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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOILIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMHU IPETOIaBaHusl yd4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1Oa€T TpPEACTAaBICHHE O IIEeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYyJalOIUXCS CpPEACTBAMU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIepKaHKe, MPEIyCMaTPUBACT paclpelielieHUue ero mo kKjaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaKkKe TPeOOBAHUH K pe3yJbTaTaM 0O0yUeHHsI XUMHUH
Ha YypPOBHE IeJeid W3y4YeHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIepKaHusI.

3HaHWe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIBHOM €HMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 IBOIIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U AKOJOTHIECKOMN 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBbI TMYHOCTH, €€ 0011eH 1 GYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIAJ B ()OPMHUPOBAHKE MBIIIEHUS U TBOPUECKUX CIIOCOOHOCTEH 0o0ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4eOHOH  JESITENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAILHON 1EATEIbHOCTH;

3HaKOMHUT €O CHEUU(UKON HAydHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO
B3IJI51/1a HA €MHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUPOJE, K 4YeOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOrMYeckoe oOpa3oBaHHE
oOyyaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUH XMMHUHU 00€CHeyuBaroTCs creuu(uKoil coaepikaHus
y4eOHOTO NpeaMeTa, KOTOpBIM SIBISETCS MeJarornyeckd aJarnTUPOBAHHBIM OTPaKCHUEM
0a30B0il HayKH XMMHUU Ha ONpPEIETIEHHOM JTare e€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX IOHATHH OpPraHu4ecKOi XUMHH.

CtpykTypa cojaepkKaHHUsl MPOrpaMMbl M0 XUMHUHM C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MNPUHIUIY HOCJIEA0BATEIBHOIO Pa3BUTUs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KAaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOM CBSI3U;

— IPEJCTABICHUN 00 IEKTPOJIUTUUECKON JUCCOLMAIIMM BELLIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCA HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JPYrOMy,
BBITIONTHAS (D)YHKUUU OOBSICHEHUS W NPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXXHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUsI U3y4aeMbIX BEILECTB.

OcBoeHne MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HaHHUIO U METOJaM MO3HaHuA B Hayke. M3yduenne xumuu
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX Y4YEOHBIX TIPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMHUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XMMHUECKON HAYKU Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJoOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajiada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX (aKTOB, MOHATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX O0O0O0OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKd, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEaKIIHii, B
(GopMHUpPOBaHMM M pa3BUTHM [03HABATEIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IPaBUi 0€3011acHOTO
oOpaleHHs C BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
MpUOOpENH TaKue 1EeJH, KakK:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO PELIEHHUH, CHOCOOHOW ajanTHpoBaThbCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HM;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4eckoe NpuoOiieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATCIBHOCTH,  HAy4YHbIM  METOJaM  IIO3HAHMI,
(GOopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NeATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEpPCAbHOE 3HAYCHUE /TSl pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (hopmupoBanue oOmell PyHKIMOHAIBHONW U €CTeCTBEHHO-HAYy4YHOM I'paMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpA, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, MPUMEHATh MX IpU pelleHuH npodieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl F'yMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTUYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS U OKPY)KAIOIIEH NPUPOTHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHs OOIEYETOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBIECHHOCTH AajbHEUIIero 00ydeHHs..



OGH.[CC YuCJIO 4acoB, OTBeHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6LL[€I‘O
oOpa3oBaHus, coctaBiseT 136 yacoB: B 8 kinacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [lonsitue o
METOJIaX MO3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XUMUYECKUX JJIEMEHTOB.
[IpocThie U coXKHBIE BElIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJIEKYJIIpHAst
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUECKUX COSTMHEHUH.

dusznyeckue M XUMUYECKHUE SIBJICHHS. XWUMUYECKas peakiuss W e€ Npu3HaKh. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHUsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYI0#, MpaBmwiIaMu pabOThl B JIAOOPATOPUH U MPUEMAMH
oOpareHust ¢ J1abopaToOpHBIM OO0OpPYIOBAHWEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYIKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHuEe CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTtBopoM coiu menu (II), m3ydenme cmocoboB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHWE, BHINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadusi, MpOBEIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pE3yNbTAaTOB MPOBEACHUS OIbITAa, WUIIOCTPUPYIOIIETO0 3aKOH COXpPAaHEHHsS MacChl, CO3JaHUE
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nYecKue U XMMHUECKHUEe CBONCTBA (Peakiy TOPEHHS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaubUKaius
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHS, O5K30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOS.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopojJa B IMPUPOJE,
¢buznuecKkrue U XuMUYecKie CBOWCTBA, MPUMEHEHHUE, CIIOCO0B! MoaydeHus. Kucnotsr u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BeUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOPOB B MPHUPOJE U B KUZHU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXxpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeamneHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomie (0OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIe) U HecoeoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcHoBanms. Krnaccuduraruss ocCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3nyYecKMe M XUMHYECKHE CBOWCTBAa OCHOBaHuU. llomyuenue
OCHOBAHM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKre U XUMHUYSCKUE
cBoicTBa KUCHOT. P aktuBHocT MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. ®@uznueckue U XUMUYecKHe cBoicTBa coieil. [lomyuenue
COJIEH.

I'eneTnveckast CBsI3b MEXy KJIACCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMS KUCIOpOaa B BO3AyXe, MOJIydeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYE€HHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHWS W TPEKpaIeHuss ropeHus (Mmokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, TMOJIy4eHHE, cOOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BOJOpojAa (TopeHue), B3aumojeicTBue Bojopoda ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHWE BHJICOMATEPHAJIOB), HAOIIOCHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsSI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOrO BENIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTa/ylaMd (HAaTpUEM M KajiblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHO#l KHCIOTHI, KHUCIOT C MeETajuIaMH,
peakuuii HeWTpanu3alMM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTMHEHUI.

Iepuonuveckuii 3akoH u Ilepuoauyeckas cucrema xummu4yeckux djiemeHtos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIC U IIETOYHO3EMENbHBIE METaJUIbI, TaJOTeHbl, UHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [l U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [leprogundeckoid CUCTEMBI
xumudeckux snemeHToB JI. WM. MenneneeBa. Ilepuonbr m rpynnbel. Du3nyueckuil CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdanep. HM3otombl. nektpoHsl. CtpoeHHne
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [lepruoandeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTHUKAa XWMHUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI0 B
ITepuoaunueckoii cucreme . 1. Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPyIIaM U MEepUOAaM.



3nauenue Ilepuonnueckoro 3akoHa u [leproanueckoit CUCTEMbI XUMHUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBLHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIJIOT M IIEJOYEH, MPOBEICHHUE OIBITOB, HILTIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIINK (TOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meostcnpeomemmnoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSA3EH NPH M3y4YEHUM XUMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIOJIb30BaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TMOHATHUNM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HaydHbIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaluM3,  CHHTE3,  Kilaccupukanus,  MEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE.

dusnka: Marepus, arToMm, D3JEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (U3WYECKHE BEIUYMHBI, CAWHHUIBI W3MEPEHHs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢dortocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema xumudeckux odnementoB [l U.
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanyeckoii cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIMYECKOM PEHETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIINXCS K Pa3UYHBIM KJIacCaM HEOPraHMYeCKUX COCJAMHEHUHN, TeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil M0 pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTamu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuuax. llonsTue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. DakKTOphl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCAUTENBPHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA MIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoiuThl. Katnonsl,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jMYHbIMM BHUJIAMU XUMUYECKOM CBSA3U.
Crenens aucconpani. CUIbHBIE U CJ1a0bI€ AJIEKTPOJIUTHL.

Peakuuu moHHOro ooMeHa. YciaoBHs MPOTEKaHUsl peaKklUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJCTaBICHUM 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peaklUUyd Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW peaklUuu OT BO3JEHCTBUS pa3IMYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Iejoyedl MU cojiell (BO3MOKHO HCIIOJIb30BaHHE BHUEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUs peakluii MOHHOro obOMmeHa (oOpazoBaHue
ocaJika, BblJelIeHHe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHHe, peakiuu pas3iokKeHHs, COeAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IMOMOIIBIO KAaYE€CTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEPUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeJUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aUMOJCHCTBHE C MeTa/llaMH, HEMeTaJUIaMH,
menouamu).  XsopoBojopona. ComnsHas KHCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleficTBre xjopa 1 XJIOpOBOJOPO/Ia HAa OPTaHU3M 4YesIoBeKa. Baxknennue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBoJopoJ, CTpoeHue, (U3NYECKHe M XUMHUYECKue CBOMCTBA. OKCHABI Cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKlUy,
JeKalle B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioThl. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KAaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpUpoae. XHMHMUYECKOE 3arpsA3HEHUE OKpYXKalolleh Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWe B Hpupojae, (Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUecKue 1 XUMHUUECKUe
CBOICTBA, MosyueHue U npumeHenue. Coau aMMOHHUS, UX (pru3nUecKre U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (00LIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIEH aMMOHMS B KaueCTBE MHMHEPAJIbHBIX



ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COSAMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/W, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, ammoTponHbie MOoAUDUKAIUU
dochopa, duznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMUMHYECKHE CBOICTBa, mosyueHue. Mcnosnp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YJOOpPEHUH.

OO6mass xapakrepuctuka 3jeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. YTIJIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIIUH, PACIPOCTPAHEHUE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHUE U XMMUYECKHE CBOMCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIydeHHE W TPUMEHEHHEe. DKOJIOTUYECKHEe MPoOIeMbl, CBs3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TEe3a IN100aJbHOrO TMOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas Kuciora u eé
coiiM, X (pu3MUecKkue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U NpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTHU U CEJIbCKOM XO341CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COEIUHEHMSX yIiepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWJIEH, STaHOJ, IJMIEpPUH, YyKCcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIEBOAOPOJOB (Yrojb, HMPHUPOJHBIM Ta3, HEPThb), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBA, MOJIyY€HHE U TNPUMEHEHHUE.
Coemunenus kpemHuss B mpupone. OOmwme mnpexacraBienus o6 okcume kpemuums (IV) u
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[Ipobremsr
0€30MacHOTO UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oOpa3lOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KAueCTBEHHBIX pPEaKIUil Ha XJOPUI-UOHBI U HAONIOJIEHUE MPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpaxaromue (PU3MYECKue M XMMHUYECKHE CBOICTBA rajOreHOB M MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXKHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJEHHE IMpoliecca OOYyriMBaHMs — caxapa MOJA  JeWCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cyinb(arT-uoH U HaONIoJeHue MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOMCTBaMH a30Ta, (ocdopa U UX COCAUHEHUU
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHuH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEAbI0 (BO3MOXKHO
HCII0JIb30BAHNE BMJIEOMATEPUAIIOB), M3YyYEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anmasa,
rpapuTa, ¢yepeHa, O3HAKOMJIEHHME C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOras3a, MOJy4eHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAT-UOHBl M M3y4Y€HHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIHEeH
CHJIMKQTHOM HPOMBIIIJIEHHOCTH, PELIeHHE AKCIEPUMEHTANbHBIX 33/a4 1o Teme «Baxneimue
HEMETaJUIbl U UX COCTUHEHUSD).



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX DOJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreMe xumuuyeckux anemeHToB 1. . MenaeneeBa u CTpoeHUS
atomoB. CTpoeHue MeTauioB. MeramuiMueckass CBS3b M METAJUIMYECKas KpUCTAJUITMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKUE
cBoiicTBa MeTtauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [loHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3ur. CIIIaBsl (CTallb, YyTYH, TIOPATIOMUHIHN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. PuU3nuecKkue U XUMUUYECKHUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoaumyeckoit
cucreme xumuyeckux sneMmeHToB JI. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U Kalblusa. BakHeillme coennHeHus
Kanpus (OKCHJI, TUAPOKCU], coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosoxkeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJaeHue B mpupoje. Ousnyueckue m XMUMHUUECKHE CBOICTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoit cucteme xumuyeckux isnemeHtoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJIeHWe B Tpupojie. Pu3nueckne U XUMHUYECKHE CBONCTBA
xkene3a. Okcuabl, ruapokcuansl u conm xene3a (II) m xemeza (III), mx cocras, cBoiicTBa u
MTOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O0O0pa3laMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3YYEHHUE pe3yJbTaTOB KOPPO3UM METaIOB (BO3MOXKHO HCIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCIOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEcCCa TOPEHUS JKele3a B
KHCTIopoe  (BO3MOXHO  HCIOJB30BAaHUE  BUACOMATEPUAIOB), MPU3HAKOB  IMPOTEKaHUs
KauyeCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, allOMUHUA, LUHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaOmroeHNE W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TJIAMEHHM MOHAMHU HATpPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEPHUAJIOB), HCCIeI0BaHUuE aM(OTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelilne MeTajlyibl U UX COCTMHEHUSD.

X¥MHUA U OKpYKAaIIas cpena

BemectBa n matepuansl B MOBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMomib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, naiee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX TPoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUaJIbl).

Mescnpeomemmnuoie céazu

Peanuzaiust MexXnpeaAMETHBIX CBA3EH NMPU M3y4YEHUHM XMMUU B 9 Kilacce OCYyILECTBIAETCS
yepe3 HCIHOJb30BaHWE KaKk OOIMMX eCTECTBEHHO-HAyYHBIX TMOHSATUH, TaK U TOHSITHH,
SIBJISIFOLLIMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TruUmoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOAUYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA A3P(PEKT, TEXHOJIOT U, MAaTEPHAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIbI,
pPaAMOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, PpPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Buonorusi: ¢otocunTtes, npixanue, Owocdepa, 3KOCHCTEMa, MHHEPAJIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHBIE TOPOJbBI, IOJE3HBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsSI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U  JTyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSATBIMUA B OOIIECTBE MPaBUJIAMA U HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN 00yIarOIIIXCS.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACIHIUPECHUE OIBITA JISATSIHHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICJTNIO, TIOHWMAHHS 3HAYCHUS XWUMHYECKOW HAyKH B YKH3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAITUCH O TMEPEAOBBIX JOCTHKCHHUSIX U OTKPBITHSIX
MHPOBOW M OTEUECTBEHHOW XWMUH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 o0lIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUSI O CONUAIBHBIX HOPMAax W IPaBHIaAX MEKIUYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE, KOMMYHUKAaTHBHON KOMIIETCHTHOCTH B 0OIIECTBEHHO TIOJIC3HOM,
yueOHOMCCIEI0BATEIbCKOM, TBOPUYECKON M JAPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON EATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBITIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHUMAaHHUIO ¥ B3aMMOIIOMOILM B Mpoliecce 3TOM y4eOHON AesaTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJIEHUE U TOCTYNKH CBOUX TOBAapHINEH C MO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUSA:

MHPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE U  XUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABISAIOIINE OCHOBY IS
MOHUMAaHMUS  CYUIHOCTH HAyYHOW KapTHHBI MHpa, [MpEACTaBlIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX UEIOBEKa C MPUPOJHON Cpesoid, 0 poin
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANpPaBJICHHbIC HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXonuMble A7 OOBACHEHUs HAOMIOaeMbIX MPOILECCOB M SBIEHUM, MO3HABaTEIbHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATYpOU, JOCTYIHBIMU TEXHHUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHHI0 M TMO3HAHUIO, JT0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHUIO0, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENLHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4) dopMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HENPHUSITHE BPETHBIX
MpHUBBIUEK (YHOTPEONEHUSI aJKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOAUMOCTH COOIIOACHHUS



npaBwiI 0€30MacHOCTH MPH OOpAIEHUU C XUMHYECKUMHU BEIIECTBAMU B OBITY M pPEaNbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCHI U TPyAa pa3InIHOrO Poja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpPEAMETHBIX 3HAHUM TI0 XHMHUH, OCO3HAHHBIM BBHIOOP WHIUBUIYAJIbHOW TPAaEKTOPUHU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4E€TOM JUYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHAIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) PKO0JIOrN4eCKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11e7IecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M TICUXHYECKOMY 3]0 POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBMI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIHMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, TMOJydaeMble MPH W3YyYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, /ISl MOBBIIICHHUS] YPOBHS 3KOJIOTHYECKOM
KYyJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJOTHUECKHX MPOOJIeM W MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
[T03HABATENbHOM, KOMMYHUKATUBHOM U COLMAIIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbBTATBI

B cocrtaBe MmerampeaMeTHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOoTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTaBICHHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (II0O3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSTEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMMHUYECKHUX MOHATHH  (BBIIEIATH WX  XapaKTEpHbIE IPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIOJIB30BATh MOHATHUS AJs1 OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxamuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeX1y 0OBEKTaMU U3YYEHHUS, CTPOUTH JOTHUECKUE pacCyXIeHusl (MHAYKTUBHBIE, 1€ TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHATHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U METalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, NPEOOpa3oBBIBATh IIHPOKO
MpUMEHSIeMbIe B XUMHH MOJIeJIbHbIEC MPEICTaBICHUS — XHUMUYECKUHN 3HAK (CHMBOJ DJIEMEHTA),
xuMmuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU peHIeHnd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bCKue 1eHCTBUA:



YMEHHUE HMCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KayecTBE OCHOBBI Ui (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MPOIecca, CAaMOCTOSTENIFHO MPOrHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUe BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIUIO PA3INYHBIX BUIOB
1 (OpM MIpECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPaBOYHbIE TMOcoOus, pecypcsl MHTepHeTa), KpUTHYECKH
OIICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE IPUMEHSATH Pa3JIMUHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMUHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
WHGOpPMAIIMY W WITIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE HCHOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W HMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIHMSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WJIM) JIUCKYCCHU) TIO CYIIECTBY
obOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TMPEUIOKEHHS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABISATh MOJyYeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIepUMEHTa (J1abopaTOPHOTO OTBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIHMS COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepCcaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNn JeSTeIbHOCTH, TIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUHM Mpu
BBIMIOJIHEHUM 33JaHUN € y4€TOM TMOJIydeHMsS HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAaX U PEAKLUAX, OLIEHNBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpelaraéMble B YCIIOBUH 3aJaHHUM.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHus,
YCTaHOBJICHHOTO JaHHOHM (enepambHON pabouell mMporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHCs Hay4yHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBUH, cnenuduyeckue s
IpeaMeTHON o0macTi «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIPETALNY, IPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTENIbHAs aTOMHAsh M MOJIEKYJIsApHas macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJISIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBaHHUE, COJIb,
AIEKTPOOTPUIIATEIHFHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIuii: peakiuy COSUHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUN 3aMEIEeHUs, PEaKIIHI
00MeHa, IK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyC aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIsIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs1 BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH JTH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBpaICHU;

WCIIONb30BaTh XUMUYECKYIO CHUMBOJIMKY [UISI COCTaBJICHHS (OPMYyNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIpeNeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOH CBS3H
(KoBajIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MennaeneeBa: JeMOHCTPUPOBATH
[TIOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTemMe, 3aKOHOB COXpPaHEHUs MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapakTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cuCTEMbI
XMMHYECKUX DJIEMEHTOB: DPa3MyaTh MOHATHUS «IJaBHas moarpymnmna (A-rpymmna)y u
«mmoboynass mnoarpynna (b-rpymma)», manble U GoJbIIME TEPUOABI, COOTHOCUTH
o0o3HavYeHUsl, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, o0llee 4YHuciIO JIIEKTPOHOB U
pacnpeseneHre uxX mo dEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIE€MEHThI, HEOPraHUUYECKHE BEIIEeCTBA, XUMHUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PAa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU TPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1Mo (hopMylie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOMN PEaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUs CBOMCTB BEIIECTB M XMMHYECKHX PEaKLIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEasIbHbII U MBICIIEHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BaHUS XWMHUYECKOH TOCYyqod ®  J1abOpaTOpHBIM
00OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJIHEHUIO JTA00OPATOPHBIX XUMHUYCCKUX OTBITOB TIO TIOJYYCHHIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHUCIOPOZA), MPUTOTOBIICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IENOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmMyc, GpeHodTanenH, METUIOPAHK U IPYTHE).

K koHy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUH: XUMUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKAs] JUCCOLMAIUs, peakUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHHE, AIOTPONMs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJIleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pemeTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIMH, MPEIesIbHO JOIycTUMas
koHueHntpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU OIMCAHUY BEILECTB U UX NPEBPALCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJl€HUS (OpMya BELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHA;

ONpeNeNiTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COEJIMHEHUSAX PAa3JINYHOIO COCTaBa, IHPHUHAAJICKHOCTb BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1o ¢opmyiaMm, BUJ XMMHUYECKOH CBSI3M (KOBaJIEHTHAs, MOHHas,
MeTaJUIM4YecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsij HOHAa 10 XUMHYECKOH
¢bopmyre, Xxapakrep Cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTANINYECKOH peléTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMblca Ileproanueckoro 3akona Jl. 1. MenaeneeBa u 1€eMOHCTPUPOBATh
€ro IOHMMAaHME: ONUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «J1aBHas noarpynma (A-
rpynna)» M «mnoboyHass mnoxarpynna (b-rpymma)», Mmanble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003Hau€HUs,, KOTOpble HUMEITCI B TMEPUOJUUYECKOW Tabmuue, ¢
YHMCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEENICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJeNIax MaJbIX MEPUOJOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, M0 U3MEHEHHUIO CTETIEHEH OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE M COKpAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPXKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBSI3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI MO YPABHEHHUIO XUMUYIECKON pEaKIIiH;

cOONMIOIaTh TpaBHJIA TIIOJIb30BAHHS XHUMHYECKOHW TIOCYIOH ©  JabopaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IMpaBHia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TIO BBITIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacro3HaBaTh OTMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoanuiie HpaxTueckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE TIOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopon. [Tonsitue o g 1 bu6mmoreka [IOK
KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 11 | | bubmuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognyeckas cucrema xumnueckux 31eMeHToB /I, . MengeseeBa. CTpoeHne aToMOB.

Xumn4ieckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XAMHUYECKHX dyieMenToB 1. U. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
32| Oemmemir ; b orera LIOK
https://m.edsoo.ru/7t41837¢
BOCCTaHOBHUTEJIHHBIC PEAKITHH
bubmmoreka [{OK
Hroro o paszexy 15 https://m.edsoo.ru/7t41837¢
Pe3epBHOE Bpemst 3 Bubnuorexa LOK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KJIACC

KosnnuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznes 1. BemecTBo  XuMHuyeckme peakuun
[ToBTOpEHue u yriydienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PeaKlIui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 | bubmuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
o | oo s 6
' PYIHIBL 24P https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
23| oneveron VAcrpym, Ao, docgopuie 7 | Bimoea LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
24 | sneverron IVArpymms, Vesepon : 1 , | DubmoremlOK
' . PYITHBL: pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25




Pazgen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHC CBOMCTBA METaILIon https://m.edsoo.ru/7f41a636
39 B . 16 bu6mmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m,edsoo,ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCTBa U MaTePUaJIbl B )KU3HU YEJIOBEKa hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7t41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

IIo Teme: «HepBOHaLIaJ'II)HI)Ie XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XHUMHYCCKUX MOHATHI: aToM,
MOJIEKYJa, XHUMHUYECKHH D3JIEMEHT, IIPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOpPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJICKYJSIpHas Macca, KOJHYECTBO
BEIIECTBA, MOJb, MOJIIPHAS Macca, MaccoBas IOJS XHMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISIPHBIA OOBEM, XMMHUYECKas peaKIus,
KnaccuuKamus — peaknuid:  peakluu  COCAWHEHHS,  PeakKIuu
pa3OKEHUs, pEaKkIMH 3aMEIIeHUs, peakuuu OOMeHa, JK30- H
SHJOTEPMHUYCCKHE PEAKIUH, TETUIOBOM 3 (EKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BellecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOpe

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYECKHX MOHATUN U

IIPUMCEHATH OTU IMMOHATHSA ITPU OIMMHMCAHUHN BCIICCTB U UX HpeBpaHleHI/IfI

1.3

HCIIOJIb30BaTh XHUMHNYECCKYI0O CHMBOJIMKY IJId COCTaBJICHUA (bOpMy.]'I

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3daKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily U COCTaBy

YYaCTBYIOIIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYJIFIDHYHO U MOJISIDHYIO MACChI

BCIICCTB

1.8

BBIUUCIISIT MACCOBYIO JOJIIO XHUMHYECKOTIO 3JICMCHTA II0 (I)OpMy.He




COCIUHCHMS,

1.9

BBIYUCIISATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUSA — HaOII0JICHHE,
U3MEpEHUe,  MOJEIIMPOBAHME,  AKCHEPUMEHT  (peajbHbli U

MBICJIEHHBIN )

[To Teme: «BaxHelume npeacTaBUTENIM HEOPIaHUYECKUX BEILIECTBY

2.1

PacKpbeiBaTb CMBICI OCHOBHBIX XHMMHUYCCKHUX MOHSTHH: OKCH I,

KHUcCj0Ta, OCHOBAHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTbL BCHICCTB K OHpeﬂeﬂéHHOMy KJ1aCcCy

coelMHeHul no popmyaam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTB HCOPTaHNUYCCKHEC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEpXKJasi ONHCAaHUE MPUMEpaMU

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IMPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

ClIeZIoBaTh TpaBHJAM  TIOJBb30BAHUS XHUMHYECKOH TOCYyIOH U
7ab0paTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKEe IpaBUjaM OOpaIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH 110 BBIOJHEHHIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYCHHUIO M COOMpPAHUIO
ra3o00pa3HbIX BemlecTB (BOJOpOJa M KHCIOPOZa), MPUTOTOBJICHUIO
pacTBOpPOB C ONpPENeNEHHOH MaccOBOW JI0Jeld  pacTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATH U MTPOBOIUTh XUMHUYECKHE SKCIIEPUMEHTHI T10
pacrio3HaBaHHUIO PACTBOPOB MICJIOUEH W KHUCIOT C TOMOIIbIO

UHAMKATOPOB (JaKkmyc, ¢peHondTarernH, METUIOPAHK U IPYTHE)

2.7

IIPOBOIUTH paC‘IéTH 0 YpaBHCHUIO XUMHUYECKOH pe€aKkuuun

Ilo Tteme: «llepuomuueckuit 3axkoH u Ilepmoauyeckas cucrema
xumuyeckux osnemeHToB JI. W. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakum»

3.1

pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHM: AApO aTroma,
BHGKTpOHHLIﬁ [P (0) aToMa, aTOMHasd 0p6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IOJISIpHAA W HEMOJEIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPpULIATCIBHOCTh, HOHHAasA CBsA3b, HWOH, KaTUOH, A4aHHOH,




CTCIICHb OKHCJIICHHUA

3.2

KJIaCCI/I(bI/IL[I/IpOBaTb XUMHNYCCKHUE 3JICMCHTBI

33

ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢Gopmy Ilepuonnueckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u  «mnobouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIINE Nnepruoabl

34

packpsiBaTh cmbich Ilepmommueckoro 3akona J[.M. Menneneesa:
ACMOHCTPUPOBATH TIOHUMAHUC nepnozu/lqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HUX TIIOJOXKCHHA B HepHOI[quCKOﬁ

CHUCTEMCE

3.5

COOTHOCUTh  O0OO3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMuU4Yeckux  anemeHtoB ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (coCTaB M 3apsija  snapa, oOliee dYHCIo

AJIEKTPOHOB U paclpeeNeHue X MO NEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUA OJIEMCHTOB B 6I/IHapHI)IX

COCAUMHCHUAX

3.7

OTIPENeNIATh BUJ XUMHMUYECKON CBs3W (KOBaJEHTHAas W HOHHAs) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KJIACC

Kox
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM MPOrPaMMbl OCHOBHOTI'0 001Iero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacCKpbIBaTb CMbBICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, JJICKTPOJUTHUYCCKAA AUCCOoIUalud,
pCaKkiiuku HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIINTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAaHOBHUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aAJUJIOTPOIINA,
aM(I)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHas,
MeTaJ’IJ’II/I‘{eCKaH), KpUCTalNINYCCKasd pCIJ_IéTKa, CIlIaBbl, CKOPOCTb

XUMHUYECKOMN pCaKkuuunu




1.2

WILUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA H

NPUMCHATH 3TU IIOHATUA MPHU OITMCAaHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh ypPaBHEHUS DJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
LICJIOYEH W COJIEM, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUN

MOHHOI'O 0O0OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/If/'I

MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOI0 OajaHca ITUX peaKLUi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKINu

IIo Temam: «Hemeramnel u ux COCAUHCHUA» U «MeTtanael U WX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (ONMUCHIBATh) 00LIME U CHEIMPUUECKNE XUMUYECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHMCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHUS PEAKIM, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

T€HETHYECKO CBSA3N MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXXHOCTH MPOTECKAHUA XHUMHNYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

24

cleoBaTh MpaBWJIaM TOJb30BAHUS XUMUYECKOW TOCyIoil H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKe IpaBWIaM OOpalleHus C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUUYECKUX OMBITOB IO TMOJIYYCHHIO M COOMPAHHIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO Tra3a)

2.5

IPOBOJAMTh PEaKIUH, IOJATBEPXKIAIONIME KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATH OTMBITHBIM IYTEM  XIJIOPUJ-,
Opomua, woauna, kapOonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNIYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

pacCKpbIBaTb  CMBICJI  OCHOBHBIX XHMHUYCCKHUX TTOHSATHM: HI[K

BCIICCTBA; KOPPO3Us METAIIIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaIluU MBICIUTEIbHON NE€ITeNbHOCTH —

aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606I_HCHI/IG, CHUCTEMATHU3allHUIO,




BBISIBJICHHE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — Ui M3y4CHUS
CBOWCTB BEILECTB M XUMHUYECKUX PEAKIUH; €CTeCTBEHHOHAYUYHbIC
METO/bI TIO3HAHUSI — HAONIOIEHUE, W3MEpPEHUE, MOJICIUpPOBaHUE,

9KCIEPUMEHT (PEAJbHBIA U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHHM B KU3HM Ye€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena mn BemectBa. PU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. XuMudeckne diieMeHTBI. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. [IpocTeie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas — Macca.
OTtHocuTenbHas MOJIEKYIIsIpHAs Macca. MaccoBas JOJI XMMUYECKOTO 2JIEMEHTA

B COCIMHCHUH

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClIa CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacué€rsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBICHHS. XUMHUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XumMuueckue ypapHeHus. Kinaccudukanus

XMUMHUYECKUX peaklnil (CoOeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYI0M, C TIPaBUIIAMU
paboTel B JabopaTopur W npuéMamMM OoOpalieHus C  J1abopaTOPHBIM
00OpyJIOBaHHEM, H3YYCHHE U OIMCaHUE (U3MYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (uU3nYeckux (IUIaBJIICHUE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCALUs BOJAbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKaTMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pa3joxkeHHe caxapa,
B3aMMOJICIICTBE CEpHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kejle3a C PACTBOPOM

conu meau(1l), u3yuenue cnocoOoB pazieneHus: cMeceil (C MOMOIIbI0 MarHUTa,




(¢bunbTpOBaHUE, BHIAPUBAHME, NUCTUWLIAIUS, XpoMmaTtorpadus), mpoBeAcHUE
OYMCTKHU TOBAPEHHOM COJIM, HAOIIOJICHUE U ONMCAaHUE PE3yIbTATOB MPOBEACHUS
OIIBITA, MIUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MAacChl, CO3LAHUE MOJENIEH

MOJIEKYII (IIapOCTEPKHEBBIX )

Baxwueline npeacTaBUTeNIn HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CocraB Bo3ayxa. Kuciopon — aneMeHT M mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoje, Gu3NYecKne W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoOb
MOJy4eHHUs KHCIOpoAa B J1a0OpaTopuul M TMPOMBIINIICHHOCTH. KpyroBopot

KHcopoaa B npupoae. O30H — alioTponHast MoAU(UKaLMSL KUCIOpoaa

2.2

TemnoBoil 3P PexT XuMMHUUEeCKOl peakluu, TEPMOXUMHUYECKNE YPaBHEHHUS, 3K30-
U SHAOTEpMHUUYECKUE peakuu. TOoIMBO: yroib U MeTaH. 3arpsisHEHUE BO3AyXa,

ycuJieHUe MapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bomopon — snmemeHT M mpocroe BemectBo. HaxosknaeHue Bomopona B IPHPOZE,
¢usnueckre W XUMHUUYECKHE CBOMCTBA, IPHUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte! u conu
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Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM ypaBHEHHSIM

2.5

duznyueckue CcBOWCTBA BOAbl. Boga kak pactBopuTenab. PacTBOpBL
Haceimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg J0Jis BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B NpHUpOJIe W B JKU3HU 4ejoBeka. Kpyrosopot
BOJbI B TpHUpOJAE. 3arps3HeHHWe NPUPOAHBIX BoJ. OXxpaHa W OYMCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmveckux coenuHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecolieoOpazyromue. Homenknarypa okxcuaoB. DPuznyueckue U XUMHUYECKUE

CBOMCTBA OKCHJIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Krnaccuduxanuss ocHOBaHUUM: WIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. Pu3nueckue U XUMHUYECKUE CBOWCTBA

ocHoBaHui. [loyuenue ocHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE CBOMCTBa KHCIOT. Psan aktmBHOocTh MetauioB H.H. beketona.

HonyquI/Ie KHUCJIOT

2.9

Conu. Homenknarypa coneil. @u3znueckne U XMMHUYECKHE CBOWCTBA COJIEH.




[Tony4yenue coien

2.10

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KAadeCTBEHHOE OIPEAEICHUE  COIEpKAHUS
KHCJIOpOJia B BO3AYXE, IOJIydE€HHE, COOMpaHuE, paclo3HABaHUE U H3ydeHHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJECUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxapa), 03HaKOMJIEHHE C
oOpa3LaMu OKCHJIOB U ONMCAaHME MX CBOICTB, IOJIy4YeHHE, COOMpaHueE,
pacrno3HaBaHUe M HM3Y4Y€HHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopona ¢ okcuom meau(Il) (Bo3MOKHO MCTIONBL30BaHUE BUACOMATEPUATIOB),
HaOmoJieHne 00pa3lioB BELIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
OCOOEHHOCTEHl pPAaCTBOPEHMs BELIECTB C pPa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEIL[ECTBA, B3aMMOJEHCTBHE BOJAbI C MeETaulaMu (HaTpUeM M KaJbI[HEeM)
(BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE pPAacTBOPOB
KHCIIOT M IIeJ0o4Yeil C TOMOIIbI0 HHAMKATOpPOB, HCCIEelI0BaHHE 00Opa3loB
HEOPraHMYECKUX BEIIECTB PAa3IUYHbIX KJIAcCOB, HAOIIOACHHE W3MEHEHUS
OKpack HHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJouell, Hu3ydyeHue
B3auMoeiicTBus okcuma meau(ll) ¢ pacTBopoM cepHON KHCIOTHI, KHUCIOT C
METaJJIaMH, PEaKIMid HEUTpaIu3alyu, MOJTy4eHUE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHelnine kiacchl HEOPraHUYECKUX

COEIUHEHUIN

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKH KIACCU(PUKALMU XUMHUUYECKUX dieMeHTOB. [lonstue o
TPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIENIOYHO3EMEIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amMdoTepHbIe

OKCHUABbI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XuMHU4eCcKuX aineMeHToB [[. 1.
Menpaeneena. KopoTkonepuoanas u JUTMHHOIIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsr m rpynmbl. PU3UYECKUH CMBICT MOPSAKOBOTO HOMEpa, HOMEpPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CoCTaB aTOMHBIX AAep. M3oTomsl. 3HeKTpOHLI. CTpOGHI/Ie




AJIEKTPOHHBIX 000J04YeK aroMoB TmepBbIX 20 XHMHYECKUX 3JIEMEHTOB
IIepuoguueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro MnoJjoxeHuto B [lepuonnueckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3unauenue [lepumonnyeckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
BJIEMEHTOB ISl pa3BUTHS HaykKd M npaktuku. [[.M. MenpaeneeB — y4€Hbld U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkuum. HpOHGCCI)I

OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THUIAPOKCHAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Yel, POBEICHNUE ONBITOB, WJUTHOCTPUPYIOIIUX MPHUMEPHI OKHCINUTEIBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluu pas3iokKeH!sl, COETUHEHHS)

9 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO 1 XUMHUYCCKasA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W HX
COCIMHCHUH B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K pa3jindHbIM  KJIaCCaM  HCOPraHUYCCKUX CO@,HI/IHCHI/Iﬁ,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil M0 pa3IUuHbIM MPU3HAKaM (110 YUCITY U

COCTaBy Y4YaCTBYHOIIUMX B pPCaKIMU BCHICCTB, IO TCIJIOBOMY 3(p(peKTy, oo




U3MEHEHUIO CTEIIEHECH OKHUCICHUS XUMHUYECKUX QJICMCHTOB, IIO O6paTI/IMOCTI/I,
[0 Yy4acTHUIO Karainu3aropa). OK30- U OJHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCaKkuuun

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX U I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XUMUYECKOM PaBHOBECHUHU.
@akTOphl, BIMAIOIME HA CKOPOCTh XHMHYECKOM pPEaKUMH M IOJIOKEHUE

XHUMHUYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAaKIMH € HCIOJIB30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karvonsl, annonsl. MexaHu3M UCCOLMALUMU BEIIECTB C Pa3IUYHBIMU BUIAMHU
xumuueckoi cBszu. CreneHs nuccouranvu. CUbHbBIE U Cl1a0ble AJIEKTPOJIUTHL.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJHBIE M COKpalIEHHbIE HMOHHBIE YypaBHEHHs peakiui. CBoOWCTBa KHCIOT,
OCHOBAaHMH ¥ COJEH B CBETE TIPEACTABICHUH 00 SJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHbIe peakiinu Ha MOHBL. [loHsATHE O TUApPOIM3E coeit

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMUECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB W HeMmeTalsioB (rpadura u
anMasa), CJIOHBIX BEHIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHME 3aBUCHMOCTH
CKOPOCTH XHMMYECKOM peakuud OT BO3ACUCTBUS pa3IMUHBIX (HAKTOPOB;
UCCIIEJIOBAaHHE  AJIEKTPONPOBOJHOCTH  pPAcTBOPOB  BEUIECTB,  Ipoliecca
JTUCCOLMAlMM  KHUCIOT, IIeno4Ye u  cojeil  (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOIINX MPU3HAKU
POTEKaHUs peakluii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/Ka, BbIAEICHHE Ta3a,
0o0pa3oBaHUE BO/JIbI); OMBITOB, WUJUTIOCTPUPYIOMINX MPUMEPHl OKHCIUTEIHLHO-
BOCCTAaHOBUTENBHBIX peakiuil (rOpeHue, peakiuu pa3loKeHUs, COCIUHECHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PEAKIIHIA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

061_[[215{ XapaKTCPpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie 151 (I)I/I3I/I‘leCKI/Ie CBOMCTBA MMPOCTBIX
BEIIECTB — TAajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe xJjiopa

(B3aHMOHCﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpO,Z[.




ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelume XJIOpuabl U UX

HaxO0JICHUE B MPUPOJIE

2.2

OO6miass xapaxkrtepuctuka 371eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIe CTeNeHN oKucieHus. CTpoeHne u (pu3nyecKre CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJa M Cepbl. AJUIOTPONHBbIE MoOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
(1)I/ISI/I‘~IGCKI/IC M XAMHYECKHE CBOMCTBA. OKCI/II[BI CCpbl KaK MNOpCACTAaBUTCIIN
KHCJIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ W XUMHYECKHE CBOMCTBa
(oOmmMe Kak mpeAcTaBUTENS Kiacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIydYeHHUs CepHOM
KHCIIOTHI. HpI/IMeHeHI/Ie. Comu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uon. HaxoxmeHnue cepbl U e€ COCAMHEHHWH B TpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIICH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6miass xapaktepucTuka 31eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, pacipoCcTpaHEHHUE B IPUPOJIE,
(bu3mvecKkne U XuMHUIecKre cBoiicTBa. KpyroBopot azora B mpupojae. AMMHAK,
ero (usmueckre M XMMUYECKUE CBOMCTBA, MOJydeHHe M mpumeHenue. Comau
aMMOHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(¢u3znueckue M XUMHUYECKHE CBOICTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yNOOpeHHil. XUMUYEeCcKoe 3arps3HEeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPA3HEHUE BO3AyXa, MOYBI

1 BOJOEMOB)
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docdop, amnorponHsie Mogudukanuu (ochopa, GuzNUEeCKHe U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xkucnora, QU3NYECKHE U
XUMUYECKHE CBOWCTBa, mosyudeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEpaJIbHBIX Y100peHU

2.5

OOmast xapakrepuctuka s31eMeHToB I[VA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHBIE CTENEHUW OKHUCIEHUA. YIJIEpOJ, aJUIOTPOIIHBIE
MoJIUGUKAIMK, paclpoCcTpaHEeHHEe B MpHpoJe, (U3NYECKUEe M XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriepona B npupoae. OKcuasl yrieposa,

nux (pmnqecxne n XUMHUYCCKUC CBOﬁCTBa, JIENICTBHE Ha >KUBBIE OpraHu3MblI,




MOJTy4eHUE U TIPUMEHEHHE. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE ¢ OKCHUIOM
yraepona(IV); runoresa rno0anbHOrO NOTEIUICHUS KIMMATa; IMMapHUKOBBIN
apdekr. YrompHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE M XUMHUYCCKHE
CBOWCTBa, TOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, OSTWIEH, AalleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Mx cocraB m xumuueckoe crtpoeHue. llonstre o Ouomornyecku
BOXKHBIX BEIIECTBAX: XHUpaX, O€JKax, YIrJIeBoJaXx — M HMX POJIU B IKU3HHU
yeloBeka. MarepuanbHOe €IWHCTBO OPraHUYECKHMX U HEOPraHHMYeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMeHnenne. CoenvHeHHs] KpeMHHUs B mpupoje. OOmme mpeacTaBieHus: o0
okcuze kpemHusA(IV) u kpemHueBoit kuciore. CUIMKAThI, UX UCHOJIB30BaHUE B
ObITY, METUIIMHE, TPOMBIIIUIEHHOCTU. BaxkHelme cTpouTtenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xene300eroH. IIpoGnembr Oe3omacHOTO

HCIIOJIb30BaHUsA CTPOUTCIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI>'I KHU3HU

2.8

XUMHYECKUN JKCIMEPUMEHT: W3y4deHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPHUI-
WOHBI W HaONIOACHUE IPU3HAKOB WX IMPOTEKAHHUS, OIBIThI, OTPAXKAIOIIUE
(bM3MYeCKre U XUMHYECKUE CBOMCTBA TAJIOTEHOB U UX COCIUHEHUM (BO3MOXKHO
WCII0JIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOpUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO HCIIOJIB30BAaHHWE BHUJCOMATEPHUANIOB); HAOMIOJEHHWE TIpolecca
oOyrinuBaHUs caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTHI;
U3y4YeHHUE XUMUYECKUX CBONCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEIACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH H HaOmoaeHue mpu3Haka e&
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COoeMHEHUN (BO3MOXKHO HCIIOJb30BaHWE BHUAEOMATEpUaAoOB), OOpa3IaMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHune, cooupaHue, pacrno3HaBaHue U
M3yYeHUE CBOWCTB aMMHAaKa; IMPOBEJCHUE KAue€CTBEHHBIX pPEAKUMWi Ha HOH
aMmMoHHMsT U (docaT-uOH ¥ HU3YYCHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3ZMOXHO

HUCIIOJIb30BAHHUEC BI/IIICOMaTCpI/IaJ'IOB); HN3YUCHUC Mozeaen KpUCTATNINYCCKUX




pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJy4eHHE, COOMpaHMe, paclo3HaBaHHE M M3Y4YEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAa4eCTBEHHBIX peaknuii Ha KapOoHAT- |
CUJIMKAT-UOHbl WM H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3a71a4 110 TeMe «BakHennre HeMeTauibl 1 UX COEIUHEHUI

Mertannsl 1 ux COCINHCHUA

3.1

OO011ast XapakTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nosjoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpuUcTajsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psf

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBA MeTayuioB. O0Iue crnocoObl MOTydeHus
MetaiioB. [loHsTHE 0 KOPPO3UU METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B lleproanyeckoil cucTeMe XUMHYECKUX
anementoB J[.M. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusnveckue 1 XUMHYECKHE CBOMCTBA (Ha TpuMepe HATpus U Kaius). OKCUIBI 1
TUAPOKCHIBI HaTpus M Kaiaus. [IpuMeHEeHHe IIEJOYHBIX METAUIOB M HX

COEeIUHEHNN
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[llemouyHo3eMenbpHBIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHHE B
[Tepuoanueckoit cucteme xuMuueckux anemenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXXJeHHE B mpupojae. PU3HUECKHEe U XUMHYECKHE CBOHCTBA
MarHus M Kajapliusd. Baxueidmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHI,

conn). 2KEcTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHMMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa, HAXOXICHHUC B IIPUPOIC. duznueckue u
XHMHYECKHE CBOMCTBA aIFOMHUHUS. AM(I)OTepHLIC CBOICTBa OKCHJA U rUApOoKCHUaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xumuieckux snemeHToB ..
MenneneeBa; CTpOEHHE aTroMa; HaxoxaeHue B npupone. Ddusznueckue u
XMUMHYECKHUEe CBOMCTBa xene3a. OKculpl, TUApokcuiasl u coiu skenesa(ll) u

xene3a(Ill), ux cocras, CBOICTBA U IOTyYCHHE




3.7

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3ljaMy METaJuIOB U CILIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3Yyd€HHE DPE3YJIbTaTOB KOPPO3UU METAIJIOB
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAJIOB), ocoOeHHoCTeH
B3aMMOJCHCTBUS OKCHJA KajdblUsi U HAaTpus C BOJAOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCICA0BAHUE CBONCTB JKECTKOM BOJBI;
nporecca TIOpeHHs Kelle3a B KHCIOpoAe (BO3MOXKHO — MCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMSI KAUECTBEHHBIX pEaKUUi HAa HOHBI
(MarHus, Kanblus, adroMuHus, uuHka, xeneza(ll) u xenesa(Ill), memu(Il);
HaOJII0/IeHNE U OMMCAHUE MPOLIECCOB OKPALIUBAHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHHE  BMJIEOMAaTEpHAIOB);
uccienoBaHue am(poOTEepHBIX CBOWCTB TUAPOKCUIA ATOMUHUS U TUIPOKCHJA
LIMHKA; pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauisl 1

UX COCIUHCHU

XHUMHS ¥ OKpYXarolias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370pOoBhe. be3omnacHoe MCrnoib30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp NpH XUMHYECKHX OXKOTaX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHMKH YTJIEBOAOPOJOB (yroyib, HPUPOJHBIA Ta3, HedTh),

IPOIYKTHI UX IepepabOTKH, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHHEe 00pa30B MaTepHaNIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




IMPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HpPaKTHUYECKON
JeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAaHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHATBFHON AEITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHKEHHSIX
XMMHYECKON HayKd, 4YTO IO3BOJIMT OOYy4arolIMMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayiei npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro o0IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS: XUMUYCCKHAM DIIEMEHT, aToOM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pEaKUUU pas3JIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu OOMeHa, TerioBo 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUYECKHE DPEAKIMH, PACTBOP, MAaccOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALIUs

BCIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ 0 aToMa, aTOMHas




opOuTanb, paadyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHAasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHas), WOH, KAaTHOH, aHWOH, JIEKTPOJIUT U HEIJIEKTPOJIUT,
IEKTPOJUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOro OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peakKiuu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

MCETaJJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

coCTaBa, 3aKOH ABOTajJpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoImManmn

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTBl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHUKOB YIIIEBOJIOPOJIOB
(yrns, mpupomHoro raza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsSl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUCCKHUC 3HAHHUA CO 3HAHUAMU OPYTUX

y‘le6HLIX npeaMETOB

3.3

HaJIN4MC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHUMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPpEBpaAlICHUAX n MMPaKTUICCKOM MMPUMCHCHUU 151 YMCECHUC

HCIIOJIB30BaTh €€ I peuicHus y‘Ie6HO—H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJHUYCCKOI'O

A3bIKa XUMHUHU OJI COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHMYECKMX  pEaKUUH; OCHOBAMU  XUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBHaiibHOI)

YMeHne oOBACHATH CBS3b MOJOXEHHs 31eMeHTa B Ilepuonmueckoit

CUCTCMEC C YHCIOBBIMU XApPaAKTCPHUCTHUKaAMHU CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsna sijapa, oOlee Yucio
AJIEKTPOHOB), PACHpPENEICHUEM JJICKTPOHOB M0 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIIU
IIpencraBnenue 0  NEPUOAMYECKOM  3aBUCHMOCTHM  CBOWCTB
XUMUYECKUX DJIEMEHTOB (paJiyCc aToMa, 3JEKTPOOTPHUIATEIHHOCTD),
6 MPOCTBIX W CIIOXKHBIX BEMIECTB OT TIOJIOXKEHHUS DJIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TMEPHOJAX H  TJIABHBIX
MOJTrPYINax) ¥ JIEKTPOHHOTO CTPOCHHS aTOMa
7 YMeHue knaccupuimpoBarTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUUYECKUE PEaKIUU
8 YMeHue onpeaensTh:
g1 BAJICHTHOCTh M CTENEHb OKHUCIICHHS XMMHUYECKHX AJIEMEHTOB, 3apsj
' HOHAa
g2 BUJI XUMHUYECKOW CBA3M M TUI KPUCTAUIMYECKOM CTPYKTYpPhI B
' COCIMHEHMSIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIIh
9 YMeHne XapakTepu30BaTh GU3NUECKUE U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,
9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kaaud, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI M THUIPOKCHIBI
5. MetamoB [-ITA rpynm, amromunus, meau (II), umuka, xeneza (II u
' M), oxkcuanr yraepona (II u 1IV), kpemuus (IV), azora u dpocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THasd,
(docdopHas, yroapHas, KpeMHHUEBast KHCIOTA U UX COJIN)
9.3 MPOTHO3UPOBAaTh W  XapaKTEpPU30BaThb CBOWCTBA  BEIIECTB B




3aBUCHMMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHMS PEAKLUN, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
104 MOATBEPKIAIOIINX FT€HETUUECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHue BIUUCIITh (IPOBOANUTD PACUETHI):
- OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEM Ta30B
" [0 YPAaBHEHUSM XHMHYECKUX PEAKUUMNA M HAXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOACTUPOBAHNE) PU U3YUYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe cGhOopMynupoBaTh MpolieMy u
MPEIIOKUTH ITyTH €€ PEIICHUS
122 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCYAOH U 1a00paTOPHBIM 000PYIOBaHHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMHU, UCIIOIb3YeMbIMU
B TMOBCEHEBHOW JKM3HU, MPAaBUIIAMH MOBEACHUS B LESIX cOEpeKeHuUs
123 310pOBb M OKpYXKarolleld NPUPOJHON Cpellbl; MOHUMAHUE Bpena
' (omacHOCTHM) BO3JEHCTBHSI Ha JKHMBbIE OpPraHM3MbI OIpPENeNEHHBIX
BEIIECTB, CHOCOOOB YMEHBIIEHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume nmpakThyeckuX HaBBIKOB IJIAHUPOBAHMS M OCYIIECTBJICHUS
CIIEIYIOINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNUMHU SABJIICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIHNE TPU3HAKU NTPOTEKAHNS XUMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ielIiCHUs CMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Y4EHUE €ro CBOICTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOro rasa u

N3YUYCHHEC €TO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONIPEACIEHHOM MacCOBOM JOJeH

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) as OMpeNENICHUST XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YUYEHHUE B3aUMOJCUCTBHS KHCIOT C METaJJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTajyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIIOB AIOMHUHHUS W

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHMIT»; «INEKTPOIUTHYECKAS
mucconuannsay;, «BaxkHelimmne HeMeTalibl M UX  COEOUHEHU,

«Baxxnennue MeTalIbl M UX COCONHCHU A

13.8

XUMUYECKUE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaKkluii MOHHOIO OOMEHa; KaYeCTBCHHBIC PEaKIUu Ha
INPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaxX HOHBI: XJIOPHA-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THUAPOKCU-HOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIHs, aJllOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), muHKA

14

YmMmenne:

14.1

MMPEACTABJIATE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCiIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbLHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U IPOLECCaAMU, MMPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,

O0OBSCHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHpb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAs aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIApHasd mMacca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COCIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnspHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBsa3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

dusznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[lepuonnueckuii 3akoH u llepumoandeckas cuUCTEMa XUMHYECKHUX HJIEMEHTOB

J.N. Menneneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MenneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€EPHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DiekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kaliuda, KaJlblIHA (paL[I/cha aTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKHUX CBOﬁCTB) U MUX COCIUHEHUM B
COOTBCTCTBHH C IIOJIOXKCHUECM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HO JsIpHasgs U HGHOHHpHaH) CBA3b.

QHCKTPOOTPI/ILIaTCJ'ILHO CThb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3MU

Baxueiimne mnpeacTaBUTENM HEOPraHWYECKUX BemIecTB. Hemertamwibl U ux

COCAMHCHUS. MeTamisl U uX COCINMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneoOpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIE) u
HecoJieoOpa3yroliye; OCHOBaHMM (LIENOYM W HEpPacTBOPUMBIE OCHOBAHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue M OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHUCIIBIX)

4.2

®u3nyeckue M XHUMUYECKHME CBOMCTBAa MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOIa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHHUS

4.3

dusnueckie M XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovd W KajlblLWA, aJIIOMUHHA, KCEIIC3a. :‘)J'IeKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAPSKEHUN METaIOB

4.4

®uU3NYECKUE U XMMHUYECKHE CBOWCTBA BOJOPOIHBIX COCIUHEHUN HEMETAIIOB:

XJIOPOBOOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

®dusznyeckue M XMMHYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), kpemausa(I1V). Ionydenue

OKCHJ0B HEMCTAIJIIOB

4.6

Xumudeckrue cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymmn, mmuka, memu(Il) u

xenesa(ll, II). [Tony4yeHre OKCUI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHWM M aM(pOTEpHBIX T'HMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB aJIOMUHUS, JKeneza, UuHKa). [llomydeHwme ocHOBaHUU U

aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOH, cepHOMU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ure xuMuyeckue cBoiicTBa cpeanux coeil. [lonydyenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMHakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IC




CHOCOOBI TIOYYCHHSI METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KlIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/If/'I

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUeCKUX peakuuil Mo pa3IMyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTCIICHEH OKHMCICHUS XUMHUYCCKUX IIEMECHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peakIuy, TEPMOXUMHYECKHE ypaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TCpMOXI/IMI/ILIGCKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiui. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM peakuuu

54

Teopust 3EKTPONUTHUECKON AUcconMani. KaTHOHbI, aHMOHBI. DJIEKTPOJIUTHI U

HEINEKTPOJUTHI. CUITBHBIE U clTa0bIe AIEKTPOIUTHI. CTENneHb AUCCOIMAITIHT

5.5

Peakniun monHoro oOmeHa. YCJIOBHUSI MPOTEKAHUS PEaKIMA MOHHOTO OOMEHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINI

XUMUS 1 OKpYXarolias cpea

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX pPEaKIUid B JIa0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKUX 0KOIraX U OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE  OKpyXarouleil  cpeibl  (KUCIOTHBIE — JOXK/H,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpeIOTBpPALICHUS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELICHUH HKOJIOTMYECKUX MpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0sA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHune
METAJJIOB M CIUJIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
IPOMBIIIICHHOCTH UX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJIOB, OCHOBHBIC

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHbIE HCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, HePTh),

MPOIYKTHI KX TepepaboTKu (OEH3HH), UX POJIb B OBITY M MPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9THUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHaA KI/ICJ'IOTa).

[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIUICBOAAX — U UX




POJIA B ’)KU3HHU YCJIOBCKA

7 Pacuérnr:
7.1 o popMynaM XUMHUIECKUX COCTUHEHUIN
7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSM
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