTAJUIMYECKasd  PEemIETKA.  ODIEKTPOXUMHUYECKHH  pAll
HaMpsHKEHUH MeTaoB. Ou3nyecKkne U XUMUYECKUe CBoMCTBa MeTamnoB. OOmume
CIOCOOBI  TIONTydeHHS MeTaiioB. [lOHATHE O KOPPO3WH METAIIOB, OCHOBHBIE
crocoObl 3anuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JHOPATIOMHUHUH,
OpOH3a) U UX IPUMEHEHKE B OBITY U IPOMBILIIEHHOCTH.

[llenounsie mMeTamnbl: nonoxeHue B llepnognyeckon cucremMe XUMHYECKHX
sneMmeHToB /. M. MeHaeneeBa, CTpoeHHME WX aTOMOB, HaxXxOXJEHUE B MPUPOAE.
dusnuecKue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbpl U



TUAPOKCHABI HATpud W Kanusa. [IpuMeHeHue MIeNnOYHbIX METaUIOB W HX
COCAUHCHUMH.

[[lenoyno3emenbHble METaIbl MarHuid MW KaJblMH: TIOJIOXKEHUE B
[lepnomnueckoit cucreMe xuMudeckux aneMeHToB 1. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJACHUC B ITpUpojec. PUZNUCCKHUC U XUMUUYECKUE CBOMCTBA MarHus
u Kaublusa., Baxuneilmme coequHeHUs Kalblus (OKCHUI, THAPOKCHI, COJIH).
XKécTkocTh BOJBI M CTOCOOBI €€ yCTpaHEHUS.

AJTfoMUHUIN: TI010KeHUE B [leproandeckoi cucTeMe XUMHYCCKUX 3JICMCHTOB
M. . MengeneeBa, CTpOCHUE aToMa, HaXOXXIEHHE B Ipupojgec. Pusnueckue u
XUMHAYECKUE CBOMCTBA alrOMHHUA. AM(OTEpHBIC CBOMCTBA OKCHIA U THIPOKCHIA
aJIIOMHMHMS.

Kenezo: nonoxenne B [lepuoanueckoli cucremMe XUMHYECKUX 3J€MEHTOB 1.
. MenpgeneeBa, CTpocHHE aroma, HaxOXJIcHUE B mpupoac. Pusnyeckue u
XUMHAYCCKHUE CBOMCTRA kene3a. OKCHIbI, THIPOKCHIBI U con skene3a (1) u xkenesa
(IIT), ux cocraB, CBOIMCTBA U MOJYyUYCHHE.

Xumuueckuii IKCHepuUMEHm:

O3HaKOMJIEHHE ¢ o0pa3llaMu METAJIOB U CIUIABOB, HX (PU3MUECKUMHU
CBOWMCTBAMH, HM3Y4YCHHC  PC3YJbTAaTOB  KOPPO3WH  MCTAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHCOMATCPHATIOB), OCOOCHHOCTCH B3aMMOJICHCTBUSA OKCHJIA
KaJIbI[MSl W HATpusd ¢ BOJIOM (BO3MOXHO HCIIOJB30BaHUE BHJICOMATEPHANIOB),
WCCJICIOBAHUE CBOMCTB KECTKOW BOJIBI, IIpOLECcCa TOPEHUS Kee3a B KUCIOPOIE
(BO3BMOYKHO  HCIOJIB30BAHHC  BHJICOMATCPHAIOB), MPHU3HAKOB  IMPOTCKAHUS
KauCCTBCHHBIX PCAKIIMKA HA MOHBI: MarHus, KaJIbLWs, allIOMUHUSA, IIHHKA, JKEJIe3a
(I) u xenesza (I1I), meau (I1), HabGmr0CHUE U ONTMCAHKE TIPOIIECCOB OKPAIIUBAHUS
MJIaMEHH HWOHAMU HaTpusi, KaJlus U Kadblud (BO3MOXHO HCIOJb30BAHKE
BUJIECOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCUAA aTFOMUHUS
Y THAPOKCHJIA [IMHKA, PEIICHUE SKCIICPUMEHTAIBHBIX 3aja4 110 TeMe «BaxkHenmmue
MECTAaJLJIbl ¥ UX COCJIMHCHUS.

XUMHSA M OKPYKAIOLIAA Cpeaa

Bemecrsa u Marepuansl B NOBCEIHEBHOW >KM3HU uesloBeka. besomacHoe
MCIOJIL30BaHUE BEIIECTB U XUMHUECKUX peakiuil B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HCHHE OKpYKaroueh cpeanl (MpeaenbHasl J0myCcTuMas
KOHIIeHTpalus BeuiecTs, aanee — [1/IK). Ponb xuMun B pemieHUH dKOJIOTHYECKUX
pooIeMm.

Xumuueckuil IKCnepumenm:

n3ydeHue o0pasllioB MaTepuanoB (CTEKIO, CIIJIaBBl METAJUIOB, MOJUMEPHBIE
Marepuabl).

Mesicnpeomemmnbnie césa3u



Peanmzanus MeXnpeaIMETHBIX CBsI3€d MpH W3y4YeHHMM XUMHH B 9 Kiacce
OCYILECTBISETCS 4Yepe3 HCIOAb30BaHUE KaKk OOIIMX EeCTECTBEHHO-HAYUYHBIX
NOHATHN, TaK U MOHATHH, SBISIOMIMXCS CUCTEMHBIMHU AJSl OTAENBHBIX MIPEIMETOB
€CTECTBCHHO-HAYYHOTO LIUKJIA.

OO1mmye ecTeCTBCHHO-HAyUHBIC TOHATHA: HAYYHBIM (akT, TUMOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHHTE3, KIacCupUKaluus, TNEePUOAUYHOCTh, HaOMIOAeHHE,
HKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MAPHUKOBBIN
3 deKT, TEXHOIOTHS, MAaTCPHUAIIHI.

dusuka: Marepus, aToM, OJICKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHI,
U30TONBI, PaJHOAKTUBHOCTh, MOJICKYNA, AIICKTPUUCCKUI 3apsj, MPOBOIAHUKH,
NOJYIPOBOJHUKH, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeI0o, OOBEM,
arperaTHoe COCTOSIHHE BEILECTBA, a3, pacTBOP, PAaCTBOPUMOCTH, KpUCTaIINIECKas
pemérka, CiulaBbl, (PU3MYECKUE BEIMYMHBI, €IMHHUIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuHTes, npixaHue, OHocdepa, IKOCHCTEMA, MHUHEPATBHBIE
yA0OpEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIHHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOBI,
I0JIC3HBIE UCKOIIAEMbIE, TOILIUBO, BOJAHBIC PECYPCHI.



INJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOT'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOyYCHHMS XUMHU B €IHHCTBE Y4eOHOH WU
BOCIIUTATENBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IPUHATBIMU B
oOlllecTBEe TpaBUJIaMH U HOPMAaMHU IMOBEJCHUA M CIIOCOOCTBYIOT IIpolieccam
CaMOIO3HAHUS, CAMOPAa3BUTHUS U COLUATH3AIMN 00YUYaIOITUXCS.

JluynocTHble  pe3yabTaThl  OTPAXAIOT  TOTOBHOCTH  OOYy4YaroNIUXCs
PYKOBOJICTBOBAThCS ~CHUCTEMOUM  IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAUUMHA U
pacUIMPEHHUE OIIbITA JCSATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) nIaTpUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTEUECTBEHHOMY KYJBTYPHOMY, HCTOPHUUYECKOMY
M HAy4YHOMY HACJIEAUI0, TMOHWMAHWS 3HAYEHHUS XMMHYECKOM HAYKHM B KHU3HU
COBPEMCHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJICTh JOCTOBEPHOM MH(MOpMAIMCH O
IIEPEJIOBbIX JIOCTUKEHUSIX WU OTKPBITUSX MHPOBOM M OTCUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHbBIX 3HAHUSAX 00 YCTPOMCTBE MUpa 1 OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHUSA:

IIPEJACTABIICHUSI O COLMAJIbHBIX HOpPMax H I[IPaBUIAX MEKIUYHOCTHBIX
OTHOIICHUHN B KOJUICKTUBC, KOMMYHHKATUBHONW KOMIICTCHTHOCTH B OOICCTBCHHO
MOJIC3HOW,  Y4COHOMCCIICAOBATCIBCKOM,  TBOPYCCKOM W JAPYrHX  BHJAAX
JIeATEeIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOU JeATENbHOCTU TNpU
BBITIOJTHEHUU Y4YeOHBIX, MO3HABATENBHBIX 3a7ay, BBIMOTHEHUN XUMHUYECKUX
HKCIICPUMCHTOB, CO3/]JaHUN YYCOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO
W B3aWMOIIOMOIIM B IIPOLIECCE ATOM YYEOHOM JICATCIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAECHWE W TOCTYNKM CBOMX TOBApHUILECH C TO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCHEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BEUIECTBE M XUMHUYECKOW PEaKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABJISIOLIME
OCHOBY ]Il TIOHUMAaHUSI CYIIHOCTU HAYYHOW KapTUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
NPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHUBbI, HAPABJICHHbIE HA TOJYYEHHE HOBBIX 3HAHUHU MO
XUMHH, HEOOXOAMMBIC JJI1 OOBSCHCHHS HAOII0JaeMbIX IPOIICCCOB M SIBICHUH,
MO3HAaBATENbHON, WHGOPMAIIMOHHOW M YUTATENIbCKON KYJIBTYpPhI, B TOM UHUCIIE
HaBBIKOB CAMOCTOSITEIbHOH paboThl ¢ y4eOHBIMM TEKCTAMM, CIPABOUYHOU



JAUTEPATYpPOi, MOOCTYNHBIMH TEXHHUYECKHMMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

uHTEpeC K OOy4YeHHIO W TMO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOCKTHOW U HCCICAOBATEIHCKOM
JEATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIICHHOCTU M YPOBHA OOYUCHUS B
JlaIbHEHUIIIEM;

4) popMHUpOBaHHUA KYJIbTYPbI 310POBbA:

OCO3HAaHHE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCICACTBUN U
HEIMPUATUE BPCIHBIX NMPUBBIYECK (YIOTPEOICHUS aIKOTOIs, HAPKOTUKOB, KypeHHUs),
HEOOXOUMOCTH  COOJIIONIEHUST TpaBuUi  0E30MacHOCTH NpU  OOpaleHuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U peaTbHOM KH3HMU;

5) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K IPAKTUYECKOMY M3YUYCHUIO IIpodeccuil u TpyJa pasiMyHOro poja,
YBaXEHUE K TPyAy W pe3yibTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUs NPEAMETHBIX 3HAHWW 0O XUMHUHU, OCO3HAHHBIA BBIOOD
VMHIUBUYJIBHOM TPAEKTOPUHU MPOAOIKEHUS 00pa3oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEHTHON TPodhEeCCHOHATIBHOM ACATEIHFHOCTA M PAa3BUTH HCOOXOAMMBIX YMCHHUM,
TOTOBHOCTh aAaNTHPOBAThCA B MPOdECCHOHATBHON CPEAE;

6) 3KOJIOTrHY€CKOTr0 BOCIIMTAHUSA:

IKOJIOTMYECKH 1EJIECOO0PA3HOE OTHOIICHHWE K IPUPOJE KaK HCTOYHHUKY
KU3HHU Ha 3eMile, OCHOBE €€ CyLIECTBOBAHUS, IOHUMAaHUE LICHHOCTH 3/{0POBOIrO U
Oc3omacHoro o0pas3a JKM3HH, OTBCTCTBCHHOC OTHONIICHHE K COOCTBCHHOMY
GU3MUECKOMY M TICUXHUYECKOMY 3J0pOBBIO, OCO3HAHME LIEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YIPOXKAKOLIMX 3/10POBbIO U KU3HU JIFOJEH;

CIHOCOOHOCTH TIPUMEHSTh 3HAHUS, [OJIy4acMbIC 1P M3YUYCHUH XUMUH, JUJIS
pelIeHns 3a1a4, CBA3aHHBIX ¢ OKPYKAIOLIEH TPUPOJHON CPENOH, I MOBBILICHUS
VPOBHSI  DKOJIOTUYECKOW  KyJbTYpPBI, OCO3HaHUS TJIOOAJIBHOTO  XapakTepa
HKOJOTUYECKUX MpOOJeEM M MyTed MUX pelieHusi MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTMYECKOT0 MBILUIEHHUA, YMEHUsI PYKOBOJACTBOBATHCA UM B IT0O3HABATEJIBHOM,
KOMMYHHKATUBHOM U COLIMATIBHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pe3yJabTaTOB BBUIENSAIOT 3HAYMMBIE JUISA
(opMHUPOBaHHUA MHPOBO33PEHHUA OOILEHAYYHBIE TMOHATHS (3aKOH, TeEOpuS,
NPUHLIKII, TUTIOTE3a, (PaKT, CHCTEMA, MPOIIECC, FIKCIIEPUMEHT U APYTroe.), KOTOpbIe
UCTIONIB3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHUH M3 ATUX MNPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAaY4YHOM KapTUHE MHpPA, U YHUBEPCAIbHbIE YueOHble AeCTBUS (I103HABATEIbHbBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOpbIE 00ECIeunBarOT (OPMHUPOBAHNE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TIJIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4YeOHOU
JICSITCIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE TeiiCTBHS

ba3zoBble JJorndyeckue neicTBUS:

YMEHHSI HCMOJAL30BaTh MNPHUEMBI JOTHUYECKOTO MBILIIJIEHUS TPU OCBOCHUHU
3HaHUN: PACKPBIBATh CMBICT XMMHUYECKUX IMOHSTUH (BBIACIATH UX XapaKTCPHBIC
MIPU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTUMH IOHSATHAMH), HCIIOJIB30BaTh
MOHSATHS JIJI OOBACHCHUS OT/ACIbHBIX (hPaKTOB M SBJICHHH, BRIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAacCCH(PUKAIIMA XUMHYECKHUX BEIIECTB M XUMHUCCKHX PEaKITHH,
YCTaHABJIMBATh NPUUYUHHO-CJICICTBEHHBIE CBSI3U MEXIYy OOBEKTaMM W3Yy4YEHUS,
CTPOUTD JIOTUYECCKUE PACCYKICHUS (MHIYKTHUBHbBIC, JCyKTUBHBIC, 110 aHAJIOTHH),
JIcJIaTh BBIBOJIBI M 3aKJIFOUCHMS;

YMEHHE TMPUMEHSITh B TIPOIECCE TMO3HAHUS TOHATUSA (NIPEAMETHBIE U
MeTanpeIMETHbIE ), CAMBOJUYECKHUE (3HAKOBBIC) MOJIECNIN, UCIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TIPEACTABICHUS —
XUMHUYCCKUN 3HAK (CHMBOJI 3JICMCHTA), XUMHYCCKass (GopMysia U ypaBHCHHUC
XUMHAYCCKOM PEAKIIMM — IIPH PCIICHHH Y4eOHO-TI0O3HABATCIBHBIX 3314, ¢ yYETOM
STUX MOJICABHBIX MPEICTABICHUIN BBISIBISTh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKHUX PEaKLIHH,
BBISBJISITh  OOMIME  3aKOHOMEPHOCTH, IPHYMHHO-CIICICTBCHHBIC CBSI3M H
IIPOTHBOPCYUHS B U3YYACMBIX IIPOIICCCAX U SABJICHUSIX.

ba3zoBble ucciaeaoBare/IbCKue 1eiCTBUA:

YMEHHE HCIIOIB30BaTh MOCTABICHHBIE BOMPOCHI B KAue€CTBE WHCTPYMEHTA
MO3HAHUS, & TaKke B KayeCTBE OCHOBBI IJis1 (POPMUPOBAHHUS THUIMOTE3BI MO
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBACMBIX CYXKJICHHUI;

IPHOOPETCHUE OIBITA 110 IUIAHHPOBAHUIO, OPraHU3allud W IPOBCACHUIO
VUEHUYECKUX JKCIEPUMEHTOB, yMEHHE HaOwJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 PE3ybTaT, (GOopMyJIUpPOBaTL 0000UIEHUS U
BBIBO/IbI MO Pe3yJabTaTaM MPOBEJAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABNISATE OTUET
0 TIPOoJIeTIaHHOM padoTe.

PaGora ¢ nnpopmanueii:

YMEHHE BBIOUpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3JIMUHBIX BUJIOB U (POpM Mpe/ICTaBACHUS, MTOTYUYaeMYH0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-MIOMYJIsIpHAsl JUTEpaTypa XHUMHYECKOTO COJEpkKaHUs, CIPABOYHbIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HHDOOPMAITHIO;



yMEHHE MPUMEHSATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE M OTOOpE
uHPOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOAUMBIX IJi BBITOJHEHHUS
y4eOHBIX 1 TO3HABATENbHBIX 33/a4 OMpPeneIEHHOr0 TUIA, MPUOOPETEHHE OMbITa B
0o0JacTH  MCHOJIB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TCXHOJIOTHH,
OBJAJICHUE KYJIFTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BLIOMpATh ONTUMANLHYIO (HOPMY MpeACTaBIeHUs nHDOpMaUU 1
WUTIOCTPUPOBATh pEIaeMble 33Ja4dl HECIOXKHBIMHA CXEMaMH, JAharpamMmaMi,
apyrumu opMaMu rpaduky U UX KOMOHHALIMSIMU;

YMCHHC UCIIOJIB30BaTh W  aHANM3UpOBaTh B IIpoliecce y4yeOHOH U
HCCJIEIOBATCILCKONU JCATCIRHOCTH MH(POPMAIIHIO O BIUSHUU ITPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIOPTA HAa COCTOSHHME OKPYXKAIOMIEH NPUPOIHON
Cpenbl.

KoMMyHMKATHBHBIC YHMBEPCAJIbHbIC YUeOHbIC NeHCTBUA:

YMEHHS 3a/aBaTb BOIPOCH (B XoOja€ Juajiora W (WIM) JUCKYCCHH) IIO
cylectBy  oOcyxaaemMol  TeMbl, (OPMYJIHPOBATH CBOH  MPEAJIOKEHHS
OTHOCUTEIBHO BBITIOJIHEHHS NPETI0KEHHOMN 3a1auH;

YMEHUS  MPEJICTaBIATH  MOJYYEHHbIE  pe3yJbTaThbl  O3HABATEIBHOU
JESATEJIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTAaX; JeJIaTh I[IPE3CHTALUIO
pE3yJIbTaTOB BBIIOJIHEHUS XHMHUYECKOTO IKCIEPUMEHTa (11a00paTOpHOro OIIbITa,
J1a00paTopHOi pabOThI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, YUEOHOTO MPOEKTA);

YMEHUS Y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEIIBHOM M MCCJICIOBAaTEIbCKONM  JEATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIUX IPoOJEM Ha OCHOBE yuéra OOMIMX HHTEPECOB M COIVIACOBAaHUSA
03U (00CYXICHUS, OOMEH MHEHHMSMH, «MO3TOBBIC IITYPMbD», KOOPIWHALMSA
COBMECTHBIX JEHCTBUM, OMNPEIEIICHHE KPUTEPHUEB 110 OLEHKE KAadyecTBa
BBITIOJIHEHHOW paOOThl U IPYTHE).

PerynsiTuBHbBIC YHHBEpPCAJbHbIC Y4eOHBbIC NCHCTBHSA:

YMEHHUE CaMOCTOATEJIBHO ONPEICIATh UEIH JEATECIbHOCTH, IUIAHHUPOBATH,
OCYULIECTBJISATh, KOHTPOJIMPOBAThL M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATENBLHOCTD, BBIOMpaTh Hanbosee 3PGEeKTUBHBIE CITOCOOBI peleHus yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIJOKEHHBIM aNrOPUTM JEWCTBUM [PH BBINOJHEHUU 33JaHUM C Y4YETOM
NOJyY€HHUS! HOBBIX 3HAHHUH 00 M3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OIICHMBATh COOTBETCTBUE IMOJYUYEHHOTO pPE3yNbTaTa 3asBIICHHON 1I€TH, yMEHHE
MCITOJIb30BAaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJJIaraeMbl€ B YCIIOBUH 3aJIaHU.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPe3yJbTAaTOB IO OCBOEHHIO O005S3aTeIbHOTO
CoJlepKaHMs, YCTAHOBJIEHHOTO MaHHOW enepanmbHOl pabodeil mporpaMMon,
BBICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHWA, YMEHHUS H CIOCOOBI



JNEUCTBUM, BHUABI JEITEABHOCTH MO MOJYYEHHUIO HOBOTO  3HAHMS, €ro
WHTEPNPETALNHA, NMPEeOOPa3OBAHUI0 U TMPHUMEHEHHWIO B Pa3IMYHBIX YUYEOHBIX H
HOBBIX CUTYyAaI[UsIX.

K xon1y o0ydenus B 8 kjacce IpeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JTOJKHBI OTpaXkaTh cPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMCHHUM:

e PACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX TMOHATUM: aToM, MOJEKYJa,
XUMHUUYECKUW 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMEChH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IOl XUMUYECKOTO 3JIEMEHTa B COCTUHCHUHU, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBLHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peaklus, KiacCHPuKalus peakiui: peakiuu
COCJIMHEHUSA, PEAKIUU PA3JIOKEHUSL, PEAKIMU 3aMEIICHUs, PEaKIUU
oOMCHa, 3K30- M IHJOTCPMHUUCCKIC PCAKIINH, TCIUIOBOW 3D (DEKT peakium,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOUTalb, paauyc
aToMa, XUMHUYECKasl CBs3b, MOJSAPHAs W HEMOJspHAs KOBAJCHTHas CBSI3b,
WOHHas CBs3b, HOH, KaTUOH, aHWUOH, PAcTBOpP, MaccoBas J/10Jsl BEIECTBa
(IporieHTHAs KOHILICHTPAIsI) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMMHUYECKUX IIOHATUHA U
MPUMEHSITh ATU TOHSATHS MPU ONMHUCAHUH BEIECTB U UX MPEBPAILICHUI;

e UCMOJIb30BATh XUMHYECKYID CUMBOJUKY JJISI COCTaBJieHHs (popMyn
BELICCTB M YPABHCHUN XUMUYCCKUX PCAKIIH;

e ONpPCACIATH BAJCHTHOCTH ATOMOB JJICMCHTOB B OMHAPHBIX COCIMHCHUSX,
CTCIICHb  OKHCIICHHSI ~ JJICMCHTOB B OWHApHBIX  COCAMHCHUSX,
MPUHAJJIEAKHOCTh BEIIECTB K OMNPEAEAEHHOMY KJIacCy COEIUHEHUM Mo
dbopmynaMm, BHUJ XMMUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHas) B
HEOPIaHUYECKUX COCAUHEHUSX;

e packpeBaThb cMbIcia Ilepnoanueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX JJIEMEHTOB OT UX mojioxkeHus B I[lepuojnueckoil cucreme,
3aKOHOB COXPAHEHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTraJIpo;

e ONHUCHIBATH W XapakTepus3oBaTh TabmuuHyto ¢opmy llepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX DJIEMEHTOB: pa3auyaTh IOHATUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «mnobounad noarpynna (b-rpymnma)y, mManeie U
OONbIIME TIEPUOBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmognueckas cucrteMa XumMudeckux dsyemeHToR J[. U
MeHeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij sAapa, 00IIee YICIIo IEKTPOHOB
U pacmpeereHue uX Mo 3JEKTPOHHBIM CIIOSIM);

KJIaCCU(DHUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHYECKUE PEaKIUU (M0 YUCIY WM COCTaBy YYAaCTBYIOIIUX B PCaKIIMH
BCILIECTB, IO TeTUIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPKAAs ONMUCAHUE MPUMEPaAMU MOJIEKYIISPHBIX
YpaBHEHUI COOTBETCTBYIOMIUX XUMUUCCKUX PCAKIIHIA;

MIPOTHO3UPOBAThH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT UX KaueCTBCHHOTO
COCTaBa, BO3MOXKHOCTU TIPOTCKAHUSA XUMHUYCCKUX IIPEBPAIlICHUN B
Pa3TUYHBIX YCIIOBUSX;

BEIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJBSIPHYIO  MacChl
BCIIICCTB, MACCOBYIO [IOJIF0 XHMHYCCKOTO J3JICMECHTAa 10 (hopmyJic
COCJIMHCHHUSI, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, MIPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKInu;

MIPUMEHSATh OCHOBHBIC OTEPAIllMH MBICTUTEIIBHON JEATSILHOCTH — aHaAJIHN3
W CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTH3aIUIO, Kaaccu(uKaluio,
BBISIBJICHUC MPUYHHHO-CIICACTBCHHBIX CBSI3CH — JUISI M3YYCHHS CBOMCTB
BCIICCTB M XUMHYCCKUX PCAKIMi, CECTCCTBCHHO-HAYYHBIC MCTOJIbBI
MO3HAHNS — HAONIOACHWE, W3MEpPEHWEe, MOJICTUPOBAHUE, JKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJICIOBaTh  NIpaBWIaM  IIOJIb30BAHUA  XUMHYCCKOM  IMOCYJIOH H
7abopaTopHbIM 00OpYJIOBAaHHEM, a TAaKKE MpaBWIaM OOpalICHHUs C
BCIICCTBAMH B COOTBCTCTBUH C WHCTPYKIUAMH TI0 BBIIOJHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYEHHUIO WU COOMPAHUIO
ra3oo0pasHbIX BEMIECTB (BOAOpOAA M KHUCJIOPOJAA), IPUTOTOBICHUIO
PAacTBOPOB C OINPECACIEHHON MacCOBOHM JI0OJICH PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYCCKUC  OKCIICPUMCHTHI  TIO
Pacro3HaBAHHUIO PACTBOPOB IIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, peHondranenH, METHIOPAHK U JPYTHE).

K xoHily 00yuenus B 9 kjacce rnpeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUN:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHMYECKMX MOHATHM: XUMHYECKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHHUOH, TPOCTOE BEIIECTBO,
CIHOKHOE BENIECTBO, BAJICHTHOCTH, SJIEKTPOOTPUIATEIIBHOCTh, CTETNCHb
OKHUCJICHHS, XUMUYECKasA PEAKIUs, XUMUYECKas CBA3b, TEIJIOBOU A(PDEeKT
peakuuv, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJICKTPOIMTHUYECKAsT IUCCOLMALMSA, PEAKLUUA HOHHOTO
oOMeHa, KaTaJlu3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMbIE U



HEOOpaTUMBIE pPEaKIUH, OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHWE M  BOCCTAaHOBJICHHE,
aoTponus, amM(pOoTepHOCTh, XMMHUYECKas CBS3b (KOBaJEHTHAs, MOHHASA,
METAJUINYECKAs), KpPHUCTAIUIMYECKass peElIETKa, KOpPPO3Us METAJUIOB,
CIUIAaBbl, CKOPOCTh XHUMHYECKOW pEaKIHH, TPEIACIbHO JOIyCTUMAs
koHuenTpanus [[/IK Bemecrtna;

WUTIOCTPUPOBATH B3aUMOCBSI3b  OCHOBHBIX XUMHYECKHUX TMOHATUA U
MIPUMCHSITH 3TU MOHATHS IPU ONMCAHUH BEIECTB U UX [PEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYCCKYIO CHUMBOJIMKY JJIA COCTaBJICHHUS (HOpMYyT
BCIIIECTB U YPABHECHUN XUMHYECKUX PEAKIIH;

ONMpEAENITh BAJIEHTHOCTh U CTEEHb OKUCICHHUS XHMUYECKUX 3JIEMEHTOB B
COCIMHEHHUSX pa3IMYHOrO COCTaBa, MPHUHAAIEKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJIacCy COCIMHCHHMHU 10 (GopMmysiaM, BHJI XHUMHYCCKOU
CBs3M (KOBQJICHTHAs, HMOHHAs, MCTAJUIMYECKAasi)) B HEOPTraHUYCCKUX
COEIMHEHHUSX, 3apsi] MOHA MO XUMUYECKOH (opMylie, XapakTep cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKHUX COEAMHEHUH, TUI KPUCTAIIINYECKON
PELIETKA KOHKPETHOIO BEILECTBA;

packpeiBath cmbici llepumogmyeckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBaTh €ro IIOHUMAaHUE: OIMChIBATh W XapaKTepHu30BaThb
Tabnuunyo (opmy Ileproanueckoil CUCTEMBI XHMMHYECKHX 3JEMEHTOB:
paznuyaTh TOHATHS «TJaBHag noArpynna (A-rpynma)y W «mnodoyHas
noarpynmna (b-rpynma)», maibie u  OonbIIME MEPUOABI, COOTHOCUTH
0003HAYCHHUS, KOTOPHIC MMEIOTCS B IICPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMH  XapPaKTCPUCTUKAMU  CTPOCHUS  aTOMOB  XMUMHYECKHX
ANEMEHTOB (COCTaB W 3apsi  41apa, oOOINee YHCIO JJIEKTPOHOB U
pacripe/ieieHue HX MO0 DJIGKTPOHHBIM CJIO0sIM), OOBICHSATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M HX COCIMHCHHUW B
1pejenax MajblX IIEPUOJIOB U IJIABHBIX HOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIMPOBATh XMMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHYECKME peaKkiry (M0 YUCIY M COCTaBY YYAacTBYIOUIMX B pEaAKIIUH
BELIECTB, MO0 TEIUIOBOMY 3(pdEeKTy, M0 M3MEHEHHIO CTETNEHEW OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKJAs OIMHCAHHE
NpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIINN;

COCTaBJIATh YPABHEHUS DJIEKTPOJIUTUYECKOW JHUCCOLMAIMU  KUCIOT,
LIEJI0OUYEN U COJIEH, MOJIHBIE U COKPAIIIEHHBIE YPABHEHHUS PEAKLIMH UOHHOTO



oOMEHa, ypaBHEHHUS pEaKUUi, MOATBEPKIAIOIMNX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEXK/Y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX —PEAKIIUN
MIOCPE/ICTBOM COCTABJICHUS RJICKTPOHHOTO OallaHCca ATUX PEaKIIHid;
MIPOTHO3UPOBATh CBOMCTBA BEIHICCTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUSI XWMHUYECKHX TPEBPANICHUH B Pa3TUIHBIX
YCIOBHSIX;

BBIYHCIIATh OTHOCUTCIBHYIO MOJCKYJSIPHYIO H  MOJSIPHYIO MAacChl
BCIIICCTB, MACCOBYIO [OJIO XHMMHUYECKOTO JJIEMEHTAa 1o (dopmyJic
COCTUHCHHUS, MACCOBYIO JIOJIO BEIICCTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKInu;

coON0aaTh  MpaBWja  MOJb30BaHMA  XMMHYECKOM  MOCYAOH H
7a00paTOpHEIM  O0OPY/JOBAaHHEM, a TAaKXKE IMpaBwia OOpamIcHUsT C
BCIICCTBAMH B COOTBCTCTBUM C WHCTPYKIUSMH TI0 BBIIIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUIO WU COOMPaHUIO
razo00pa3HbIX BEUIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJINTh  PEAKIWH, TOATBEPKAAIONINE  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEILCCTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUA-, OpomMui-,
noam-, Kapoonar-, docdar-, cuiamkar-, cyibdar-, THAPOKCHI-WOHBI,
KaTHOHBI aMMOHHWSI M HWOHBI M3YUYEHHBIX METAJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHHUECKUX BEIIECTB;

MIPUMCHSTH OCHOBHBIC OICPAIIUN MBICITUTCIIBHON JICATCIBHOCTH — aHAJIM3
U CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTCMAaTH3alliI0, BBISBICHUC
MPUYMHHO-CJICJICTBCHHBIX CBA3CH — I U3YUCHHUS CBOWCTB BCIICCTB H
XUMHYECKUX PEaKIHuid, ©eCTeCTBEHHO-HAYYHBIE METOABl IMO3HAHUS —
HaOMIOZICHUE, M3MEpPEHNe, MOJCIHPOBAHNE, DKCIEPUMEHT (peaabHbIM U
MBICJICHHBIH ).


































































INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOMH

OBPA3OBATEJBHOM MPOT'PAMMBI

8 KVIACC

Koxa
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3y.JIbTATHI 0CBOCHUSI OCHOBHOI
00pa30BaTeJILHOM IIPOrPAMMBbI OCHOBHOI'0 0011Iero 00pa3oBaHUs

1

IIo Teme: <<H€pBOHaLIaJIBHI)I€ XUMHYCCKHUC ITOHATHS

1.1

pPacKpbhIBaTh CMBICH OCHOBHBIX XUMWYCCKMX TIIOHSTHH: aToM,
MOJIeKyJa, XUMHUYECKHIl 3JIeMEHT, MpPOCTO€ BEIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJIHOpO/IHAs W HEOJHOPO/HAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIeKyJIsipHasg Macca, KOJIUYECTBO
BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas JI0JII XHMHYECKOTO
dIIeMEHTa B COEIMHEHUH, MOJISIPHBIM OOBEM, XMMHUECKas peakilus,
KIacCUPUKAIMs ~ PEaKIMi:  peaklMu  COCAUHCHUSA,  PCaKIHH
pa3NoXKEHUs, peaklUUuud 3aMelleHHs, peakIuu oOMeHa, »K30- U
SHOTCPMUUCCKHUC PEAKIINHU, TCIUTOBOM 3¢ GhEKT peakiuu, pacTBOp,

MacCoBasd O0JIA BCIICCTBA (HpOI_IeHTHaH KOHI_IGHTpaI_[I/ISI) B pacTBOpPE

1.2

HITIOCTPUPOBATE B3dHUMOCBA3b OCHOBHBLIX XHMHYCCKHX MNOHATHI U

OPUMCHATL OTU MMOHATHA ITPHU OTTMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HUCIIOJIB30BaTh XUMHYUYECKYHO CUMBOJIUKY IJI COCTABJICHUA (I)OpMy.TI

BCIIICCTB M YPABHCHUN XUMHYECKUX PEAKITUI

1.4

PACKpPBIBAThH CMBICJI 3aKOHOB COXpaHCHUA MaccChl BCIICCTB,
[MOCTOAHCTBA COCTABa, AaTOMHO-MOJICKYJIAPHOIO Y4YCHHA, 3dKOHA

ABorazipo

1.5

OIMpPCACIISATh BaJICHTHOCTb dTOMOB DJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJIacCH(UIUPOBATh XUMHUYECKHE pPEaKIMH (10 YUCIy H COCTaBy

Y4acTBYIOUIMX B PEAKI[MH BEIIECTB, MO TEMIOBOMY P HEKTY)

1.7

BBIYUCIATh OTHOCUTEIBHYK) MOJIEKYJSPHYIO M MOJSPHYIO MAacChl

BCLICCTB




1.8

BEIYUCIIATH MACCOBYIO JOJNI0 XHMHYCCKOTO JIEMEHTa 1Mo (hopmyrie

COCONHCHHUSI,

1.9

BBIYHCIIITE MACCOBYIO JOJIKO BEIIECTBA B PACTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBbIe METObl MO3HAHUS — HaOIIOEHuE,
W3MEPCHHUE,  MOJCIMPOBAHUE,  OKCICPUMEHT  (peallbHBIA |

MBICJICHHBIN )

ITo Teme: «BakHelmme MpEeACTABUTEIN HCOPIraHNYCCKUX BCIIECCTB)»

2.1

PACKPLIBATh CMBICII OCHOBHBLIX XHMHYCCKHX IMOHSATHIA: OKCH I,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

onpeaciiATh NPHUHAIJIICKHOCTh BCIICCTB K OHpC,Z[CJ'IéHHOMy KJIacCy

coe/IMHEHUH 110 hopMyJiaM

2.3

KJIACCU(PUITUPOBATh HCOPTAHMICCKUE BEIICCTBA
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XapakTepu3oBaTh (ONHUCHIBaThH) OOIME XHUMHYECKHE CBOMCTBa
BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAs OMHUCAHHE NpHUMEpaMu

MOJIEKYJIAPHBIX YPABHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PECAKITHIMA

2.5

[MPOrHo3upoOBaATh CBOICTBA BCHICCTB B  3aBUCHMOCTH OT HX
Ka4Y€CTBCHHOI'O COCTABd, BO3MOHOCTH IIPOTCKAHHUA XHMHUYCCKHUX

HpCBpaHICHI/Iﬁ B PA3/IMYHBIX YCIOBUSX

2.6

CINEeAOBaTh MpaBUIaM TMOJb30BAHHUS XUMUYECKOM TMOCYyIOH H
nabopaTopHBIM OO0OpYAOBaHUEM, a TaKKe MpaBuUiaM oOpalleHHus c
BCIIICCTBAMH B COOTBETCTBUM C WHCTPYKIIMSMU TI0 BBIMOJHCHUIO
1abopaTOPHBIX XUMHUECKHX OMBITOB IO TOJYUYEHUIO U COOHpaHUIO
ra3oo0pa3HbIX BENIECTB (BOIOPO/AAa W KHCIOPO/A), MPUTOTOBICHUIO
pacTBOpOB C ONpPeAEIEHHONW MAacCOBOW JONed PpacTBOPEHHOTO
BCIIIECTBA, TJIAHUPOBATH U MPOBOJIUTH XUMUYCCKUAC IKCTICPUMEHTBI 110
pacmo3HaBaHUIO pACTBOPOB IIEJIOYEHM M KHUCIOT C MOMOILBIO

MHAUKATOPOB (JIAKMYC, (PeHOI(PTATICHH, METUIIOPAHXK U APYTHUE)

2.7

[IPOBOAUTD Pacy€ThI 110 YPABHEHHUIO XUMHUYECKOU peaKLuu

IIo Teme: «llepumopmueckuit 3akoH u Ilepuomuueckas cucrema
xumuueckux snemeHToB JI. M. MenpaeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTENBHBIC PCaKkLum»

3.1

PacCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHATHUH: SIIPO aroma,
IEKTPOHHBIN CIIOM aToMa, aToMHas OpOHMTandb, paaMyc aToMa,

XUMHYCCKasd CBA3b, [OJIApHass W HCIOJIApHAd KOBAJICHTHAA CBA3b,




3JEKTPOOTPULATEIIBHOCTb, WOHHAs CBA3b, WOH, KaTWUOH, AHWOH,

CTCIICHDb OKHMCIICHHUSA

3.2

KJ'IaCCI/I(l)I/II_II/IPOBaTB XUMHYCCKHEC DJICMCHTBI

3.3

OIUCBIBATh M XapaKTepHU30BaTh TaONM4HYyI0 dopmy llepuomudeckoit
CUCTEMBl XHMUYCCKUX 3JIECMCHTOB; pa3IN4aTh MOHITHS «rIIABHAS
noarpynmna (Arpynma)» u «mnobodyHas moarpymnma (brpymma)y,

«Maipe» U «0oIbIme» NCpUoALI
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packpbiBath cmblicn [lepuoamyeckoro 3akona JI.M. MenneneeBa:
JEMOHCTPHUPOBATh MOHUMAaHUE NEPUOJNIECKON 3aBUCIMOCTU CBOMCTB
XUMHYCCKHUX JJICMCHTOB OT HUX IIOJOXKCHHIA B HepHOHHHGCKOﬁ

CHUCTEMC

3.5

COOTHOCUTb  0003HAu€HWs, KOTOpblE HUMEKTCcI B  Tabiuue
«Ilepuopuyeckas  cucreMa  XMMHYECKMX  anemeHTtoB .M.
MenieneeBay € YHCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHUS aTOMOB
XUMUYECKUX 5JEMEHTOB (COCTaB M 3apsad sapa, oOllee YucIo

AIIEKTPOHOB U paclpeie/IeHUE UX 110 HIEKTPOHHBIM CJIOSIM)

3.6

OIIPCACIIATH CTCIICHD OKHCIICHHA SJICMCHTOB B 6I/IHapHI)IX

COCANHCHHUAX

3.7

OonpeaciIATb BUI XUMHYECKOH CBS3H (KOBaJICHTHaH U I/IOHHa}I) B

HCOPraHNMYCCKUX COCIUHCHUAX

9 KJIACC

Kox
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJILTATHI OCBOCHUSN OCHOBHOM
06pa30BaTeﬂbHOﬁ nporpammMmbl OCHOBHOI'O 001ero Oﬁpa?.OBaHI/Iﬂ

1

IIo Teme: <<B€H_I€CTBO H XUMHUYCCKAA PCAKLU»

1.1

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYCCKHX TOHSTHHA: pacTBOD,
AIEKTPONHTHI, HEMICKTPOJIUTHI, DJICKTPOINMTHICCKAS JTUCCOIMAIINS,
peaKnuu HMOHHOrO OOMEHA, KaTalM3aTop, XMMHYECKOE pPaBHOBECHE,
oOpaTuMble " HeoOpaTUMbIe peakuuu,
OKHCJIUTEIBHOBOCCTAHOBUTEIIBHBIC peakmuy, OKHCIUTEIIb,
BOCCTAHOBHTCIIb, OKHCIICHHE W BOCCTAHOBIICHHE, aJUIOTPOTIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAsA, HOHHAs,

MeTaJlINuecKast), KpUCTAIMYecKas pemETKa, CIUIaBbl, CKOpPOCTb




XUMHYECKOHN peakinu

1.2

HIUIIOCTPUPOBATE B3dMMOCBA3L OCHOBHBIX XUMHWYCCKHUX MOHATHH H

MMPHUMCHSTD OTU ITOHATHUA IIPU OITMCAHHHN BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHHUS DJJIEKTPOJUTHYECKONW AUCCOLMALUM KHUCIOT,
LICJIOYEH W COJICH, IIOJIHBIE M COKPAIIEHHBIE YPABHCHUS PEaKLMMA

HOHHOrO 00MeHa

1.4

PACKPLIBATh CYIIHOCTH OKHCIUTECIBbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

MIOCPEACTBOM COCTABIICHUS BIICKTPOHHOTO 0allaHCca 3TUX peaKlni

L.5

IIPOBOAUTH pacdEThl 110 YPABHEHHUIO XMMUYECKON pEeaKkuu

Ilo Temam: «Hemerannel U HX coeguHeHHsA» U «MeTamael H HX

COCAUHCHUS

2.1

XapaKTepPU30BaTh (OMUCKHIBATH) OOIIUE U CHEIUPUICCKUE XUMUYCCKHE
CBOMCTBA TPOCTBIX W CIOKHBIX BEIIECTB, MOATBEPXKIAs OMNUCAHUE
IpUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPaBHCHUN COOTBETCTBYIONTUX

XUMHNYCCKHX peaKI_II/Iﬁ

2.2

COCTAaBJIATh YpaBHCHUA peaKL{Hﬁ, MNOATBCPIKAAOINX CYHNIECTBOBAHUE

TCHETHYCCKOM CBA3H MCKJ1y BCHICCTBAMU PA3JIMYHBLIX KJIACCOB
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OPpOrHo3upoOBaTh CBOICTBA BCIICCTB B 3aBUCHMOCTHU OT UX CTPOCHMNA,
BO3MOXHOCTH NIPOTCKAHUA XHUMHUYCCKHUX HpCBpaH_ICHI/Iﬁ B PAa3JIMYHBIX

YCIOBUSIX
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CINEeAOBaTh MpaBUIaM TMOJb30BAHHUS XUMUYECKOM TNOCYyIOH H
nabopaTopHBIM OO0OpYAOBaHUEM, a TaKKe MpaBuUiaM oOpalleHHus c
BCIICCTBAMU B COOTBETCTBUU C HHCTPYKIMSAMHM MO BBIMOJIHEHUIO
1abopaTOPHBIX XUMHUECKHX OMBITOB IO TOJYYEHUIO U COOHpaHUIO

razo00pa3HbIX BENIECTB (aMMHaKa U yTIEKUCIIOro ras3a)

2.5

POBOAUTH PEaKLUWH, IOATBEPKAAIOIINE KAaYECTBEHHBIH COCTaB
pa3NUYHBIX BEIISCTB: pPACIO3HABATH OMBITHBIM MyTEM  XJIOPH-,
Opomuza, womma, kapbomar, ¢ocdar, cumukar, cyusdar,
THIPOKCUIMOHBI, KATHOHBl aMMOHHS, WOHBI HM3YUYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELICCTB

ITo Teme: «XUMHA U OKPYIKAIOIIASL Cpeaay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX XxuMuueckux noustui:  [1JIK

BCIICCTBA, KOPPO3Ud MCTAJIJIOB

3.2

MNPUMCHATE OCHOBHEBIC OICpaluu MBICITUTETEHOM JACATCIIBHOCTH —




aHallM3 W CHHTE3, CpaBHEHHWE, OO0O0OIIeHNE, CHCTEMAaTU3AIINIO,
BBIBJICHHE IPHYHHHO-CICACTBEHHBIX CBS3€H — I HM3YYEHHS
CBOWMCTB BCUICCTB M XHMHYCCKHX PEAKIHN; €CTCCTBCHHOHAYYHBIC
METOJBl IO3HAHWSA — HaONIOJeHHe, H3MEpeHHe, MOJIeIHpOBaHUE,

SKCIICPUMEHT (PCAIbHBIA U MBICIICHHBIN )




INPOBEPAEMBIE 3JIEMEHTbBI COJEPKAHUA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘IaHBHHC XUMHNYCCKHUC ITOHATHA

1.1

[Ipeamer xumuu. Poias XUMUM B KM3HU 4elOBeKa. XHUMHS B CHCTEME HayK.
Tena u BemecrBa. PU3NMYECKUE CBOKWCTBA BEIIECTB. ATPEraTHOC COCTOSHUE

BCIICCTB

1.2

IloHsTHE O MeTOAAX MO3HAHUSA B XUMMHUH. YMCThIEe BEIIECTBA U CMECH. CriocoOBbI

pasjciicHusl CMecer

1.3

ATOMBI M MOJICKYJIBI. Xumugeckue 3ieMedTbl. CHUMBOJIBI  XUMHYSCKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IeKy.TIHpHOC YUYCHHC

1.4

XuMuyeckas (bopMyna. BaneHTHOCTh aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IMOCTOSAHCTBA cocTansa BCIICCTB. OrHocuTennLHAS aTOMHas mMacca.
OTHOCUTENLHAA MOJICKYJIApHAd Maccd. Maccosas g0 XUMHYECKOTO DJIEMEHTA

B COCIUHCHNN

1.5

KomnuectBo BemectBa. Mosb. MonspHasg Macca. B3auMoCBS3b KOJIHMYECTBA,
Macchl M 4McIa CTPYKTYPHBIX €IuHHUIl BeniecTBa. Pacuérel mo dopmynam

XUMHUECKUX COSAUHEHUN

1.6

@usnuecke U XUMHUYECKUE sABJIEHHMs. XUMHUYECKas peaklus U e€ NPU3HAKU.
3aKOH COXPaHEHHUS MAacChl BEUIECTB. XMMUUECKHe ypaBHeHus. Krnaccudukanus

XUMHUYECKUX peaklUil (CoeTuHEeHHs, pa3ioKeHus, 3aMellleH s, oOOMeHa)

1.7

XUMHYECKUHN 3KCIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCYAOHU, ¢ IpaBUIIaMU
pabotel B Jaboparopur W npuéMamMu  OOpalieHUs C  J1a0OpaTOPHBIM
obopyaoBaHHEM, W3yYCHHUE U ONUCAHUE (PHUIUYIECKUX CBOWCTB 0Opa3loB
HEOPraHMYECKUX BEHIECTB, HaOmojeHHe (Qu3nueckux (MIaBJICHHE BOCKa,
TasgHUE JIbJIa, PACTUPAHMUE Caxapa B CTYNKE, KUICHUEC Y KOHACHCALUS BOJbI) U
XUMHYECKUX  (TOpEeHME  CBEYM, [MPOKAJIMBAaHHWE  METHOM  MPOBOJIOKH,
B3aMMOJCIHCTBUEC Mella C KHUCIOTOW) SIBIICHWH, HAOIIOJCHUE U ONKCAHUC
NPU3HAKOB MPOTEKaHUA XHMHYECKHX peaklMi  (pasjoikeHue caxapa,
B3aUMOJICHCTBHE CCPHOW KHCJIOTBI C XJOpPUAOM Oapus, pa3ioKeHue
runpoxcuna Menu(ll) npu HarpeBaHuM, B3aMMOJICICTBHE JKEI€3a C PACTBOPOM

conu meau(ll), m3ydenue crnocoGoB pasaeneHusi cMeceil (C MOMOLIbI MAarHUTA,




¢uIbTpoBaHKe, BBINAPUMBAHUC, AWUCTHIULILNA, Xpomarorpadus), mpoBeaeHue
OYHCTKH [TOBAPEHHOM COJIM, HAONIIO/IEHHE U ONUCAHUE PE3yJIbTATOB IPOBEAECHUS
OIIBITA, MIUIIOCTPUPYIOIIEIO 3aKOH COXPAaHCHWS MAcCChl, CO3JAAHUE MOJEIEH

MOJIEKYJI (ITapOCTEPIKHEBBIX )

Baxueime NpeaACTABUTEIIN HEOPIraHHUICCKUX BCHICCTB

2.1

Bo3znyx — cmeck rasos. CocrtaB Bosgyxa. Kuciopoa — 2jeMEHT M IIpOCTOE
BemiecTBO. Haxoxnenue Kuciiopoaa B MpUPOAC, PU3HYECKHE M XUMHUYCCKUC
cBoiicTBa (peakuuu ropenus). Okcuzapl. IIpumenenue kuciaopona. CrnocoObl
IIOJIy4€HHUsl Kucjiaopoga B Jalboparopuu U IpomseliuieHHOCTH. Kpyrosopot

KHcopo/a B mpupoe. O30H — alIoTporHas MoIuUKalus KUCIopoaa

2.2

TennoBoit 3¢bekT XUMHUYECKON peakliy, TEPMOXUMUUECKHE YPaBHEHUs, DK30-
Y DHJIOTCPMUUYCCKHUC PEAKITUK. TOTUIMBO: YroJib U METaH. 3arpsi3HCHUE BO3/yXa,

yCUIIeHHE TapHUKOBOTO 3(eKTa, pa3pyllieHue 030HOBOTO €05
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Bojiopo — aiement u npocroe BeriecTBo. HaxoskieHue Bojopoja B NPHUPOJIL,
bu3nyecKHe W XUMHYECKHE CBOWCTBA, IMPUMEHEHHE, CIOCOOBI ITONYYEHHS.

Kucnorse! u conu

2.4

Mousipablit 00bEM razoB. Pacuérel 110 XUMUYECKUM YpaBHEHUSAM

2.5

®duszuyeckue CcBoMcTBa BOJAbl. Bopa kak  pacTBopuTEnh.  PacTBOpEL
HachbilienHbple M1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBass nmons BemecTBa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBL
OcHoBaHus. Ponp pacTBOpoB B mpupoje U B KH3HH 4yenoBeka. Kpyroopor
BO/ABI B Tpupojie. 3arpsA3HEHHE MPUPOAHBIX BojA. OxpaHa M OYHMCTKa

MMPpHUPOAHLIX BOI

2.6

Knaccu¢ukanus Heopranudeckux coeauHeHuil. Oxcuabl. Kraccudukanus
OKCUJOB: cojeo0pa3youue (OCHOBHbIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpasyrome. HoMmeHknarypa okcuaoB. DusnueckHe W XUMHUYECKUE

CBOMCTBA OKCUAOB. [lonyueHHne OKCHIOB

2.7

OcHoBanus. Knaccuduxanuss ocHoBaHuM: MIENOYM W HEPACTBOPUMBIE
ocHoBanus. Homenkiarypa ocHoBanuii. @usnyeckue U XUMHYECKUE CBONCTBA

ocHoBaHMU. [lonyueHne OCHOBaHUM

2.8

Kucnorsl. Knaccugukamus kucinor. Homenkiatypa kucnor. Pu3HUecKUE U
XUMHWYECKHE CBOMCTBA KHUCIOT. Pam aktuBHoctH MetamiaoB H.H. bekerosa.

[Tomyuyenune kucior

2.9

Conu. Homenknarypa cosiell. @u3nyeckue M XUMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas cBI3b MCKAY KJIaCCaMH HCOPIraHHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHUYECKUI  JKCICPUMEHT: KAYECTBEHHOE  ONPEACICHUE  COACPKaHUS
KHCTIOpOJla B BO3JYyXeE, MONyYeHHe, COOMpaHHe, paclo3HaBaHUE M H3YyYeHUeE
CBOWCTB KHCJIOPOAa, HAOIIOACHNE B3aUMOJCHCTBHS BELICCTB C KHCIOPOIOM M
YCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus TopeHus (mmoxapa), 03HaKOMIIEHHUE C
oOpa3luaMu OKCHAOB M OIMCAHME MX CBOMCTB, IIOJy4YEHHE, COOMpaHHUeE,
pacrno3HaBaHHe U H3Y4YeHHE CBOHCTB BOAOpoAa (FOPEHHE), B3aUMOJEHCTBHE
Bogopoaa ¢ okcugoMm meau(Il) (Bo3MOXKHO UCIIOIB30BAHME BUACOMATCPUATIOB),
HabOmo/ieHne o0paslloB BEUIECTB KOMMYECTBOM | MOJb, HCCIEJOBAHHE
O0COOCHHOCTEN pacTBOPEHMs BELIECTB C Pa3IMUHOW  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHHE PACTBOPOB C OMPEAECIEHHON MACCOBOM JIOJIEW pacTBOPEHHOTO
BELIECTBA, B3aMMOJICHCTBHE BOJIbI C MeTaJUlaMU (HAaTpUEM M  KaJbLHEM)
(BOBMOKHO HCIOJB30BAaHHE BUIEOMATEPHANIOB), OIpeaeJeHe pPacTBOPOB
KMCIIOT M IIEJIOYEH C IIOMOIIBIO MHJIMKATOPOB, HCCIIEAOBaHUE 00pa3lioB
HEOPraHMYECKHUX BEIIECTB pa3IUYHbIX KIJACCOB, HAOIIOJACHHE H3MEHEHUS
OKpaCKM HMHJIMKaTOpOB B PAacTBOpPAaxX KHCIOT U IIEJIOYEH, H3ydCHHUE
B3aumojeiicteus okcuga Meau(ll) ¢ pacTBopoM cepHOW KUCHOTBI, KUCIOT C
METaJUIAMH, PEAKIUI HEUTPAIU3alUH, II0Jy4€HHE HEPACTBOPUMBIX OCHOBAHHUI,
BBITECHEHHWE OJHOIO0 MeTamia JApYyruM M3 pacTBopa COJNH, pelleHue
HKCIIEPUMEHTAILHBIX 3a/1a4y 1o TeMe «BaxHelimme kiacchl HEOPraHUYECKHX

coeTUHEHHID)

[Tepuoanueckuii 3axoH U Ilepuoanueckas cucTeMa XUMHIECKHX HJIEMEHTOB
.. MennaeneeBa. CtpoeHre aToMOB. XUMUYECKast CBS3b. OKUCIUTEIBHO-

BOCCTaAHOBHUTCIIbHBIC PCAKITNH

3.1

[lepBble MOMBITKM KiIacCHDUKALMU XUMHUECKHX »H1eMeHTOB. IloHATue o
IPYNIax CXOAHBIX 3JE€MEHTOB (ILENOYHbIE M LIETOYHO3EMENbHbIE METaJlbl,
rajioreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMmdoTepHbie

OKCHU Bl U THAPOKCHABI

3.2

[Tepnonnueckuii 3akoH. Ilepuonnueckas cucrema XuMu4eckux uieMeHros J1.H.
Menpaeneesa. KopoTkonepuonnas " JUIMHHOTIEpHOHAS bopMbI
[lepuoauueckoit cucrembl XxuMHueckux 3siementos J.M. Menneneesa.
[Tepuonsr u rpynmel. PU3NYECKUI CMBICT NOPAJIKOBOTO HOMEpPA, HOMEDPOB

nepruoaa v rpyuiibl 3JICMCHTA
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Crpoenue aromoB. CocraB aToMHBbIX sigep. M3oronsl. Onexrponsl. CrpoeHue

SJICKTPOHHBIX 00oNoYeK aToMOB MECPBBIX 20 XHMMHYCCKHX JJICMCHTOB




[lepnonnueckoir cucremsl .M. Menneneesa. XapakTepUCTHKA XUMUYECKOIO

AJIEMEHTA MO ero nosuoxkeHuto B Ilepuoanyeckoit cucreme /.M. MeHnneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUs paadyca aTOMOB XMMHYECKHUX DJIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWMCTB I10 TPYIIIAaM W IEPUOJAM.
3uavuenue Ilepmonudeckoro 3akoHa u [lepponndyeckold CHCTEMBI XUMHUYECKHX
JJIEMEHTOB I pa3BuThsa Hayku u npaktuku. .M. MenneneeB — y4€Hbld U

rpa>xXx iaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mofisipHass M HEMOJSIpHAs)  CBA3b.

3HCKTpOOTpI/ILIaTeJIBHOCTL XUMHYECKHX 3JIEMEHTOB. VIOHHAS CBI3b

3.6

Crenens oxuciacHus. OKUCIUTEILHOBOCCTAHOBHTEIBHLIC pCaKkuu. HpOIICCCI)I

OKHCJIEHHSA M BOCCTaHOBJIEHHA. OKHCINUTENN H BOCCTAHOBHTEIIHN

3.7

XUMHUECKUH JKCIEPUMEHT: M3y4YeHHe OOpa3LloB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THJPOKCHAA IMHKA C PACTBOPAMU KHUCIOT W
[IEJIOYEH, TPOBE/IEHUE OIBITOB, WUIIOCTPUPYIOMIUX ITPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBHBIX peaKHI/Iﬁ (FOpCHI/IC, PCaKIH pa3jlOKCHUA, COG,Z[I/IHGHI/IH)

9 KUIIACC

Kox

IIpoBepsieMBbIi 31€MEHT COAEPKAHMS

BemecTBo 1 xuMmudeckas peaknus. [lopropenue

1.1

Ilepuonnueckuit 3axoH. Ilepuoauyeckas cuctemMa XuMU4eCKUX nemMeHToB 1. 1.
Mengeneesa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX JJIEMCHTOB IMEPBBIX TPEX MEPHUOJOB, Kamus, KalblUus U HX
COEIMHEHUI B COOTBETCTBUHU C IMOJIO)KEHHEM 3JIEMEHTOB B llepmoanueckoit

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrtpoeHne BelecTBa: BHJABl XUMHYECKOH CBA3U. THUIBI KpHUCTANIMYECKUX
PEHIETOK, 3aBUCHMOCTh CBOVMCTB BEIIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKH
U BUJA XUMUYECKOH cBsi3u. Kitaccuukauus 1 HOMEHKIIATYypa HEOPTaHMYCCKUX
BEUIECTB (MEXAyHapoHasi U TpUBMalIbHAsA). XMMHUYECKHUE CBOWCTBA BEIECTB,
OTHOCAILMXCSA K  PAa3IM4HBIM  KJIACCaM  HEOPraHUYECKUX  COCAMHEHUH,

TCHCTUYUCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4YecKX peaklui Mo pa3IMuHbIM IpHU3HaKaM (1o YHUCTY U
COCTaBy YYaCTBYIOLIIMX B PEAKLUWH BEIIECTB, MO TEILIOBOMY 3(dexTy, 1o

H3MCHCHUIO CTCIICHEH OKHCICHHUS XUMHUYCCKUX JJICMCHTOB, II0O 06paTI/IMOCTI/I,




10 Yy4acTHIO  Karaiau3aropa). OJK30- U 3HIOTEPMHUYECKHE  peakluu,

TEPMOXHUMHUYECKUEC YPABHCHHU . IlonsTue o CKOPOCTH XHMHYECKOH peaKkuu

1.4

Ilonsarune o6 O6paTI/IMHX n H606paTI/IMBIX XUMHYCCKHUX PCAKIHAX. ITousTue o
TOMOTI'CHHBIX U I'CTCPOICHHBIX PCAKIHAX. IlonsaTHE 0 XUMHUYCCKOM paBHOBCCHUU.
(DaKTOpH, BIIMAKOINHNE Hd CKOPOCTb XHUMHYECKOH pe€akKllu H II0JIOXKCHHE

XUMHYCCKOTI'0O paBHOBCCHUS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC pcakuuu, BHCKTpOHHBIﬁ Oaramc
OKHCIIHTEILHO-BOCCTAHOBUTEILHOM pPCaKIuu. CocraBnenue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKLII/Iﬁ C HCIOJB30BaHUCM MCTOHA

QJICKTPOHHOTO OajaHca

1.6

Teopus 37E€KTPOIUTHYECKON AUCCOLHALUHN. DJIEKTPOIUTHI U HE3IEKTPOIUTHI.
Karnonsl, annonsl. Mexanusm JIUCCOIMAIIMN BEIIECTB C PA3JIMYHBIMU BHJIAMH
xuMuueckoit cBs3u. Ctenenb quccouuaiui. CUIbHBIE U cIaOble 3JIEKTPOIUTHI.
Peaxiiuu nonnoro odmena. YCJIOBUSI MPOTEKAHHUS PEAKIMH MOHHOTO OOMEHA,
MOJIHBIE M COKpallléHHbIE WOHHBIE ypaBHEHHUs peakuuil. CBOHCTBa KHUCIOT,
OCHOBAaHWUN M COJIC B CBETC MPEJACTABICHUN 00 DJICKTPOJMTUYECKON

AUCCoIaluu. KauecTBeHHEBIE pPE€aKIuud Ha HOHEI. Iloustue o TUApOJInu3e conen

1.7

XuMuYeCcKui OKCHCPUMCHT: O3HAKOMJICHHC C MOJCIISAMU KPUCTAINIMYCCKHUX
pemETOK HEOPraHWYeCKUX BEIIECTB — METAUIOB M HeMeTauloB (rpadura u
anMasa), CJIOKHBIX BEIIECTB (XJIOpUAA HATPHS); UCCIEAOBAHHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH peakUuH OT BO3ICHCTBUS pPa3MUYHBIX (DaKTOPOB,;
UCCIIEIOBAHUE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpolecca
JIUCCOLMALIMM  KHCJIOT, INenouedl W conell (BO3MOXKHO HCIOJIB30BaHUE
BH/ICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIUX TPU3HAKHK
NPOTEKaHMsI peakIMid HOHHOTO oOMeHa (00pa3oBaHUe Ocallka, BHIACICHUE Ta3a,
o0pa3oBaHHE BO/Ibl); OINBITOB, WUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBHTCIIBHBIX PEAKLUH (TOPCHHE, PCaKLUH Pa3IoXCHHUs, COCAUHCHHUS);
pacro3HaBaHUe HEOPTAHWYCCKUX BEHICCTB € TIOMOIIBI0 KAYECTBCHHBIX PEaKITHA

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramne u ux COCIUHCHHUA

2.1

OObmas xapakrepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u Gu3nuecKrie CBONCTBA MPOCTHIX
BEIECTB — TrajoreHoB. XUMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOJCHCTBUE € METAUIAMM, HEMETAIaMH, Iieao4aMu). XJI0pOBOIOPOLI.

Consinast KMClI0Ta, XMMHAYECKUE CBOMCTBA, MOJIyYeHHUE, npuMenenue. Jleiictue




XJI0pa ¥ XJIOPOBOAOPOAA HA OPraHU3M YejloBeKa. BaxkHenmme XJIOpuabl U UX

HAXO0XIACHHC B IIpUPOAC

2.2

O6mas xapaktepuctuka djiaemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue u (PU3HUECKHEe CBOWMCTBA
MPOCTBIX BEUIECTB — KHUCIOpPOAa M Ccephbl. AJUIOTPOINHBIE MOAU(PUKAIIUN
KHCJIopoaa M cepbl. XMMHUYECKHE cBoiicTBa cepbl. CepoBOAOpOA, CTPOEHUE,
¢usuyeckue M XUMHYECKHE CBONCTBA. OKCHIBI CEpbl KaK MpeIcTaBUTENH
KHCIIOTHBIX OKCHAOB. CepHas KUCIOTA, PU3NYCCKUEC U XUMHYCCKHE CBONCTBA
(obmMe Kak MpeAcTaBUTENs Kiacca KHCIOT U cnenududeckue). XuMUUYeCKHe
peakuuu, IeKAIUe B OCHOBE NPOMBINUICHHOTO CIIOCO0a MOJTYYCHUS CEPHOMN
kucnotThl. [Ipumenenue. Conu cepHOH KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynsdar-uon. Haxoxjenue cepsl U €€ COCIMHCHUN B MPHUPOJIC. XUMHUYCCKOC
3arpsi3HEHUE OKPYXKAIoLIel cpelbl COeNWHEHUSMU cephbl (KUCIOTHBIE TOXKIH,

3arpsA3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €0 IIPEIOTBPANICHUS
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OO0mas xapaxkTepucTuka 3j1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENIEHH OKUCIEHUS. A30T, paCIpOCTPaHEHUE B TIPUPOIE,
¢dusnyeckue U XUMHUIecKue cBoiicTea. Kpyrosopor a3ora B npupoae. AMMHAK,
ero (u3nveckue U XMMUYECKHE CBOMCTBa, MOJIy4deHHe W npuMeHeHue. Conu
aMMOHHS, WX (U3HYECKHEe W  XMMHYCCKHE CBOWMCTBA, TPHMCHCHHC.
KavecTBeHHass peakLusi Ha HOHBI aMMOHMs. A30THas KUCIOTa, €€ MOJyuyeHHe,
$bU3NYCeCKUEe M XUMHUYCCKHUE CBOMCTBA (00IIME Kak MPEACTaBUTENS Kiacca
KUCIOT U cneuuduyeckue). Mcrnonp3oBaHHEe HUTPATOB U collell aMMOHHsS B
KauecTBE MHUHEpANbHBIX ya00peHui. XUMHUUYECKOE 3arps3HEHUE OKPYIKarolei
Cpeabl COETMHEHUAMH a30Ta (KUCIOTHBIE OKIH, 3arps3HEHUE BO3AyXa, MOUYBBI

U BOJTOCMOB)
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docdop, amtorponnsle Mogupukanuu dochopa, buzHUIECKHEe U XUMHUYECKHE
cBotictBa. Oxcupa  dochopa(V) u dochopHas kuciaora, QU3MUECKUC U
XUMHUYECKHE CBOHCTBa, monydeHue. lMcmonw3oBanume ¢ocharoB B KauecTBe

MUHEpaAIbHBIX y100peHuit

2.5

Obmiass xapaktepucTtuka 37meMeHTOB IVA-rpynnbel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTELEHHM OKMUCIEHHUS. YIVIepol, aJUIOTPOIIHBIE
MoaudUKaIUKY, pacnpocTpaHeHHEe B MOpUpoje, (U3MUECKUE M XUMHYECKHE
cBoiictBa. Axcopbuus. KpyroBopor yriepoaa B mpupoae. OKCuapl yriiepoja,
nX (pU3NYEeCKUe M XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha JKHUBBIE OPIraHM3MBI,

NOJIYUCHUC U IIPUMCHCHHC. OKOJIOrIYCCKUE HpO6HeMbI, CBsA3aHHBIC C OKCUIOM




yrnepoga(lV); rumoresa rino0ambHOrO NOTCIUICHHUS KJIMMATa; IapHUKOBBIN
¢ dexT. YronpHas Kuciora M e€ cold, MX (U3UYEeCKHe U XUMHYEeCKHe
CBOWCTBa, MOJy4YeHHE U MpuMeHenue. KavecTBennas peakiusi Ha KapOoHart-
noHbl. Mcnonps3zoBaHue KapOOHAaTOB B OBITY, MEAMLUHE, IPOMBILUIEHHOCTH U

CEIILCKOM XO0O3S4IHCTBE

2.6

IlepBoHauabHBIC TOHATUS 00 OPraHWYECKUX BEILICCTBAX KAK O COCAMHCHMIX
yrinepona (MeTaH, 9TaH, STWJIEH, aleTWIeH, JTaHol, IJHLEPHH, YKCyCHas
Kuciora). Mx cocraB u xumuueckoe crpoenue. Ilonstue o Omoiorndecku
BRXKHBIX BeELIECTBaxX: KHMpax, Oeiakax, yriaeBoJaX — M HX POIM B KU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKMX W HEOPraHUMYecKHUX

coeIMHEeHUN

2.7

Kpemuuii, ero ¢usnueckme ¢ XHMHYECKHE CBOWCTBA, MOJIyYeHHE U
npumenenue. Coeuuennss KpemMHusi B npupojie. O0mme npeacraBicHus 00
okcune kpeMHUA(IV) u kpeMHueBoH KucioTe. CHUITHKATHI, UX HCIIOJIB30BaHUE B
OBITY, MEIUITMHE, MPOMBINUICHHOCTH. BaxkHEHIHEe CTPOUTEIHHBIC MaTCPHAIIBI:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOoH, eie300eToH. lIpobGiembr Ge3omacHOro

HCIIOJIL30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XVUMUYECKUI BKCIIEPUMEHT: H3Yy4YeHHE OOpa3l[0OB HEOPraHMUYECKHUX BEILIECTB,
CBOHCTB COJITHOM KHCJNOTBI; MpOBeleHHEe KaYeCTBEHHBIX PEaKLMi Ha XJIOpHUJ-
HOHBI W HaONIOJCHUE MPU3HAKOB WX MPOTEKAHUS; ONBITHI, OTPAa’KAIOIKE
¢u3nyeckue 1 XUMUYECKUe CBOHCTBA TaJIOTEHOB U UX COEAUHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUCOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPH/IOB
(ranoreHUI0B); O3HAaKOMJIEHHE C oOpasuamMM cepbl U €€ COeIUHEHUSIMH
(BO3MOYKHO ~ MCMOJBL30BAaHUE BUICOMATEpHUAIOB); HaOMIOJEHUE Ipolecca
OOyI/IMBaHUA caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHOH CEpHOH KHUCIOTBL;
U3y4YeHHEe XMMHYECKHX CBOICTB pa30aBleHHOHW CEpHON KHUCIOTHI, IPOBEAECHUE
KaueCTBEHHOW peakiuu Ha cyabpaT-uoH M HaOdIoJeHME TpHu3Haka e&
HPOTEKAHMST; 03HAKOMJICHHE C (PM3NUYECKUMHU CBOMCTBAMH a30Ta, (hocdopa u ux
COCIMHEHUHN (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHUANIOB), OO0pa3liamMu
a30THBIX U (HocPOpHBIX YAOOPSHUI; OTyUeHUE, COOMpaHue, PacliO3HABAHUE U
N3y4eHHE CBOMNCTB amMMMaka; IPOBEJEHHE KauyeCTBEHHBIX pEaKIMil Ha HOH
ammonusi u  (Qocdar-uoH W U3yYEHUE NPU3HAKOB KX MPOTCKAHHUSA,
B3aUMOJICHCTBUC KOHIICHTPUPOBAHHOM a30THON KHCIOTHI C MEIBIO (BO3MOMHO
UCIOJIB30BAHUEC BHUACOMATEPUANIOB); M3YYCHHE MOJCNCH KPUCTAITMYECKUX
pemiérok anmasa, rpaduTa, ¢yIIepeHa; O3HAKOMJICHHE C  TPOIECCOM

ancopOumm pacTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIIEM U yCTPOHCTBOM




IIPOTUBOIa3a; I10JIy4eHUEe, cCOOMpaHME, pAcllO3HAaBAaHUE U M3YUEHHE CBOMCTB
YIJIEKHCIIOTO TIa3a; IMPOBEACHHE KAaueCTBEHHBIX peakUMid Ha KapOoHaT- H
CWJIMKAaT-UOHBl M M3yYEHUE IPHU3HAKOB HX I[IPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKLUHUEH CUIMKATHOM NPOMBINUIEHHOCTH; PELIEHHE HKCHEPUMEHTATbHbIX

3a7a4 110 TeMe «Baxuenime HeMeTalluIbl U UX COSHUHEHUS)

Meramnn 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTHKA XUMHUYECKUX JICMCHTOB — MCTAJNIOB HA OCHOBAHWU HX
nojgoxkeHus B Ilepmoamdeckoi cucteMe XuMHueckux oaneMeHtoB JI.H.
Mengeneesa u crpoenus aromoB. Ctpoenue metaiuioB. MeTtainyeckas CBs3b U
MeTa/UIMYecKasi KpUCTaTHYecKass pemérka. OJEeKTPOXUMHYECKUH  psia

HaIIPsKEHUH METaJIOB

3.2

duznyeckrue M XMMHUYECKHE CBOMCTBa MeTaiuioB. O01ue Clioco0bl MMOJIIyYEHUS
MeTauloB. IloHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CLIOCOOBI 3aIlIUTHI UX OT
kopposuu. Cruassl (CTallb, HyI'yH, AIOPATOMUHUMN, OpOH3a) U UX [IPUMEHEHUE B

6BITy H IPOMBINIJICHHOCTH

3.3

[lenounsle MeTasuibl: IojlokeHUEe B Ilepuojimyeckoll cucreMe XHMHUYECKUX
sneMeHTOB .M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIEHHE B IPUPOE.
OuznyecKue 1 XUMUYECKHUE CBONCTBA (Ha ITpuMepe HaTpus 1 Kaius ). OKCHIbI U
THJPOKCUABl HAaTpuss U Kanus. lIpuMeHeHHe LIeNoYHBbIX MEeTalIoB U HUX

COeIUHEHUN
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[Mlenouno3eMenbHbIC  METadAbl MarHuii W KajdblUN: TMOJIOKCHUC B
Ilepuoauyeckoi cucreMe XxuMHudeckux 31neMeHToB JI.11. MeHaeneeBa; CTpOeHHUE
UX aTOMOB; Haxo0XJCHUE B mpupoje. PU3NYECKUE U XUMHYECKHE CBOMCTBA
MarHus M Kaublusa. BaxkHelmmue coequHeHUs Kaabllus (OKCHI, THAPOKCHI,

comnu). JKEcTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AMOMUHUI: TIONOXKEHUE B IlepHOMUEcKol cHUCTEME XUMHUYECKHX DSJIEMEHTOB
J.. Mennencesa, crpoeHue aroma; HaxoxacHue B npupone. dusnueckue u
XUMHYCCKUC CBONCTBA AMFOMHUHUSI. AMQOTEPHBIC CBOMCTBA OKCH/IA U THIIPOKCHIA

AJITFOMHUHUSA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucremMe XuMudeckux anementon .M.
MeHieneeBa; CTpoeHHE aTOMa; HAxOXJEeHHWE B npupoae. Dusnueckue u
XUMHUYECKHE CBOHCTBA jkene3a. Okcuiwl, ruapokcuabl u conu sxenesa(ll) u

xene3a(Ill), nx cocras, CBONCTBA 1 MOTYUCHUC

3.7

XYUMUYCCKHH OKCIICPUMCHT. O3HAKOMJICHHUC C o6pa3uaMH MCTAIJIOB U CIIJIABOB,

ux (PU3UYECKHMHU CBOMCTBAMM; W3Yy4EHHE DPE3YyJIbTaTOB KOPPO3UU METAJLIOB




(BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPHUAIIOB), 0coOCHHOCTEN
B3aUMOJEHCTBUS OKCHJA KalbUus W HaTpusa ¢ BoAoH  (BO3MOKHO
HCITOIb30BAHUE BHJICOMATCPHUAIIOB); HMCCIICIOBAHUEC CBOWCTB XECTKOM BOMBL
mpolecca TOPEeHUs Kelle3a B KUCIOpoAe (BO3MOXKHO — HCHOJIb30BAaHUE
BHICOMATEPHAIOB); TIPU3HAKOB MPOTCKAHUS KAUCCTBCHHBIX PEAKIHUI HA MOHBI
(MarHus, Kajbllus, adroMUHM, OHHKA, skenesa(ll) m sxemesza(lll), menu(Il);
HAOJIIOJICHNE U OMKCAHWE MPOIICCCOB OKPAITMBAHUS TUTAMCHUW WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  HCIOJNB30BAHHE  BUJEOMATEPHAIOB);
HCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHUIA
[UHKA; pellieHNe SKCIepUMEHTANBHBIX 3a/1a4 1o TeMe «BaxxHeline MeTasl U

UX COCJUHCHHNS

XHMHUS ¥ OKPYXKAIOIas cpea

4.1

HoBbie MaTepuansl U TexHOJOTrMH. BeuiecTBa U mMaTepuanbl B ITOBCEIHEBHOM
JKU3HU 4desoBeka. XUMHUS U 3J0poBbe. be3omacHoe MCnoap30BaHUe BEIIECTB U
XUMHUYECKUX peaknuii B ObiTy. [lepBas momoimp Ipu XUMHYCCKUX O0XKOTraxX H

OTPABJICHUAX

4.2

OCHOBBI ~ JKOJOTHYECKOM  TIPaMOTHOCTH.  XHMHUYECKOE  3arpsA3HEHHE
okpyxaromier cpenpl IIJIK. Pois XuMun B perieHMH 3KOJIOIMUYECKUX NPOOIIeM.
[IpupoaHble HCTOYHHMKH YTIEBOAOPOAOB (yroib, NPHPOIHBIA ra3, HedTh),

MPOAYKTHI UX MEPEPAOOTKH, UX POJTb B OBITY W IPOMBITINICHHOCTH

4.3

XuMHuYecKuit OKCIIEPUMEHT: U3YUCHHUC O6p33].IOB MaTcpruaioB (CTCKHO, CIIJIaBBbI

METAJJIOB, TOJIMMEPHBIE MAaTEPUATIBI)




IIPOBEPSIEMBIE HA OI'D I1O0 XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIBHOM
IPOI'PAMMBI OCHOBHOI'O OBLIEI'O OBPA3OBAHUSI

Kon
NPOBEPSIEMOro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaAHMSA K NMPeAMETHBLIM pe3yJibTaTaM
0a30BOI0 YPOBHS OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero o0pa3oBaHus Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

O TIO3HABACMOCTH SIBJICHWH TIPUPOJBI, TIOHUMAHWE OOBCKTUBHON
3HAYMMOCTH OCHOB XUMHMUYECKOH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJIbTYpPhl M IPaKTHYECKON
NedTeIbHOCTH YEeNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa,;

[NOHUMAaHHUC MCCTAa XUMHU CPCAU JAPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHbIX MCTOJaX INO3HAHHWA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKNX METOAAX HCCIICAOBAHHA BCIICCTB W HU3YUCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOJCIIH JJIS

00BACHEHHS CTPOCHUA aTOMOB H MOJICKYJI

1.3

o chepax npodeccuoHanbHOM ICATCILHOCTH, CBA3AHHBIX ¢ XUMUCH U
COBPEMEHHBIMU TEXHOJIOTHSAMH, OCHOBAHHBIMH Ha JOCTH)KEHHUSIX
XUMUYECKONH HAyKH, YTO TO3BOJIMT OOYYAIONMMCS PaccMaTpUBaTh
XUMHIO Kak chepy cBoelt Oyayieit mpodeccuoHanbHON e TeTbHOCTH
U C/IeNIaTh OCO3HAaHHBIM BBIOOP XMMMM Kak MPOQUILHOTO NpeaMeTa

[IpU NepeXoie Ha YPOBEHB CPEAHEro 0011ero oopa3oBaHus

Bnagenue cucTeMOM XMMHYECKMX 3HAHHUU U YMCEHUE MPUMCEHATH

CUCTCMY XHUMHNYCCKUX 3HaHHfI, KOTOpas BKIIKHOYACT:

2.1

BAOXHCHUIIINE XUMHUUYCCKUC TIOHATHSA. XUMHYCCKUH JJICMCHT, AaTOM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAs U
HCOAHOPOAHAA CMCCh, OTHOCHUTCJIBHBIC AaTOMHAsA W MOJCKYJIIpHas
MacChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHad Macca, MOJIHpHBIfI
00BEM, OKCHJI, KHUCIIOTa, OCHOBAHHWE, COJb (CPEAHSN), XUMUUYCCKas
peakiusl, peakUuuMu COENMHEHMs, PEAKUUM Pa3JIOKEHUs], PpeaKkLuu
3aMelIeHus, peakiMu OOMeHa, TEIUIOBOW A(QEKT peakiinu, SK30- U
SHJIOTEPMUUYECKUE DPEAKLIMM, PACTBOP, MAaccoBas [0/ XUMHYECKOI'O
AIIEMEHTA B COEAMHEHUM, MaccoBas 10JIsl U TIPOIEHTHAs. KOHLICHTPAIHs

BCLICCTBA B paCTBOPC, 4APO aromMa, 3JI€KTp0HHbII>i cliom aToMa, arOMHas




opOutanb, paguyc aroma, BAJICHTHOCTb, CTCICHb OKHCJICHUS,
XHUMHYeCKast CBA3b, ANEKTPOOTPUIIATEIBHOCTD, TIOJISIPHAS U HETIONspHAs
KOB&JICHTHAs  CBsI3b, HMOHHAs  CBsI3b, METALIMYECKAs  CB3b,
KpUCTa/NIM4ecKass peléTka (aToMHas, HOHHas, MeTaUTHyecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, aHWOH, IEKTPOIUT W HEBJIEKTPOIIUT,
AIIEKTPOIUTHYECKAs  JUCCOIMAlMSA, pPeakUWd HOHHOro  oOMeHa,
OKHC/IMTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUMU,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCJIEHHE U  BOCCTAHOBIEHHE, AJIEKTPOJIH3,
XMUMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMEBIC pEaKIuy,
CKOpPOCTh XHUMHYECKOW peaknuu, Karamuzarop, IIJIK, kopposus

METAJJIOB, CILIABLI

2.2

OCHOBOIIOJIATAIONIME 3aKOHBl XHMHWU: 33aKOH COXPAHEHHS MAacChl,
nepuoaudeckui 3akoH J[.M. MeHpaeneeBa, 3aKOH MOCTOAHCTBA

COCTaBa, 3aKOH ABOTaPO

23

TEOPUH XUMUU: ATOMHO-MOJICKYJISIDHAsE ~ TEOpUs, TEOPHS

SHGKTPOHHTHHGCKOﬁ AUCCOHM a1

Bnagenne ocHOBaMH XUMHYECKOH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE [IPaBUIILHO UCIIOIb30BaTh N3YUEHHBIC BEILIECTBA U MAaTEPHUAIIBI
(B TOM uHclie MUHepaJbHbie YAOOpEHHs, MeTalibl W CIUIaBHl,
MPOJYKTHl MEpepabOTKU MPUPOAHBIX HMCTOYHHUKOB YTJIEBOJOPO/OB
(yrns, mpupogHoro rasza, HeTu) B OBITY, CELCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE M TOHUMAHHUE 3HAYEHUS KUPOB, OCIKOB, YIJIECBOIOB
JUTsl OpTraHu3Ma 4esloBeKa; yMEHUE MPOTHO3UPOBATh BIHUSIHHUE BELECTB

H XUMHUYCCKUX TMPOICCCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOUIYIO

OPUPOAHYIO Cpey

3.2

YMEHHUE HUHTCTPUPOBATL XUMHUCCKHUE 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

33

HaJIM4Yue OMbITa padoThl C Pa3IMYHBIMM HCTOUYHUKAMU HHGOpMaIINN
[0 XMMMH (HayudHas M HAy4YHO-LOIIYJSIpHAas JIMTEpaTypa, CJIOBapH,

CMPaBOYHHMKHU, HHTEPHET-PECYPCHI)

34

yMEHHEe OOBEKTUBHO OIIEHHBAaTh HH(OPMAIMIO O BENIECTBAX, HX
[IPEBPALICHUAX W IPAKTUYECKOM  [PUMEHCHUUM W yMEHHUE

VCIIOJIb30BATh €€ JIIs pellieHHsl yueOHO-TT03HaBaTEIbHbIX 3a/1a4

BJ'I&,Z[CHI/IC OCHOBAMH ITOHATHIHOTO anmnapara M CHMBOJUYCCKOTO

A3bIKa XMMHHM JUISI COCTaBICHUs (HOPMYJT HEOPraHMYECKUX BELIECTB,




YpPaBHEHUH  XMMHMYECKUX  PCaKUMi; OCHOBAMH  XHMHYECKOU

HomeHkatypbl (IUPAC u TpuBHanbHOI)

VYMeHue oOBACHATH CBA3b MONIOKEHUs dneMeHTa B [lepuoamueckoit
CUCTEME C YHCJIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHUX 7JJIEMEHTOB (COCTaB M 3apsiji dAapa, oOlee 4ucio
3JCKTPOHOB), PACHPCACICHUEM 3JICKTPOHOB II0 3HEPIETHUYCCKUM

YPOBHSAM aTOMOB II€PBBIX TpéX Nepruoa0B, KaJlvg U KAJIbLHA

IIpencraBieHrne O  NEPUOJMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHUX IEMEHTOB (pajuyc aroma, 3JEKTPOOTPHULIATEIIbHOCTD),
IOPOCTBIX M CHOXHBIX BEIIECTB OT MOJOXKEHUS JSJIEMEHTOB B
Ilepuoguueckoit  cucreMe (B MalbIX IIEpHOJAaX M IJIAaBHBIX

MOATPYINAax) ¥ 3JEKTPOHHOTO CTPOEHHUs aTOMa

YMmenne knaccuGUIupoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTLI

72

HCOPrann4ecCKUC BCIICCTBA

7.3

XUMHUYCCKUC pCAaKIIUN

YMeHHe onpeeisaTh:

8.1

BAJICHTHOCTE W CTCHCHBL OKUCJICHUSA XUMHUUCCKHUX DJICMCHTOB, 3apsni

HOHa

8.2

BUJ XHUMHUECKOH CBSI3M U THUI KpI/ICTaHHH‘leCKOﬁ CTPYKTYpPBI B

COCIUHCHUAX

8.3

XapakTep cpefibl B BOJHBIX PACTBOPAxX BelIeCTB (KUCIOT, OCHOBAHUIA)

8.4

OKHUCIHUTCIIb U BOCCTAHOBHUTCIIb

VMeHue XapaKTEpHU30BaTh CI)I/I3I/I‘IGCKI/IC U XMMHYECKHE CBOMCTBA:

9.1

IIPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOXOpOA, Tpadur, amMas,
KpeMHull, azoT, ¢ocdop, cepa, XJ0p, HATpui, Kanud, MarHui,

KaJIbIIUH, ATFOMUHHM, JKEJIC30)

92

CJIIOXKHBIX BEILICCTB, B TOM YHCIIC WX BOJHBIX pPAcTBOPOB (BOJA,
aMMHUaK, XJIOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIIBI W THUIAPOKCHJIBI
meramuioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (II u
IIT), oxcuasr yraepoaa (II u IV), xpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuuncras, cepnas, azorucras, a3oTHas,

dbocdopHas, yroibHasl, KPEMHHUCBAsI KHCJIOTA U KX COJIH )

93

[MPOrHO3UPOBATH H XapaKTCpU30BaTh CBOMCTBA BCIICCTB B




3aBUCMMOCTH OT HMX COCTaBa M CTPOCHHUA, IMPUMCHCHHC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOI\/'ICTB, BO3MOJKHOCTB IIPOTCKAHHA XUMHUYCCKHX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMEHHE COCTaBIIATh MOJIEKYIISIPHBIE U1 HOHHBIC YPABHEHUsS PEaKLuil, B

10
TOM YHCJIE:
10.1 peaKIuii HOHHOT'O OOMeHa
10.2 OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIHI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOIICTBA M3YyUEHHBIX KJIACCOB
' (rpyIiIl) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPKIAIOIIUX TeHETHYECKYIO B3AUMOCBS3b MEXKIY HUMHU
11 YMeHue BBIYUCIATH (IPOBOAUTH PACcUEThI):
11 OTHOCHUTENLHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BEIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIECMCHTA B COCIMHEHUN
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIICCTBA U €TI0 MAcCy, 00bEM ra3oB
114 [0 YpaBHEHUSM XHUMHUECKHX peakUuii U HaXOAUTh KOJUYECTBO
' BCIIECTBA, 00BEM M MACCy PEarcHTOB WITH MIPOJIYKTOB PEaKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  MCTOJIaMH  HAy4YHOrOo  To3HaHUsA  (HaOII0/IcHHUE,
191 U3MEepeHHE, SKCTIEPUMEHT, MOIETTUPOBAHNE) IPU U3YUEHUH BEIIECTB U
' XUMUYECKUX SBJACHUM; YMCHHEC copMynupoBaTh mpodiaemMy u
PeIOKUTh MYTH e€ pelieHus
122 6e3omacHoil paboOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKOH
' MOCY/I04 U JTa0OpaTOpHBIM 000PYTO0BAHUEM
mpaBuiaMu 0€30MaCHOTO OOpAIICHUS C BEIIECTBAMH, UCTIONH3YECMBIMU
B TIOBCEHCBHOM JKM3HU, TPABHIIAMH MOBSACHUS B LEISIX cOSpPEeKEHUs
123 37I0pOBbSl U OKPYXKAIOIIECH NPUPOAHON Cpeabl; MOHUMAHHME BpEaa
' (OrmacHOCTH) BO3ACUCTBUS HA >KMBBIC OPraHU3MBbI OIPEACIEHHBIX
BCIIICCTB, CMOCOOOB YMCHBIIICHHS W TPCIOTBPAIICHUS WX BPEIHOTO
BO3JEHCTBUSA
A Hanuuue mpakTUUeCKUX HABBIKOB TUTAHMPOBAHUS U OCYIICCTBICHUS
CJICYIOIIMX XUMHYECKUX IKCIICPUMEHTOB:
131 M3YYCHHE U OMUCaHKHE (PU3MYECKUX CBOWCTB BEIICCTB; O3HAKOMIICHHE

C @HSHHGCKI/IMI/I u XUMHUYICCKUMU SIBJICHUSAMH, OIIBITHI,




WJUIFOCTPUPYIOIIME IPU3HAKYU IIPOTEKAHUSA XUMUYECKUX PEaKIuil

13.2

U3y4eHHE CIIOCO00B pa3ieleHus CMeceH

13.3

MOJIy4YEHHE KUCIOpOAA W M3YYEHHME €ro CBOWCTB; ITOIy4YCHUE
BOAOPOJA W M3YUYEHHE €r0 CBOMCTB; NOJyYEHHE YIVIEKHCIIOTO rasa U

HU3YHCHHUC CTO CBOﬁCTB; MOJIyYCHHUC aMMHAKa U H3YYCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJIICHUE PACTBOPOB € OHPEACIEHHON MacCOBOM JOJIeH

paCTBOpéHHOFO BCIICCTBA

13.5

IpUMEHEHHE HHIUKAaTOPOB (;maxmyca, METUIIOpaHKa U
¢deHondTamCHHA) I ONpPEOCNICHUS] XapakTepa Cpenbl B PacTBOpax

KHUCIIOT U IeJouei

13.6

WCCIIC/IOBAHUEC M ONHCAHWUC CBOMCTB HCOPraHMYCCKHUX  BECIICCTB
Pa3UYHBIX KJIACCOB; U3yUEHHE B3aUMOIEUCTBUS KHUCIOT C MeTaJlIaMH,
OKCHJIAaMH  MCTaJUIOB,  PAcTBOPUMBIMM W HEPACTBOPUMBIMU
OCHOBaHUSIMH, CONISIMH; TIONyYeHHE HEpPacTBOPUMBIX OCHOBaHUIA;
BBITECHEHHE OJIHOIO MeTajlyla JIpyTMM K3 pacTBOpa  COJIM;
uccienoBanre aMmQOTEepHBIX CBOMCTB THUAPOKCUAOB AalOMUHHUSA U

AHKA

13.7

PCHICHUC SKCHCPUMCHTAJILHLIX 3aJa4 110 TCMaM: «OCHOBHBIC KJIACCHI
HCOPraHu4eCKHUuX COCHHHGHHﬁ)); ((9JICKTpOHI/ITI/I‘{eCKa${
JUCCOITN AU, «Baxneimme HEMETAIIBE H UX COCIUHCHUSI,

«BaxkHeliiue MeTalibl U MX COSAMHEHUSI

13.8

XUMHUYECKHE  JKCIIePHMEHThI,  WIIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIU MOHHOTO OOMECHA; KAUCCTBCHHBIC PEaKIMU Ha
MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpPOMHI-,
woaua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-aHHUOHHI,
THIPOKCHA-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJlblUs, aFOMAHUS,

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

14

YmMmeunue:

14.1

OPECTABIATh PE3YyJbTAaThl AKCICPUMEHTa B (OpPME BBIBOAOB,
JI0Ka3aTeNbCTB, TpadUKOB M TAaOMUI] W BBISBISTH DMIUPUUCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3H MCKAY PCaJIbHO HaGHIOI[aeMBIMI/I XUMHYCCKHUMH
ABJICHUSAMU U MPONHCCCaMU, NPOUCXOIANIMMU B MaKpO- 1 MUKPOMHPC,

OOBSICHATH PUUHMHBI MHOT'00OPA3HsI BELIECTB




HEPEYEHD 2JIEMEHTOB COIEPKAHUA, ITPOBEPAEMBIX HA
OCHOBHOM T'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUA

HepBOHa‘IaHBHHC XUMHNYCCKHUC ITOHATHA

1.1

Uucteie BewmecTBa u cMecu. CiocoObl pa3zieicHust cMecei

1.2

ATOMBL U MOJICKYJIBI. Xumuueckue 2ieMedThl. CHMBOJIBI  XUMHYECKUX

JJICMCHTOB. HpOCTHe H CJIO’KHBIC BCIIICCTBA.

1.3

XnuMudeckas (bopMyna. BanenTHOCTE aTOMOB XHMHYECKHX 3JIeMeHTOB. CTelneHb

OKHCJICHHUA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTebHAsS AaTOMHAd Macca.
OTHOCUTEeNLHAA MOJICKYJIApHAad Macca. MaccoBas Joasg XUMHYECKOTO AJIEeMEHTa

B COCIUMHECHNN

L.5

KonuuectBo BemectBa. Monbs. Mossipnas macca. Modssipubiii 006EM  1a30B.

B3aumocBs3b KOJIMYE€CTBA, MAaCChbl 1 YHCJIa CTPYKTYPHBIX €AMHUI BEUICCTBA

1.6

duznyecKkue M XUMHUUYECKHE SABICHHUSI. XHUMHUUYECKas pf€akuusa Hu eé IIPpU3HAKH.

3aKoH COXpAaHCHHNA MACCHI BEHICCTB. XHUMHYecKue YPaBHCHHUS

HepI/IOIII/I‘leCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMAd XHMHUYCCKHUX OJJIICMCHTOB

A.U. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepnonnueckuit 3akoH. Ilepuoguyeckas cucTeMa XMMUYECKUX 31eMeHTOB 1.1,
Menneneesa. Ilepuoasl u rpynnsl. GuU3nyecKuil CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB IICPHUO1a U TPYHIIBI DJICMCHTA

2.2

Crpoenne aromoB. CocTaB aToMHbIX siep. M3otonsl. Daextponsl. CTpoeHue
ANMEKTPOHHBIX  000NOYEeK aroMoB TMepBbIX 20 XHUMHYECKHX 3JIEMEHTOB

ITepnonnueckoit cucremsl J1.11. Menneneena
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3aKOHOMEPHOCTH B MU3MEHEHUH CBOMCTB XMMHUYECKHX DJIEMEHTOB NMEPBBIX TPEX
[IEPUOAOB, Kallus, Kajbuus (paguyca aTOMOB, 3JIEKTPOOTPHLATEIBHOCTH,
METATIMYECKUX W HEMETAIUIMYECKUX CBOMCTB) M HMX COCIUHEHMH B
COOTBETCTBHUM C IIOJIOKEHMEM JIeMEHTOB B Ilepmoguueckoir cucremMe w

CTPOCHUCM HUX AaTOMOB

Crpoenue BeriecTa

3.1

Xumuyeckasi cBsizb. KoBanmenTHas (IONSipHAsT M HENOJISIPHAsi)  CBS3b.
DNEKTPOOTPHUIIATENLHOCTh ~ XUMHYECKHMX  DJIECMEHTOB.  MoHHas  CBs3b.

Merainnueckas CBSI3b




3.2

Tunel  KpUCTAIMYCCKUX PCIETOK (aTOMHAasi, WOHHAs, METaJUIHYECKas),
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKOM PEIETKH M BHAA

XUMHYECKOHN CBI3U

Baxneiimme npeAacTaBUTENM HEOPraHMYECKUMX BEIIECTB. Hemeramnel U ux

COCIUHCHHA. MeTaiuiel 1 UX COCAUHCHUA

4.1

Knaccupukaiuss U HOMEHKIATypa HEOPTaHHMYECKHX COCIUHEHHH: OKCHIOB
(coneoOpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIC) u
Heconeo0pa3ywie, OCHOBAaHMU (IIETOYH W HEPACTBOPUMBIE OCHOBAHUS);
KHCIIOT (KUCIOpOICOACpKaIIMe ¢ OCCKUCIOPOAHLIC, OAHOOCHOBHBIC W

MHOTOOCHOBHBIE); COJNEH (CpeaHUX U KHUCITBIX )

4.2

duznyeckue M XUMHYECKHE CBOHCTBA IIpOCTHIX  BCUICCTB-HEMCETAJJIOB!

BOJIOPO/Ia, XJIOpa, KACIOPO/1a, Cepbl, a30Ta, hocdopa, yriieposia, KpeMHHUS

4.3

duzngeckne W XUMHUYECKHE CBOMCTBA MMPOCTHIX BCHICCTB-MCTAJUIOB: JIMTUA,
HaTpusA, Kajiugd, Marovusd U KaJbOWA, aJllOMUHUS, KCIIC3a. SJIGKTPOXI/IMI/I‘-IGCKI/II\/,I

paa HaHpH)KeHI/Iﬁ MCTAJIO0B

4.4

duznyeckue U XHUMHYECKHE CBOHCTBA BOJOPOAHLBIX COEUHEHU HEMETAII0B:

XJIOPOBOI0PO/Ia, CEPOBOIOPO/Ia, aMMHUAKa

4.5

duznueckue M XMMHUYCCKHE CBOWCTBA OKCHIOB HemeTauoB: cepwl (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yrnepoaa(ll, IV), kpemuus(I1V). Ilonyuenue

OKCHJ0B HCMCTAJIJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MetamioB [A-IIIA rpymn, nuska, meau(ll) u

xenesza(ll, III). IlonyyeHne okcUI0B METAILIOB

4.7

XUMUYECKHE CBOUCTBA OCHOBaHUI U aMbOTEpHBIX THAPOKCHAOB (Ha MpuUMepe
TUAPOKCHJIOB ~ QJIIOMUHUS, OKene3a, nuHKa). [lomyuenue ocHOBaHUM U

amM(pOTepHBIX THIPOKCUIOB

4.8

OObuue XMMHYECKHE CBOWCTBA KHUCIOT: XJOPOBOJOPOIHOM, CEPOBOAOPONHOM,
CCPHUCTOM, CEepHOM, a30THOM, (HochopHON, KPEeMHHUEBOH, yronbHoi. Ocolbie
XUMHYECKHE CBOWMCTBA KOHIICHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Toyuyenune kucior

4.9

Obume xuMHYeCKHe CBOMCTBA cpeanux coneil. [lomyuenue comneit

4.10

[Tomyuenue, cobupaHnue, pacrno3HABAHWE BOAOPOAA, KHCIOPOJA, AMMHAKA,

YTIIEKHUCIIOTO Ta3a B TabopaTopHu

4.11

[TomyuyeHne amMMuaka, cCEpHOW M a30THOM KMCIIOT B MPOMBIIUICHHOCTH. Ob1nue

crocoObI MOYyYEHHS METAILIOB




4.12

I'eneTnueckas cBI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUUYECKUE PEAKIIUN

5.1

Knaccugukaims XuMIUUECKUX PeakIuil 10 pa3IMYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBYy YYACTBYIOIIUMX B peaklUHUU BENIeCTB, MO TemioBoMy 3(hdekTy, mno

W3MCHCHHIO CTCIICHEH OKHMCICHUI XUMHUICCKUX JIEMCHTOB

5.2

TenmoBoit 3¢ ekT XUMUUSCKONW PEaKIui, TCPMOXHMHUYCCKIE YPaBHEHHUS. DK30-

H SJHAOTCPMHUYCCKHUEC pCaKIIUU. TepMOXI/IMI/I‘IeCKI/Ie YPaBHECHUA

5.3

OKHCIUTENEHOBOCCTAHOBUTENBHBIE peakMH. OKHUCIUTENH M BOCCTAHOBHTEIH.
[Mpomieccel  OKUCIEHUST WM BOCCTAHOBICHHWSA.  OJEGKTPOHHBIA  OamaHc

OKHCJIMTETEHOBOCCTAHOBUTENBHOM p€aKuuu

5.4

Teopust 2IEKTPOTUTHYECCKOM Jinccoraliui. KaTnonsl, aHMOHBI. DJICKTPOIUTHL U

HEJJICKTPOJINTEI. CHUIIBHEBIE U c1a0ble DJCKTPOJHUTEI. CreneHn JUucconranmnmu

5.5

Peakuuu HOHHOTO oOMeHa. YcCIoBHA IIPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE U COKPAIIEHHBIC HOHHBIE YPaBHEHUS PEaKIMM

XuMHS U OKpyXKarolas cpeaa

6.1

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeENOBEKa. be3omnacHoe
UCMONB30BAaHUE BEUIECTB M XUMHUECKUX pPEaKUUi B JTa00OpaTOpud U OBITY.

HCpBafl MOMOIIE MPHU XUMHYCCKHUX OKOTaX U OTPABJIICHUAX

6.2

XAMHYECKOC  3arps3HCHUC  OKPYXKaromIeH  cpenbl  (KUCIOTHBIE  JOMKIH,
3arpsi3HEHUE MOYBBI, BO3AyXa WU BOJOEMOB), CHOCOOBI €ro MpeloTBpalleHUS
[Ipenenbuas nomyctumasi konimeHtpanus BeniectB (IIJIK). Poap xumum B
pEellIeHHH OJKOJIOTHYEeCKUuX TMpodieM. YCuleHue NapHUKOBOTO addekTa,

pa3pyicHUEe 030HOBOTO CIIOSI

6.3

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MCIWIIMHC, MPOMBIIUICHHOCTH W CEIIbCKOM X03sicTBe. [IpuMeHeHue
METAIJIOB M CIIJIAaBOB (CTalb, YYTYH, MIOPAIOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX coenrHeHui. [loHATHE 0 KOPPO3WH METANIOB, OCHOBHBIC

CHIOCOOBI 3AIIUTHI UX OT KOPPO3UH

6.4

[Ipupoanble MCTOUYHUKK YIIIEBOAOPOAOB (Yrosib, HPHUPOIHBINA Ta3, HEQTh),

MPOYKTHI UX MepepaboTku (OEH3MH), X POJIb B OBITY U IIPOMBIIIICHHOCTH

6.5

[lepBoHauanbHBIC MOHATHS 00 OPraHMYCCKUX BEHICCTBAX KaK O COCTUHCHUSIX
yriaepoa (MeraH, 3TaH, STHICH, alleTUICH, 3TAHOII, TJIMLCPUH, YKCYCHAs KHACIIOTA).
[TonsiTHEe 0 OMONOTHMYECKN BaKHBIX BEIICCTBAX: JKUPAX, OCIIKAX, YIJICBO/IAX — U UX

PO B JKU3HU YCITIOBCKA




Pacuérnr:

7.1 1o popMyIaM XUMHUYCCKUX COCTMHCHUN
7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XUMUYCCKHM YPABHCHHSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

METOJNYECKHUE MATEPHUAJIBI JIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MUHTEPHET
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