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IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMHKM Ha YpPOBHE OCHOBHOTO OOIEro 0OOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl YYEOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanun.

[Iporpamma mo xuMum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHUTaHUS W PA3BUTHUS OOYYaIOIIMUXCA CPEACTBAMHU Yy4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNbHOE MIPEAMETHOE COJIEp/KaHHUE,
IPEAYCMATPUBAET PACHpENEICHUE €ro I0 KiaccaM M CTPYKTYPUPOBAaHHME IO
pazzienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTHKU COZIEpIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHS] XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTMKM Yy4eOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJieH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XHUMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrud M 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs riao0aabHbIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIECTHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUS.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOMN ESITEIbHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
o0pa3oBaHUE 00yYArOLTUXCSI.

JlanHble HampaBleHUS B OOYYCHHHM XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMeJarorudecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKU XMMHUHU Ha ONpe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAABbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI TOHITHUA O XUMHUYECKON
peakimu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEeACTaBICHUM 00 DICKTPOJMTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHS K JPYyrOMY, BBITIONHSAS (QYHKIMH OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C MNPHUBICUCHUEM
3HAHUI W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaroHUid MUpY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 KiIaccy.

[Ipy wu3ydyeHMH XUMHH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEHUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M Yy4EeOHO-HCCIIENOBATEIHCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBMJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yuyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3Ha4YCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHHE WHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOoOOpa30BaHMIO, COTPYJHUYECTBY, CaMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpHOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHne yCIOBUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YJaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— (dopmupoBanue oOmEeH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHITH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEero MHpa, WCIOJIb3ys 3HAHWUS M OIBIT, MOJYYEHHBIC MPHU HU3YYECHUU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU IEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABICHHOCTU JATbHEUIIEro
00yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctasisier 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XUMHUM B KU3HU YeJlOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUYECKHE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeToAax Mo3HaHWsS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Cnoco0sI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U Cl0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOrO 3JIEMEHTa B
COCIMHEHHUH.

KonuuectBo BemectBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUL BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

Du3NYeCcKue U XUMUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHsSI MacChl BEIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarus
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMeIlIeHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW MMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu u
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3nueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) SIBIEHUN, HAOII0ICHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THMAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYEHHE CIOCOOOB pa3/elieHus CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApPEHHON
colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJEeJIeH MOJIEKYII
(ILIapoCTEePHKHEBBIX).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT M IpocToe
BelecTBO. Haxoknenue kucimopoia B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIINUIEHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHYECKOW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojsie, ¢GU3MYECKME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kak pacTtBoputelsib. PacTBOpHI.
HacelllieHHBIE W HEHACBHIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus Heopranmdeckux coenauHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHBbIe, amMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusmveckue M XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUUM: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnortsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa cosneil. @U3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOII0/IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMKCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYEHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEIOBaHHE O00pa3llOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0IEHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3ALHH, ITOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METajlla IPYyTMM W3 pPacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a4ad Mo Teme «BaxHeuimme Kiaccbl HEOPraHUYECKHUX
COCIMHEHUN).

Ilepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKas CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsiTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIEJTOYHO3EMENIbHbIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepuonnueckuit 3akoH. Ileproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkomepuonHas W JJIUHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuoabl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero noJjoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenaeneeB — yd€Hslii H
IrPaKIAHUH.

Xumunyeckass cBsi3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNs] M BOCCTAHOBIICHHS. OKHMCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKeHHsI, COSTUHEHU).

Mesxcnpeomemnnie cea3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NP M3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BAHHE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHSTUH, TaK U MOHITHUH, SIBISIOIIUXCS CUCTEMHBIMHU JJI OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01iue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KiIacCU(PHUKaLus, MEPUOJUYHOCTh, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1bl1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbI, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ilepuoanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBbIX TPEX TMEPUOAOB, KalHdsd, KaJIbLMs M HX
COCIMHEHHI B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTALNTMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K pPa3IU4YHBIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, TEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanys XuMHUEeCKUX peakIfil MO pa3IMyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHHUS XMMHUYECKHX 3JIEMEHTOB, M0 00OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
ypaBHEHMUSI.

[Tonsitue o ckopoctn xuMuueckor peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonstue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTh XHMHMYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBnenue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopus ANEKTPONUTHUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C PA3IMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBusi MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUNA 00 DIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJVIOB W HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCICIOBAHHUE DJIEKTPOIPOBOIHOCTH
pacTBOpOB BEUIECTB, MpoOllecca AUCCOIMALMU KHUCIOT, WIEJOYeld H  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpHaNIOB), IMPOBEACHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHs), PACITIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKkIUMii Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTaJnibl U MX COeIMHEHU S

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpE  XJopa
(B3aMMOJICICTBHE C MeETaJUlaMH, HEMeTajulaMu, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeloBeKa. BakHeilmme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue u (U3UYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (HU3HUECKUE U
XuMHuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMcCTBa (00m[uMe Kak
IPENCTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIny,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIIOTHI, KAUECTBEHHAs pEeaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAIICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnyueckne U XuMHUeckre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U TpuMeHeHue. Coum aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJy4YeHHe, (U3UYECKUE W XUMUYCCKUE
cBOMcTBa (00mMEe Kak TMPEACTABUTENsl Kiacca KUCIOT W CHerudUuyYecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
ynoopenuii. XuMu4ecKkoe 3arpsi3HeHre OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajutoTpornHeie Momudukanuu Gocdopa, puzmyeckne M XUMHUYECKHE CBOMWCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTepHbIe  CTEMEHW  OKUCJICHHS.  YTJIEpOA,  auIOTPOIHBIC
MOIU(UKAIIMKA, PACHIPOCTpaHEHUE B TpHUpoAe, (u3nYeckue U XUMUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
bu3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
MOJydYeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MpPOOJIEMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora U €€ coym, nX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noiiyueHue W npuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIC TOHATHS 00 OPTaHUYECKHUX BENMIECTBAX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TAaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOIaX — U UX
poid B OKM3HU YeNOBeKa. MaTepualbHOE €IMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCIMHECHUM.

KpemHwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IMIOJIy4YeHUE U
npumenenne. CoenuHeHuss KpeMHusi B mpupone. OOmue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemHueBoil kucnore. CUIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeilline CTpOUTENbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, 0eTOH, *keje300eToH. [IpobiemMbl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4ueHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TPOTEKAHMsS], OMBITHI, OTpaKalIKUe (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
raJjoreHOB M HUX COCIWHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJOPUJOB (TaJOT€HHUIOB), O3HAKOMJICHHE C
oOpaznaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIH30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOMICTB
paz0aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
WOH U HaONI0JIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W uX coeAMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUATIOB), 00Opa3iaMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, MogyyeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMHUaKa, IMpPOBEJICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUsl, B3AMMOJIECTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YEeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUSY.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogumueckon cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
MeTaJUTMYECKass ~ KpUCTa/UIMUecKas  pemeTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. OU3NYecKue U XMMUYECKHE CBOMCTBA MeTayioB. OOmue
crocoObl TonydeHus: meTauioB. [IOHSATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) 1 X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkeHue B [lepronnueckoil cucTeMe XUMHUYECKUX
snemeHTOB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIbl U



TUAPOKCUABI HATpuss W Kauus. [IpuMeHeHWe WIeNOYHbIX METaIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeNIbHBIE METaJIbl MarHMi M KaJdblMK: TOJOXXCHHUE B
[lepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. BakHelmue coeauHeHHS KalblUs (OKCHUJ, THAPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroma, HaxoKJIeHHE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMsI. AM(POTEpHBIE CBOMCTBA OKCUIA W THIAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3NUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCH bl U cou xkenes3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTYy4YECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIBbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MIpPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajabLHs, AJTIOMUHUS, [IUMHKA, JKEJe3a
(I1) u xenesza (III), mequ (II), HaGnroAeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHW MOHAMW HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJUJIbl U KX COCJTUHEHHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbl B NMOBCEAHEBHOM J>XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karoueh cpeinl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poas xumuun B penieHun SKOJIOTrHIeCKUX
npooieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnuwle céazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHSA: HAY4YHBIH (PakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOII0ICHHE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, apHUKOBBIN
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

dusmka: Martepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, NPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JIUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (U3MUECKHE BEIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: dbortocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOBI,
MIOJIC3HbIE UCKOIAEeMbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWIaMU M HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TMpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAHUSI 3HAUYCHUS XUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQoOpmaiuenn o
NEPEJOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEILHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIlECC€ OTOM Yy4EeOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMIOCTYIKHM CBOUX TOBAPUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU WU COCTABISIOLINE
OCHOBY JJI TMOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJaeMBIX IPOIIECCOB M SIBIICHHM,
MO03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPaboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYIHBIMA TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  MCCIENOBATEIbCKON
NeSITENLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) gpopMupoOBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEHBIX MPUBBIYCK (YIOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30macHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPyAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW IO XWMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPACKTOPUU MPOJIOKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(HEeCCUOHATBHOM CpeIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOT0 MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TOBBILLICHUS
YPOBHSI  AKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIICHUs MOCPEIACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHus,
PUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHOM



HAay4YHOW KapTHHE MHpa, U YHUBEpCaAIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecreynuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruyeckue AeiicTBHA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHHUH
3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHUS JIs1 OOBSICHEHUS OTJICIbHBIX (PAaKTOB U SIBIICHHH, BRIOWpPATh OCHOBAHUS U
KpUTEpUH JUIS KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHE TPUMEHATh B IIpOIleCCe IO3HAHWS TOHATUA (TIpeAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJ JJEMEHTa), XUMHYeckas ¢opMyia W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISIBIATH M XapPaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3YyUaEeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/bCKHeE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEACHUIO
YYCHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U ()OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHTh Pa3In4Hble METOJbl U 3alpOoChl MPU MOMUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 33Ja4 ONpPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBbITA B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO (JOpMY MpeCcTaBICHUs HHPOPMAIIH U
WUTIOCTPUPOBATh PpEIIaeMble 33Ja4d  HECIOKHBIMU CXEMaMH, JuarpaMmmaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBaTh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKON N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXKaroled MNpUpOaHON
Cpenpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCH (B XOJ€ Juanora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxnaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJTHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1ab0paToOpHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHMSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
NO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISTh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyY€HUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaAKIMSIX,
OIICHUBATh COOTBETCTBUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh M aHAJIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIJaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepaibHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI



nerdcTBul, crnenudUUecKue IS IpeAMEeTHOHM o0jacth  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTUW: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHB
OKUCJICHHS, XMUMHUYECKas peakius, KiaccupuKaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, peaKIuu
0o0MEeHa, PK30- ¥ SHJIOTCPMHUCCKHUE PEAKIINH, TEIII0BOM A((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHas CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAcCTBOP, MAaccoBas JOJs BEIIECTBa
(mpolieHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU OMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (opMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUM MO
dbopmyiiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJoxeHus B Ilepuogmueckoin cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CUCTEMBbl XHMMHMYECKHUX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJbIIIE TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IIEKTPOHOB
U pacrpeiesieHHe UX MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISIT OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JOJIF0 XUMHYECKOTO JJeMeHTa Mo Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

IPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIIbHON NEATeIbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEJACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATh  MpaBWJaM  TMOJIb30BAHUS  XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K koHIy 00ydenus B 9 kjacce npeIMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIIOKHOE BEUIECTBO, BAJIECHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas peaKUusi, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, DJIEKTPOJIMTHYECKAST IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaau3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUTMYECKAsi), KpUCTAJUIMYECKAass peHIETKka, KOPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaklUuH, TMpeaeabHO JOMyCTHMas
koHueHtpanusa [1/IK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;
WCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHM 1o (opmysiaM, BUJ XUMUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAS, METAaJUIMYEeCKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opmMmyJie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy Ilepuoanueckoil cUCTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuarh MOHATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPHIE WMEIOTCA B TMEPUOIWYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHie HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejaenax MaliblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, IO M3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W Crenuuueckue XUMHYECKUE
CBOMCTBA TIPOCTBHIX U CJOXHBIX BEIECTB, TMOATBEPXKIasl OIKMCaHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJIEKTPOJIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYXHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEeaKIuu;

co0JIr01aTh IpaBuia OJIL30BaHUS XUMHUYECKOHN 10191 (0)71 U
Ja00paToOpHbIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
razoo0pa3HbIX BellIeCTB (AMMHAKa U YIJIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIMH, TOATBEPKIAIOININEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIIIECTB;

MIPUMEHSTh OCHOBHBIC OIEPAIlMX MBICTUTEIIBHON JEATSILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHNE, CHUCTEMAaTHU3aIIo, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIi W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HAOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB DIeKTPOHHbIE
Ne HaumeHnoBanue pa3uesioB Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTbl
pecypchl
Paszgea 1. IlepBoHayaibHbIe XMMUYECKUE MOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' PAKTHYECKO https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnueckue 15 1 bu6mmoreka [JOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHeline npeacTaBuTe I HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopo. 6 bubnnorexa [JOK
' [TousTHe 06 OKCUaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonstue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 bu6mmorexa [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 110K
HOJIMOTEKA
2.4 HEOPraHuYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcOeIMHEHU I
Hroro no paszneny 30



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

Pasznen 3. Ilepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jaemenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[lepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

39 OKHUCITUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nomoreka L

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuyecTBO 4acos

JIEeKTPOHHbBIE
Ne HaumenoBanue pa3uesion Kontponsuse | TIpakTHueckue (ungposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKkIuu
[ToBTOpeHwue u yriayoneHue
1.1 3HaHUW OCHOBHBIX Pa3feiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconuanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
' A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasuibl 4 MX coeIMHEHMSI
OO0mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO6mas xapakTepucTUKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mas xapakTepucTuka
bu6mmoreka [IOK
2.3 XUMHYECKHUX JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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



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

U UX COCANHCHUA

OO1m1as XapakTepUCTHKA
XMMHUYECKHX 3JIEMEHTOB

bubmuorexa [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHECHUSI
Wroro no pasaeny 25
Paznen 3. Metasibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA METATIOoB https://m.edsoo.ru/7f41a636
39 Baxnelime MeTaibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1

ITo Teme: «IlepBoHaYanbHBIE XUMHYECKUE TIOHITHUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XHMHUYECKHUH OJIIEMEHT, MPOCTOE BEIIEeCTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAas W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBas J0JII XHMHUYECKOTrO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM O0BEM, XHUMHUECKas peakiius,
KIacCUpUKAUsS  PEaKIUil:  peakuud  COCOUHCHHS,  PEaKIUU
pa3noKeHUs, peaklUuu 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
IHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBasi 10Jig BelecTBa (MPOLIEHTHAs KOHIICHTpAIlHs) B pacTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

NPUMCHATH 3TU MOHATHSA MPU OITMCAaHUH BCIICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJIECHUS (HOopMyT

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChblI BC€IICCTB,
MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOIO Y4YCHHA, 3daKOHa

ABorazapo

1.5

OIPCaACIIATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHHUAX

1.6

KJacCUUIUPOBATh XHUMHUYECKHE peakiuuu (M0 YHCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIIH BEUIECTB, M0 TEIIIOBOMY dPQEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJISIDHYHO MacCChI

BCIIECTB




1.8

BBIUHCIISITh MAacCOBYIO JOJI0 XMMHYECKOIO 3JEMEHTa Mo (popmyse

COEIMHEHMUS,

1.9

BBIYUCIIAATE MACCOBYHO NOJIFO BEIIECTBA B PaCTBOPE

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbl TIO3HAHUS — HAOIIOJICHUE,
W3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBIN )

ITo Teme: «BaxkHeitmme npeaCcTaBUTENINM HEOPTaHUUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCjI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPEACIIATE NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeIleJ'IéHHOMy KJ1accy

COeMHEHMH 1o popMysiaM

23

KJIaCCU(PUITUPOBATH HEOPTAHUYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBbIX KJIACCOB, MOATBEP)KIas OIMCAaHUE IPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIINI

2.5

IIPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'o0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMUUYCCKHX

HpeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cJIeJ0BaThb npaBujiamM II0JIb30BAaHUA XUMHUYECKOUI HOCyI[Oﬁ )41
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE TMpaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00PaTOPHBIX XMUMHUYECKHUX OIBITOB MO MOJYYEHHUI0 M COOMpPaHUIO
ra3o00pa3HbIX BEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IINIAHUPOBATL U MPOBOANUTL XUMHUYCCKUC SKCIICPUMCHTHI 110
pacmo3HaBaHUIO pPAcTBOPOB IIeoueid W KUCIOT C TOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U APYTHE)

2.7

IIpOBOAUTD paC‘léTBI 110 YpaBHCHHIO XUMHUYECKOH pcakuuu

Ilo Tteme: «llepuoguueckuit 3akoH u llepumomgmueckas cucrema
xumudeckux snementoB JI. M. MengeneeBa. CtpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHUCIUTEIEHO-BOCCTAHOBUTEIILHBIC peaKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aTOMa,
JNEKTPOHHBIA CJOH aroma, aTroMHas OpOMWTalb, pPagUyC aroMma,

XUMHUYCCKas CBiA3b, IMOJLIpHAsA W HCIOJIPHAA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI
OMKCHIBATh M XapakTepu3oBaTh TabnuyHyro ¢opmy llepumonnyeckoii
CHUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3NyaTh TMOHATHS «TrJaBHas
33
noarpynmna (Arpymma)» u  «mobouyHas mnoxarpymma (brpymma)y,
«MaJbie» U «OOJIBIINE)» MEPUOIBI
packpeiBaTh cMbich llepuoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh TOHMMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHUYECKHUX DJJIEMEHTOB OT WX TNoJIokKeHus B Ilepuoanueckoit
cucreme
COOTHOCUTh  O0O3HAuYeHUs, KOTOpble HMMEITCS B  TaliuIe
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JL.H.
3.5 MeHnaeneeBa» € YHUCIOBBIMU XAPAKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsja sjpa, oOlee dYHCIo
AJIEKTPOHOB U PACIPEICIICHNE UX TI0 AJICKTPOHHBIM CJIOSIM)
16 OTIpENIEIATh  CTETEeHb  OKUCIEHUS  JJIEMEHTOB B OMHApHBIX
' COEIMHEHUSIX
37 ONpeAeNsATh BHUA XHMHYECKON CBs3UM (KOBaJeHTHAas W HOHHas) B
‘ HEOPraHUYECKUX COCAMHEHUSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHUS] OCHOBHOM
NpoBePSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yjabTarta

1

Ilo Teme: «BeH_IeCTBO H XUMHNYCCKaA pCaKI A

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TIOHSITHH: pacTBOp,
QJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JUCCOLUAIINSA,
peakiu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PABHOBECHE,
oOpaTumbie u HEoOpaTUMbIe peaxuuuy,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTEITb,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, AaJUIOTPOIHA,
aM(poTepHOCTh,  XUMHUYECKass CBS3b  (KOBaJCHTHAs, HOHHAas,

MCTaJIJII/I‘ICCKaSI), KpucTaJlliIn4eCKasa peméTKa, CIINIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHATHUUA H

MNPUMCHATDH 3TU MMOHATHS IIPU OITMCAaHUHU BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIEJI0YEH M COJICH, IOJHBIE W COKPAIIEHHBIC YPAaBHEHMS pEaKIUil

HOHHOTrO OOMeHa

1.4

pacKpbIBaTb CYIIHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

OoCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca 3TUX peaKLIHﬁ

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKLuu

Ilo temam: «HemeTamnel U HX CcoeaMHEHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTepU30BaTh (OMUCKHIBATh) 00IIKE U CTIEIIU(UIECKUE XUMUUECKIE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpUMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTABJIAATh YPABHCHUA peaKL{I/Iﬁ, IMMOATBCPKAAOIUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH INPOTEKAHHUA XHUMHYCCKUX HpeBpaH.[eHPIfI B Pa3JIMYHBIX

YCIOBHUAX
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cJIeJ0BaThb IpaBujiaMm II0JIb30BAaHU XUMHUYECKOUI HOC}’I[OfI )41
abopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE TMpaBHJIaM OOpAIICHHS C
BCIICCTBAMHU B COOTBCTCTBUM C HUHCTPYKHOUAMHU I10 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMpPaHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAKIUH, MOATBEPXKAAIOUINE KAYyeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IYyTEM XJIOPHU-,
Opomuza, wuonupa, Kapbonar, ¢docdar, cunmkar, cyuabdar,
THIIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYCHHBIX METAIIJIOB,

NPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «Xumus u OKpYyzKaroas cpecaa»

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuMuueckux nonaruit: [IJIK

BCIUICCTBA,; KOPPO3Hd MCTAJIJIOB
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INPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM JACATCIIBHOCTH —




aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTHU3aIHUIO,
BBISIBJICHHE MPUYMHHO-CICJACTBEHHBIX CBS3eM — Uil  M3Y4YCHUS
CBOI\/’ICTB BCIIIECCTB U XHUMHNYCCKHUX peaKHHfI; CCTCCTBGHHOHaquBIe
METOJIbI TO3HAHUS — HaONIOEHUE, W3MEpEHHUE, MOJEIHPOBAHUE,

9KCIIEPUMEHT (PEajJbHbI U MBICJICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponp XUMHUM B JKU3HH 4YeJOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITousrue o MCTOAaX MO3HAHUA B XUMHH. Ywucteie BEIICCTBA U CMCCH. Cnioco0n1

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICK}’HHpHOG YUCHUC

1.4

Xumuuaeckasi ¢popmysa. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHocHUTeNbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 10711 XUMUYECKOTO 3JIeMEHTa

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonsipHass Macca. B3auMocCBs3b KOJIMUYECTBA,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHUX COCIMHECHUM

1.6

dusnuecKkue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUs. Knaccupukaus

XUMHYECKHUX PeaKIuii (COeTuHEHUS, pa3I0KEHUs, 3aMEIIeHUs, 0OMEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0H, C IPaBUIIaMU
pabotel B maboparopum u TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
000pyIOBaHMEM, HW3yYE€HHUE W OIUCaHHe (U3UYECKUX CBOKMCTB 00pa3IoB
HEOPraHWYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, paCTHPAHUE caxapa B CTYIKE, KUIICHUE M KOHACHCAIMS BOJBI) U
XUMHYECKUX  (TOpeHHME  CBEYM, [POKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHCJIOTOW) SIBJICHUH, HAONIOJICHHME W OIHCAHUE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peaknuid (pa3joxkeHwe caxapa,
B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOPHIOM Oapusi, pa3ioKeHUE
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKeEJle3a C PaCTBOPOM

comu meau(Il), nyuenue cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




(buIbTpOBaHUE, BBIMAPUBAHKE, TUCTHUIUIALMS, XpoMmarorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU COJM, HAOMIOICHUE U OMUCAHKE PE3YIbTATOB MPOBEACHUS
OIbITa, WUTIOCTPUPYIOLIErO 3aKOH COXPAHEHMsI MacChl, CO3JlaHUE MoJjielel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxneiume IpeaACTaBUTCIUM HCOPIraHNMUCCKUX BCIICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3neMeHT M IpocToe
BemiecTBo. HaxoxkneHue Kuciopona B MpUpone, GU3NYECKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoOb
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUH W MPOMBINUIEHHOCTH. Kpyroopor

kucaoposa B nmpupojie. O30H — amuioTponHas MoauuKalus KUCIopoia

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKUE YPABHEHUS, IK30-
" SHAOTCPMHUUYCCKHUEC PCAKIINH. Tonmuso: YToJib U MCTAaH. 3anH3HeHI/IC BO3/1yXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHrne 030HOBOTO CIIOsI
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Bozopon — anemMeHT u mpoctoe BeliecTBO. HaxokieHue BOgopojia B MPHPOIE,
Gu3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! 1 conu
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MounsipHblii 00BEM ra3oB. Pacy€Tsl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoWMcTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HachplieHHble 1 HEHACBILIEHHBIE PAaCTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpuUpoJe M B KU3HU uyenoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arps3HEHHE NpUpOIHBIX BoA. OxpaHa M OYMCTKA

IMPUPOIHBIX BOI

2.6

Knaccugukamus Heopranmdeckux coenuHeHuidt. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEpHBIC) W
HeconeoOpasyrone. HoMmeHknarypa okcumoB. Pu3ndeckne M XUMHUECKUE

CBOMCTBA OKCHIOB. [lomyyenue okcuaos

2.7

OcnoBanus. Knaccudukanus ocHOBaHMUA: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHull. [lomyyenre ocCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnor. Homenkiarypa kucior. dusmdeckue u
XUMHUYECKHE CBOMcTBa KHUCHIOT. Psan aktuBHOCcTH MeTamiaoB H.H. Bbekerosa.

HOJ'Iy‘{eHI/IC KHUCIIOT

2.9

Comu. Homenknatypa coneil. @u3nuecKMe U XUMHUYECKHUE CBOMCTBA COJICH.

[Tonyuenune coneit




2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPENEICHUE  COACpPKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3y4EHUE
CBOICTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOAECUCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus: ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OIHCAHHE UX CBOMCTB, IMOJy4YeHUE, COOMpaHue,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpeHue), B3auMojieiicTBue
Bozopoaa ¢ okcuaoMm Mmenu(Il) (Bo3MOXKHO UCTIOIB30BAHKME BHICOMATEPUATIOB),
HaOroleHue O00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBUE BOJbI C MeTallaMu (HaTpUeM M KaJbI[HEM)
(BO3MOYKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KHCJIOT W IIEJIOYEed C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHE
B3aumojieiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT €
METaJUIAMM, PEAKLUN HEUTpaIU3aliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
HKCIIEPUMEHTAIbHBIX 3a/1ad 1o TeMe «BakHelmue kiacchl HEOPTaHUYECKUX

COEIUHEHUN

ITepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKM KJIaCCU(PHUKAUU XHUMUYECKUX 31eMeHTOB. [loHsaTue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILIE€JOYHBIE M IIEJIOYHO3EMEJbHBIE METAJLIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT amdoTepHbIe

OKCUABI U TUAPOKCHU/IBI

3.2

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMuyeckux aemeHTos J[. 1.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPUOHAS bopMbl
Ilepuoauueckot cucrembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepumonbl u rpynnsl. PU3HYECKUMI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Ctpoenue atoMoB. CoctaB aToMHbIX sanep. Mzotombl. Dnekrponsl. CTpoeHue

DIIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XHUMHYECKHX JIIEMEHTOB




Ilepnonnueckont cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 10 €ro MonoxeHuro B Ilepuoanueckoii cucreme /[.M. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmaM M MEepUOIAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUA Hayku W npakTuku. .M. MeHneneeB — y4€HbIl U

I'paXKaaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (monsipHass M HEMOJSpHAasi) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Crenenp okucieHus. OKHCINTECIHFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS M BocCcTaHOBICHMUA. OKHUCIUTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE O0pa3loB BEIECTB METAUIOB U
HEMETAJJIOB, B3aWMOJEHUCTBHUE TUAPOKCHIA LMHKA C PACTBOPAMM KHUCJIOT H
nieyiouei, MpoBEACHUE OMbBITOB, WUIIOCTPUPYIOLIUX MPUMEPhl OKUCIUTEIbHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_II/Iﬁ (FOpCHI/IC, PpCaKknuu pa3jioKCHUs, COCIII/IHCHI/ISI)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

1.1

[Tepuonnueckuit 3axoH. Ilepuoauyeckas cucrema XuMu4eckux snemeHTos JI.1.
MenaeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi MU UX
COCJMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BemlecTBa: BHJAbl XUMHYECKOH CBsI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKoll cBsizu. Knaccudukanus u HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX COCIUHEHMH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3IudHbIM IIpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOLIMX B PEAKLUU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo

N3MCHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




M0 y4YacTHIO Karajaum3aTopa). OJK30- ¢ JHAOTEPMUYECKUE  PEaKIIuH,

TCPMOXUMHUNYCCKUC YPABHCHUS. Ilonsatue o CKOpPOCTH XUMHUYECKOH pcakuuu

1.4

ITonsatue 00 O6paTI/IMbIX u HCO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonsTHE O
TOMOI'CHHBIX M I'€TCPOrCHHLIX PCAKIHAX. IlonsiTHE 0 XUMHYECKOM PaBHOBCCHHU.
q)aKTOpLI, BJIMAIOINHUEC Ha CKOPOCTb XUMHUUYECKOM p€akuun H II0JIOKCHHUC

XUMHYCCKOI'O0 paBHOBECHUA

1.5

OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOTI'O OanaHca

1.6

Teopust 3JIEKTPOJIUTHYECKON JUCCOIUALMM. DJIEKTPOJHUTHI U HEIJIEKTPOJIMTHI.
Katnonsl, aHnoHsl. MexaHu3M IUCCOLMAILIMU BEUIECTB C Pa3INYHBIMU BUIAMHU
xumuueckoi cBsa3u. Crenenb quccounanuu. CUibHbIE U clla0ble SJIEKTPOIUTHI.
Peakuum MoHHOTO OOMeHa. YCIOBHS MPOTEKaHMS PEAaKIUid MOHHOTO oOMeHa,
MOJHBIE M COKpalI€HHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W COJNel B CBETE NPEACTABICHUNA 00 3ICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakn Ha MOHBI. [[oHsATHE 0 THApPOIU3E Coieit

1.7

XUMHU4eCcKuit OKCIICPUMECHT. O3HAKOMIICHUEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3ACUCTBUSA pPa3IMYHBIX (DAKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMN  KHUCIIOT, MIeNo4Yei © coleil  (BO3MOXKHO HCHOJIb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakKinii MOHHOTO oOMeHa (00pa3oBaHMEe OCajKa, BhIACICHUE ra3a,
o0Opa3oBaHHE BOJbl); OMbBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKIMii (TOPEHHE, PEaKIUU PA3JI0KEHUS, COCIUHEHUSs);
pacrno3HaBaHHE HEOPTAHWYECKUX BEIICCTB C MMOMOIIBIO0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTannel 1 ux coeuHEHUS

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTpPOEHHsI aTOMOB,
XapakTepHbIe cTerneHu okuciaenus. CTpoeHne u (u3nIeckre CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBa Ha IpUMEpe XJopa
(B3auMozelicTBHE € MeTaljlaMH, HEMETaJulaMHy, LiejodaMu). XJIOPOBOAOPOA.

Consanas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, IMMOJIYYCHUC, IPUMCHCHHC. I[eﬁCTBHC




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBEeKa. BaxkHenme XJIOpuasl U UX

Hax0’JICHUE B IPUPOJIE

2.2

OO6mas xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHBIE CTETIeHN OKucieHus. CTpoeHne u (pu3nyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPOMHBIE MOAU(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOPOMA, CTPOCHHE,
¢duznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIOOB. CepHasl KHCJIOTa, (1)I/I3I/IIICCKI/IG 1 XAMHYECKHE CBOMCTBa
(obmume Kak mMpeAcTaBUTENS Kjacca KHCIOT U creruduyeckue). XuMHUUYEeCKHe
peakuuu, JeXalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOIy4YeHHs] CepHOMU
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCIMHEHUH B MPUPOJIE. XUMUICCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeNMHEHUSIMU cepbl (KUCIOTHBIE JTOXK[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHHS
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OOmast xapaktepucTuka 371eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue 1 XUMu4eckue cBoicTBa. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3uM4eckue M XMMUYECKHE CBOICTBa, mojydyeHue u npumeHenue. Conn
aMMOHUS, HX (u3nyeckue ¥ XHMHUYECKHE CBOICTBa, IpPHMEHEHHE.
KauecTBeHHas peakuusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTA, €€ IOJyYeHHE,
¢usnyeckue W XMMUYECKHE CBOicTBa (0OIIME Kak IpeACcTaBUTENs Kiacca
KHUCIOT U cnenuduueckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBe MHHEPAJbHBIX yI0OpeHui. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karomien
cpelbl COETMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsI3HEHUE BO3yXa, IOYBBI

1 BOJIOEMOB)
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®ocdop, amtorpornHsle Mogudukanuu docdopa, puzndeckrne U XUMUYECKHUE
ceorictBa. Oxcupn dochopa(V) u docdopHas kucnora, Qundeckue wu
XMMUYECKHEe CBOMCTBa, mosydeHue. Vcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00peHH

2.5

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpymnmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEepPHbIE CTEMEHW OKUCIEHUS. YTIJIepoJ, ajuIOTPOIIHBIE
MoauUKaIMK, PacCIpOCTpaHEHUE B TPUPOJEC, (PU3MUECKHE M XUMUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
nux (1)I/ISI/I‘I€CKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHG Ha JXUBBIC OPraHU3MBI,

MOJIYUYCHHUEC U IIPUMCHCHUC. OKOJIOTUYECKHE HpO6JIeMBI, CBA3aHHBIC C OKCHUJIOM




yriepona(lV); rumoresa rino0aqbHOTO MOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
a¢pdexr. YrompHas Kuciora u e€ coilu, uX (U3NYECKUEe U XUMUYECKUE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHWMYECKUX BEIIECTBAX KaK O COCAMHCHUSIX
yraepoaa (MeTaH, 3TaH, STWIEH, AalleTWJIEH, STaHOJ, TIJIHIEPUH, YKCyCHas
kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. llonstue o Ouomornyecku
BaKHBIX BEILIECTBAX: XHUpax, OeNKax, yrieBoJax — U HUX POJIU B KHU3IHU
yeoBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX U HEOPTaHMYECKHUX

COEeIMHEHUN

2.7

Kpemuu#i, ero ¢usnyeckue H XHMHYSCKHE CBOWCTBA, IIOJYYCHHE U
npumenenne. CoenuHeHuss KpeMHHUS B mpupone. OOmme mpencraBieHus 00
okcuae kpemuus(IV) u kpemaueBoi kuciaore. CHUIMKATBI, UX UCIOJIb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMU HA XJIOPHI-
WOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHHs; OMBITHL, OTPaKAIOIINE
(u3nyeckre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COCIMHEHHH (BO3MOKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl W €€ COeAMHEHUSIMHU
(BO3MOXKHO  WCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE Tpolecca
oOyrauBaHUs caxapa MoJi JEHCTBUEM KOHIICHTPUPOBAHHOM CEpHOI KHCIOTHI;
U3yYeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KauecTBEHHOW peakuuu Ha cyibpaT-uoH U HaOmIoJeHHe mpu3Haka e€
MPOTEKaHUS; O3HAKOMIIEHHE C (PU3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUN (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0pa3lamMu
a30THBIX U (ocHOPHBIX yA0OpEHUI; OTyUYeHUe, COOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB amMMHaKa; IpPOBEJEHHE KAauyeCTBEHHBIX pEakIuil Ha HOH
aMMOHUSI U (QocdaT-uOH M U3yuyeHHE NPUZHAKOB HX MPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIUTMYECKUX
pem€rok anMmasa, rpaduta, ¢QyJJIepeHa; O3HAKOMJIEHHE C TIPOLECCOM

ancop6u1/11/1 paCTBopéHHBIX BCIICCTB aKTUBHPOBAHHBIM yTJ'IéM u YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4eHUue, coOMpaHHe, paclio3HaBaHUE M H3Y4YEHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KaueCTBEHHBIX peakluid Ha KapOoHAT- H
CIWJIMKAT-UOHBbl M M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIUEN CHIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX

3aJ71a4 110 TeMe « BakHene HeMeTaUIbl U UX COEIUHEHUI

Mertamisl 1 uX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKA XUMHUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxeHus B llepuoamdeckoid cucteMe XuMHUeCKUX diemeHtoB J[.M.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaAIIOB. MeTalinyeckas CBsi3b U
METAJUTMYECKass KpUCTAUTMYeCKass pemérka. DJECKTPOXUMHUYCCKUH s

HaIIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. OOIue crocoObl NOTydYeHUs
MeTa/uioB. [oHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIIEHHOCTH
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lenouynsle MeTayuibl: nosioxkeHue B Ilepuoamyeckoil cucTeMe XHMHUYECKUX
anemeHnToB JI.M. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIECHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHHMe INENOYHBIX METAauIOB U HX

COeTUHEHUN

3.4

Illenoyno3eMenbpHbIE  METaIbl MarHuii W KajJblMi:  TOJIO)KEHUE B
[Tepuonnueckon cucreme xuMmuueckux aneMeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXKJIeHWE B npupone. OU3NMYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHI,

conu). KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHuil: monoxenue B Ilepuonmyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpoeHHE aroMma; HaxXOXAeHUE B mpupozae. Pusznueckue u
XAMUYECKHAE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucreme xumudeckux snemeHToB J[.M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOWMCTBa kene3a. OKcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIABOB,

X (U3MYECKUMH CBOMCTBAMM; H3YYEHHUE PE3yJIbTaTOB KOPPO3UH METAIIOB




(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBUS  OKCHJAa KalbllUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAJIOB); HMCCIICOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKaHHUS KAUYCCTBEHHBIX pEaKIUii HA MOHBI
(Marnusi, xanblwus, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJIIOJICHUE W OIHMCAaHUE MPOIECCOB OKpANIMBaHUS TUIAMEHW MOHAMH HATPHS,
Kamuss W Kanblug ~ (BO3MOXKHO  HCIOJNB30BaHHE  BHJIEOMATEPHAIIOB);
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
[IMHKA; pelIeHHEe SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeiime Metasibl 1

HUX COCIUHCHUA»

XHMHMS U OKpYyXKarolas cpena

4.1

HoBeie maTepuanbl u TexHonoruu. BemecTtBa U maTepuainbl B MOBCEIHEBHOMN
JKA3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momolip Npu XUMHUYECKUX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomiei cpeasl [1/IK. Posb XuMuM B pelieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpuponHble MCTOYHUKH YTJIEBOJAOPOIOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMUYECKUN OKCIICPUMCHT: U3Y4YCHHC 06pa3u013 MaTCpHraJIOB (CTeKJ'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTEPUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHMSA K NPEIMETHBIM pPe3yJibTaTaM
0a30BOro0 yPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOTO 0011ero oopaszoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O I[I03HABa€MOCTHU SIBJIEHUH MpUPOAbl, MOHUMAHUE OOBEKTHUBHOMU
3HAYMMOCTU OCHOB XMMMYECKOW HayKHM Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOWIEH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTAa XUMHU CPECAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HUCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesTeIbHOCTH
U C/eNaTh OCO3HAHHBIM BBIOOP XMMHU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie Ha YPOBEHb CPEHET0 00IIEro 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMITNE XWMHUUYECKHE TIOHATHS: XHUMHYCCKUU DJICMCHT, AaTOM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHss), XUMUYECKas
peakLus, peaklMu COEAMHEHMs, pPEaKLUUM Ppa3lIoKEHHs, peaKkLuu
3aMeIleHHs, peaKkiuu oOMeHa, TeruioBod 3((dexT peakuuu, 5K30- U
9HJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBast I0JISl M IPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd




opbutanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMUMMYECKAs CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HETOJISIpHAs
KOBQJIEGHTHAsE  CBSI3b, MOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYeCKass pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHAsi), UOH, KAaTUOH, aHMOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOJIUTHYECKAs  JTUCCOLMAIMSA, peaklMd HOHHOrO OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENb U
BOCCTAHOBHTENIb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMblE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXpPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ TeOopus, TEOpUs

BHCKTpOHHTquCKOﬁ Jucconanumn

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MMHEpaJbHbIE YIAOOpEHHs, METaulbl M CIUIaBbI,
NPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEJILCKOM XO3HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUEC HHTCIPUPOBATH XHUMUUYCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJM4KMe OMbITa paboThl C PA3TMUYHBIMU MCTOYHMKAMU WH(OpMaIuu
Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJISApHAs JHUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NOpeBpalleHUsIX M MPaKTUYECKOM  MPUMEHEHHMH U YMEHHe

HCIIOJIB30BaTh €€ AJId PpCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TOHSATHMHOTO arrapara U CHMBOJIMYCCKOIO

A3bIKA XUMHH JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMd; OCHOBAMM  XHUMHUYECKOMN

HoMeHKaTypsl (IUPAC u TpuBuanibHOif)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia fAapa, oOliee Yucio
AJIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, KaJInud U KaJIbLHA

[lpencraBnenne 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
IOPOCTBIX U CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS JJIEMEHTOB B
[lepnoguueckoir cucremMe (B Majblx IEpUoJax M IJIaBHBIX

MOJrPyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne KinaccupuiupoBaTh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMUECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue XapaKTCPpHU30BaATb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATpUH, KalWd, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
mertamwioB [-IIA rpynm, amomunus, meau (II), nuaka, xemneza (I u
IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepel (IV m VI), cepuucras, cepHasi, a30TuCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOI>’ICTB, BO3MOJXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U NOHHBIE YPAaBHEHHUsI pEAKLUH, B

10
TOM YHUCIIE:
10.1 peaKIuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIICCTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXy HUMU
11 YMeHue BRIYUCIITH (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOJAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MACCy PEareHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAMH  HAy4YHOro  TOo3HaHUA  (HaOmIOIeHUe,
11 U3MepeHHe, SKCIIEPUMEHT, MOICTIUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHHE CPOpMyIHpOBaTh MpoldiaeMy u
IPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIECTBAMH, XUMHYECKOU
' MOCYJI0H U J1abOpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3YyEMBIMU
B MOBCETHEBHOM JKU3HU, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3AECMCTBHSI HAa JKMBBIE OPIraHU3MbBl OMNPEEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyeckux HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECCKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEAKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecel

13.3

[OJlyY€HUE KHUCIOpOAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; IMMOJIYy4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOIO BeLeCTBa

13.5

IpUMEHEHUE WH/IUKaTOpPOB (;makmyca, METHJIOpaHKa u
denondranenna) s ONpeaesieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHJIaMH METaJlJIOB, PacTBOPHUMBIMHU u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McETaljla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUS) «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii HOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HOHBI: XJOPHUI-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJbIUsi, aJFOMUHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YmMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3HU MCIKAY PCAJIbHO Ha6J'IIO,Z[aeMBIMI/I XUMHNYCCKHNMH
ABJICHUSAMHU U ITPOLCCCaMU, NPOUCXOAAINIUMMHA B MaKpO- U MUKPOMHUPE,

OOBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUE ITOHATHUA

1.1

Yucteie BemecTBa u cMecu. CiocoOBI pa3ieiieHus: cMecei

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJIBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bOpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MouspHbli 00BEM Tra3oB.

BianMocBs3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dusnyecknue M XUMHYCCKHE SBIICHHSA. XHUMHUYCCKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUYECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nyueckuil CMbICI MOPSJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JOYEK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

ITepnonnueckoii cucremst 1.11. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kanus, Kajblusd (paguyca aTOMOB, O3JIEKTPOOTPULIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHWEM »dyeMeHToB B Ilepuoauueckoit cucreme u

CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTBa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertaniuyueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTaJulnyecKkas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKH U BUIA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecoJieoOpas3yloye; OCHOBAHWHM (IIETOYM W HEPaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

duznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/A, XJIOpa, KUCIIOPOA, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

duznyeckue W XMMHUYSCKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusa W KaJIbOWsA, aJJlOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pan HaHpH)KCHI/Iﬁ MCTAJJIOB

4.4

dusznuecknue U XMMHUUYECKHE CBOMCTBa BOAOPOIAHBIX COCOUHEHHI HEeMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorctBa okcuaoB: MeTamwioB [A-IIIA rpymn, muska, mequ(Il) n

xenesa(Il, IT). I[TomydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THIPOKCUIOB (HA MpUMEpE
TUAPOKCHJIOB ~ QJIIOMUHUSA, >Kene3a, 1uHKa). [lodyueHue ocHOBaHUU U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHUEBOH, yrompHOH. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMuYeckre cBoiicTBa cpenux coneil. [lomyuyenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHHUC BOAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Momyuenne aMMuaka, CEpHOH M A30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIY4YCHU MCTAJIJIOB




4.12

TI'enermueckas cBsI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKITUU

5.1

Knaccudukanus XuMU4ecKux peakiuid Mo pa3iTUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKIMU BEIIECTB, MO TerioBoMy 3ddeKry, o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMEHTOB

5.2

TennoBoit A3 heKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklnu. TepMoXuMuyecKue ypaBHEHHs

53

OKHCIUTETBHOBOCCTAHOBUTENIBHBIE peakiUA. OKHCIUTEIN U BOCCTAaHOBHUTEIU.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCJIMTEILHOBOCCTAHOBUTECIILHOM pCaKknuuunu

5.4

Teopus MEKTPOTUTHIECCKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOJIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U clIa0bIe OJICKTPOJIUTHI. CremneHb JAUCCoanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU A pCaKHHI}’I HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpyXKarolas cpeaa

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakuuil B JgabopaTopuu U OBITY.

HepBa;I IOMOIIb ITPHU XUMHYCCKUX OKOIr'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpY)Kawomled cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPeIOTBPALICHUS
[Ipenenvuas momyctumass kouueHtpanusi BemiectB (IIJK). Poxp xumuu B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPAJIOMUHMM, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX NepepadboTku (OEH3HMH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHM4YCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMIOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YIJI€BOAax — U UX

POJIN B J)KU3HU YCIIOBCKA




Pacuérter:

7.1 o popMysiaM XUMHUYECKUX COETUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEILIECTBA B PaCTBOPE
7.3 M0 XUMHUYECKHM YPABHCHHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






