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29. ®enepaabHas padbouyasi nporpaMma no yueo0Homy npeamery " Xumus"
(0a30BbIil ypOBEHB).

29.1. ®denepanbHas paboyas mporpamma mo ydyeOHomy npeametry "Xumus'"
(6a3oBbIll ypoBeHb) (mpeameTrHass obnacth "EcTecTBEeHHO-HAay4YHBIE MPEAMETHI'")
(Taree COOTBETCTBEHHO - IIpOTpamMmMa Mo XUMHUH, XUMHUS ) BKITFOYAET MOSICHUTEIHHYTO
3aIHCKY, COIepKaHNE O0yUeHUs, ITIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS MPOTPaMMBI
IO XUMHH.

29.2. TIlosgscHUTEIbHASA 3aNIMCKA.

29.2.1. Ilporpamma o XUMHU Ha ypOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, MPeCTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peiepanbHON paboueil MporpaMMbl BOCTIUTAHUS
U C Y4YeTOM KOHIIENIIUM TMperojaBaHuss ydeOHoro mnpeamera "Xumusa"' B
oOpa3zoBaTenbHBIX opranu3anusiax Poccuiickoit deneparuu.

29.2.2. IIporpamma 1o XuMu# pa3paboTaHa ¢ 1EIbI0 OKa3aHUS METOANIECCKOM
MIOMOIIY YYUTEIIO B CO3/IaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

[Iporpamma 1O XMMUHU [daeT TPEACTABICHHE O IENAX, OOIIeH CcTpaTeruu
oOy4eHMS, BOCHHUTAHUS W PA3BUTHS OOYYAIOIIMXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHAaBNWBaeT  00s3aTeNbHOEC  MPEAMETHOE  COJEpKaHUeE,
peIyCMaTPUBAET paclpesielieHne ero Mo KiaccaM M CTPYKTYpUPOBaHHE TI0
pazzmenaM M TeMaM NPOrpaMMbl TIO XHMHH, ONPENETSeT KOJIUYECTBEHHbIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyeMYIO
MOCIICIOBATEIPHOCTh ~ M3YYEHUS XHUMHH C yY€TOM MEXKMNPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTHKH yd4eOHOTO TMporiecca, BO3PACTHBIX
O0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH MpeaMera IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE IIeJieH U3yUYeHUs MpPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATETLHOCTH O0O0YyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

29.2.3. 3HaHHe XUMUU CIYUT OCHOBOH 1Jis1 (POPMHUPOBAHUSI MUPOBO33PEHHUS
oOyyJaronierocsi, €ro NnpejcTaBiICHUN O MaTepUaTbHOM E€IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XUMHEH NpPEICTaBICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruv U 00 HBOJIIOLIMU BEIIECTB B NMPUPOAE, O MYTAX PELIECHUs II100aJbHBIX
npo0ieM YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA - CHIPHEBOM, IHEPreTUUYECKOH,



MUIIEBOM U 3KOJOTHUYECKON O€30MMacHOCTH, TPOOIJIEM 3/IpaBOOXPAHEHUSI.
29.2.4. 3yyeHue XUMHH:

CHOCOOCTBYET  pealu3alli  BO3MOXXHOCTEH Uil  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 0011el U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJl B (POPMUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEM
o0Oydaroluxcsi, HaBBIKOB WX CaMOCTOSITEIbHOM Y4eOHOH  JAESTEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U MCCIEAOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KakK B
MIOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCUOHATBHON A TENbHOCTH;

3HaKOMUT CO CHeUu(UKOW HAyYHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJISI1a HA €UHCTBO IPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYarOLIUXCS;

CcrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHUS K €CTECTBEHHO-
HayYHBIM 3HAHUSM, K TIPUPOJIE, K YEIIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3oBaHUE O0YJArOIITHUXCSI.

Jlanubie HampaBiieHHs B OOYYEHHHM XUMHUHU OOECIEUYHMBAIOTCS CHEIU(UKOM
colepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTPAKCHHEM 0a30BOM HAYKW XMMHUHU Ha OINPEACIICHHOM JTare e
pa3BUTHSL.

29.2.5. Kypc xumMum Ha YypOBHE OCHOBHOTO o00I1iero oOpa3oBaHus
OPUEHTHUPOBAH HA OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI MEPBOHAYAIBHBIX MMOHATUN
XUMUHU, OCHOB HEOPTraHWYECKOW XUMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX
MIOHATUN OPTAaHUYECKON XUMUHU.

29.2.6. CtpykTypa cofiep>KaHHs MPOTPaMMBI MO XUMHH c(opMUpoBaHa Ha
OCHOBE CHCTEMHOI0 Mojaxoaa K ee u3ydeHuto. CojaepkaHue CKJIaIbIBacTCs M3
CUCTEMBI TOHATUN O XMMHYECKOM DJIEMEHTE M BEIIECTBE W CUCTEMBI MOHATHI O
XUMUYECKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 TIPHHITUITY
MIOCJICIOBATEIFHOTO Pa3BUTHS 3HAHUH HAa OCHOBE TCOPETHUYCCKUX TPEJICTABICHUN
pPa3HOTO YPOBHS:

ATOMHO-MOJICKYJIIPHOTO YYEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;
[Tepuoanueckoro 3akoHa JI.11. MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

YUCHUA O CTPOCHHUU aTOMa U XUMHYECKOM CBiA3HU,



MIPEICTABICHUIA 00 SIEKTPOIIUTUYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PpPAacCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKH
NOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K IpyroMy, BBINOJHSAS (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOXKHOCTEN NMPAKTUYECKOTO TPUMEHEHUS U MOJTYUYEHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl IO XUMHH  CIIOCOOCTBYEeT  (DOpMUPOBAHUIO
IIPEJCTABJICHNUS O XMMUAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HIEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NIO3HAHUA B Hayke. V3ydeHHe XMMUU NPOUCXOAUT C INPUBJICUYCHUEM 3HAHUU M3
paHee M3y4YeHHbIX y4eOHbIX mpeameToB: "Oxpyxaromuii mup", "buonorus. 5 - 7
kiaccsl" u "®usznka. 7 knacc'.

29.2.7. llpu uU3y4eHUH XUMHUH MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XMMUYECKONH HAayKH KakK 0OJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOI
JeSITeTbHOCTH YEJIOBEKA U KaK OTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHL. 3a/1a4a
y4eOHOTO IMpenMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI XMMUYECKHX 3HAHHUU -
BOXHEUINX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKUX TOJIOKESHHM, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOr0 XapakTepa, sI3blka HAyKH, B MPUOOILIEHUU K
HAYYHBIM METOJIaM TIO3HaHUS TMPU M3YyYCHHH BEIICCTB U XUMHUYCCKHUX PEaKIuil, B
(GbopMHpPOBAHUY U PA3BUTUU MTO3HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-
MI03HABATEILHON U y4eOHO-HCCIeI0BATEIbCKON JeSITEIbHOCTH, OCBOSHUH TPaBUII
0e30macHOro oOpaIeHus ¢ BeleCTBAMH B TTIOBCETHEBHOM JKM3HH.

29.2.8. Ilpu m3yyeHHH XHMHH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
BaXHOE 3HAYCHUE PUOOPETN TAaKHUE 1IN, KaK:

dbopMupoBaHUE HMHTEIUICKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHMIO, COTPYJHUUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHIO PEIICHUH,
CITIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM JKU3HU,

HaAIPABJICHHOCTh 00YUYCHHUS Ha CHCTEMATHYECKOE MPUOOIICHUE 00yYarOIIuXCs
K CaMOCTOSATEJIbHOM IT03HABATEIIbHON JAEATEIbHOCTH, HAYYHBIM METOJIaM ITO3HAHUS,
(bOPMUPYIOITUM MOTHBAITMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;

o0ecrieueHrne YCJIOBUM, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO O0YYarOIIMMHCS
OMbITa Pa3HOOOPa3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MUMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;



dbopmupoBaHue  0O0mIeH  (QYHKIIMOHAIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUW OOBSCHITH W OICHUBATH SIBICHUS
OKPY’KAaIOIIEeT0 MHpA, WCIOJNB3yS 3HAHWUS W OIBIT, MOJTYYEHHBIC TPU HU3YyUYECHUU
XUMUH, IPUMEHSTh UX TPU PEIICHUH TPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATENHHOCTH;

dbopmupoBaHre y 00yYalOIIMUXCd TYMAHUCTHUYECKUX OTHOILICHUM, MTOHUMAaHUs
[EHHOCTH XUMHUYECKUX 3HAHUU NJIs1 BBIPAOOTKH DKOJIOTMUECKH IEeIeco00pa3HOro
NMOBEJACHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B IEISIX COXPAHEHHS CBOETO
3J10pOBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

pa3BUTHE MOTHBAIMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANpPaBJICHHOCTH JATbHEHUIIETO
00yueHus.

29.2.9. O01mee 4uciIo 4acoB, peKOMEHIOBAHHBIX I MU3YyUYCHHS XUMUH, - 136
yacoB: B § kiacce - 68 yacoB (2 yaca B HeJieno), B 9 kiacce - 68 yacoB (2 yaca B
HEJIEII0).

29.3. Conep:xkanue o0yyeHus B 8 Kiacce.
29.3.1. IlepBoHayanbHbIE XUMUYECKHAE MOHSTHUSL.

[Ipeamer xumuu. Poiab XUMUM B JKU3HHM YEJIOBEKa. XHMHS B CUCTEME HAyK.
Tema wm BemecrBa. PU3MYSCKHE CBOWCTBA BEIISCTB. ATpEraTHOE COCTOSHHUE
BemiecTB. [loHsATHE O MeTojaX MO3HAHMUS B XUMHUU. UHCTBhIE BEIIECTBA M CMECH.
CniocoObI pa3jiesieHus: CMecei.

ATOMBI M MOJICKYJIBI. Xumnaeckne d3ieMeHThl. CHUMBOJIBI  XHMHYECKHUX
JJICMCHTOB. HpOCTBIC H CJIOXXHBIC BCIICCTBA. ATOMHO-MOHGKynﬂpHOe YUCHHC.

Xumuueckas popmyiia. BaleHTHOCT aTOMOB XUMUYECKUX 3IEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewecTB. OTHOcHUTENbHAs aTOMHAs Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas 10J1s1 XMMUYECKOT0 3JIEMEHTA B COCUHEHUU.

KosmuectBo BemectBa. Mosib. MosnsipHas macca. B3auMOCBsI3p KOJIMUYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COETUHECHUMN.

@uU3NYECKHE U XUMUYECKHUE SBJICHUA. XUMUYECKAS PEAKIUSA U €€ IPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BELIECTB. XMMHUYECKHe ypaBHeHus. Knaccudpuxanus



XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIICHHsI, 0OMEHA).

XUMHUYECKHM 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW NOCYA0U, ITPaBUIaMHU
paboThI B 1a00paTOpPUU U MpreMaMu 0OpaleHus C JTa00paTOPHBIM 000PYIOBAHUEM,
U3yYeHHE U ONMHCcaHue (PU3MUECKUX CBOWCTB OOPA3I[0B HEOPTAaHHMUECKHUX BEIECTB,
HaOmoaeHne Qpu3nyeckux (IUIaBieHUe BOCKA, TasHUE JIbJa, PACTUPAHHME caxapa B
CTyNKEe, KWUMEHHE M KOHJEHCAlMs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
POKAIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCIOTOM) SIBICHUH,
HAOMIOJIeHNe M ONHMCAaHME MPHU3HAKOB NPOTEKAaHUS XMMHMUYECKUX peakuui
(pa3znmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpPHAOM Oapwus,
paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJCHCTBUE Keje3a ¢
pactBopoM cosiu Menu (II), uzyuenne cnocoOoB pazaeneHus cMecel (C MOMOUIbBIO
MarHuTa, (uibTpoBaHUE, BbIMAPUBAHME, AUCTWLISALUA, XpomaTorpadus),
IIPOBEICHUE OYMCTKU MOBAPEHHOM COIM, HAOIIOJEHWE M OMHCAHUE PEe3yJIbTaTOB
MIPOBEJICHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/laHUE
MOZENEN MOJIEKYJT (IIapOCTEPIKHEBBIX ).

29.3.2. Baxueiiline npeicTaBUTEIN HEOPraHMUYECKUX BEILIECTB.

Bo3nyx - cmech razoB. CocrtaB Bo3ayxa. Kucnopon - snemMeHT W mpocTtoe
BelllecTBO. HaxoxaeHue kuciopona B mpupone, (U3MYECKHUE U XUMHUUYECKHUE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl
NOJIYYeHHs] KUciopoAa B JaboOpaTopud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H - aTOTpOnHas MOAU(PUKALIMS KUCIOPO/IA.

TeroBoit >pdPexT XUMHUUYECKOW peakini, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopona - anemeHT u nmpocroe Bemectso. Haxoxnenue Bogopona B Ipupoae,
(bu3nUecKre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI MoayueHus. Kuciaorsl
U COJIN.

MOHHpHBIﬁ 00BeM ra3oB. PacueTsl M0 XUMHUYECKUM YPAaBHCHUAM.

®dusnyeckue cBouicTBa BoAbl. Boma kak pactBopurens.  PacTBOpEL
HacplieHHble M HEHACBIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BEIECTBA B PaCTBOpE. XUMUYECKHE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOopoB B mpupose U B XKU3HH yenoBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHHe NPUPOJIHBIX BOJ. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranuueckux coeauHeHuid. Oxcunbl. Knaccudukarus



OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpasyromue. Homenkmarypa oxcuaoB. Dusmdeckne W XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Krnaccudukanus OCHOBaHMM: IIETOYM U HEPACTBOPHUMBbIE
ocHoBaHusA. Homenknarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOWMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnorel. Knaccudukanust kucinor. Homenknarypa kucior. dusnyeckue u
XUMHUUYeckue cBoicTtBa kuciaor. Pgan axtmBHocTh MetayuioB H.H. bekerosa.
[Tonydenue KucioT.

Conu. HomeHnkiatypa coneil.
du3nyecKrue U XUMUYECKre CBOMCTBA cosel. [lomyuenne coneil.
['eneTrueckas CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTMHEHUM.

XHAMHUYECKUM DKCIEPUMEHT: KauyeCTBEHHOE ONPEACIICHUE COAECpKAHUS
KHUCIIOpO/ia B BO3AYXE, MOJIyYeHHE, COOMpaHue, pacro3HaBaHUEe U U3yYEeHHE CBOMCTB
KHUCIIOpo/a, HAOMI0IEHNE B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM M YCIOBHS
BO3HUKHOBEHUS U TPEKpaIeHUsI TOpeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu
OKCHUJIOB M ONHUCAaHHUE HX CBOMCTB, IMOJy4YE€HHE, COOMpaHUE, paclo3HABaHUE U
U3y4YEHUE CBOMCTB BOJOpOJa (rOpeHue), B3aMMOJEHCTBHE BOJOPOJA C OKCHIAOM
menu (II) (Bo3MOXKHO UCIOIB30BaHUE BUACOMATEPHUAIOB), HAOIIOACHUE 00pa3IioB
BEILIECTB KOJUYECTBOM | MOJb, HCCIIEOBAaHUE OCOOEHHOCTEH pacTBOpPEHUs
BEILIECTB C pAa3IM4YHOM pacTBOPUMOCTBIO, IPUTOTOBIICHHE PACTBOPOB C
OIPEICJIEHHON MaCcCOBOM JI0JIEN PaCTBOPEHHOI'O BENIECTBA, B3aMMOICCTBUE BOIbI
¢ MerauiamMmu  (HaTpueM U KaibllueM) (BO3MOXKHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAIIOB),  HUCCIEJOBaHME  OO0pa3lloB  HEOPraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB, HAOIIOJICHHE U3MEHEHUS OKPACKU MHINKATOPOB B PacTBOpax
KHUCIIOT W 1IeNioveil, uzydyenue B3aumojencTus okcuaa meau (II) ¢ pactBopom
CEepPHOM KHUCJIOTHI, KHUCJIOT C METa/IaMH, PEaKIui HEeUTpalu3aluu, MOJydeHHUE
HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METajula JAPYIMM U3 pacTBOpa
COJIM, PEHIEHUE OJKCIEPUMEHTAIBHBIX 3aJady Mo Teme "BaxHeline Kiacchl
HEOPraHUYECKUX COETUHEHU".

29.3.3. Ilepuomnueckuii 3akoH u lleprogmueckas cucremMa XMMHUYECKHX
snemeHTtoB J[.MI. MenneneeBa. Crpoenne aromMoB. XHUMHYECKAsl CBS3b.
OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

HepBBIe ITOIIBITKH KJIaCCI/I(I)I/IKaL[I/II/I XUMHUYECKUX HdieMeHTOB. IlonsaTue o



rpyInmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE W IIETOYHO3EMEJIbHbIE METAILIbI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEepHBIC OKCUIBI
Y TUJPOKCUBI.

[Tepunonnueckuii 3akoH. llepmoguueckas cHUCTEMAa XUMHYECKUX SJIEMEHTOB
HW. Menneneea. KopoTkonepuoanas ¥ AIuHHONEpUoAHas  (HOPMBI
[lepnoanueckon cucreMbl xXuMudeckux 3yeMeHToB JI.1. Menaeneesa. [lepuoasl u
rpynnbl. @U3NYECKUN CMBIC TOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIIbI
AJIEMEHTA.

Crpoenue aroMoB. CoctaB aToMHBIX sziep. M3oronbl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB IMepBbIX 20 XUMHUYECKHX  3JIEMEHTOB
[lepnogmueckoir cucremsl JI.M. MenneneeBa. XapakTepUCTHKAa XHWMHYECKOIO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoanueckoint cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMUSI pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 TpyIaM U nepuojaM. 3Ha4eHUe
[Iepnoanueckoro 3akoHa u [lepruoanyeckor CUCTEMBI XUMAYECKUX 3JIEMEHTOB JIJIS
pa3BuTHs HAyKd U npakTuku. J[.11. MeHeneeB - yueHbIN U rpa)KJaHNH.

Xumuyeckass cBs3b. KoBalieHTHast (monsipHass M HEMOJISIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenienn OKHUCJICHHUA. OKHUCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pcaKuum.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHUS. OKUCIIMTEIN U BOCCTAHOBUTECIIU.

XVMMHUYECKUM HJKCHEPUMEHT: HU3y4YeHHEe OO0pa3loB BEIIECTB METAIIOB H
HEMETAJUIOB, B3aWMOJECHCTBUE THAPOKCHAA I[MHKA C pPAacTBOpAMH KHUCJIOT H
1IEJI0YEH, IPOBEICHUE OIBITOB, WUIKOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKkIuii (rOpEeHHEe, PEaKUU PA3JIOKEHHUS, COCTUHECHUS ).

29.3.4. MexxnpeaMeTHBIE CBSI3H.

Peanmnszanuss MeXnpeaMETHBIX CBA3CH INPU H3yYEHUM XUMUHA B 8 Kiacce
OCYIECTBJISIETCS 4YE€PE3 HCIOJIb30BAHHE Kak OOMIMX €CTECTBEHHO-HAay4YHbIX
IOHATUM, TaK U MOHATUH, SABIAIOLIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBeHHO-HAYYHbIC MOHSATHUS: HAy4YHBIA (DAaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHaJMW3, CHUHTE3, KiIaccuukanus, TMepUuOAUIHOCTh, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.



dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYCCKUNA 3apsjl, BEHIECTBO, TEJIO, O00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (QPU3MUEeCKUe BEJIMYUHBI, E€IUHUIIBI
MU3MEPEHUS, KOCMOC, TIJIAHETHI, 3B€3/1bl, COJIHIIE.

buonorus: porocunres, aApixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

29.4. Conep:xkanue o0yyeHus B 9 kiacce.
29.4.1. BemecTBO 1 XMMHYECKasl PEAKIUSI.

[lepnonnueckuii 3akoH. Ilepuogmueckass cucreMa XMMHYECKUX 3JIEMEHTOB
JA.1. MenneneeBa. CtpoeHne atroMoB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB
XUMHMUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KAIHsI, KaJIbIUs U X COEAUHEHUN
B COOTBETCTBMM C IIOJIOKEHMEM »3JieMeHTOB B Ilepuoaunueckoil cucreme u
CTPOEHUEM HX aTOMOB.

CtpoeHue BellecTBa: BUJBI XUMHUYECKOW CBSA3W. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOW PELIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccmbmcauml M HOMCHKJIaTypa HCOPraHHMYCCKUX BCIICCTB. XHUMHUYECKUEC
CBOMCTBA BCHICCTB, OTHOCAIIHUXCA K PA3JIMYHBIM KJIaCCaM HCOPTaHHYCCKHUX
COC,HHHCHHﬁ, I'CHCTHYCCKAA CBA3b HCOPTaHNYCCKHUX BCIICCTB.

Knaccudukanuysa XuMrH4ecKux peakiuii mo pa3indyHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIoBOMY 3 EKTy, 1Mo
W3MEHEHUIO CTENEHEW OKHUCIICHUS XUMUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonarne o ckopocTu xumuueckor peakiuu. [loHsatue o0 00OpaTUMBIX U
HEOOpAaTUMBIX XMUMHYECKUX peakuusx. [IoHsTHEe 0 rOMOTreHHBIX M TeTepPOreHHBIX
peakuusx. llonarue o karanmse. [lonsatue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIIOIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU M IOJ0KEHHE XUMHUYECKOIO
paBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKLUUU,  SJEKTPOHHBIA  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHOM ~ PEaKLUHU. CocraBnenue  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMIOJb30BAaHUEM  METOJIa
AJICKTPOHHOTO OajaHca.

Teopust 2IEKTPOIUTUYECKON TUCCOUNUALMHI. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonel, annonsl. MexaHu3M AHMCCOLMALMU BEIIECTB C Pa3JIMYHBIMM BUIAMH
xuMudeckoi csizu. CteneHs Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUsl IPOTEKAHUs peaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIlICHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoiCTBa KHUCIOT,
OCHOBAHMI U COJICH B CBETE MPEACTABICHUM 00 IJIEKTPOIUTUUECKON TUCCOIMAIINN.
KauectBennbie peakuyuu Ha noHbL. [IoHSATHE O THIPOIU3E CONEH.

XVUMUYECKUN JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAITMYECKHX
pEIETOK HEOPTaHUYECKUX BEIECTB - METAJJIOB U HEMeTaJuloB (Tpadura u anmasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATpUsl), HMCCIEJAOBaHUE 3aBUCHUMOCTH CKOPOCTHU
XUMUYECKON peakiu OT BO3ACHCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE
AJIEKTPOINPOBOTHOCTH PACTBOPOB BEHIECTB, Ipollecca AUCCOLUAINUA KHUCTOT,
menouert U coyie (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEpUAsIOB), MPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOIIMX NPU3HAKK MPOTEKAHUS PEaKIHid HOHHOro oOMeHa
(oOpa3oBanme oOcaaka, BBIIEICHUE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOMINX ~ MPUMEPbl  OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX  pEaKIUl
(ropeHue, peakluu Pas3IoKEHUs, COCIMHEHUS), PACO3HABAHUE HEOPTaHHMUECKHUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKIUd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4.

29.4.2. HemeTasuibl U UX COEIUHEHUS.

OOmast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHuss. CTpoeHue M (PU3HYECKHE CBOMCTBA MPOCTHIX
BELIECTB - FaJJOT€HOB. XMMUYECKHE CBOMCTBA HA TPUMEPE XJIopa (B3aUMOEICTBUE
C MeTaJulaMM, HEMeTajulaMu, Ienodamu). XiopoBonopoa. ComsiHas KHCIOTa,
XUMHAYECKHE CBOWCTBA, IIOJIydyeHHE, MpuUMeHeHue. JleiicTBue Xxjopa H
XJIOPOBOJOPO/A HA OPraHU3M 4YeJIoBeKa. BakHelIne XJIOpHUIbl U UX HAaXO0XKJIEHUE
B [IPUPOJE.

OO6mast xapakrepuctuka snemMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Crpoenue n Qu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJA U CEPBI.
AnnoTponHble MOAU(PUKALIMKA KUCIOPOAa U cepbl. XMMUUYECKUE CBOMCTBA CEPBHI.
CepoBopopo/i, cTpoeHue, (pu3ndeckue u XuMruieckue cBorucTBa. OKCHUIbI CEPbl KaK



IPECTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCIO0Ta, PU3NUECKUE U XUMHUECKHE
CBOMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHerudUUYecKue).
XVWMHUYECKHE PEAKIIMH, JIEKAIIUEe B OCHOBE MPOMBIIIJIEHHOIO COc00a MOoTyYeHus
cepHOM KUCIIOTHI. [Ipumenenne. Conu CEpHOM KHUCIIOThI, KAYECTBEHHAS PEAKIUS Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COEAMHEHUN B MpHUpoAe. XHUMHUYECKOE
3arpsiI3HEHUE OKPYIKAIOLIEH Cpenbl COEAMHEHUSMU cepbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPe0TBPAIICHHUS.

OO0mast xapakTepuCTHKa 3JeMEeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHUE B NMpUPOJE, (PU3UUECKUE U XUMUYECKHUE CBOWCTBA.
Kpyrosopor a3ora B npuposne. AMMHAK, €ro (GU3nYecKue 1 XUMUYECKHUE CBOMCTRA,
nojiyueHue W npuMeHenue. Conu aMMOHUS, UX (PU3MYECKHE M XUMUYECKUE
CBONMCTBa, npuMeHeHHe. KadecTBeHHas peakiuss Ha HMOHBI aMMOHHUA. A30THas
KHCJIOTa, €€ MOoJy4deHue, (U3NYecKue M XHUMHUYECKUEe CBOHCTBa (00lIue Kak
IpeCTaBUTeNs Kjlacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
coJield aMMOHUS B KQUeCTBE MUHEPAIbHBIX yI0OpeHNA. XUMUYECKOE 3arpsi3HEHNE
OKpY’KaIOIlled Cpellbl COEAMHEHUSMHU a30Ta (KUCIOTHBIE MIOXKIH, 3arps3HEHUE
BO3]lyXa, ITOYBBI U BOJOEMOB).

docdop, amnorponusie Moaudukanuu docdopa, GpuznUuecKkue U XuMUIECKUe
cBorictBa. Oxcua docdopa (V) u pochopHas Kuciora, pu3nuecKkue U XUMUIECKUE
CBOWCTBa, moiydeHue. Mcmonp3oBanue QocharoB B KadecTBe MHUHEPAIbHBIX
ya00peHHUIA.

OO6miast xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

VYriepon, amuIOTpPONHBIE MOAW(PUKAINNK, PaclpOCTpaHEHWE B TPHUPOJE,
dbuzuyeckre M XUMHUYECKUEe CBoMcTBa. AjncopOmusi. KpyroBopoT yriepona B
npupoze. OKcuasl yriiepoaa, ux GU3NYECKUe U XMMHUYECKHUE CBOMCTBA, JNCHCTBUE
Ha KUBBIC OPTaHWU3MBI, MOJyUYCHHUE W MPUMEHEHHE. DKOJOTHYECKHUE MPOOIIEMBI,
CBs3aHHBIE C OKcuoM yriaepona (IV), runoresa riao0aabHOTO MOTETUICHHS KITMMATa,
NapHUKOBBIN () PeKkT. YTonpHas KUCIO0Ta U €€ COJIU, NX (PU3UIECKUE U XUMUIECKUE
CBOICTBA, MOJyueHre u mpuMeHeHne. KauecTBeHHast peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIICHHOCTH W CEIHCKOM
XO35IUCTBE.

HepBOHaanBHBIG ITOHATHS 00 OpPraHM4YCCKHX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 3THJICH, AICTUJICH, 3TAHOJI, INTMOCPUH, YKCYCHAA KI/ICJIOTa).



[IpupogHbie HWCTOYHUKH YTJIEBOJOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
MPOIYKTHI X TIEPepabOTKH (OCH3WH), KX POJb B OBITY M MPOMBIIIJICHHOCTH.

[TonsaTre 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KUpaX, OelKax, yrieBoaax -
U HUX pOJM B KU3HU 4YEIOBEKA. MaTepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHUM.

KpemHunii, ero @usnueckue U XUMUYECKHE CBOMCTBA, IMOJY4YEHUE H
npumeHenue. CoenuHeHus KpeMHHUs B mpupojie. O01ue nmpeacTaBieHus 00 OKcue
kpemuus (IV) u xpemuueBoit kucnore. CUIMKaThl, UX HCIOJIb30BAaHUE B OBITY,
MEUITMHE, MPOMBIIIIICHHOCTH. BaykHEHIITNE CTPOUTEIIbHBIC MAaTEPHUAITbI: KEPAMHUKA,
CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 6e30macHOT0 WCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HH.

XUMUYECKUIN IKCIIEPUMEHT: U3YUE€HHE 00pa3lloB HEOPTraHWYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHMCJIOTBI, TPOBEAEHNE KAYECTBEHHBIX PEaKIMK HA XJIOPUA-UOHBI
U HaOJIOJICHUE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaKawoIliune GUu3ndecKue u
XUMHUYECKUE CBOWCTBA TAJIOTEHOB M UX COCAMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), O3HAKOMJIEHHE C oOpaslaMu XJIOpUJIOB (TaJOTreHHUJIOB),
O3HaKOMJIEHHE ¢ 00pa3liaMH CEPhI U €€ COCTMHEHUSIMU (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEpUAIIOB), HAOJIIOCHUE TMpolecca OOyIIIMBaHUS caxapa Ioj JeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, U3YYEHHE XUMHYECKUX CBOMCTB
pa30aBiIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peakIuy Ha cyJibdat-
WOH M HaOJIOJIEeHHWE TpH3HAKa €€ MPOTeKaHWs, O3HAKOMJIEHHE C (DU3MYECKUMU
cBoiicTBamMu azora, (ochopa M HX coeAUMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpeHUH, MoTyUueHue,
coOMpaHue, pacrno3HaBaHME M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEJICHUE
KAueCTBEHHBIX pPEaKIMii Ha MOH aMMOHUSA U (ochaT-uOH U U3yUeHUE MPU3HAKOB UX
IIPOTEKaHUsl, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHOW A30THOM KHUCIJIOTHI C MEIBIO
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHHE Mojenen
KPUCTAJNIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLIeCCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM NPOTHBOTa3a, MOJydeHHe, COOUpaHue, paclo3HaBaHUE M M3yUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklHnil Ha KapOoOHAT U
CUJIMKAT-UOHbl U H3yYCHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C
MPOAYKIIUEN CUITMKATHOU MMPOMBIILICHHOCTH, PEIICHUE KCIIEPUMEHTATBHBIX 3a/1a4
1o TeMe "Ba)kHeln1e HeMeTaIbl U UX COECIUHEHUS".

29.4.3. MeTtaiuibl 1 UX COEIUHEHUS.

0611135[ XApPaKTCPHUCTHKA XUMHUYICCKUX JJICMCHTOB - MCTAJIJIOB Ha OCHOBAHHH



ux mnosioxkeHus B Ilepuoamyeckon cucreme Xumuuyeckux 3emeHtoB J[.H.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtalinyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MeTaioB. U3NYecKnue U XMMUYECKHE CBOWCTBa MeTaiioB. OOmue
CHocoObl Mody4yeHusi MeTamioB. [loHSATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOoppo3uu. CruiaBel (CTallb, YyT'YH, TIOPATIOMUHHMN, OpOH32)
U X IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTaiuibl: MoOJIOKEHUE B lleproanueckoi cucreMe XMMUYECKHUX
anemeHToB J[.M. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXJICHHUE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U Kanus). OKcUabpl u
TUJAPOKCUABI HATpus W Kanuda. l[[puMeHeHHe WIENOYHBIX METAIOB MW UX
COCIMHEHUM.

[[lenoyHO3EeMENbHBIE METAJJIBI MarHuid W KaJlbLMH: IIOJOXEHUE B
[lepnoanueckon cucreme xumuueckux 3eMeHToB .M. MeHneneeBa, CTpOCHUE UX
aTOMOB, HaxXOJeHHE B Ipupojie. Duznyeckre 1 XMMHUYECKHE CBOMCTBA MarHusi 1
Kanblys. BaxkHeime coequHeHus KalbIns (OKCUI, THIPOKCHUI, COJn). XKeCTKOCTh
BOJIbI U CLIOCOOBI €€ YCTPAHEHUSI.

AutomMuHui: nonoxenne B [lepuoandyeckoil CHCTEME XUMUYECKUX JIEMEHTOB
AWM. Menneneesa, crpoeHue aroMa, HaxoxaeHue B npupoxae. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTTOMHMHHUS.

JKeneso: nonoxenwue B [lepruoanyeckon cucteMe XuMA4eCKuX 3jieMeHToB 1. 1.
MenpneneeBa, CTpOEHHE arToMa, HaxXxOXJeHHe B mnpupoae. Duzmyeckue u
XUMHYECKUEe CBOMCTBA xeje3a. OKCHUibl, THAPOKCUABI U conu conu xene3a (II) u
xenesa (III), ux cocra, cBOMCTBA U MOTYUYCHHUE.

XHUMHUYECKUI SKCTIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3liaMi METAJJIOB U CIUIABOB,
ux (UBUYECKUMHU CBOWCTBAMHU, H3YyUYCHHE PE3YJIbTAaTOB KOPPO3UU METAJIOB
(BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPUAIOB), OCOOCHHOCTEW B3aMMOJIECUCTBUS
OKCH/JIa KaJIbIUSI U HATPUS C BOAOU (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
UCCIIEJOBAHUE CBOWMCTB KECTKOW BOJIbI, Mpoliecca TOPEHUs KeJe3a B KUCIOPOJIe
(BO3MOXKHO  HCHOJIb30BAaHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUuE€CTBEHHBIX pPEaKIUMi HA MOHBI (MarHus, KaJbIUs, AJIFIOMUHMS, [IMHKA, Keje3a
(IT) u xene3za (I11), meau (1), HabnrogeHUE U OMKMCAHUE MPOIECCOB OKPAITMBAHUS
MJJaMEHU MOHAMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA ATIFOMUHUS
Y TUJPOKCHUJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 33/1a4 Mo TeMe "BaxkHelmue



METAJIBI U UX COETMHEHU" .
29.4.4. XuMus 1 OKpy>Karomias cpe/a.

BemecTtBa n marepuansl B IOBCEIHEBHOM >KM3HM YeNIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momours npu
XUMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYyXaroleh cpeipl (TpeaenbHas IOMyCTHMAst
KoHIIeHTpalus BemecTB (ganee - [1JIK). Ponb xuMuM B perieHUH 3KOJIOTHYSCKUX
pooieM.

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE 00pa31l0B MAaTEpPHUAIIOB (CTEKJIIO, CIIIABBI
METaJIJIOB, OJIUMEPHBIE MATEPHUAIIbI).

29.4.5. MexxnpeaMeTHbIE CBSI3H.

Peanmmszanus MeXnpeaMETHBIX CBA3EH NMpU H3yYEHUM XUMUHA B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BAaHUE Kak OOIMIMX €CTECTBEHHO-HAayYHbIX
IOHATUM, TaK U MOHATUH, SABIAIONIUXCS CUCTEMHBIMU U OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTecCTBeHHO-HAyYHbIC MOHSATHS: HAyYHBIH (DaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KJIacCHU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MNaPHUKOBBIM
3 deKT, TEXHOTIOTUSsI, MaTEPUAITBI.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIuOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUI 3apsi, MIPOBOTHUKH,
MOJIYTIPOBOJHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILeCTBa, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTAJIIINYECKas
peIieTKa, CIUiaBbl, (PU3MUECKUE BEIMYUHBI, SIUHUIIEI MU3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3B€3/b1, COJIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, sKOCUCTEMa, MHUHEpAIbHBIE
yI0OpeHus, MUKPORJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TTOPO/IbI, MTOJIE3HBIE
HCKOIaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

29.5. Ilnanupyemblie pe3yJibTaThbl OCBOEHHMSI NMPOrpaMMbl N0 XMMHHM Ha
YPOBHE OCHOBHOI0 0011110 00pa30BaHusl.



29.5.1. N3ydeHnwe XUMHM Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
HAIPaBJICHO HA JOCTHMIKEHHE OOYYAIOIMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MIPEIMETHBIX PE3YyJIbTaTOB OCBOCHHSI Y4EOHOTO MpeMeETa.

29.5.2. JIuyHOCTHBIE PE3YyJIbTaThl OCBOEHUSI MPOrPAMMbl OCHOBHOI'O OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENIbHON ACATENBHOCTH B COOTBETCTBHM C TPAJULMOHHBIMA POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMHM, IPUHATBIMU B
oOmiecTBe MpaBUjIaMHd M HOpPMamMH TIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

29.5.3. JIuuHOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS
PYKOBOJICTBOBaThCA  CHUCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUM W
pacuIMpeHre OmnbITa ASsTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) MaTPUOTUYICCKOT'O BOCIIMTAHHA:

IICHHOCTHOTO OTHOIICHHS K OTECUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY
U HAyYHOMY HACIICJIMI0, TIOHMMAaHUs 3HAYCHHUS XWMHUYCCKOW HAyKH B IKU3HU
COBPEMEHHOT0 O00IeCcTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOUN WH(MOpMarmend o
NIEPEIOBBIX JOCTMKCHHUSAX W OTKPBITUAX MHPOBOH M OTCUSCTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa’kJJaHCKOT'O0 BOCIIUTAHUS:

MPEACTABICHUSI O COLMAJbHBIX HOPMAaX MW NPaBWIAX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTMX  BHAAX
NESITeTPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBLHOCTH TpHU
BBITIOJTHEHUM Y4YEOHBIX, TMO3HABATENbHBIX 3aJ]]a4, BBIOTHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIU B MPOIIECCE ITOM yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TMOBEACHUE W TOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCJIEICTBUM TOCTYNKOB;

3) LEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUX IPEICTABICHUM O BELIECTBE U XMMHUYECKOM pPEAKIUU,
COOTBETCTBYIOLUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABJISAIOLIUX
OCHOBY I TIOHUMAHUSI CYIIHOCTH HAyYHOW KapTHUHBI MUpa, NPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUA IIPUPOJBI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOTHOM CPEOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;



MMO3HABATEILHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJYYEHUE HOBBIX 3HAHUM 10
XUMHH, HEOOXOIUMBIX JUIsl OOBSICHEHUS HAOJI01aeMBIX MPOIECCOB U SBICHUI;

MO03HABATEJIbHOM, NH(POPMAMOHHOW M YUTATEIbCKON KyJIbTYphl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

WHTepeca K OOYUYeHHWIO W IMO3HAHUIO, JFO003HATEIHHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  caMOOOpa30BaHMIO, TMPOEKTHOW W  HUCCIEN0BATEIhCKOU
JESATSIILHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHS OOyYCHUS B
JlanbHEHIIeM;

4) popmMupoBaHUs KyJIbTYPhI 30POBB:

OCO3HAHMWS IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3J0POBBIH 00pa3 XKWU3HHU, OCO3HAHUS IOCIICJICTBUUA WU
HEIPUATHUS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH COONIOJICHUs] TMpaBuia Oe30macHOCTH TIpu  oOpalieHun ¢
XUMHYECKHMH BEIICCTBAMH B OBITY U PEaJbHOM KU3HHU;

5) TpyZ1OBOr0 BOCIIMTAHMSL:

HMHTEpeca K MPaKTUUECKOMY U3YUYEHHUIO Tpodeccuii U TpyJa pa3IudyHoro poja,
YBaXKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  NPEJAMETHBIX 3HAaHUW 10 XHUMHH, OCO3HAaHHOTO  BBIOOpa
WHIMBUIYaJIbHOW TPACKTOPUHU IPOJIOIKEHUST 00pa30BaHUs ¢ yU€TOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHentHon npodeccnoHanbHON IeITSIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATIBHOU CPEIE;

6) SKOJIOTHYECKOTO BOCTTUTAHHMS:

AKOJIOTMYECKU 11€J€CO00pPa3HOr0 OTHOUIEHUSI K MPUPOJAEC KaK HCTOYHUKY
YKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUS 1IEHHOCTH 3J0POBOTO U
Oe3omacHOoro o0pa3a KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY
bu3ruecKoMy M TICUXHMYECKOMY 3JI0pPOBBIO, OCO3HAHHS IIEHHOCTH COOJIOACHUS
paBuiI 0€30MAaCHOTO MOBEJCHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOKAIOIIKNX 3JI0POBBIO U )KU3HU JIIOACH;

CHOCOOHOCTH NPHUMEHATh 3HAHUS, MOJIydaeMble NPU H3YYEHUH XUMHH, IS
pelIeHns 3a/1ad, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOIHOM CpeNoM, IMOBBIIIECHUS



YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH X PEMICHHS TTOCPEACTBOM METOIOB XHUMUH;

DKOJIOTMYECKOTO  MBIIUIEHUS, YMEHHUS  DPYKOBOJACTBOBATBCS UM B
NIO3HABATEIbHOM, KOMMYHUKAaTUBHOM U COIIMATIbHOM IIPAKTHKE.

29.5.4. MeranpenmeTHble pe3yibTaThl. B cocraBe mMeTanpeaMEeTHBIX
pe3yibTaTOB  BBIACISAIOT 3HAYUMble i (OPMUPOBAHUS  MHUPOBO33PEHUS
oOllieHay4YHble TIOHATHS (3aKOH, TEOpHs, NPUHIIMI, TUNOTe3a, (akKT, CUCTEMA,
IPOLECC, AKCIEPUMEHT W JPYroe), KOTOpPHIE HCIOJIB3YIOTCS B €CTECTBEHHO-
HAYYHBIX Y4eOHBIX IPeIMETaXxX U MO3BOJISIOT HA OCHOBE 3HAHUHN U3 3TUX MPEAMETOB
dbopMHupOBaTH TPEACTABICHWE O I[IEJIOCTHOW HAy4YHOW KapTUHE MHpa, U
yHUBEpCalbHbIe Y4YeOHbIe JEWCTBHUS (NIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
pEeryJsiTUBHBIE), KOTOpble o0O0ecrneuynBaloT (HOPMUPOBAHME TOTOBHOCTH K
CaMOCTOSATENIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO YUYEOHOW IESTENbHOCTH.
MeranpeaMeTHbIe Pe3yabTaThl OCBOECHUSI 00pa30BaTEIbHON MTPOTrpaMMBbl IO XUMUHU
OTPaXKaroT OBJIAJICHUE YHUBEPCAJIbHBIMHU ITO3HABATEJIBHBIMU JEHCTBUSIMH, B TOM
qyHCIIe:

1) 6a30BBIC IOTHYCCKHE ICHCTBUS:

YMEHHME HCIOJIb30BAaTh INPHUEMBI JIOTUYECKOTO MBILUIEHUS IPU OCBOCHHUH
3HaHWI: pacKphIBaTh CMBICI XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIE
IPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JAPYTMMHU IOHATUSMH), MCIOJb30BaTh
HNOHATHUSA JJIs1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUM, BBIOUPATh OCHOBAHUS U
KPUTEpUU ISl KJIACCU(PUKALMKM XUMUYECKUX BEIIECTB U XUMHYECKHX PpEeaKluH,
yCTaHaBIMBAaTh MPUUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU H3YUEHHS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIAYKTUBHBIE, AENYKTHUBHBIC, 10 aHAJIOTHUH),
IIPOBOJIMTH BBIBOJBI M 3aKJIFOYEHNS;

YMEHHE TPUMEHATh B TMPOIECCE TMO3HAHUS TOHATUA (NPEIMETHBIC W
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECIIH, UCTIOJIb3yEMbIE B XUMUU,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICIbHBIE MPECTABICHUS -
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XMMHUYeckas ¢opMmyna W YypaBHEHHUE
XUMUYECKON PEaKiiy - MPU PEHICHUH y4eOHO-TI03HABATENBHBIX 33/1ad, C YYETOM
3TUX MOJEIBHBIX NPEACTABICHUN BBISBIATh M XapPaKTEPU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YyYaeMbIX OOBEKTOB - XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJIEACTBEHHBIC CBSI3U U
MIPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX;

2) 6a30BbIC UCCIIEAOBATEILCKUE ACHCTBHS:



YMCHHUC HCIIOJB30BAaTh ITIOCTABJICHHBIC BOIIPOCBI B Ka4CCTBC HHCTPYMCHTA
IIO3HaHM, a TAKXKC B KAQ4CCTBC OCHOBBI AJIsA (l)OpMI/IpOBaHI/IH I'IIOTC3bI 110 IIPOBCPKC
IMPaBUJIbHOCTH BbBICKA3bIBACMbIX CY)KI[CHI/Iﬁ;

NpUOOpPETEHUE OMbITa IO ITUTAHUPOBAHWUIO, OPTaHW3allUd W TPOBEICHUIO
YUYEHUYECKUX OJKCIEpUMEHTOB: yMEHHE HaONIoAaTh 3a XOJOM Tpollecca,
CaMOCTOSITENILHO MTPOTHO3HPOBATh €ro Pe3ysbTar, (hopMyarpoBaTh 0000MIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO OIBITA, UCCIICIOBAHMS, COCTABIATh OTYET
0 MPOJIeNIaHHOM padoTe;

3) pabota c nHbOpMAITHEC:

yMEHHE BBIOMpPATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HH(POPMAIUIO
pa3IUYHBIX BUJOB U (HOPM MPEICTABICHUS, MOJIyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAs JUTEparypa XUMHUYECKOIO COJAEpPXKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WHTepHeTa), KpPUTUYECKH OLEHHWBATH MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHUE MPUMEHATHh PA3IMYHbIE METOJAbl U 3alpPOCHl MPHU IMOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIUMBIX I BBITIOJHEHUS
y4eOHBIX W TO3HABATEIBHBIX 3a7a4 OMPEICIECHHOTO THITA, TPUOOPETCHUE OMBITA B
0o0JacTH  MCTHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOTO MCIIOJIb30BaHUS PA3TMIHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO GOpMY TpeACTaBICHUS HHPOPMAIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOKHBIMH CXEMaMH, JharpaMMaMH,
npyrumu hopmamu rpaduKu U ©X KOMOWHAIIUSAMY,

YMEHHE HCIONb30BaTh M aHAJM3UpPOBaTh B Ipolecce Y4YeOHOH U
UCCIIEJIOBATEIBCKOM NIeATEIbHOCTH HHPOPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTAa HA COCTOSIHUE OKpYXaroled NpHUpPOJAHOU
Cpenpbl;

29.5.5. V oOyuaromerocst OyayT copMUpOBaHbI CIEAYIOIINE YHUBEPCATIbHbBIC
KOMMYHHUKATHBHBIC JICHCTBHS:

yMEHUE 3a]1aBaTh BOMPOCHI (B X0J1¢ Arayiora U (MiIM) TUCKYCCHUU) TIO CYIIIECTBY
oOcyxmaemMoii TeMbl, (QOPMYJIHPOBATH CBOM TPEIJIOKECHUS OTHOCHUTEIIHHO
BBITIOJIHEHUS NIPEJIOKEHHOMN 3a/1a4H;

MPUOOPETEHUE OTBITA MPE3CHTAIIMN PE3YJIHTATOB BBIMIOJHEHUS XUMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOpPHOTO OMbITA, JTA0OPATOPHON PabOTHI MO UCCIIETIOBAHUIO
CBOWMCTB BEIECTB, Y4EOHOTO MTPOCKTA);



3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMM I103HABATEJIBHOW U
UCCIIEJIOBATENLCKON /IEATEIbHOCTH MpPH PEIICHUH BO3HUKAIOMIMX MpoOiieM Ha
OCHOBE y4eTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (00CYXIEeHUS, 0OMEH
MHEHMSIMH, 'MO3TOBBIE IUTYpMBbI', KOOPJIHWHAIIMSA COBMECTHBIX JIEWCTBUU,
onpeereHrue KpUTEPUEB MO OI[EHKE KaueCTBa BHIMOJIHEHHOW pabOThI U IPYTHE);

29.5.6. Y obyuatomierocs OyayT chopMUpOBaHbI CIACAYIONINE YHUBEPCATIbHBIC
pEryJsiTUBHBIC ICUCTBUS:

YMEHHE CAMOCTOSTEIBHO ONPEIEATh LEJIN JAESITEIbHOCTH, IIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BEIONpaTh Hanboee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
NO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSTh WM KOPPEKTUPOBATH
NPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUM I[PU BBIOJHEHUM 3aJaHUN C YYE€TOM
IOJyYEHUs] HOBBIX 3HaHUM 00 M3yyaeMbIX OOBEKTax - BELIECTBaX M PEaKLMSIX,
OLICHUBATh COOTBETCTBUE MOJYUYEHHOI'O PE3YJIbTATA 3asBJICHHOM LIEIIH;

YMEHHE UCITOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraeéMble B yCIOBUU
3aJlaHUM.

29.5.7. llpeameTHbIE PE3yabTAaThl OCBOCHHS TPOrPaMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O 00IIero 00pa3oBaHusl.

B cocraBe nmnpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 0053aTEIBLHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepasbHOM paboyeil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIIOCOOBI
nercTBui, cnenuduueckue 1A mpeAMeTHOM  obmacth  "Xumus"', BHUIBI
NESATEILHOCTH 10  TIOJYyYEHHWIO HOBOTO  3HAHMS, €ro HHTEpIpeTaluH,
peo0pa3oBaHUIO W MPUMEHEHUIO B PA3JIMYHbBIX YICOHBIX M HOBBIX CUTYaITUsX.

29.5.7.1. K xoHuy oOyuenus B & Kiacce y oOyuaromerocss OyayT
c(hOpMHUPOBAHKI CIEAYIONINE PEIMETHBIC PE3YIbTATHI IO XHMHH:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKUX TOHSTHI: aToM, MOJIeKyJa,
XMUMHUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH (OJTHOPOIHAS
Y HEOJIHOPO/IHAsA), BaJICHTHOCTh, OTHOCUTEJIbHAS! aTOMHAsl M MOJIEKYJIsIpHasl Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MAaccoBas J0JII XUMHUYECKOTO
3JIEeMEHTa B COEIMHEHHH, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHULIATENIBHOCTh,  CTENEHb  OKHUCICHHS, XHMHYECKas  peakuus,
KJaccu(UKanus peakiuil: peakiMi COCIUHEHHUS], PEaKIUU Pa3NIOKEHUs], PeaKuuu
3aMeIleHMs], Peakluuu OOMEHa, 3K30- U DHIOTEPMHYECKUE PEaAKIMH, TEIIOBOU



addexT peakiuu, SIPO aToMa, IICKTPOHHBIM CIOM aToma, aTOMHash OpOWTallb,
paanyc aTomMa, XMMHUYECKasl CBs3b, MOJSPHAS W HEMOJSApHAs KOBAJCHTHAsI CBS3b,
WOHHAs CBS3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIeCTBa
(mpoueHTHas! KOHLIEHTpAaIKs) B paCTBOPE;

HILTIOCTPUPOBATH B3aAUMOCBSA3b OCHOBHBIX XUMHWYCCKUX MOHSTUHN U IMPUMCHATDH
OTH IIOHATHA ITIPpU OIIMCAHWUU BCIUICCTB U UX HpeBpameHHﬁ;

MCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBICHUS (DOPMYJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINM;

OTpPEAEATh BAJCHTHOCTH ATOMOB 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTETICHb OKHCIICHUS JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIICHKHOCTH
BELIECTB K OINpPEACIICHHOMY KJIAcCy COEAUHEHUH Mo (opMyiam, BUA XUMHUYECKOU
CBA3M (KOBaJICHTHAs! U MOHHAsA) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpeiBath  cMbica  Ilepuomnueckoro  3axkoHa .M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX IOJOXKeHUs B llepronnueckoi cucreMme, 3aKOHOB COXPaHEHUS
MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABoraapo, ONMUCHIBaTh M XapakTepu3oBaTh TabmuuHy0 (hopmy Ilepmommueckoit
CHUCTEMbl XMMUYECKUX BJIEMEHTOB: pa3jiMyaTh MOHATHUS "TiaBHas noiarpynna (A-
rpynmna)" u "mobounas noarpynna (b-rpynna)", mameie ¥ OOJbIIME TEPHOIBI,
COOTHOCUTH 0003HaYEHUS1, KOTOpbIe UMetoTcs B Tabnuie "lleproauueckas cucrtema
xuMuueckux sneMeHTtoB .M. MeHnaeneeBa" ¢ 4YHCIOBBIMHU XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsAll siapa, 00Iiee YUCio
AJIIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE HIIEMEHTHI, HEOPTraHHMYECKHE BEIIECTBa,
XUMUYECKUE PEaKLMH (110 YUCILy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 1O
TerIoBoMy 3P DeKTy);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE CBOMCTBAa BEIIECTB
pa3IMUHBIX KJIACCOB, MOJATBEPKJAAsl OMNUCAHWE MPUMEPAMU MOJEKYJISPHBIX
YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kad4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKAHUA XHMHUYECKHX MPEBPALICHUN B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOro 3JeMEeHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BELIECTBA B PAaCTBOPE, NPOBOAUTH PACUETHI MO YPABHEHHIO XWMHUYECKOU
peaKunu;

MPUMEHSATh OCHOBHBIC OMEPAIMA MBICTUTEIHHOW NESITCIBHOCTH - aHau3 |
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATHU3AIMIO, KIIACCU(UKAIIUIO, BBISIBICHUE
PUYUHHO-CJICICTBCHHBIX CBS3CH - JIJI1 N3YUYCHUS CBOMCTB BEIIECTB M XUMHYECKHIX
peakIMii, €CTCCTBCHHO-HAYYHbIC METOJbI MO3HAHUS - HAOIIOJCHUE, M3MEPCHHE,
MOJICJTMPOBAHUE, SKCIICPUMEHT (pealbHbIA U MBICIICHHBIN );

CJIEIOBaTh IMpaBWJIaM MOJIb30BaHUS XMMHMUYECKOH MOCYy/I0il U 1a00paTOpHBIM
00opyI0BaHUEM, a TAKXKe MpaBUIaM OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBUH C
UHCTPYKIUSMU IO BBIMOJIHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYEHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAA U KHCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIICHHON MacCOBOM J0JIEW PacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHUE HKCIEPUMEHTHI  T10
pacro3HaBaHHUIO PaCTBOPOB IIEJI0UEH U KUCIIOT C MOMOIIBIO HHANKATOPOB (JIAKMYC,
dbenondranent, METUIOPAHXK U IpyTHE).

29.5.7.2. K xoumy oOyuenus B 9 kmacce y oOyuaromerocs OyayT
c(hOpMHUPOBAHBI CICAYIOMINE PESIMETHBIC PE3YIbTAThI IO XHMHH:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHSITUN: XUMUUYECKUU SJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCJICHUS, XUMHUYECKas
peakiysi, XMMUYEeCKasl CBsI3b, TEIIOBOM 3P HEKT peakinu, MOJb, MOJISIPHBIN 00bEM,
pacTBOp, DJIEKTPOJUTHI, HEJIEKTPOJIUTHI, DSJIEKTPOJUTHYECKAs JAUCCOLMALINS,
peakIMy KOHHOTO OOMEHa, KaTaanu3aTop, XUMHUYECKOe PaBHOBECUE, OOpaTUMBIC H
HEOOpaTUMBbIE peakuuu, OKHUCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCIEHHME M BOCCTAHOBJIEHUE, aJLIOTPONUS,
aM(oTepHOCTb, XMMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaUIMYecKas),
KpUCTAJIJINYECKasi penieTka, KOppo3us METaUIOB, CIJIaBbl, CKOPOCTh XUMHYECKON
peakim, npeaenbHo gomnyctumas konnentpanus [1/IK Bemectsa;

HITIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHYCCKHUX MOHITUH U IMIPUMCHATD
9THU IIOHATHSA IIPHU OIIMCAHKWHU BCIICCTB U UX npeBpameHHﬁ;

MCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBICHHS ()OPMYII BEIIECTB U
YPaBHEHHM XUMUYECKUX PEAKIUM;

OonpcAciATb BAJICHTHOCTb M CTCIICHb OKHCJIICHUS XHMHYCCKHUX OJICMCHTOB B
COCAMHCHUAX PA3JIMYHOTO COCTaBa, MPHUHAAJICKHOCTL BCUICCTB K OIPCACIICHHOMY



KJIACCy COeMHEHUM 1o (hopmysiaM, BUJ XUMUYECKON CBSA3U (KOBAJICHTHAsI, NIOHHAS,
METAJUIMYECKAs]) B HEOPTaHMYECKUX COCJAMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU
dbopmylie, XxapakTep Cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIUHEHUH,
THMN KPUCTAIUIMYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTb cMbIca llepuogmueckoro 3akona J[.M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHHE: OIKCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dbopmy Ilepuogmueckoil cuCTeMbl XMMUYECKHX DJIEMEHTOB: Pa3iMyaTh MOHITHS
"rmaBHas noarpynna (A-rpynmna)" u "mo6ounas noarpynna (b-rpymnmna)", manbie u
OOJbIIFE  TEPHOJIbI, COOTHOCHUTH OOO3HAYCHHs, KOTOPbIE HMEIOTCS B
NEePUOANYECKOM TaOJIMIle, ¢ YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3aps] sApa, oOLIee YUCIO 3JIEKTPOHOB U
pacrpesiesieHue UxX Mo JEKTPOHHBIM CII0SIM), OOBSCHATH OO0IIME 3aKOHOMEPHOCTH
B UBMEHEHUH CBOWCTB 3JIEMEHTOB U UX COEAMHEHUN B MPEAEIIaX MajbIX MEPUOJIOB
Y TJIABHBIX MOJTPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKHE DJIEMCHTBI, HEOPraHWYECKHE BEIICCTBA,
XUMUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TerioBoMy J(h(exTy, M0 W3MEHEHUIO CTEMECHEW OKHUCICHHUS XUMHYECKHUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOmMKME U cCHenupUUECKUe XUMHUUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKAas OMNUCAHHUE MpPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHUM COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUA;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKOU AUCCOLMALUA KUCIIOT, IEI0YEN
U COJIeH, TIOJIHBIE W COKpAICHHBIE YpaBHEHUS pPEaKIUid HOHHOTO OOMeEHa,
YPaBHEHUSI PEAKLHM, MOATBEPKIAIOIMIMNX CYIIECTBOBAHUE T€HETHYECKOW CBSI3U
MEK1y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYIIHOCTb OKHUCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
IMOCPCACTBOM COCTABJICHHSA DJICKTPOHHOI'O Oajtanca PTHX peaKuHﬁ;

IMPOTrHO3HUPOBATHb CBOMCTBA BCHICCTB B 3aBHCUMOCTHU OT HUX CTPOCHUA,
BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa MO (opMyJie COSAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, IMPOBOJAUTH PACUETHI M0 YPABHEHHUIO XWMHUYECKOU
peakiuy;

cOOJII0/IaTh MpaBUia MOJb30BAHMUS XUMHUYECKON MOCYJION U J1abopaTOpHBIM



0o0opy/I0BaHUEM, a TakXKe IMpaBHiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSAMU 10 BBIMOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB IO
NOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOro rasa);

IIPOBOAUTH PEAKLHH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB PA3TUYHBIX
BELIECTB: PAclO3HAaBATh ONBITHBIM IMyTEM XJOPUAOPOMUI-, UOAMA-, KapOOHAT-,
docdar-, cunukar-, cyiab@aT-, TMAPOKCUA-UOHBI, KaTUOHBI AMMOHHUS U HOHBI
U3YYEHHBIX METAIIOB, IPUCYTCTBYIOIIUE B BOIHBIX PAaCTBOPAaX HEOPIaHUYECKHUX
BEILIECTB;

IIPUMCHSITh OCHOBHBIC OIIEPAIIMH MBICIUTEILHON JEATCIHPHOCTH - aHalu3 U
CHUHTE3, CpaBHEHHE, O0O00O0IleHHe, CUCTEMATU3allMI0, BBISIBJICHUE MNPUYUHHO-
CIIEICTBCHHBIX CBSI3CH - JIJIST M3yYCHHSI CBOKWCTB BEIIECTB U XUMHUYECKUX PEAKITUH,
€CTECTBEHHO-HAYYHBIC  METOJbI  TO3HAHUSA - HAONIOJCHUE, W3MEpEeHue,
MOJICJTUPOBAHUE, SKCIICPUMEHT (peabHbIA U MBICIICHHBIN ).

29.6. B (enepasibHBIX M PETHOHAIBHBIX TMPOIEAYpaX OIEHKH KauecTBa
o0pa3oBaHMsI HCMOJB3YETCS TepeueHb (KoaupuKaTop) pacrpeiesieHHbIX 10
KJlaccaM TPOBEPSIEMBIX TPEOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOU
0o0pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO 00IIEero oOpa3oBaHHUs W 3JIEMEHTOB
coJiepKaHus IO XUMUH.

Taomuna 23

[IpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOSHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMmBbl (8 Kiacc)

Kon [IpoBepsiembie IpeAMETHBIEC PE3YIIbTATHl OCBOCHHSI OCHOBHOM
IpOBEPSAEMOT | 00pa30BaTEIBHOM MPOTrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus
0 pe3yJibTaTa

1 ITo Teme: "[lepBoHayanbHbIE XUMUYECKAE TOHATHS"

1.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSTHUW: aToM,
MOJIEKYJIa, XUMUYECKAN 3JIEMEHT, ITPOCTOE BEIIECTBO, CIIOAKHOE
BEIIECTBO, CMECh (OJIHOPOJIHASA U HEOJHOPOIHAS ), BAJICHTHOCTb,
OTHOCHUTENIbHAsl aTOMHAsi U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHASI MAacCa, MacCoOBas J0JIsI XUMAYECKOTO
DJIEMEHTa B COCIUWHEHWUW, MOJSIPHBIA 00BEM, XHUMHYECKas
peaknus, KiacCU(UKAIUS PEaKIHi: pPeakluu COCTUHCHUS,




pEeaKIUU Pa3IoKEHMs], PEaKIMKM 3aMELICHMs], peakluu oOMeHa,
9K30- ¥ SHAOTEPMUUYECKHE PEAKLIUU, TEIUIOBOM 3P(EKT peakinuu,
pacTBOp, MaccoBasi J10JIsl BEIECTBA (MPOLEHTHAs! KOHIIEHTPALIMSI )
B PacTBOpE

1.2

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHI
U TPUMEHATh 3TU MOHSATHUS MPU ONMCAHUM BEIIECTB U UX
MPEBpaILCHUN

1.3

UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY I COCTaBJICHUS
(dbopMyI1 BEIIECTB U YPABHEHUM XUMUYECKUX PeaKui

1.4

PacKphIBaTh CMBICI 3aKOHOB COXPAHEHUS MAaCChl BELIECTB,
MMOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUYE€HUs, 3aKOHA
ABoraapo

1.5

ONpEeNeNATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX
COCIUHEHUAX

1.6

KJIACCU(PUIIMPOBATh XUMHUUECKHE PEAKIUU (T10 YUCIYy U COCTaBY
YYACTBYIOIIMX B PEAKLIMH BEILIECTB, [10 TEINIOBOMY 3(P(EKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO K MOJIAPHYIO MAaCChI
BCIICCTB

1.8

BBIYKCIIATH MACCOBYIO JIOJIFO XHMHYECKOTO JJEMEHTa II0
dhopmyIie COeTUHECHMUS,

1.9

BBIYUCJIATh MAaCCOBYIO JOJIO BCUICCTBA B PaCTBOPC

1.10

NPUMEHATh  €CTECTBEHHO-HAYYHBIC METOJMBI  IMO3HAHHUS -
HAOMIO/ICHNE, W3MEpPEHHEe, MOJCIUPOBAHUE, OKCIICPUMEHT
(peanbHBIN U MBICTICHHBIHN )

[Io Teme: "BaxHelmue NPEACTABUTEIN HEOPTaHUYECKUX
BelecTs"

2.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSITHIA: OKCHun,
KHCJIOTa, OCHOBAHUC, COJIb

2.2

ONpENENATh MNPUHAJIEKHOCTh BEIIECTB K OINPEIACICHHOMY
KJIACCy COE€MHEHUI 10 (hopMyam
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KJIaCCI/ICbI/II_[I/IpOBaTB HCOPraHNYCCKHC BCIICCTBA




2.4

XapaKTepHU30BaTh (OMHUCHIBATh) OONIME XMMHYECKUE CBOMCTBA
BEIIECTB  PA3JMYHBIX KJIACCOB, TOJTBEpXkAasi OINUCAHUE
OpUMEPAMH  MOJIEKYJIIPHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XMUMHUYECKUX peaKLni

2.5

IMPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX
KadC€CTBCHHOI'O cocCTana, BO3MOXHOCTHU IMPOTCKAaHUA
XUMHNYCCKHUX HpeBpameHHﬁ B PA3JINMYHBIX YCIIOBUAX

2.6

CIIEJIOBaTh MpaBWJIAM TIOJB30BAHHMSI XWMHUYECKOW MOCYIO0H U
71a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE TpaBUIaM OOpaICHHS
C BeIIeCTBAMHM B COOTBETCTBUM C HMHCTPYKIMSIMHU IO
BBITIOJIHEHUIO ~ JJaOOpaTOPHBIX ~ XMMHYECKUX  OIBITOB IO
MOJIYYCHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOA U
KHCJIOPOJa), IPUTOTOBJIEHUIO pPAaCTBOPOB C  OINPEIECICHHOU
MAaCCOBOM JIOJIEM PAcTBOPEHHOT'O BEIIECTBA, IUIAHUPOBATH M
NPOBOJNTh XMMHYECKHE DJKCIEPUMEHTHI MO PACIO3HABAHUIO
pacTBOpPOB IIENOYEH W KHUCIOT C TOMOIIBIO WHIMKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYTUe)

2.7

IMPOBOJUTL PACUCTEI 110 YPABHCHHIO XUMHYECKOM pe€aKnun

[To teme: "Ilepmonnueckuii 3akoH U Ilepuoanueckas cucrema
xumudeckux sneMmeHToB .M. Menneneea. CtpoeHue aTomoB.
Xumuueckass  cBsA3b.  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE
peakuun”

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHSTHI: PO
aToMa, JIEKTPOHHBIN €O aroma, aTOMHas OpOUTalb, PaanycC
aToMa, XWMHYECKas CBs3b, TMOJSpHAsT W  HENoJspHas
KOBaJIEHTHas CB3b, 3JIEKTPOOTPULIATEIBHOCTh, MOHHAS CBSA3b,
VIOH, KaTUOH, aHUOH, CTEIIEHb OKUCIICHHUS

3.2

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHWYCCKHUE 3JICMCHTHI

3.3

ONMHKCHIBATh M XapakTepU3oBaTh  TaOMMuHyr0  Qopmy
[leproanueckoit cuCTeMbl XMMHUYECKUX SJIEMEHTOB: pa3inyarh
noHsATuss '"rnaBHas mnoxarpynmna (A-rpynna)" u  "mobouHas
noarpynna (b-rpynmna)", "maneie" u "0osbine" nepuosl
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packpbiBaTh cMbIc [lepuoanueckoro 3akona J[.1. Menneneena:
JIEMOHCTPUPOBATh TOHMMAaHWE MEPUOJAUYECKON 3aBUCUMOCTH




CBOMCTB XUMHYECKUX OJJIEMEHTOB OT UX IIOJOXKECHUSI B
IIepuonnueckoii cucreme

3.5 COOTHOCUTh OOO3HA4YEHUS, KOTOpPHIE HMEIOTCA B TaOIuUIE
"[lepponnueckas cucremMa XUMUYECKMX dneMeHTtoB J[.H.
MenneneeBa" ¢ 4YHCIOBBIMHA XapaKTEPUCTUKAMHM CTPOCHHMS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, ooiiee
YUCJIO DJIEKTPOHOB M PACHPEIEICHUE HMX IO AJIEKTPOHHBIM

CJIOSIM)

3.6 OMpENeNATh CTENEHb OKHMCJICHHUS JJIEMEHTOB B OWHApPHBIX
COEJIMHEHUSIX

3.7 OMPENEeNATh BUJ XUMHUUYECKON CBSA3U (KOBaJICHTHAs U UOHHAs) B

HCOPraHU4YCCKNX COCANHCHUAX

Tabnuua 23.1

[IpoBepsiembie 31€MEHTHI coiepkanus (8 Kiacc)

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS

1 HepBOHa‘IaJIBHBIG XUMHWYCCKHUC ITOHATHSL

1.1 IIpeamer xumuu. Ponp XuMuu B )KU3HU YEI0BEKA. XMMUSA B CUCTEME
Hayk. Tena u BemecTBa. @U3NYECKUE CBOMCTBA BEILIECTB. ATpEraTHOE
COCTOSIHHE BEIIECTB

1.2 |IlousTtHe o0 MeTOomax MO3HAHUSA B XUMUHU. YUCTBIE BENIECTBA U CMECH.
Crioco0sI pa3jeneHus cMecei

1.3 ATOMBI 1 MOJIEKYJTIBI. XUMUYECKHUE 31EMEHThI. CUMBOJIbI XUMUYECKUX
31eMeHTOB. [IpoCcThie U CI0XHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4eHUe

1.4 |Xumuueckas ¢dopmyna. BajaeHTHOCT, aTOMOB  XUMHYECKHUX
DJIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENIBHAS
atomMHass Macca. OTHOcUTENIbHAs MOJIeKyJiapHas Macca. MaccoBas
JIOJISI XUMHUYECKOI'0 DJIEMEHTA B COETMHEHUHU

1.5 |KomuuectBo BemiectBa. Monb. MoisipHas Macca. B3auMocBsizb




KOJIMYECTBA, MACChl WM YHCJIA CTPYKTYPHBIX €IWHUI] BEIIECTBA.
Pacuetsl o hopmysiaMm XUMHUYECKUX COSTUHEHUIM

1.6

OU3NYECKNEe U XUMHYECKUE SBJICHHS. XUMHUUYECKAsl PEaKkUuus U €€
MPU3HAKUA. 3aKOH COXPAHEHUsS MAcChl BEHIECTB. XUMHUUYECKHE
ypaBHeHus. Knaccudukamuss XUMHUYECKUX peakuuil (CoeauHeHus,
pazJIoKeHuUsl, 3aMeIleHHs, OOMEHA)

1.7

XHUMUYECKUM IKCIIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOM NOCYJIIOH, C
npaBuiamMu paboThl B JabOpaTOpUuM M MpuUeMaMHu OOpalieHus c
71a00paTOpHBIM 000PYyIOBaHUEM, U3YUCHHE U ONHUCaHuEe (HU3NUECKUX
CBOMCTB  0Opa3lOB HEOPraHWYECKUX  BEIECTB, HaOJIO/IEHUE
¢dbusnueckux (MIaBlI€HUE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B
CTYIIKE, KWUIIEHHE W KOHJEHCAlHUs BOJbI) M XHMHUYECKHX (rOopeHue
CBEYH, NPOKAIMBAHWE MEIHOW IIPOBOJIOKHM, B3aHMMOJEHUCTBUE Mena C
KHCIIOTOW)  SIBJIE€HUM, HAOJIIOJEHWE M ONUCAaHUE IPHU3HAKOB
NpOTEKaHUs ~ XMMHYECKMX  peakuuii  (pa3jokeHue  caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHue
rugpokcuya meau (II) mpu HarpeBanuM, B3aMMOJEHCTBHE XKele3a C
pactBopoM conu meau (II), nzydenune cnocoboB paszueneHus cMmecei
(c momolIbI0 MaruuTa, GUILTPOBaHKE, BbINIAPUBAHUE, TUCTUILIALNUA,
xpomatorpadus), TpOBEACHHE OYUCTKH IOBAPEHHOM  COJH,
HAOJIIOZICHUE W ONHCAHHME PE3yJbTaTOB IPOBEACHHS  ONBITA,
WUTIOCTPUPYIOUIET0 3aKOH COXPAHEHHUs MacChl, CO3/IaHUE Mojelen
MOJIEKYJI (IIApOCTEP>KHEBBIX )

Baxueiimme npecTaBUuTeNI HEOPraHUYECKNUX BEIIECTB

2.1

Bo3nyx - cmecwh razoB. CoctaB Bo3ayxa. Kucimopoa - sneMeHT u
npocroe BeuecTBo. HaxoxaeHue kucioposa B npupoae, puzndeckue
U XUMHU4YecKue cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne
kuciopona. CrocoObl TOJly4eHHs KHUCIopoda B JabopaTopuu U
npoMblluieHHOCTH. KpyroBopor kuciopoma B mpupozae. O30H -
aJIJIOTPOITHAsE MOIU(DUKALIMSL KUCIIOPOAA

2.2

TernoBolr  3p(dEKT XUMHUYECKOW peakuuu, TEePMOXUMUYECKUE
YpaBHEHUS, 3K30- U IHAOTEPMHUUYECKUE peaKuu. TOIUIMBO: yrojib U
MeTaH. 3arpsi3HEHUE BO3/AyXd, YCHJIEHHE MapHUKOBOro 3¢dekra,
paspyleHre 030HOBOTO €0

2.3

Bonopon - anemeHT U npocTtoe BemecTtBo. Haxoxaenue Bogopoaa B




npupoae, (QuU3NYEeCKHe M XUMUYECKHE CBOWCTBAa, INPUMEHEHHE,
croco0sbI nonyyeHust. Kucinorsl u conu

2.4

MonsipHblit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnueckue CBoWcTBa BoAbl. Boja kak pactBopuTenb. PacTBOpHL.
HacsplenHble 1 HEHACBIIIEHHBIE PACTBOPHBI. PACTBOPUMOCTH BENIECTB
B BoJie. MaccoBas 107151 BEIIECTBA B pacTBOPE. XUMUYECKUE CBOMCTBA
BOJIbl. OcHOBaHus. Posib pacTBOPOB B MPUPOJE U B )KU3HU YEIOBEKA.
KpyroBopoT BoJibl B IpUpoAe. 3arps3HEHNE NPUPOAHBIX Boa. OXpaHa
Y OYUCTKA MPUPOJIHBIX BO/JI

2.6

Knaccudukanus HEOPTraHUYECKUX COCJIMHEHUU. Okcuppl.
Knaccudukanus okcugoB: coseoOpasyroiue (OCHOBHbIE, KUCIOTHBIE,
amdorepHbie) U HecojeoOpasyromue. HomeHkiIaTypa OKCHIIOB.
duznyeckre U XMMUYeCKrue CBOMCTBA OKCUIOB. [loryueHne okcumoB

2.7

OcHoBanus. Kiaccudukaiysi OCHOBaHHMI: MIEI0YH U HEPACTBOPUMBIE
ocHoBaHusa. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMHYECKUE
CBOMCTBa OCHOBaHUU. [lonyyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukauuss kucinor. Homenkiarypa  KHUCIIOT.
Ou3nyeckue M XUMHUYECKHE CBOWMCTBA KHUCJIOT. PsI akTUBHOCTH
metaiuioB H.H. bekerosa. [lonyuenue kucior

2.9

Comu. Homenknarypa comneil. @U3n4ecKue U XUMUYECKUE CBOMCTBA
coneu. [Tonyuenue coment

2.10

I'eneTnueckas CBA3b MCKIY KjIaCCaMH HCOPIraHUYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUECKHUI SKCTIEPUMEHT: Ka4eCTBEHHOE OTPEe/ICIICHUE COJCPKaHUS
KHCIIOpOZia B BO3JyXe, MOJNy4YeHHE, coOMpaHWe, paclo3HaBaHHE W
W3Y4YCHUE CBOWMCTB KHCIIOpOJa, HAOMIOICHUE B3aUMOACHCTBUS
BEIIECTB C KUCJIOPOJOM M YCJIOBHS BO3HMKHOBEHUS W MPEKPAIICHUS
ropenus (Toskapa), O3HaKOMJICHHE C 0Opa3liaMH OKCHJIOB U OITMCAHNE
WX CBOWMCTB, TOJIydeHHE, cOOMpaHHe, paclliO3HaBaHUE W HU3YUYEHUE
CBOMCTB BOJIOpOJia (TOPEHHUE), B3aUMOJICHCTBHE BOAOPOa C OKCHUJIOM
Menu  (II)  (BO3MOXXHO  MCIIOJIB30BAaHHE  BHIECOMATEPHUAIIOB),
Ha0It0/IeHre 00pa3loB BEIIECTB KOJIUYECTBOM 1 MOJIb, UCCIEIOBAHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON paCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHOW MacCOBOW JOJIEH
PacTBOPEHHOT'O BEIECTBA, B3aMMOJICHCTBHE BOABI C MeETaUIAMH




(HaTpuem u KaJIbITUEM ) (BO3MOKHO HCMOJIb30BaHUE
BUJIEOMATEPHUATIOB), ONPENEIEHUE PACTBOPOB KHUCIOT M LIEIOYEH C
MOMOILBIO MHANKATOPOB, MCCIEAOBaHUE OOpa3lioB HEOPraHUYECKHUX
BELIECTB pPAa3JIMUHBIX KJIACCOB, HAONIOJCHUE H3MEHEHHUS OKpacKu
WHIUKAaTOPOB B  PACTBOpPax KHUCJIOT M LIENOYEH, H3y4dEHHe
B3auMoJiericTBusi okcunga meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETalUlaMH, peakuuid HEUTPAIM3alKuM, IOJyYEHHE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO METAJJIa IPYTUM U3
pacTBOpa COJIM, pPEIIEHHE JSKCIEPUMEHTAIBHBIX 3aJad II0 TEMeE
"Baxuelme Kiaccel HEOPraHNYECKUX COETUHEHUI"

[lepuonnueckuit 3akoH u llepuoamueckas cucremMa XHUMHUYECKUX
sanemenToB [[.11. MenaeneeBa. CtpoeHre aToMOB. XUMHYECKAs CBS3b.
OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

[1epBble MONBITKU KIacCU(DUKAIUN XUMUUECKUX 3JIeMEHTOB. [ToHsTHE
O Tpynmax CXOJHBIX 3JIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMEIbHbIC
METaJLJIbl, TAJIOTE€HbI, UHEPTHBIC Ta3bl). DJIIEMEHThI, KOTOPhIE 00pa3yIoT
amM(pOTEpHbIE OKCUIBI U THAPOKCHUIBI

3.2

ITepuonnueckun 3akoH. Ilepumomguueckas cucreMa XUMHYECKHUX
DJIEMEHTOB J.N. Menpeneena. KopoTkoneprnonnas u
JuMHHONIepuoaHas ¢opmbl [lepuogndeckoil CUCTEMBI XMMHYECKUX
anemenToB .M. Menneneesa. Ilepuonsl m rpynmel. Puzndeckuit
CMBICII ITOPSIKOBOIO HOMEPA, HOMEPOB IIEPUOJIa U TPYIIIIBI 3JIEMEHTA

3.3

Crpoenne atomoB. CoctaB aTtoMHbIX siaep. M30Tombl. DJIEKTPOHBI.
CrtpoeHure 2JIEKTPOHHBIX 000J0YEK aTOMOB IMEPBBIX 20 XUMHUYECKHUX
anemeHToB  Ilepuoamueckonr  cucrembr .M.  Mengeneena.
XapakTepucTuka XMMHUYECKOrO0 BJEMEHTa MO €ro IMOJOXEHUI0 B
[lepnognueckou cucreme J1.1. Menneneena
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3aKOHOMEPHOCTH  HM3MEHEHHUs pajadyca aTOMOB  XHMHYECKHX
AJIIEMEHTOB, METAJUIMYECKAX U HEMETAIUINYECKUX CBOWCTB I10 TPYyIIIIaM
u nepuogaM. 3HadueHue [lepnoamueckoro 3akonHa u Ilepuoguueckoi
CUCTEMBl XMMHUYECKUX AJIEMEHTOB NI PAa3BUTHSI HAYKH U NPAKTHKU.
JI.N. Mennenees - y4eHBIN U IpaXkJaHUH

3.5

Xumuyeckas cBsa3b. KoBajieHTHast (TOJISIpHAsT M HEMOJISIpHAS) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAas CBA3b




3.6 |Crenenp okucneHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLUU.
[Ipouecchl  OKUCIAEHHMST HW  BOCCTAHOBJIEHHUsS. OKHUCIUTENU H©
BOCCTaHOBUTENH

3.7 | XuMHUECKUU KCIEPUMEHT: U3y4YeHUE 00pa3lioB BEIIECTB METAILJIOB
M HEMETAJUIOB, B3aUMOJICHCTBHE THUIIPOKCUIA IIMHKA C PACTBOpPaAMH
KUCJIOT M WIEJIO0YEH, IMPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIUX
IPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PpEaKIuil (ropeHue,
peaKuuu pa3yIoKEHUsI, COETUHEHUS)

Tabnuua 23.2

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHOI mporpaMmsbl (9 kitacc)

Kon [IpoBepsiemMbie MpeIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
IpOoBepsAEMOr | 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O 0011IEr0 00pa30BaHUs
O pe3yJibTara

1 ITo Teme: "BemiecTBo u XumMuueckas peakius"

1.1 PACKpBIBATh CMBICI OCHOBHBIX XMMHMUYECKUX MOHATHW: pacTBOP,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUCCOLIMAIMS, pEeaKkU HOHHOTO OOMEHa, KaTajau3arop,
XMMHUYECKOE PaBHOBECUE, 0OpaTUMbIE U HEOOpAaTUMBIE PEAKIUH,
OKHUCIIUTEJIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH, OKHUCIIHUTEID,
BOCCTaHOBUTENb, OKUCICHHUE M BOCCTaHOBJICHUE, AJUIOTPOIMS,
aMm(pOTEepHOCTh, XUMHYECKasl CBs3b (KOBAJIEHTHAs, HOHHAs,
MeTaJNInYecKasi), KpUCTAJUIMYECKas peleTKa, CIjIaBbl, CKOPOCTh
XUMHUYECKOUN peakiuu

1.2 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX OHATHI
U TPUMEHATh 3TU MOHSATHUS NPU ONMCAHWM BEIIECTB U UX
MpEBpAICHUN

1.3 COCTaBJISITh YPAaBHEHHS JJEKTPOJUTUYECKON AUCCOLHMALUU

KHCJIOT, IIEJI0YEN U COJIEH, TIOJIHBIE U COKPALICHHBIE YPABHEHMS
peakIuii HOHHOTO OOMEHa

1.4 PAaCKpPBIBATb CYHIIHOCTb OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX




peakuuii MOCPEICTBOM COCTaBIIEHHS 3JIEKTPOHHOIO OallaHca
ATUX pEaKLUUN

1.5

IMPOBOJUTL PACHCTHI 110 YPABHCHHIO XUMHYECKOM peaKnuun

[To temam: "Hemeramnel U ux coeauHenus” u "MeTtauibl 1 UX
coequHeHud"

2.1

XapakTepu3oBaTh (OMUCHIBaTH) oOOmMKEe |  crenupuIecKue
XMMHYECKHE CBOMCTBAa TPOCTBIX M  CIOXHBIX BELIECTB,
MOJITBEPIKJ1asi ONMMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN

2.2

COCTaBJISITh YpaBHEHUS peaKuui, ITOATBEPKAAOLINX
CYyLIECTBOBAHME T'E€HETUYECKOM CBS3M MEXKAY BEUIECTBAMHU
Pa3IMYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHMUH, BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX
IIPEBPALLEHAN B PA3JIUYHBIX YCIOBUAX
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ClIeJIOBaTh IpaBWJIaM IIOJIb30BAHMSI XUMHUYECKOW MMOCYJOH U
7a60paTOPHBIM 000PYOBAHKUEM, a TAK)KE TIPABUIIAM OOpaIeHus
C BeIleCTBAMH B COOTBETCTBUHM C MHCTPYKIHSIMH TIO
BBIMIOJTHEHUIO  JTA0OPAaTOPHBIX ~ XMMHYECKHX  OMBITOB  TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa U
YTJIEKHUCIIOTO Ta3a)

2.5

MIPOBOJIUTEH PEAKIIMH, TOITBEPIKIAIOIINE KaueCTBEHHBIN COCTaB
pa3TUYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHU-,
OpoMua-, woaua-, kapoonar-, docdar-, cuimkar-, cyiabdart-,
THJIPOKCHJI-MOHBI, KAaTHOHBl aMMOHHS, WOHBI H3Y4YCHHBIX
METa/VIOB,  MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPTaHWYECKUX BEIIECTB

ITo Teme: "Xumusa u okpysxatoias cpeaa”

3.1

PacKphIBaTh CMBICI OCHOBHBIX XuUMHUeckux moHaTui: [IJIK
BEILIECTBA; KOPPO3US METAJIOB
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MPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICITUTEIILHON ACSITEIBHOCTH
- aHaJIM3 U CHHTE3, CpaBHEHUE, 0000IIECHUE, CUCTEMAaTHU3AIIHIO,




BBISIBJICHUE MPUYUMHHO-CIICICTBEHHBIX CBSI3€H - I U3YUYECHHUS
CBOWMCTB BENIECTB M XUMHUYECKHX PEAKIHI; €CTECTBEHHO-
Hay4YHbIE METOJIbI TO3HAHUS - HAONIOJEHUE, U3MEPECHHUE,
MOJICTUPOBaHUE, IKCIIEPUMEHT (pPEeaIbHBIM M MBICIICHHBIH )

Ta0muna 23.3

[IpoBepsiembie a51eMeHTHI coaepkanus (9 kmace)

Kon IIpoBepsieMblii 2IEMEHT COEPKAHUSA

1 BemecTBo u xumuueckas peakuusi. [loBropenue

1.1 HepI/IOI[I/I‘{CCKI/Iﬁ 3aKOH. HepI/IOL[I/I‘{eCKaH CHUCTCMAa XHUMHUYCCKHX
QJICMCHTOB ]_II/I MCHI[GJ'IGGB&. CTpOGHI/Ie aTOMOB. 3aKOHOM€pHOCTI/I B
W3MEHEHHUHU CBOMCTB XUMHMUYECKHUX 3JIEMEHTOB IICPBLIX TPCX IICPUOIAOB,
Kajlusia, KaJdblUsd M HX COCI[I/IHCHI/Iﬁ B COOTBCTCTBHH C ITOJIOKCHHCM
2JICMCHTOB B HCpHOI[H‘IGCKOfI CUCTCMC U CTPOCHHUECM HNX aTOMOB

1.2 |CtpoeHue  BemiecTBa:  BHUJbI  XMMHUYECKOM  CBsI3U.  TuIbI
KPUCTAINTMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIIA
KPUCTAINYECKOW  pPEIIETKH W BHJA  XMMHYECKOM  CBS3H.
Knaccudpukanus u  HOMEHKJIATypa HEOPraHUYECKUX  BEIIECTB
(MexayHapoHas U TpUBHAIbHAsH). XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IMYHBIM KJlacCcaM HEOPTraHWYECKUX COCIMHEHUM,
Tr€HETUYECKasl CBSI3b HEOPraHUYECKUX BEIIESCTB

1.3 |Knaccudukanuss XMMUYECKHX PEaKUUid MO pa3IMYHbIM MpU3HAKAM
(Mo 4yMclly M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO
TEIVIOBOMY 3 (eKTy, MO0 H3MEHEHHIO CTENEeHEH OKUCICHUS
XMMHYECKUX  JJIEMEHTOB, IO  OOpaTUMOCTH, IO  y4YacTHIO
KaTaJn3aropa). DK30- 151 SHJIOTEPMHUYECKUE peakuuu,
TEPMOXUMHYECKUE ypaBHEHHUA. [IOHATHE O CKOPOCTHM XMMHYECKOU
peakiuu

1.4 |[lonsitue 006 OOpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX PEaAKITUSIX.
[ToHsiTHE O TOMOTEHHBIX W TETEPOTCHHBIX peakmnusx. [loHsTHE O
XUMUYECKOM paBHOBecHU. DaKTOphl, BIHUSAIONINE Ha CKOPOCTH
XUMHUYECKOHN pEeaKIuH 1 MOJ0KCHUE XUMUIECKOTO PAaBHOBECHS




1.5

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM, AJIEKTPOHHBIN OanaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue
YPaBHEHHH  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIUU  C
UCIIOJIb30BaHUEM METOJIa 3JIEKTPOHHOr0 OanaHca

1.6

Teopus  DJIEKTPOIUTHUUECKOW  JUCCOLUMAIMU. IJIEKTPOJIHUTHI U
HEANEeKTPOoJauThl. KaTuoHbl, aHMOHBL. MexaHu3M auccouuanuu
BEILIECTB C pA3JIMYHBIMU BUJAMH XHUMHUYECKOM CBs3u. CTeneHb
nuccouuanui. CuibHble U ci1alble 3JeKTPOaUThl. Peaknyu HOHHOTO
oOMeHa. YCJIOBHs MPOTEKAHUS PEaKIUii MOHHOTO OOMEHA, MOJTHBIE U
COKpAILlEHHbIE HOHHBIE YpaBHEHHs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHMI M COJIEN B CBETE MPEACTABICHUNA 00 3JIEKTPOIUTUYECKON
mucconuanuu. KadecTBeHHble peakuuu Ha HWOHBL [loHsiTHE O
TUAPOJIN3E COJIEU

1.7

XUMHAYECKHM  JKCOEPUMEHT:  O3HAKOMIIEHME €  MOJEIAMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB - METAJIOB U
HEeMeTauioB (rpagura W anMmasa), CJIOXKHBIX BEUIECTB (XJIOpHaa
HaTpUsl); UCCIIEI0BAaHUE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM peakliuu
oT BO3JCHCTBHSI  Pa3IMYHBIX (pakTopoB; WICCJIEIOBAHKE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA JTUCCOLUALNN
KHCJIOT, Imejmoded W cojied  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJICOMATEPUAIIOB);  MPOBEJAEHUE  ONBITOB,  HWILTIOCTPUPYIOIIMX
NPU3HAKK TPOTEKaHWs peakuuid HOHHOro oOmeHa (oOpa3zoBaHHE
ocaJlka, BblIEJIEHUE Tra3a, oOpa3oBaHHE  BOJbBI);  OIbBITOB,
WUTIOCTPUPYIOIIMX  [PUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX
peakuuii  (ropeHue,  peakUuMu  Pa3IOKEHUs,  COECOUHEHMUS);
pacno3HaBaHHE HEOPTraHWYECKUX BEIIECTB C IOMOLIbIO KAYECTBEHHBIX
peakLnil Ha NOHBL;, pELIEHUE SKCIIEPUMEHTAIBHBIX 33724

Hewmeramns u ux COCIMHCHUA

2.1

OO6mias xapakTepucTHKa rajoreHoB. OCOOEHHOCTHU CTPOCHHS aTOMOB,
XapaKTepHble cTeneHn okucaeHus. CTpoeHue u puanyeckre CBOMCTBA
MPOCTHIX BEHIECTB - TrajJOreHOB. XMMHUUYECKHE CBOMCTBA HAa MPHUMEPE
xJiopa (B3aUMOAEHCTBHE C METaUIaMHU, HEMETAJJIaMHU, LIEJI0YaMM).
XnopoBojopoa. ConsiHas ~ KHCJIOTa, XMMHYECKHE  CBOMCTBA,
MOJy4YeHre, NMpUMEHEeHue. [lelicTBHEe XJIopa W XJIOPOBOAOPOJAA Ha
OpraHu3M 4ejioBeka. BaxkHeliue XJIOpUIbI M MX HAXOXKICHUE B

IpHUPOJIe




2.2

OOmass xapakrepuctuka 35eMeHTOB VIA-rpynmel. OcobeHHOCTH
CTPOCHHSI aTOMOB, XapaKTepHbIe CTENeHW okucieHus. CtpoeHue u
¢bu3MYeCKre CBOMCTBA MPOCTHIX BEIIECTB - KHUCIOPOJAa M CEPBHI.
AmioTponHble  MOAU(PUKALKUUA KHUCIOPOJAa M CEpPhl. XHUMUYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTpOEHUE, (PU3NUECKHEe U XUMUUECKHE
cBoicTBa. OKCUABI CEPbl KAaK MPEACTABUTENIM KHUCIOTHBIX OKCHJIOB.
Cepnas kucnora, Gpu3nyeckne M XMMHUYECKHE CBOWCTBA (OOIIHE Kak
MpEeACTAaBUTEINSI Kjlacca KUCIOT M crnenuduueckue). XUMHUECKUE
peakiuH, JiexKallie B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOJy4YeHHUs
cepHori  kucnotel. [Ipumenenue. Conm  CEpHOM  KHUCIOTHI,
KaueCTBEHHAsl peakiusi Ha cyibdaT-uoH. HaxoxxnaeHnue cepsl U ee
COCOMHEHUN B MpUpOJe. XUMUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH
Cpelbl COEIUHEHUSIMU cepbl (KUCIOTHBIE JIOXKAW, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPaCHUS

2.3

OOmast xapakTepucThKa 53JeMeHTOB VA-rpynmnbel. OcobeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€pPHbIE CTEIEHH OKHUCIEHUs. A3O0T,
pacrnpocTpaHeHHe B Mpupoze, Gpusnieckrue U XMMHUECKHUEe CBOICTBA.
Kpyroopor aszora B mpupone. AMMHAK, €ro (Qusnyeckue u
XUMUYECKHUE CBOMCTBA, MOJy4yeHHE U npumeHeHue. Coau aMMOHMS,
ux (pU3nvecKre U XMMUYECKre CBOMCTBA, TpuMeHeHune. KauecTBeHHas
peakuus Ha HOHBl aMMOHHs. A30THas KHUCJIOTa, €€ MOJy4YeHHE,
busznyeckue M XUMHYECKHE CBOMCTBa (OOIIME KakK MpeCTaBUTENs
KJ1acca KUCJIOT U cneruduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KAadeCTBE MHUHEPAIBHBIX YI0OpeHUd. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COCTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOK]IM, 3arpsI3HEHUE BO3/1yXa, MOYBBI U BOJOEMOB)
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®ochop, ammorporubie mMomudukanuu Qocdopa, GuUNUECKHUE U
xumudeckue cporictBa. Oxcun docdopa (V) u pochopnas kucnora,
(du3NuecKue U XMMUYECKHE CBOICTBA, mosydyeHue. Mcnonb3zoBaHue
¢dbocdaToB B KauecTBE MUHEPAIBHBIX YA00pEHUI

2.5

OOmass xapakrepuctuka 35eMeHTOB I[VA-rpynmel. OcobeHHOCTH
CTpPOEHHUsI aTOMOB, XapaKTE€pHbIE€ CTENEHU OKHUCIECHUS. YTIEpo[,
AIJIOTPONIHbIE ~ MOJAU(UKAIMU, PACIpPOCTPAHEHWE B  MPHUPOJIE,
¢usznueckue M XUMHUYECKHE CcBoiicTBa. Ancopb6uus. Kpyroeopor
yraepoaa B mpupone. Oxcuasl yriepona, HX (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, JEHCTBUE HA KUBBIE OPraHU3MBI, MOJyYECHHE
U IPUMEHEHHE. DKOJOTHYeCKHe MpoOJeMbl, CBSI3aHHBIE C OKCHUIOM




yraepona (IV); rumore3a r1y100aIbBHOTO TOTEIUIEHHUS KIIMMATa;
NAapHUKOBBIN 3(PPekT. YTonbHas KUCI0Ta U €€ CONH, UX (PU3nyecKue
U XMMHYECKHE CBOWCTBA, MOJydeHUE U MpuMeHeHune. KadyecTBeHHas
peakuuss Ha KapOoHaT-uOHBI. Vcrosnb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3sICTBE

2.6

[TepBoHavambHBIE TIOHATHS 00 OPraHMYECKUX BEIICCTBAX KakK o
COCIMHCHUSAX yriiepoaa (METaH, 3TaH, STHJICH, alleTUJICH, 3TaHOII,
TIIMIEPHH, YKCyCHas KUCIIoTa). X cocTaB M XMMHUYECKOE CTPOCHHE.
[ToHaTre 0 OWOJOrMYECKH BaKHBIX BEIECTBAX: JKHpax, OelKax,
yTIIEBOJaX - U UX POJIA B KU3HU YeJIOBEeKa. MaTepuaibHOE €IMHCTBO
OpPraHUYECKUX ¥ HEOPTAHMUECKUX COCAMHEHUI

2.7

Kpemuunii, ero gusnyeckne U XMMUYECKHE CBOWMCTBA, MOJyYEHUE U
npuMmenenue. CoeauHeHus KpemHuss B npupoge. OOmue
npenacrasieHus o0 okcuae kpemHus (IV) m xpemHueBol kuciore.
CuIIMKaThl, UX UCTIOJIB30BaHUE B OBITY, METUIIUHE, TPOMBIIILJIEHHOCTH.
Baxnenime cTpouTebHbIE MaTepUaibl: KEpAMHUKa, CTEKIIO, IEMEHT,
O0eToH, kenme3o0eToH. I[Ipobiembl 0e30MacHOrO HUCIOIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHON KU3HU

2.8

XUMHUYECKUI JKCIEPUMEHT: H3y4yeHHue O0OpasloB HEOPraHUYECKUX
BEIIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI; MPOBEIACHUE KaueCTBEHHBIX
peaKkIyii Ha XJIOPUA-UOHBI U HAOIIOJCHUE PU3HAKOB UX MPOTEKAHMUS;
OMBITHI, OTpaKawmue (u3nYecKkne W XUMHYECKHUE CBOMCTBA
TAJIOTEHOB W MX COEIMHEHHH  (BO3MOXKHO  HCIIOJIb30BAaHHE
BHUJICOMATEPUANIOB);  O3HAKOMJIEHHME C oOpas3laMu  XJIOpPUJIOB
(ra;moreHu0B); 03HAKOMJICHHE C 00pa3liaMu CephI U €€ COSTUMHECHUSIMU
(BO3BMOXKHO  MCIIOJIb30BAaHWE  BHUJEOMATEpPHAIOB);  HAOJIOJEHUE
npoiiecca oOyIJIMBaHUs caxapa IMoj JeHCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCJIOTHI; M3YYEHHUE XUMHUYECKHUX CBOWCTB pa30aBICHHOU
CEpHON KHCJIOTHI, MPOBEJCHUE KAYECTBEHHON peakinu Ha Cyib(dat-
WOH W HaONIOJCHUE TpPHU3HAKA €€ MPOTEKAaHWS, O3HAKOMJICHHE C
¢usznyeckumMu CBOMCTBaMHM a3oTa, (ochopa W UX COENUHEHUU
(BO3MOKHO HCITOJIb30BAaHUE BUECOMATEPUATIOB), 00Opa3aMu a30THBIX
u pocdopHbIX yn0OpeHuii; mojsydeHue, CooupaHue, paclio3HaBaHUE U
U3y4YEHUE CBOMCTB aMMHUaKa; MIPOBEICHNE KaUYECTBEHHBIX PEaKIui Ha
MOH aMMOHUS U PocdaT-uoH U U3yUYeHHE MPU3HAKOB MX MPOTEKAHUS,
B3aUMOJICMCTBUE KOHLEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCMOJIb30BAHUE BUJIEOMATEpPUATIOB); MU3yUEHUE MOJIENeH




KPUCTANIMYECKUX  PEIIeTOK  anMasza, rpadura, ¢yiuiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM IPOTHBOras3a; MOJIydeHUe,
coOupaHue, paclio3HaBaHWE M W3YUYCHHE CBOMCTB YIJVIEKHCIIOTO rasa;
MIPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- U CHJIMKAT-UOHBI
Y M3y4€HHUE MPU3HAKOB UX MPOTEKAHHUSI; O3HAKOMJICHHE C ITPOAYKIIUEH
CUJIMKATHOM MPOMBIILIEHHOCTH; PEIIEHUE YKCIIEPUMEHTATbHBIX 33/1a4
1o TeMe "'BaxkHelmume HeMeTalIbl 1 UX COSIUHECHUS "

MeTtabl U uxX COCOIMHCHUA

3.1

OOmas xapakTepuCTHKa XMMHYECKHUX DJJIEMEHTOB - METaJUIOB Ha
OCHOBAHUHU MX IOJIOKEHHUs B llepuoandeckon cucteMe XMMHUYECKHUX
anemenToB .M. MenneneeBa u crtpoeHuss atoMoB. CTpoeHue
METAII0B. MeTarum4deckas CBA3b U METAJUIMYECKAsk KPUCTAJUIMYECKas
pemeTka. DNEKTPOXUMUYECKUH Psil HAPSKEHNA METAJUIOB

3.2

dusnueckue W XUMUYECKHE CBoicTBa MeTaioB. OOIIHME CriocoObBI
MOJTydeHUs] MeTaJuloB. [IOHATHE O KOpPpO3WU METaUIOB, OCHOBHBIC
CrocoObl 3ammMTBhl MX OT Koppo3uu. CrmiaBel (CTajib, YYTYH,
TIOpATIOMUHUNA, OpoH3a) W WX TNpPUMEHEHHWE B ObITY H
IPOMBIIIICHHOCTH

3.3

[Mlenounsie Metamibl: noNoOXkeHWe B llepmogmueckon cucreme
xumuueckux anemeHToB .M. MeHneneeBa; CTpo€HHME HX aTOMOB;
HaxoXXJIeHUe B mpupoje. Pusndyeckre U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUJIBI M TUJIPOKCUJIBI HATPHUS U KaJus.
[IpyuMeHEeHnE MIEIOYHBIX METAIVIOB U UX COCIMHEHU I

3.4

[IlemoyHO3EMENBHBIE METAJIBI MAarHUA M KaJbIMW: IIOJIO)KEHUE B
ITepnognueckon cucreme xumuueckux amneMeHToB .M. Menneneena;
CTPOCHME HMX AaTOMOB; HaxOXJICHUE B mpupoje. Pusznveckue u
XUMHYECKHE CBOMCTBA MarHus M Kaabliys. BakHelmue coeMHESHUS
Kablus (OKCHI, TUAPOKCHUI, coyr). JKECTKOCTh BOABI U CIIOCOOBI €¢
YCTpaHEHUS

3.5

AmomMuHuiA: nionoxxkenue B Ilepuogmyeckoid cucTeMe XUMHUYECKHUX
snemeHtoB J[.MA. MeHaeneeBa; CTpOCHHME aTOMa; HAXOXICHUE B
npupone. DuU3MYECKME W XUMHYECKHME CBOWCTBA  AIFOMUHUS.
AmdoTepHbIe CBONCTBA OKCUA U THAPOKCUIA AITFOMUHUS




3.6 |Keneszo: mnonoxenue B Ileppoandeckol cHUCTEME XHMHUYECKHX
anemeHtoB J[.MI. MeHneneeBa; CTpoeHME aToMa; HAXOXKICHUE B
npupoae. PU3NUECKUE M XUMHYECKHE CBOMCTBa xeneza. OKCHUbI,
ruapokcuanl U conu xenesa (II) u xenesza (I1I), ux cocra, cBoiicTBa
Y TIOJTyYEHHE

3.7 | XUMHYECKHUI SKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMi METAIJIOB U
CIUIABOB, WX (PU3MYECKHUMH CBONCTBAMHU; H3YyUYECHHE pPE3yJbTAaTOB
KOPPO3UH METAIOB (BO3MOKHO MCIOJIb30BAHUE BUACOMATEPUATIOB),
OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJA KaJbLMS W HATPHUS C BOJOMU
(BO3MOKHO  HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB); HUCCJIEIOBAHUE
CBOWCTB KECTKOM BOJBI, MpOLEcCca TOPEHUs XKeae3a B KHUCIOPOJE
(BO3BMOXKHO  HCIIOJIb30BAaHUE  BHUJEOMATEpUANIOB);  IPU3HAKOB
MPOTEKAHUS KAYECTBEHHBIX pPEAKIMM Ha HOHBI (MarHus, Kajblus,
aTFOMUHMS, ITUHKa, Xkene3a (1) u xxenesa (111), meau (I1I); HabnrogeHue
U ONHUCAaHHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHM WOHAMU HATpUS,
KaJusi W Kajabldsd (BO3MOXXHO MCIIOJIL30BAaHUE BUJIEOMATEPHUAJIOB);
UCCleoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHUIA AQTIOMUHUSA U
TUJPOKCUJA IIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lad MO TEeMeE
"Ba)xkHeuIme MeTauIbl 1 UX COeIUHEHUS"

4 XUMHS 1 OKpyXKaromas cpeaa

4.1 |HoBble Marepuaiabl M TEXHOJIOTUM. BeliecTBa M MaTepualibl B
MOBCEIHEBHOM >KW3HU YEJOBEKa. XUMHS W 310pOBbe. bezormacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMUYECKHX peakiuii B ObITy. IlepBas
MIOMOILb NPU XUMHAYECKHUX OKOTaxX U OTPABIICHUSX

4.2  |OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTU. XUMHUUYECKOE 3arps3HEHUE
okpyxarouier cpensl [1JIK. Pormbp XxumMuun B pelieHnH 3KOIOTHYECKUX
npobnem. IlpuponHble  HCTOYHUKH  yII€BOAOPOAOB  (YroJib,
NPUPOAHBINA ra3, He(PTh), IPOAYKTHI UX MEPEPAOOTKH, KX POJIb B OBITY
U TIPOMBIILJICHHOCTH

4.3 | XUMHYECKHUI IKCTIEPUMEHT: U3y4eHUE 00pa3li0B MaTEpUaIOB (CTEKIIO,
CILUTaBBbI METAJIJIOB, ITOJTMMEPHBIC MaTEPHAITHI )

29.7. Jlns mpoBeneHUs: OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMEHA MO XUMHUU
(manee - OI'D mo XxMMHHK) UCTIOIB3YETCS MepedeHb (KOAU(PUKATOP) MPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOW MPOTpPamMMbI



OCHOBHOT'0 00IIET0 00pa30BaHus U AJIEMEHTOB COJEPIKAHMS.
Ta6nuna 23.4

[IpoBepsiembie Ha OI'D o xumuu TpeObOBaHUS
K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBbI
OCHOBHOT'O O0IIIETO 00pa30BaHUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM
poBeEpIEMOT 0a30BOro ypoBHSI OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON
0 TpebOBaHMs | IPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus Ha ocHoBe DI'OC

1 [Ipencrasienue:

1.1 O MO3HAaBAEMOCTH SIBJICHUM MPUPOIbl, MOHUMAHUE 0ObEKTUBHON
3HaYUMOCTH OCHOB XUMHYECKOW HayKu KakK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIOHEHTA OO0IEH KyJIbTypbl
U TPAKTUYECKOM JEATEIBHOCTH 4YEJOBEKa B  YCIOBHAX
COBPEMEHHOr0 0O0IlecTBa; MOHMMAaHHE MeCTa XHMHH Cpeau
JIPYyTUX €CTECTBEHHBIX HAYK

1.2 0 HAY4YHBIX MeToJax MMO3HAHMS, B TOM yucie
AKCIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOJIaX MCCIICIOBAHUS
BEIIECTB M U3YUYEHUS XHUMHUYECKHUX pEaKkluil; yMEHHE
HCIIOJIB30BaTh MOJICNN JJii OOBSACHEHUS CTPOCHHS aTOMOB M
MOJICKYJT

1.3 0 cdepax npodhecCHOHATBHON JEATEIBHOCTH, CBS3aHHBIX C
XMMHEH M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JOCTHUKEHHUSIX XUMUYECKOM HAYKH, UTO MO3BOJIUT 00YYaIOIIMMCS
paccMaTpuBaTh ~ XMMHUIO Kak cdepy cBoed  Oyayuieit
npo(eCcCUOHANBHON JEATENbHOCTH M CHENAaTh OCO3HAHHBIN
BBIOOp XMMHHM KakK NpOo(UIBHOTO MpeAMeTa MpU Mepexoje Ha
YPOBEHB CpPeTHEr0 O0IIEro 00pa3oBaHUs

2 Biranenue cucteMor XMMUYECKAX 3HAHUW U YMEHHUE ITPUMEHSTh
CUCTEMY XMMUYECKUX 3HAHHM, KOTOPas BKIIFOYACT:

2.1 Ba)KHEHIIINE XUMHUUYESCKHUE ITOHITHS: XUMHYECKUU 3JIEMEHT, aTOM,
MOJIEKYyJIa, BEIIECTBO, TMPOCTOE U CIIOXKHOE BEIIECTBO,
OJIHOPOJIHASI U HEOJHOPOJHAsA CMECh, OTHOCUTEIILHBIE aTOMHAA
Y MOJIEKYJISIpHAS] MACChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS




Macca, MOJIAPHBI OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJIb
(cpennsisi), XuUMUYECKash pEAKIHUs, PEaKIUH COETUHEHUS,
peaklMK pa3joKeHUs, PeaKMy 3aMEelIeHus, peakiui oOMeHa,
TEII0BOM A (HEKT peakinu, IK30- U SHIOTEPMUUECKHUE PEAKIIUH,
pacTBOp, MaccoBas J0JI1 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH,
MaccoBas [J0JII M TNPOLEHTHAas KOHILIEHTpalus BeEIllecTBa B
pacTBope, SAPO aToma, JIEKTPOHHBIM CJIOW aToma, aTOMHas
opOuTab, paguyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIEHUS,
XUMUYECKas CBS3b, DJIEKTPOOTPULATEIBHOCTb, MOJSApHAs U
HEMOJIIpHAs KOBAJEHTHAs CBSI3b, MOHHAS CBSI3b, METAJIIMYECKAs
CBs3b, KpHUCTaJUIMUECKas  pemierka (aTomMHasi, HOHHaf,
METaJUIMYecKasi, MOJIEKYJIsipHasi), WOH, KAaTHOH, AaHHOH,
JIEKTPOJIUT U HEBJIEKTPOJIUT, INEKTPOJUTHUECKAS TUCCOLUALINS,
peaKuu MOHHOTO OOMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaklMH, OKHCIUTEIb W BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAaHOBJICHHE, JJIEKTPOJU3, XUMHUYECKOE paBHOBECHE,
oOpaTUMble U HEOOpAaTHMbIE PEAKIUU, CKOPOCTh XUMHUYECKOMN
peakuuu, katanuzatop, [IJIK, koppo3us MeTanioB, CIijiaBbl

2.2

OCHOBOIIOJIAratoIIMe 3aKOHbI XUMUU: 3aKOH COXPAHEHHUS MACCHI,
nepuoguueckui 3akoH /.M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM XUMHH: ATOMHO-MOJIEKYJISIDHAsE TEOpHUS, TEOpHUs
ANEKTPONMTUYECKON JTUCCOLUALINT

Brnangenvne ocHOBaMM XMMHAYECKOW TPAMOTHOCTH, BKIIOUAIOIIICH:

3.1

YMEHHE TpPaBWIbHO MCIOJb30BATh HW3YUYEHHBIC BEIIECTBA U
MaTtepualbl (B TOM YUCIE MUHEPAIbHBIE YIOOpEHUS, METAILIIbI U
CIUIaBbl, MPOJYKTHI MEPepabOTKH MPUPOAHBIX HCTOYHUKOB
YIJIEBOAOPOAOB (YTIiisi, MNPUPOJHOTO Tras3a, HEPTHU) B OBITY,
CEJIbCKOM XO3SIUCTBE, Ha IPOU3BOJICTBE U MOHUMAHWE 3HAYCHUS
’KUPOB, OEJIKOB, YTJIEBOJOB Il OpraHM3Ma 4YeJIOBEKa; YMEHUeE
MIPOTHO3UPOBATh BJIMSHUE BEUIECTB U XMMHUYECKUX MPOIECCOB
Ha OpPraHu3M YeJI0BEKa U OKPYIKAIOI[YI0 IPUPOIHYIO Cpely

3.2

YyMEHUE HWHTErpUpOBaTH XUMUYECKHE 3HAHUSA CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB

3.3

HaIn4Yue€  OIIbITa pa6OTBI C pasiIM4YHbBIMM HMCTOYHHKAMHU




uHpopMauu MO XUMUU (Hay4yHass W HAay4YHO-NOMYJIIpHas
JUTEpATypa, CIOBAPH, CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_[I/IIO O BCIICCTBAX, UX
MNpCBpaAlICHUAX W MPAKTHYCCKOM IIPUMCHCHHUHW W YMCHUC
HCIIOJBb30BAThL €€ AJIA pCIICHUA y‘l€6HO—HO3HaBaTCHBHHX 3agad

Bnanenue ocHOBaMU MOHATHIHOIO anmnapara i CMMBOJIUYECKOTO
A3bIKa XHMHMM JUJISI COCTaBJICHHSI (OpPMYyJ HEOPraHUYECKHX
BEIIECTB, YPABHEHUM XHMHUYECKHUX PEAKUUW; OCHOBAMH
xumudeckoit HomeHknarypsl (IUPAC u TpuBHanbHON)

YMeHne  OOBACHATH  CBSI3b  MOJIOKEHHUS ~ BJEMEHTa B
[leproguyeckold CHCTEME C YHCIOBBIMU XapaKTEPUCTUKAMH
CTPOEHUSI aTOMOB XUMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsl s/1pa,
o0lIee 4YMCIO DJIEKTPOHOB), PaCIpe/iesieHUEM 3JIEKTPOHOB I10
DHEPIeTUYECKUM YPOBHSM aTOMOB IIEPBBIX TpEX IEPUOLOB,
KaJIus U KaJbLus

IIpencraBieHne O NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB (paguyc aToma,
IIEKTPOOTPULIATENBHOCTE), MPOCTBIX U CIIOKHBIX BEIIECTB OT
NOJIOKEHUST AeMeHToB B Ilepuoanueckoil cucreme (B MajbIxX
NEepPUOJaxX U TJABHBIX MOATPYMNAX) U AJIEKTPOHHOIO CTPOEHUS
aToma

YMmenne kinaccuuuupoBarth:

7.1

XUMHNYCCKHUC 3JICMCHTEI

7.2

HCOPraHU4YCCKNEC BCUICCTBA

7.3

XUMHUUYCCKUC PCAKIINU

YMeHue onpenensiTh:

8.1

BAJICHTHOCTh M CTEINECHb OKHUCICHHS XUMHUYECKHX JJIEMEHTOB,
3apsij MOHA

8.2

BU XUMHYECKOM CBSI3M M THII KpPICT&JIJIPI‘ICCKOﬁ CTPYKTYPBI B
COCIMHCHUAX

8.3

XapakTep cpeAbl B BOJHBIX pPacTBOpax BEUIECTB (KUCIOT,




OCHOBAHUI)

8.4 OKHUCIIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh GU3NUECKUE U XUMUYECKUE CBOMCTBRA:

9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduTt, anmas,
KpeMHuH, a3oT, Gocdop, cepa, Xjaop, HATPUH, Kaaul, MarHuwu,
KaJIBITUH, aTFOMUHHH, JKEJIe30)

9.2 CJIOKHBIX BEILIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOjA,
aMMHMaK, XJOPOBOJOPO, CEPOBOAOPOI, OKCUJIBI U THIPOKCHUIBI
MetaioB I - ITA rpynn, amomunus, meau (II), muaka, xenesa
(IT u IIT), oxkcuner yraepona (II u IV), xpemuus (IV), azora u
dochopa (III u V), ceper (IV m VI), cepHmcras, cepHas,
a30TUCTasi, a3oTHas, (QocdopHas, yrodpHas, KpeMHHUEBAs
KHCJIOTa ¥ UX COJIN)

9.3 IIPOTHO3UPOBATh M XapakTEPU30BaTh CBOWCTBA BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHECHHE BEIIECTB
B 3aBUCHUMOCTH OT HX CBOMCTB, BO3MOXHOCTb MPOTEKAHUS
XUMHUUYECKUX TIPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX

10 YMeHHe COCTaBlISITh MOJEKYJSPHbIE U HWOHHBIE YpaBHEHHS
pEaKnii, B TOM YHCIIE:

10.1 peakIuii HOHHOTO 0OMeHa

10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIU

10.3 WJUTIOCTPUPYIOIINX XUMUYECKHUE CBOKMCTBA M3YUYEHHBIX KJIACCOB
(Tpymi) HEOpPraHUYECKUX BEIECTB

10.4 MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU

11 YMeHue BeIYucHATh (IPOBOAUTH PACUETHI):

11.1 OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJII0 XUMUYECKOTO 3JIEMEHTa B COEAUHEHUN

11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €0 Maccy, 00beM ra3on

11.4 M0 YPABHEHUSIM XMMHUYECKUX PEAKIHUN U HaXOAUTh KOJIUYECTBO




BEIECTBA, 00bEM U MACCy peareHTOB WX MPOIYKTOB PeakLUuu

12

Bnanenue (3HaHKHE OCHOB):

12.1

OCHOBHBIMU METOJJaMHd HAay4YHOrO TO03HaHUA (HAOJIIOJEeHuE,
U3MEpEeHHe, JKCIEPUMEHT, MOJEIMPOBAHUE) MPU H3YUYCHHUH
BEIIECTB M XUMHUYECKUX SBJICHUH, yMEHUE C(HOpMyIHpOBaATH
npobsieMy U MPEATIOKUTh IMYTH €€ PEIICHUS

12.2

0e30macHoOl pabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKOMN
MOCY/I0H ¥ TaOOpaTOPHBIM 000PYI0BAaHUEM

12.3

npaBwiaMu ~ 0e30macHoro  oOpaiieHus ¢ BelecTBaMu,
WCTOJIb3yeMbIMH B TIOBCEJHEBHOM  KWU3HHU, IMpPaBUIIAMH
MOBEJICHUS B IIEIAX COCPEKCHHUS 3JI0POBbS M OKpYIKaroIiei
MPUPOJIHOM Cpeibl; MOHUMAaHUE Bpe/ia (OMacHOCTH ) BO3ACHCTBHS
Ha JKMBBIE OPraHU3Mbl OIPEACICHHBIX BEIECTB, CIOCOOOB
YMEHBIIICHUS U TIPEJOTBPAIICHUS UX BPETHOTO BO3ACHCTBUS

13

Hanmuune IMPAaKTUICCKHUX HAaBBIKOB IIJTaHUPOBAHUA u
OCYHICCTBJICHUSA CICAYIONNX XUMHYCCKNX SKCIICPUMCHTOB!

13.1

W3y4eHUE W ONucaHue (PU3NYECKUX CBOWCTB  BEIICCTB;
O3HAKOMJICHUE C (U3MYECKUMU U XUMHYECCKUMU SIBICHUSIMU,
OMBITHI, WJUTIOCTPUPYIOIINAE MTPU3HAKU MPOTEKAHUA XUMHYECKHUX
peakuuii

13.2

U3y4YeHue croco00B pa3zieneHus cMecei

13.3

MOJIYyYCHUE KHUCJIOPOJa W M3YUYEHHUE €ro CBOMCTB; IOJIYYECHHE
BOJIOPOJIa M HM3YYECHUE €r0 CBOMCTB; IOJYYCHHUE YIJIEKUCIIOTO
rasa 1 U3y4eHHUe €ro CBOMCTB; MOJyYCHUE aMMHAaKa U U3YUYCHUE
€ro CBOMCTB

13.4

IIPUTOTOBIICHUE PACTBOPOB C OMPEACIECHHOW MACCOBOW JOJIEHN
PacTBOPEHHOIO BEILIECTBA

13.5

NpUMEHEHUE UHJIUKATOpOB  (TakMyca, METWIOpaHka U
dbenondranenna) sl ONpEACNICHHUs XapakTepa Cpenbl B
pacTBOpax KHUCIOT U LIEN0Yen

13.6

HCCICAOBAHUC M OIIMCAHHC CBOMCTB HCOPIraHNYCCKHUX BCIICCTB
pa3IM4YHbIX KJIACCOB; H3YYCHHC BSaHMOﬂeﬁCTBHH KHCJIOT C




MeTallylaMU,  OKCHUJaMW  METaJUIOB,  PacTBOPUMBIMH U
HEPACTBOPUMBIMU  OCHOBAHHUSIMHU,  COJISIMU;,  TOJYyYECHHUE
HEPACTBOPHUMBIX OCHOBAaHMM; BBITECHEHHE OJHOTO MeTajlia
JPYTUM U3 PacTBOpa COJIM; UCCIIEA0BaHNE aM(POTEPHBIX CBOMCTB
TUAPOKCUIOB ATIOMHHUS U [IUHKA

13.7 pellIeHUE JKCHEPUMEHTAIbHBIX 3ajady 1o TemaM: "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCIUHEHUU"; "DIeKTpoauTHUYeCKast
nuccoruanusa'; "BaxkHelmue HeMeTa/ulbl U UX COSIMHEHHUS';
"Ba)xkHele MeTaJuIbl U UX COeIUHEHUS"

13.8 XAMHYECKAE OSKCTIICPUMEHTBI, WUTFOCTPUPYIONIUE TMPU3HAKH
MPOTEKaHUS PeaKluii HOHHOTO 0OMEHa; KaYeCTBEHHBIE PEaKIuu
Ha TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaxX HOHBI: XJIOPHU-,
opomuna-, uoaua-, cymnbdar-, pocdar-, kapOoHAT-, CHUIUKAT-
aQHWOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus,
KanbIUs, allOMUHUS, kenesza (2+) u xemeza (3+), meau (2+),

IIMHKA
14 YMenue:
14.1 MPECTABIATh PE3yIbTaThl IKCIEPUMEHTa B (pOpME BBIBOJOB,

JI0Ka3aTeNbCTB, IPAQHUKOB U TAOIUI] U BBISBISATH IMIUPUIECKUE
3aKOHOMEPHOCTH

14.2 yCTaHABIMBATh CBSI3M MEXKAy pealbHO HaOII01aeMbIMU
XUMHUYECKUMHU SIBIICHUSIMU M TPOILIECCAMU, MPOUCXOASIIUMU B
MaKpo- U MHUKPOMHPE, OOBICHATh MPUUUHBI MHOT000pa3us
BEILECTB

Tao0muna 23.5

HCpC‘—ICHB QJIEMCHTOB COACPIKAaHM:A, IIPOBCPACMBIX HAa OCHOBHOM
rocyaapCTBCHHOM 3K3aMCHC 110 XUMHUHU

Kon IIpoBepsieMblii JIEMEHT COIEPKAHUS

1 HepBOHa‘IaJILHBIG XUMHWYCCKHUC ITOHATHSL

1.1 YucTteie BemiecTBa 1 cMmecu. CiocoObl pa3jieneHus: cMeceit




1.2

ATOMBI U MOJIEKYJIBI. XUMHYECKHE IEMEHTHI. CHMBOJIBI XUMUYECKUX
91€MEeHTOB. IIpOoCThIC U CIIOXKHBIE BEILLIECTBA.

1.3

Xumuueckas — (opmyna. BaneHTHOCTP  aTOMOB  XHMHYECKHX
y1eMeHTOB. CTeneHb OKUCIICHUSI

1.4

3aKOH NOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAas
macca. OTHoOcHTenbHAsT MOJIEKYJSIpHAas Macca. MaccoBas [ois
XUMHUYECKOTO JIEMEHTA B COEIUHEHUN

1.5

KonudectBo BemectBa. Monb. Momsipaast macca. MomnspHbIii o0beM
razoB. B3auMMOCBS3b KOJMYECTBA, MACChl U YHCIA CTPYKTYPHBIX
€MHHUI] BEILIECTBA

1.6

@u3nyecKkne U XMMUYECKUE SBJICHUSA. XHMHUYECKasl peaklus U ee
NPU3HAKK. 3aKOH COXPAHEHHMsS MAacChl BEIIECTB. XUMHUYECKHE
YPaBHEHHS

[lepunonnueckun 3akoH u llepuoamyeckas cucremMa XHUMHUYECKUX
sanemenToB /.. Menneneea. CTpoeHue aTOMOB

2.1

[lepuonnueckunn 3akoH. llepuoguueckass cucrema XHUMHYECKUX
anemenToB .M. Menneneesa. Ilepuonsl m rpynnel. Puzndeckuit
CMBICII ITOPSIKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI SJIEMEHTA

2.2

Crpoenne atomoB. CoctaB aTtoMHbIX siep. M30Tombl. DJIEKTPOHBI.
CtpoeHre AJIEKTPOHHBIX 000J0YEK aTOMOB IMEPBBIX 20 XUMHYECKHX
saneMeHToB [lepunoanueckoit cucremsl .M. Menneneera

2.3

3aKOHOMEPHOCTH B H3MEHEHUM CBONCTB XHWMHUYECKUX DJIEMEHTOB
MEePBBIX TpPEeX IIEPUOJIOB, KayiMs, Kajdblus (paauyca aTOMOB,
AJIEKTPOOTPULIATEIIBHOCTH, METAJUIMYECKUX W HEMETAUIMYECKUX
CBOMCTB) M UX COCMHECHHUH B COOTBETCTBHUH C MOJ0KEHUEM DJIEMEHTOB
B [leproanueckor cucteMe U CTPOEHUEM X aTOMOB

CrtpoeHue BeniecTBa

3.1

Xumudeckas cBsa3b. KoBasieHTHast (TOJISIpHAS M HETOJIIPHAS) CBS3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMHUYECKUX 3JIEMEHTOB. MOHHasi CBS3b.
MeTtammyeckas CBA3b

3.2

Tunbl KPUCTaJIIMYECKUX peLIeTOK (aTroMHas, HOHHaA,
METaJUIMYECKasi), 3aBUCUMOCTh CBOWCTB BENIECTBA OT THIIA




KPUCTANINYECKOW PEIIETKU U BUJIa XUMHUYECKOMN CBA3U

Baxxnenmme npeacTaBUTENIN HEOPraHMYECKUX BemecTB. Hemeramib
1 UX COeIUHEHUS. MeTaIbl U UX COSTUHEHUS

4.1

Knaccudukanus u HOMEHKIAaTypa HEOPTraHMYECKUX COCTUHEHUN:
OKCHJIOB (CoJIe00pa3yrolire: OCHOBHBIC, KUCIOTHBIC, aM(bOTEPHBIE) U
HECcoJeo0pa3yolire; OCHOBaHMM (IIEJI0YM W HEpPacTBOPUMbIE
OCHOBAHUSA); KHUCIOT (KUCIOPOJCOAEpXKAIINEe U OECKUCIOPOAHbIE,
OJIHOOCHOBHBIC I MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX)

4.2

du3nveckre 1 XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB:
BOJIOpOZa, XJOpa, KHUCIOpOAa, cepwl, a3zoTa, Qocdopa, yriaepoxa,
KPEMHUS

4.3

Pu3nYeCKne U XUMMUYECKUE CBOMCTBA NMPOCTHIX BEIIECTB-METAIIIOB:
JUTUSA, HATPUA, Kajuus, MarHus M Kalblus, AJTIOMHHHSA, JKeJe3a.
DIIEKTPOXMMHUYECKUN PSJT HANIPSKEHUN METAJUIOB

4.4

Ou3nYecKue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUU
HEMETAJIJIOB: XJIOPOBOAOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

DU3NYECKUEe U XUMHUYECKHUE CBOWCTBA OKCHIOB HEMETAJIJIOB: CEPHI
(Iv, VI), azora (II, 1V, V), docdopa (IlI, V), yrmepoma (II, 1V),
kpeMHus (IV). IlonyueHne okcu10B HEMETAIIOB

4.6

Xumudeckre cBoMcTBa okcuaoB: metamioB A - IIIA rpynn, nuHka,
menu (IT) u xxenesa (11, IIT). [TonyueHre OKCUI0B METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(POTEPHBIX THIPOKCUIOB (HA
npuMepe TUIAPOKCUIOB alllOMUHUS, jKele3a, IuHKa). [lomyueHue
OCHOBAaHHM 1 aM(POTEPHBIX THAPOKCUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA  KHUCIOT:  XJIOPOBOJOPOIHOM,
CECPOBOJIOPOJHOM, CEPHUCTOM, CEpPHOM, a30THOM, (ochopHOH,
KPEMHHUEBOW,  yroapHOH.  OcoOble  XMMHYECKHME  CBOMCTBa
KOHILICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIIOT. [lonydenne kucimor

4.9

OO0mue xuMuYecKue CBOMCTBa cpeaHux coneit. [lomyuenue coneit

4.10

[Tonyyenue, cobupaHue, pacrmo3HaBaHWE BOAOPOJA, KHUCIOPOA,
aMMUaKa, yriieKICIIOro ra3a B JabopaTopuu




4.11

[Tonyyenne ammuaka, CEpHOW M a30THOM KUCIIOT B MTPOMBIIIJIEHHOCTH.
OO61mue crnocoObl MOTYyYEHUs] METAJIOB

4.12

['eneTuueckas CBA3b MCKIY KIaCCaMU HCOPIraHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHUYECKHUE PEAKLINU

5.1

Knaccudukaiys XUMHUYECKHX PEaKIUi MO Pa3InYHBIM MPHU3HAKAM:
I10 YKCJIY X COCTaBY YYaCTBYIOIINX B PEAKI[UH BEIIECTB, 110 TCILIOBOMY
ahdexTy, 1[0 HZMEHEHHIO CTEICHEH OKHCICHUS XHUMHUYECKHUX
AJIEMEHTOB

5.2

TeroBoit  3hdekT XUMHUYECKOW peakluu, TePMOXUMUYECKUE
ypaBHEHHS. JK30- U SHAOTEPMHUECKHE peaKIUuU. TepMOXUMUYECKHE
ypaBHEHUS

53

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE — peakiuu. OKUCIUTEeIn U
BoccTaHoBUTENU. [Ipomecchl  OKHCIEHHST W BOCCTAHOBJICHUS.
DIeKTPOHHBIN 0ajJaHC OKHCIUTEIIBHO-BOCCTAHOBUTEILHON PEaKIINN

54

Teopust 3ACKTPOIUTUYCCKON AUCCONMAnvK. KaTHOHBI, aHUOHBI.
DIEKTPOIUTHI U HEIEKTPOJIUTHI. CHIIbHBIE U CIAa0bIe AJICKTPOJIHTHI.
Crernedp QuccOIMAAN

5.5

Peakiiuu nonHoro oomeHa. YcioBUsI IPOTEKaHUS PEaKIUii MOHHOTO
oOMeHa, TIOJIHBIE ¥ COKPAIIIEHHbIE HOHHbIE YPABHEHHUS pPEaKIuil

XuMHs ¥ OKpysKarolias cpena

6.1

BemecrBa u wmarepualibl B IMIOBCEJHEBHOM JKU3HM YEJIOBEKA.
be3omacHoe MCHNONB30BAHME BEIIECTB M XUMHUUYECKHX PEaKUU B
naboparopuu U ObITy. IlepBasi moMoIs MPU XUMUYECKUX 0KOTax W
OTpPaBJICHUSIX

6.2

XHUMHYECKOE 3arps3HCHUE OKpYXKaromel cpeabl (KUCIOTHBIE JTOXKIH,
3arps3HEHHE TIOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI  €ro
npenorBpanieHus [IpenenpHas qOmMycTHMasi KOHIICHTPAIUS BEIIESCTB
(ITOK). Ponb xumMuu B pelieHUH IKOJIOTHIECKUX MpoodsieM. Y cuieHue
MapHUKOBOTO A (deKTa, pa3pyIIeHHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3zota, Qocdopa, yriaepoaa, KpeMHHS U HX
COCIMHEHUI B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEJIhCKOM
xo3giicTBe. I[IpumMeHeHHe MeTalsiIoB MW CIUIaBOB (CTallb, YYIYH,




JIOPATIOMUHUNA, OpOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX COETMHEHUIA.
[ToHsiTHE O KOPPO3UHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT

KOppO3UHn

6.4 |IlpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Tra3,
He(Th), NPOAYKTHl UX MepepaboTku (OEH3UH), UX POJb B OBITY U
IPOMBIIIIEHHOCTH

6.5 |IlepBoHauanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBaX Kak O
COCIIMHEHUAX yriiepoaa (MeTaH, 3TaH, 3TUJIEH, aleTUJIEH, ATaHoI,
IIIMLEPUH, YKCycHasi kuciota). [ToHsTHe 0 OMOJOrMYecKH Ba)KHBIX
BELIECTBAX: KUPAX, OEJIKax, yIJIEBOJAX - U UX POJIU B )KU3HU YEJIOBEKA

7 Pacuersr:

7.1  |mo ¢popMyiaMm XUMUYECKUX COCTUHCHHUM

7.2 |Macchl (MaccoBOM) JOJIM paCTBOPEHHOTO BELLIECTBA B pacTBOPE

7.3 |10 XUMHYECKUM YPaBHEHHSIM
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