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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.

JIMYHOCTHBIE PE3YJIBTATbBI

29.5.2. JIuyHOCTHBIE PE3YyJIbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O OOILEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHMs] XMMHMM B €IMHCTBE Y4YEOHOH u
BOCIIUTATENBHON AECATEIBHOCTH B COOTBETCTBHH C TPAAULMOHHBIMA POCCHUMCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMM, IPHUHATHIMU B
oOmiecTBe MpaBUjaMHd M HOpPMamH TIOBEJEHUS W CIHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIHN3ALNH 00YYarOIIUXCS.

29.5.3. JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAOIIMXCS
PYKOBOJICTBOBATbCSl CUCTEMOM IMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlMi WU
paclIipeHHe ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) IMaTPUOTHUYUCCKOI'O BOCIIMTAHHA:

LIECHHOCTHOI'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAay4yHOMY HAaCIEOUI0, TOHUMAaHHs 3HAYECHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOI0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON MH(pOpManuen o
NEPENOBBIX JOCTUKEHUSAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COLMAJbHBIX HOPMAaX MW MpaBWIAX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW H  JAPYTHX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUM Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJ]a4, BBIOTHEHUA XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIU B MPOIIECCE ITOW yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TMOBEJECHUWE M MOCTYIIKM CBOMX TOBApHUIIEH C MO3WULMH HPABCTBEHHBIX HU
IIPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCJIEACTBUM ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUX IPEICTABICHUN O BEIIECTBE M XUMHUYECKOU PEaAKINH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTABIISIOIINX
OCHOBY JJI1 TOHUMAaHUSl CYIIHOCTH HAyYHOW KAapTHUHBI MHpa, MPEICTaBIECHUN 00



OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUA IIPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIX MOTHMBOB, HAllPaBJICHHBIX Ha MOJYyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUS HAOI01a€MbIX MPOIECCOB U SIBICHUN;

MO3HaBaTeIbHOU, MHGOPMAIIMOHHON U YUTATEIBCKOU KYJIbTYpPbhl, B TOM UHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU
JUTEPATYpPOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTHUH;

WHTEpeca K OOyYCHHMIO W TIO3HAHWIO, JTIO003HATEIHHOCTH, TOTOBHOCTU H
CIIOCOOHOCTH K  camM0OOpa3OBaHUIO, TMPOEKTHOM W  HCCIIENOBATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHSI OOyUEHUS B
JIaIbHEHIIIEM;

4) popmupoBaHUs KyJIbTYPhI 3J0POBBSL:

OCO3HAaHUSI LEHHOCTH KW3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUS TOCIEICTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJs1, HAPKOTUKOB, KypeHHs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPH  OOpalleHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOr0 BOCITUTAHUS:

UHTEpeca K MPaKTHYECKOMY M3YUYEeHHUIO Mo eccHii U Tpyla pa3IudHOro poja,
yBa)KEHHE K TPYy ¥ pe3yJIbTaTaM TPYAOBO A TeIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs TMpPEeAMETHbIX 3HaHMM 1O XUMHHM, OCO3HAHHOro BbIOOpa
UHIMBUIYAJIbHON TPAeKTOPUU MPOJOJIKEHHSI 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTeIHOM TPOodeCCHOHATBFHON NEATEILHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ecCHOHANBHOI cpefie;

6) PKOJIOTMYECKOTO BOCITUTAHUS:

9KOJIOTHYECKU IIEIeCOO00Pa3HOT0 OTHOILICHHUS K MPUPOJC KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIISCTBOBAHUS, MOHUMAHHS [IEHHOCTH 3/IOPOBOTO U
Oe3omacHOro o0pa3a KW3HHU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(U3NYIECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHHS IIEHHOCTH COOJIIOJICHUS
IpaBHJI OE€30IMTACHOTO IMMOBEJCHUS MPU PabOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;



CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIydaeMble MPU H3YYCHUH XUMHH, IS
pelIeHusl 3a/Ja4, CBSI3aHHBIX C OKPYXKAIOWIEH NPUPOJHOW CpEeIOW, MOBBIIICHUS
YPOBHSl  DKOJOTMYECKON  KYJbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIeM U IMyTeH X PelIeHUs MOCPECTBOM METO/I0B XUMHUH;

IKOJIOTHYCCKOTI'O MBIIIIJICHUS], YMCHHA PYKOBOJACTBOBATLCA um B
HOSHaBaTGHBHOﬁ, KOMMYHHK&THBHOﬁ 1 COLIMATIbHOM IMPAaKTHUKC.

METAIIPEJMETHBIE PE3YJIBTATBI

29.5.4. MeranpeanMeTHble pe3ysibTaThl. B cocraBe MeTanpeaMeTHBIX
pEe3yibTaTOB  BBIACISAIOT 3HAYUMbIE I (OPMUPOBAHUS  MHPOBO33PCHUS
oOmeHayYHple TOHITHS (3aKOH, TEOpHS, NPWHIIWI, TUNOTe3a, (akKT, CHUCTEMA,
IpoLECC, AKCIEPUMEHT U JPYroe), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YYEOHBIX IIPEAMETAX U IMO3BOJISIOT HA OCHOBE 3HAHUMN M3 3TUX MIPEIMETOB
dbopMHpoOBaTH TMpPEACTABICHHE O LEJOCTHOM HAay4yHOM KapTUHE MHpa, U
yHUBEpCalbHble Yy4yeOHbIe JeWcTBUS (MO3HABATENbHbIE, KOMMYHUKATHBHBIE,
pEryJsTUBHBIE), KOTOpble o00OecrneuynBalOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY IIAHUPOBAHUIO M OCYIIECTBJICHHUIO YUYEOHOU JESTEIHHOCTH.
MeranpenMeTHbIe pe3yibTaThl OCBOCHUSI 00Pa30BaATEIHHON TPOrpaMMBbl [0 XUMUH
OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU TO3HABATEIbHBIMU ACHCTBUSIMU, B TOM
qucIie:

1) 6a30BBIC JIOTMYECKUE ICUCTBUSA:

YMEHHUE HCIOJIB30BaTh IPUEMBI JIOTMYECKOTO MBILIJICHUS IIPU OCBOCHUHU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX TOHATHHA (BBIIEISATh UX XapaKTEpHbBIC
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTMMHU MOHSTHUSMH), UCHOJIb30BAThH
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX (PAaKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUU JUISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEAKIUM,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHE PACCYXKIEHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0 AHAJIOTHUH),
IIPOBOJIUTH BBIBOJIBI U 3aKJIFOUYCHMUS;

yMEHUE TPHUMEHSATH B IMIpPOIECCe TMO3HAHUS TOHATHS (MPEIMETHBIE W
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHM MOJICJIbHBIE MPEACTABICHUS -
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMUUYECKON peakiuu - MPpU PelIeHUH y4eOHO-TIO3HABATENbHBIX 3a/a4, C YYETOM
ATUX MOJICTIbHBIX MPEJCTABICHUN BBISIBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3yYaeMbIX OOBEKTOB - XUMUYECKUX BEHIECTB M XUMUUYECKHUX PEAKIUH,



BBIABJIIATD 06IHI/IG 3dKOHOMCPHOCTH, IMPUYIMHHO-CJICACTBCHHLIC CBiA3HU u
IMPOTUBOPCYHUA B U3YyUACMBIX IIPOLCCCAX U SABJICHHUAX,

2) 6a30BBIEC UCCIIEIOBATEIBLCKHE ICUCTBHS:

YMCHHC MCIIOJBb30BAThL ITIOCTABJICHHLIC BOIIPOCHI B KAa4UCCTBC HHCTPYMCHTA
ITIO3HAHU, a TAKXKE B KQUECCTBC OCHOBBI AJIs1 (bOpMI/IpOBaHI/IH T'HITIOTE3bI 110 IIPOBEPKE
MMPaBHUJIIBHOCTHU BBICKA3bIBACMBIX CYX(HCHHﬁ;

NpUOOpETEHNE OIbITa [0 TUIAHWPOBAHUIO, OpPTaHU3allMd W TIPOBEIACHHIO
YYCHMUECKMX OJKCIIEPUMEHTOB: YMEHHME HAOII0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PE3yibTaT, (OPMYIUPOBATh 0OOOIICHUS U
BEIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO OIbBITA, HCCICTOBAHUS, COCTABIISATh OTUET
0 MpoJieaHHOMN padoTe;

3) pabota ¢ uHdopmauei:

yYMEHHE BBIOUpPATh, AHAIM3MPOBATh W HWHTEPIPETHPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS, TOTYYaeMYyH0 M3 Pa3HbIX HCTOUYHUKOB
(Hay4IHO-TIONYJIApHAs  JIUTepaTypa XHUMHYCCKOTO COJCP)KaHHS, CIPaBOYHbBIC
nocoousi, pecypcbl VHTepHETa), KPUTHUYECKH OICHHWBATh NPOTHBOPEUYHMBYIO W
HEJ0CTOBEPHYIO MH(HOPMAITHIO;

yYMEHHE TPUMEHATh Pa3jInuHble METOABl U 3alpOChl MPH MOUCKE M 0TOOpe
UHGOpPMAIIMU W COOTBETCTBYIOIINX JIAaHHBIX, HEOOXOIUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 OMPEIEIECHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JacCTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOT'O HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENILHO BBIOMpATh ONTUMAILHYIO (JOpMY MpeCTaBICHUS HHHOPMAIINH U
WLTIOCTPUPOBATh pEIlaeMble 3aJadydl HECJIOXKHBIMU CXEMaMH, JharpaMMaMH,
Opyrumu popmamu rpadvki 1 UX KOMOMHALUSAMY;

YMEHUE HCNOJb30BaTh M AaHAJIM3UpPOBaTh B Ipolecce Y4YeOHOW H
UCCJIeIOBATEIbCKON JEATENHbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HAa COCTOSIHME OKpYKaloled NpUpOaHON
Cpenbl;

29.5.5. V obyuaromerocs 0yayT copMUPOBaHBI CIEAYIOIINE YHUBEPCAILHBIC
KOMMYHHKATHBHBIC JICHCTBHS

YMEHHE 3aJ]aBaTh BOMPOCHI (B X0Ji€ IHUajiora v (W) JUCKYCCUH) IO CYLIECTBY
o0cyk1aeMoil  TeMmbl, (QOpPMYJTUPOBATH CBOM TMPEHAJIOKEHUS OTHOCHUTEIIBHO



BBITIOJTHEHUS MIPEJI0KECHHOM 3a]1a4H;

MPUOOPETEHUE OTBITA MPE3CHTAIIMN PE3YJIHTATOB BBHIMIOJHEHUS XUMUYECKOTO
AKCIEpUMEHTa (J1a00paTOPHOTO OMbITA, TA0OOPATOPHON PabOTHI MO UCCIIEIOBAHUIO
CBOWMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMM I103HABAaTEJIILHOU U
UCCJIeIOBATENbLCKON JIEATEIbHOCTH TPHU PELICHUH BO3HHUKAIOIIUX MpoOJeM Ha
OCHOBE yueTa OOIIHUX MHTEPECOB U COTJIACOBAHUA MO3UIMI (00CyXaeHus, o0OMeH
MHEHHUSIMH, "'MO3TOBBIE€ IITYpMBbI', KOOpPJIHUHAIIMS COBMECTHBIX JIEMCTBUHU,
ONpeieJICHHE KPUTEPHUEB MO OLEHKE KaueCTBa BBIIIOJIHEHHOM pabOThI U APyTHe);

29.5.6. Y oOyuaromierocst OyayT cpopMUPOBaHbI CIEAYIONINE YHUBEPCATIbHbBIC
PETYSTUBHBIC TCHCTBUS:

YMEHHE CaMOCTOSTEIBHO OMPEASIATh IEIU JCSITCIBHOCTH, ILIAHUPOBATh,
OCYULIECTBJISAITh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIIbHOCTh, BRIOUpaTh Hanbosee d3(pGeKTUBHBIC CIIOCOOBI pelieHUs YUYeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTABJISTh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJTYYCHHSI HOBBIX 3HAHWA 00 M3y4aeMbIX OOBEKTaX - BEIIECTBAX M PEAKIIUSX,
OLICHHMBATh COOTBETCTBUE MOTYUYEHHOTO PE3yJIbTaTa 3asBICHHON e,

YMEHUE UCIIOIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbl€ B yCIOBUU
3aJITaHUMN.

INPEAMETHBIE PE3YJ/IBTATDBI

29.5.7. llpeameTHbIE pe3ybTaThl OCBOCHHS IMPOTPAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOT'0 00IIIeT0 00pa30oBaHUsI.

B cocraBe mpeaMeTHBIX pe3yIBTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
collepKaHUs, YCTAHOBJIEHHOrO JaHHOW (enepasbHOM padoyeil mnporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIIOCOOBI
nercTBul, cnenuduueckue I mpeAMeTHOM  obnactu  "Xumus", BUIBI
JNEATEIBHOCTH 1O  TOJYYEHHWIO HOBOTO  3HAHWS, €ro  HHTEPIpETaluH,
peoOpa3oBaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIIHX.

29.5.7.1. K xonmy oOyuenus B & Kiacce y oOyuaromerocs OyayT
c(OpPMHUPOBAHKI CIEAYIONINE TPESIMETHBIC PE3YIbTAThI IO XHMHH:

PaCKpbIBaATh CMBICII OCHOBHBIX XHMHYCCKHX TIOHSITHI: aToM, MOIJICKYJIA,



XUMUYECKUN SJIEMEHT, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOTHAS
¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTEIIbHASI aTOMHAs U MOJIEKYJISIpHAsI Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas OJISI XUMHUYECKOTO
JJIeMEHTa B COCIMHECHHH, MOJISPHBIA 00bEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIIATEIBHOCTh,  CTEMEHb  OKHCIICHHS, XHMHYECKas  peakius,
KJaccuuKaIs peakiuii: peakiui COCIUHEHUS, PeaKIUd Pa3I0KeHUs, peaKIuu
3aMeleHns, peakiuu OOMEHa, JK30- U DHIOTEPMHUYCCKHE PEaKI[uH, TETUIOBOM
s ekt peakiuu, SIPO aToMa, IICKTPOHHBIM CIOM aToma, aTOMHash OpOUTallb,
paanyc aToMa, XMMUYECKas CBs3b, MOJSPHAS U HEMOJSApHAs KOBAJCHTHAsI CBS3b,
WOHHAs CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIeCTBa
(mpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

HILTIIOCTPUPOBATH B3aAUMOCBS3b OCHOBHBIX XUMHWYCCKUX MOHSTUHN U IIPpUMCHATDH
OTH IIOHATHA ITIPpU OIIMCAHWU BECIUICCTB U UX HpCBpaIHGHHﬁ;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBICHUS (DOPMYJT BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OTNpEAENATh BAJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHUSX,
CTETIEHb OKHCICHHUS JJIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, MPUHAIICKHOCTH
BELLIECTB K OINPEACIICHHOMY KJIACCy COEAUHEHUH Mo (opMysiaMm, BUA XUMHUYECKOU
CBSA3M (KOBaJICHTHAs! U MOHHAsA) B HEOPTaHUYECKUX COCTMHEHUSIX;

packpeiBathb  cMbica  Ilepuomnueckoro  3axkoHa .M. Menneneesa:
JEMOHCTPUPOBATH MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX IOJIOXKEeHUs B llepronnyeckon cucTteMe, 3aKOHOB COXPaHEHUS
MAaCChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA
ABorazpo, ONMUCHIBAaTh W XapakTepu3oBaTh TabmuuHy0 (hopmy Ilepmommueckoit
CHUCTEMbl XMMUYECKUX DJIEMEHTOB: pa3iNyaTh MOHATHUS "TiaaBHas moiarpynna (A-
rpynmna)" u "mobounas noarpynna (b-rpynmna)", Mameie ¥ OOJbIIME TEPHUOIBI,
COOTHOCHUTH 0003HAUCHHUS, KOTOpbIe UMEIOTCs B Tabsumile "[lepuoauyeckas cucrema
xumuyeckux snemMeHtoB J[.M. MenpaeneeBa" ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsAll siapa, 00IIee YUCIo
AJIIEKTPOHOB U PACHPEACICHUE UX MO PJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE HIIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBa,
XUMUYECKUE PeaKLMH (110 YUCILy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 10
TeroBoMy 3P DeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE CBOMCTBAa BEIIECTB
pPa3NMYHBIX KJIACCOB, TOJATBEpXIas ONHCAHUE MPUMEpPAMU MOJEKYJISIPHBIX



YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

MMPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kad4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKAHWUS XHMHUYECKHX MPEBPALICHHN B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChbl BELIECTB,
MacCOBYIO JOJK XMMHYECKOTO JIEMEHTa MO (QopMyJie COEAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, NPOBOAUTH PACYETHI 110 YPABHEHHUIO XUMHUYECKOU
peakuuu;

IIPUMCHSITh OCHOBHBIC OIIEPAIIMM MBICIUTEILHON JEITCIHPHOCTH - aHallu3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIINIO, KIIACCU(DUKAIINIO, BHISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBS3CH - JIJIST M3YUYCHUSI CBOMCTB BEIIECTB M XUMHUYECKHIX
peaKkIuii, €CTECTBEHHO-HAYYHbIC METObI MO3HAHUS - HAOIIOJCHUE, M3MEPCHHE,
MOJICJTUPOBAHUE, SKCIICPUMEHT (peabHbIA U MBICIICHHBIN );

CJIEIOBATh IMpaBWjIaM TMOJb30BaHUS XUMHUYECKOW MOCY/ION M J1abopaTOpHBIM
00opy/10BaHUEM, a TaK)Ke MpaBUIaM OOpaIlleHUs C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKIHUSAMU TO0 BBIMOJIHEHUIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB IO
MOJIYYCHUIO W COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOIOpOJAa M KHCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEICHHOW MAacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh M MPOBOAWTH XHMHYECKHE OKCIEPUMEHTHI IO
pacno3HaBaHHUIO PaCTBOPOB IIEJI0UEH U KUCIOT C MOMOIIBIO0 HHAMKATOPOB (JIAKMYC,
dbeHondTanenH, METHJIOPAHXK U APyTrue).

29.5.7.2. K xonmy oOyuenus B 9 kmacce y oOyuaromerocs OyayT
c(hOpMHUPOBAHBI CIEAYIONINE TPESIMETHBIC PE3YIbTATHI TIO XHMHH:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITUN: XUMHUUYECKUN 3JIEMEHT,
aTOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTh, JJICKTPOOTPHULIATEIIBHOCTh, CTEMEHb OKUCICHHS, XUMHUUYECKas
peakIus, XuMU4IecKas CBs3b, TETUIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOJIUTHI, DJICKTPOJUTUYECKAS IUCCOLMALIMS,
peakIMy KOHHOTO OOMEHa, KaTaanu3aTop, XUMUYECKOE PaBHOBECUE, OOpaTUMBIC U
HEOOpaTUMBbIE peakuuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTENb, OKHCICHHUE W BOCCTAHOBJIEHUE, aJUIOTPONUS,
aM(oTepHOCTb, XMMHUYECKasl CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas),
KpUCTAIJIMYECKasl penieTka, KOppo3usi METaUIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, mpeaenpHo aonyctumas konueHtpanus [1/IK BemecTsa;



HITIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHSITUI U IIPUMCHATD
9THU IIOHATHSA IIPHU OIIMCAHKWHU BCIICCTB U UX npeBpameHHﬁ;

UCII0JIb30BaTh XUMUYECKYIO CUMBOJIUKY JUJISl COCTaBJIEHUS (DOPMYJT BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONPEAEATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XUMHUYECKHX HJIEMEHTOB B
COCIMHECHUAX PAa3JIMYHOI0 COCTaBa, IMPUHAJICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COeAMHEHUM 1Mo (hopMyiaM, BU XUMHUYECKON CBsI3U (KOBaJICHTHAs, HOHHAS,
METaJUIMYECKasi) B HEOPTaHUYECKHUX COCAMHEHUSX, 3apsj HOHA MO0 XUMHYECKOU
dbopmyIie, xapakTep Cpeabl B BOJHBIX PacTBOpaX HEOPTAHMYECKUX COCTUHEHUH,
THIN KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTb cMbIca llepuogmueckoro 3akona J[.M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OIMUCHIBATH M XapaKTePHU30BaTh TAOIUYHYIO
dbopmy Ilepuogmueckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3jiMyaTh MOHITHUS
"rmaBHas noarpymmna (A-rpymnma)" u "nobounas noarpynmna (b-rpymnma)", mansie u
OoJbIIME TEPHOJbI, COOTHOCHUTH OO0OO3HAYEHHs, KOTOpbIE HMEIOTCS B
MEPUOTUIECKON TaOIHIe, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj] snpa, oOliee YHCIIO B3JIEKTPOHOB U
pacrpe/iesieHue UX Mo 3JEKTPOHHBIM CII0SIM), OOBSICHSTH OOIIME 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOMCTB 3JIEMEHTOB U MX COCAMHEHUN B MpPeIesiaX MajbIX MEPHOJIOB
Y TJIABHBIX MOJATPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XWMUYECKHE DJIEMEHTHI, HEOpPraHMYEeCKHE BEIECTBa,
XUMHYECKUE peaKuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, MO
TerioBoMy J(h(exTy, MO W3MEHEHUIO CTENEeHEeW OKHCICHUS XHWMHYECKHX
3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIMME U CHeNUPUUECKUE XUMHUYECKUE
CBOMCTBA TMPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasl OMUCAHUE MpPUMEpPaMU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJISITh YPABHEHUS IEKTPOJIUTUUECKOU AUCCOLMALIUA KUCIIOT, LIEI0YEH
U COJIeH, TIOJIHBIE M COKpAICHHbIE YpaBHEHHUS pPEaKIUid HOHHOTO OOMeHa,
YPAaBHEHUsI PEAKUHM, MOATBEPKIAIOIMINX CYLIECTBOBAHUE T'€HETHUYECKOW CBS3HU
MEKIy BEIECTBAMHU PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYHIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUM
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHca 3THX PeaKLuid;

IIPOTrHO3UPOBATH CBOMCTBA BCIHICCTB B 3aBHUCUMOCTH OT HUX CTPOCHH,



BO3MOKHOCTH ITPOTCKAHUA XUMHNYCCKUX HpeBpaIHeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJI0 XMMHYECKOrO 3JeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHUIO XUMHUYECKOU
peakiuy;

coOJII0/IaTh MpaBUiia MOJb30BAHUS XUMHUYECKOM MOCY/I0ON U J1abopaTOpHBIM
o0opyI0BaHUEM, a TaKXkKe TMpaBuia OOpalieHusl ¢ BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMUA TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKHUX OTBITOB IO
MOJIYYCHHIO U COOMPaHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

IIPOBOAUTDL PEAKLIMM, MMOATBEPKIAIOIMME KAYECTBEHHBIM COCTAB PA3JIUYHBIX
BELIECTB: PAClO3HAaBATh ONBITHBIM IMyTEM XJOPUAOPOMUI-, UOAMA-, KapOOHAT-,
docdar-, cunukar-, cyibdar-, THIAPOKCUA-UOHBI, KATUOHbI aMMOHHS M HOHBI
U3YYEHHBIX METAIIOB, IIPUCYTCTBYIOIIUE B BOJAHBIX PAacTBOPAaX HEOPraHUYECKHUX
BEILECTB;

MIPUMEHSTh OCHOBHBIEC OIEPALMU MBICIUTEIBHON NEATEIBHOCTH - aHalU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHUCTEMATU3AIMIO, BBLISBICHUE MPUYHMHHO-
CJIEACTBEHHBIX CBSA3EH - JIJIS U3YUYEHUSI CBOMCTB BEIIECTB U XUMHUUECKUX PEAKIIUM,
€CTECTBEHHO-HAYUYHbIE  METOJbl  IO3HAHUS -  HAOJIOJICHHE, U3MEPEHHUE,
MOJEUPOBAHUE, IKCTIEPUMEHT (PEeaJIbHBIM 1 MBICIICHHBIN ).

29.6. B (enepasbHBIX M PETHOHAIBHBIX TIPOIEAYypax OICHKH KadyecTBa
o0pa3oBaHMs HCIIOJB3YETCA TIepeueHb (KOau(pUKaTOp) paclpeac/ICHHBIX 10
KJlaccaM IIPOBEPSEMBIX TpPeOOBAaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHON IMPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHMS U DJICMEHTOB
coJiepKaHus IO XUMUM.

Taomuna 23

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOMN
o0Opa3oBarenbHOI MporpaMmal (8 Kitacc)

Kon [IpoBepsieMbie MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
IpOBEpsAEMOr | 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHus
0 pe3yJibTara

1 ITo Teme: "[lepBoHauYanbHbIE XUMUYECKAE TOHATHS"




1.1

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHSITHI: aToM,
MOJIEKYJIa, XUMHYECKUHN JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECH (OJHOPOIHASI U HEOJHOPOAHAS), BaJIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAas U MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJIIPHAsl Macca, MacCcOBast 10JIsI XUMUYECKOTO
JJIEMEHTAa B COCAMHEHUH, MOJIAPHBIA 00bEM, XUMHUYECKas
peakius, KIacCH(PHUKAIUs pEeaKuil: peakuud COETUHEHUS,
pEeaKIUU Pa3lIoKEHMs], PEaKLMM 3aMELICHMs], peaKluu oOMeHa,
9K30- ¥ SHAOTEPMUUYECKHE PEAKIIUU, TETUIOBOM 3P(EKT peaklnu,
pacTBOp, MaccoBasi J10JIsl BEIECTBA (MPOLEHTHAs! KOHIICHTPALIHS )
B PacTBOpE

1.2 WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN
U TPUMEHSATh 3TU TMOHATUA TPU OMNHCAHUU BEIIECTB U HX
IIpEBpALCHUN

1.3 UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJii COCTaBJIEHUS
(dbopMy BEIIECTB U YPABHEHUM XUMUYECKUX PEaKInid

1.4 pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHHUS MACChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHMsI, 3aKOHA
ABoraapo

1.5 ONpENENTh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX
COEJIMHEHHUSX

1.6 KJIACCU(PHUIIMPOBATh XUMHUUECKHUE PEAKINU (T10 YUCIYy U COCTaBY
YYACTBYIOIIMX B PEAKLIMH BEILIECTB, [10 TEIIOBOMY 3(P(EKTY)

1.7 BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl
BEILECTB

1.8 BBIYUCIIATH MAaCCOBYIO JIOK0 XMMHYECKOrO DJJEMEHTa II0
dhopmyIie CoeTMHECHMUS,

1.9 BBIYKCIIATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

1.10 IIPUMEHATh  €CTECTBEHHO-HAy4YHBIE METOIABl IIO3HAHUA -
HaOJIOICHUE, UM3MEpPEHUE, MOJCIMPOBAHUE, IKCIIEPUMEHT
(peanbHBINM U MBICJICHHBIN )

2 [Io Teme: "BaxHelmme NPEACTABUTENIN HEOPTaHUYECKUX




BemecTB"

2.1

PAaCKpbIBATb CMBICJI OCHOBHBLIX XHMMHYCCKHX TIOHSITUI: OKCHn,
KHCJIOTa, OCHOBAaHHUC, COJIb

2.2

OTIPENIENISITh MPUHAJICKHOCTh BEIIECTB K OINPEJACICHHOMY
KJIACCy COeIUMHEHUH 10 popMyiam

2.3

KJ'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHUYCCKHC BCIIICCTBA

2.4

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMICTBA
BEIIECTB  PA3JMYHBIX KJIACCOB, TOJTBEpXkAasi ONUCAHUE
IPUMEPAMHU  MOJIEKYJIIPHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUI

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOI'O COCTaBa, BO3MOXHOCTH IIPOTEKAHUS
XUMHYECKUX MPEBPALLICHUI B PA3JIUYHBIX YCIOBUAX

2.6

CIIEJIOBaTh MpaBWJIAM TIOJIB30BAHHSI XUMUYECKOW MOCYI0H U
1a00paTOpPHBIM 000pYIOBaHHEM, a TAK)KE IPaBUIIaM OOpaICHHUS
C BeUlecTBAMM B COOTBETCTBUM C MHCTPYKIHUSAMH IO
BBIMIOJHEHUIO  JTA0OPATOPHBIX ~ XMMHYECKHX  OMNBITOB IO
MOJTyYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEUIECTB (BOIOPOAA U
KHCJIOPOJIa), TPHUTOTOBICHUIO PACTBOPOB C OMPEICIICHHOM
MaccoBOW J0JIell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH H
NPOBOJNTh XMMHYECKHE D3KCIIEPUMEHTHI TIO0 PACIIO3HABAHUIO
pacTBOpOB MIENOYEH M KHUCIOT C TOMOIIbIO HHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE)

2.7

IMPOBOJAWTEL PACUCTEI 11O YPABHCHHIO XUMHUYECKOM pE€aKnuu

ITo Teme: "lIlepmommueckuit 3akoH u llepunonnueckas cucrema
xummudeckux sneMmeHToB J[.M. Menneneea. CtpoeHue aTomoB.
XUMHUYECKass  CBS3b. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuun"

3.1

PacKphIBaTh CMBIC] OCHOBHBIX XHUMHWYECKHUX IOHATHUH: SIPO
aToma, 3JIEKTPOHHBIA CJIOW aroMa, aTOMHas OpOHUTallb, PaguycC
aroMa, XUMHUYECKas CBsA3b, TMOJSIPHASS W  HEMOJISIpHAs
KOBAJICHTHAsI CBSA3b, AJIEKTPOOTPUIATEILHOCTh, UOHHAS CBS3b,
HWOH, KaTUOH, aHUOH, CTENICHb OKUCJICHUS
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KﬂaCCI/ICI)I/IHI/IpOBaTB XUMHWYCCKHUEC DJICMCHTHI

3.3

OMMMCHIBATH M  XapaKTepu3oBaTh  TaOMWMUHYIO  opMy
[lepnonyeckoil CUCTEMBI XUMHUYECKUX 3JEMEHTOB: pa3jinyaTh
noHATUs '"rnaBHas mnoarpynmna (A-rpynmna)" u  "mobouHas
noarpynmna (b-rpymnmna)", "mansie" u "6onpiune" nepuoasl

34

packpeiBath cMbIch [lepuoanueckoro 3akona [{.11. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJNYECKONM 3aBUCHUMOCTHU
CBOICTB XUMHUYECKHUX OJJIEMEHTOB OT MX TMOJOXKEHHUS B
IIepuonnueckoii cucreme

3.5

COOTHOCUTh OOO3HAay€HUs, KOTOpPbIE MMEIOTCA B TaOIUIE
"[leppognueckass cucremMa XUMUYECKMX dneMeHToB J[.H.
MeHnneneeBa" ¢ YHCIOBBIMHA XapaKTEPUCTHUKAMH CTPOCHHMS
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsia sjpa, ooiiee
YUCJIO 3JIEKTPOHOB M PacCHpelei€HUE HUX IO 3JIEKTPOHHBIM
CJIOSIM)

3.6

onpcaACiTb CTCIICHb OKHCJIICHUA JJICMCHTOB B 6I/IHapHI>IX
COCIMHCHUAX

3.7

OIpcaACIIATL BUA XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaSI )51 I/IOHHaSI) B
HCOPTaHNYCCKHUX COCANMHCHHAX

Tabmuua 23.1

[IpoBepsiembie 371€MEHTHI coiepkanus (8 Kiacc)

Kox

[TIpoBepsieMblil JIEMEHT COIEPKAHUSA

HepBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHSA

1.1

Hpe,ILMCT XUMMHU. POJIb XUMHMHU B KM3HH YEJIOBEKA. XHMMHUS B CUCTEME
HaYK. Tenan BCIICCTBA. duznyecKrue CBOMCTBA BCIICCTB. ArperaTﬂoe
COCTOAHUC BCIIICCTB

1.2

[TonsiTe 0 MeToaX MO3HAHUSI B XUMHUH. YUUCTEIE BEIIECTBA U CMECH.
Crioco0nI pazjeneHus cMecei

1.3

ATOMEBI B MOJICKYJIBL. XuMudeckue 3JeMeHThl. CUMBOJIBI XUMHYECKUX




25eMeHTOB. [IpocThie U cnoKHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE
y4eHUE

1.4

Xumuueckas — (opmyna. BaneHTHOCTP  aTOMOB  XHMHYECKHX
DJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTENBHAS
atomMHass Macca. OTHOcUTeNbHAs MOJIEKyJigspHas Macca. MaccoBas
JIOJIST XUMHUYECKOTO DJIEMEHTA B COSTUHEHUN

1.5

KomnuectBo BemectBa. Moiss. MomsipHass macca. B3aumocBs3b
KOJIMYECTBA, MAacChl M YHCIAa CTPYKTYPHBIX €IWHUI[ BEIIECTBA.
Pacuetsl no ¢popmynam XUMHUUYECKUX COSIUHEHUN

1.6

du3nyeckne W XUMHUYECKHE SIBICHUS. XUMUYECKas PEaKIus U ee
MpU3HAKU. 3aKOH COXPAaHCHHMsI MAacChl BEIIECTB. XUMHUYCCKHE
ypaBHeHUsA. Knaccudukanuss XUMHUYECKHX peakiuil (COeTMHCHMS,
pa3JIoKeHUsl, 3aMEIleHHs, OOMEHA)

1.7

XUMHUYECKAN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYJIION, C
npaBuiamMu paboThl B JabOpaTOpud M MpUeMaMu OOpalleHHus ¢
71a060paTOPHBIM 000pPYJOBaHUEM, U3YUYEHHE U ONMUCaHUE (PU3HUUECKUX
CBOMCTB  00Opa3lloB HEOPraHWYECKUX  BEIIECTB, HAOJIOJCHUE
dbusndeckux (MIaBICHUE BOCKA, TAsHUE JIbJla, pacCTUpaHUE caxapa B
CTYTIKE, KWUTICHWE W KOHJICHCAIWS BOJBI) M XUMHUYECKHX (TOpEHUE
CBEYH, MPOKATMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJa C
KUCJIOTOM)  sIBIGHUM, HaOMIOJEHUE U  ONKHCaHue IPU3HAKOB
NPOTEKaHUs ~ XMMHUYECKUX  peaknuil  (pa3lokeHue — caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHue
ruapokcuga meau (II) mpu HarpeBanuu, B3auMOJACHCTBHUE Kele3a C
pactBopoM cosr meau (II), n3ydenne cmocoboB pazneneHus cMecen
(c moMotIbI0 MarHuTa, PUIBTPOBAHWE, BEITIAPUBAHUE, TUCTHIUISAINUS,
xpoMarorpadus), MOpPOBEJECHUE OYUCTKA TMOBAPEHHOW  COJIH,
HAOMIOJICHUE W ONHCAHHWE pe3yJbTaTOB TMPOBEACHUSA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JIaHhE Mojelen
MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxxueiimme npeaACTaBUTCIIN HCOPIraHNYCCKHUX BCIICCTB

2.1

Bo3agyx - cmech razoB. CocraB Bo3zayxa. Kuciopon - snemMeHT u
npocToe BenlecTBo. HaxoxaeHue kuciopoaa B Mpupoie, Pu3nueckue
U XUMHU4YecKue cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopona. CrocoObl ToJlydeHHs KuUcIopoda B JabopaTopuu U




npoMblnuIeHHOCTU. KpyroBopor kwuciopoga B npupoge. O30H -
AITOTPOINHAS MOAM(PUKALIMS KUCIOPOIa

2.2

TenmoBoit 3p¢deKkT XUMUYECKON peakiuu, TEePMOXUMHUYECKUE
ypaBHEHUS, 3K30- U SHAOTEPMHUECKHE peaKiuu. TOIUIMBO: Yyroib H
METaH. 3arpsi3HEHHE BO3/yXa, YCWJIEHHE MNapHUKOBOro 3ddekra,
paspylieHue 030HOBOTO CJI0s

2.3

Bonopon - anemeHT u npoctoe BemecTBo. Haxoxnenue Bogopoaa B
npupose, (QuiMueckue ¢ XUMHUYECKHE CBOMCTBa, IPUMEHEHUE,
criocoObl TostyueHnusi. KucioTsl u conu

2.4

MoutspHblil 00beM Ta30B. PacueTsl 10 XUMHUYECKUM YPaBHEHUAM

2.5

dusnyeckue CBOWCTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEL.
HacplilieHHbIe 1 HEHACHIIIEHHBIE pACTBOPBI. PACTBOPUMOCTH BENIECTB
B BoJie. MaccoBas 101 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA
BOJIbl. OcHOBaHus. Posib pacTBOPOB B MPUPOJE U B )KU3HU YEIOBEKA.
KpyroBopot Bojibl B lipupo/ie. 3arpsisHeHUe NpUpoaHbIX Boj. OxpaHa
Y OYUCTKA MPUPOJIHBIX BO/T

2.6

Knaccudukanus HEOPTraHUYECKUX COCIMHECHUU. Okcuppl.
Knaccuduxanus okcusoB: coneoOpasyroiiue (OCHOBHBIE, KUCIOTHBIE,
ampoTepHble) U HecoseoOpasyomue. HomeHknaTypa OKCHIIOB.
DU3UYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [loilydueHre okcnuaoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHMI: 1IE€JI0YU U HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKHE U XUMHYECKUE
CBOWCTBA OCHOBaHMM. [lonyueHne ocHOBaHUM

2.8

Kucnorel. Knaccudukauuss kucinor. Homenkiarypa  KHCIIOT.
@u3nuecKue M XHUMHYECKHE CBOMCTBA KHUCIOT. PsI aKTUBHOCTH
merauioB H.H. bekerosa. [lonyuenue kucinor

2.9

Conu. Homenknarypa coseil. @U3nuecKkue U XUMUYECKUE CBOMCTBA
coneu. [Tonmyuenue comnei

2.10

I'eneTnueckas CBs3b MCXKIY KiIaCCaMH HCOPraHUYCCKUX COC}II/IHCHI/Iﬁ

2.11

XHUMHUYECKUM DKCIIEPUMEHT: KAYECTBEHHOE OIIPEACIICHUE COEPKAHUS
KHACJIOpOJa B BO3JyXe, IOJy4YeHUEe, coOMpaHHe, paclO3HABAHUE U
U3y4YEHHE CBOMCTB KHUCIOpOAA, HAOJMIOJEHUE B3aUMOJEHCTBUS




BEILIECTB C KUCJIOPOJOM U YCIOBUS BOZHHUKHOBEHUSI U MPEKPAIICHUS
ropenus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCUIOB U ONTMCAHUE
X CBOMCTB, MOJy4yeHHE, COOMpaHUE, PACIO3HABAHME W H3yUEHUE
CBOICTB BOJIOpOJia (rOpeHue), B3aUMOJIEUCTBIE BOJOPOAA C OKCHIIOM
Menu  (II)  (BO3MOXXHO  MCMOJIb30BAaHWE  BHUIACOMATEPHAIIOR),
HaOII0ICHNE 00PA3I[OB BEMIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHNE
0COOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3TUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHOW MAacCOBOW JOJIEH
PacTBOPEHHOI'O0 BELIECTBA, B3aUMOJECHCTBHE BOJABI C METaIAMH
(Hatpuem 151 KaJIbLIUEM ) (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), ONpPENEIEHUE PAacTBOPOB KHUCIOT M MIEIOYEH ¢
MOMOIIBIO MHANKATOPOB, MCCIEAOBaHHE OOpa3lioB HEOPraHUYECKHUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHUS OKPAaCKU
WHJMKAaTOPOB B pacTBOpax KHUCIOT MW IWIEJOYEH, U3YUYCHHUE
B3aumoencteus okcuaa menu (II) ¢ pacTBopoM cepHOM KHUCIIOTHI,
KMCJIOT C METAUIAaMHU, pPEaKIuWd HEUTpAIHU3alUu, [OJyUYCHHE
HEPACTBOPHUMBIX OCHOBaHUM, BEITECHEHHE OJTHOTO MeTaJljia IPYTUM U3
pacTBOpa COJM, pEIIeHHE SKCIEPUMEHTAIBbHBIX 3a7ad MO0 TeMe
"Baxkneiime Ki1acchl HEOPraHMYECKUX COCAMHECHMI"

Ilepuognueckuin 3akoH u llepuoamueckas cucreMa XUMHYECKHUX
sanemenToB .. MenpaeneeBa. CtpoeHre aToMOB. XUMHYECKAas CBS3b.
OKUCITUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

3.1

[lepBble MONBITKH KJIaCCU(DUKAIIUN XUMUUECKUX 2JIEeMEHTOB. [ToHsTHE
O Tpynmax CXOJHBIX JIEMEHTOB (II[EJOYHBIE U IIETOYHO3EMEIIbHbBIC
METaJIJIbI, TAJIOTE€HbI, HHEPTHBIC Ta3bl). DJIIEMEHThI, KOTOPbIE 00pa3yIoT
aMmdoTepHbIe OKCHJIBI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XHUMHYECKUX
DJIEMEHTOB J.1. Menneneesna. KopoTkoneprnonnas u
JuHHOTIeproaHas (GopMbl [leproanueckoil CHCTEMBI XUMHUYECKHUX
anemeHToB .M. Menneneesa. Ilepuonsl m rpynnbl. Puzndeckuit
CMBICJI TTOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI SJIEMEHTA

3.3

Crpoenne atomoB. CoctaB aTtoMHbBIX siep. M30Tombl. DJIEKTPOHBI.
CtpoeHre 2JIEKTPOHHBIX 000J0YEK aTOMOB IEPBBIX 20 XUMHYCCKHX
anemeHToB  Ilepumoamueckoir  cucrembr .M.  Menpaeneena.
XapakTepucTuka XUMHYECKOrO0 SJEMEHTa IO €ro IMOJOXXEHUI0 B
ITepuonnueckon cucreme J{.11. Menneneena




3.4 |3aKOHOMEPHOCTH M3MEHEHUs paguyca AaTOMOB XHMHYECKHX
AJIEMEHTOB, METAJUTMYECKUX U HEMETAIUNTMYECKUX CBOMCTB MO TPyIIaM
u nepuonaM. 3HaueHnue [lepunoanueckoro 3akoHa u Ilepuoamyeckoit
CUCTEMBI XUMHUUYECKHUX SJIEMEHTOB ISl Pa3BUTHUSI HAYKU U MPAKTHKU.
JI.N. Mennenees - y4eHbIN U I'paXJaHUH

3.5 |Xumuueckas cBs3b. KoBaneHTHas (MoJsipHasi U HEMOJSPHAs) CBSI3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAas CBA3b

3.6 |Crenenp okucneHns. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUU.
[Iponecchl  OKHMCIEHMSI M BOCCTAHOBIJICHHMS. OKUCIUTENU H
BOCCTaHOBUTEIH

3.7 | XuMHUECKUN DKCIIEPUMEHT: U3y4YeHHE 00pa3lloB BEIIECTB METAJLJIOB
Y HEMETAJUIOB, B3aMMOJIEMCTBUE THUIPOKCHAA IMHKA C PACTBOPAMU
KUCJIOT M WIEJ0YEH, IPOBEICHUE OIBITOB, WUIOCTPUPYIOLIUX
MPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue,
pEeaKIuu pa3noKeHus, COEUHEHHUS])

Tabmuma 23.2

[IpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOSHHUS OCHOBHOM
00pa3zoBaTenbHOM MporpaMmsl (9 kiacc)

Kon [IpoBepsiembie IpeAMETHBIEC PE3YIbTATHl OCBOCHHUSI OCHOBHOM
IpOBEPSAEMOT | 00pa30BaTEIBHOM MPOTrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus
0 pe3yJibTaTa

1 ITo Teme: "BemiecTBo 1 XuMuueckas peakius"

1.1 PacCKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHW: pacTBOP,
AIEKTPOJIUTHI, HEIJIEKTPOJIUTHIL, ANEKTPOIUTHYECKAS
JUCCOLMAIUs, peakuud HOHHOro oOOMeHa, KaTalau3aTop,
XMMHUYECKOE paBHOBECUE, 0OpaTUMbIE U HEOOPAaTUMBIE PEaKIUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLHUH,  OKHUCIIMUTEID,
BOCCTAaHOBMUTENb, OKMCIEHHE M BOCCTaHOBJIEHHUE, AJUIOTPOIMS,
aMm(pOTepHOCTh, XUMHYECKas CBs3b (KOBAJIEGHTHAs, HOHHAs,
MeTaNInYecKasi), KpUCTAJUIMUECKas pelleTKa, CIijiaBbl, CKOPOCTh
XMMHUYECKOW pEaKLIUU




1.2

WJUTKOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHATUI
U IPUMEHATH JTU [OHATHUS [PU ONMCAHUM BEIIECTB U UX
IIpEBpALCHUN

1.3

COCTAaBIATh YPABHEHUSA DJIEKTPOJMTHYECKONW JTUCCOLMALNHN
KHUCJIOT, EJI0YEHN U COJIEH, ITOJHBIE U COKPAILICHHbBIE YPABHEHUS
peakIuii HOHHOTO0 OOMEHa

1.4

pacKpbIBaThb  CYIIHOCTb  OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii MOCPEICTBOM COCTaBIIEHUSI AJIEKTPOHHOIrO OaliaHca
ATUX pEaAKLIUU

1.5

IMPOBOJUTL PACUCTHI 110 YPABHCHHIO XUMHYECKOM pe€aKnuun

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

2.1

XapakTepu3oBaTh (OMHUCHIBATH) O0OmMME U crenupuIecKre
XUMUYECKHE CBOWCTBA NPOCTBIX M  CIIOXKHBIX BEIIECTB,
MOATBEPKIask ONMMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHHMM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUIMA

2.2

COCTaBJISITh YpaBHEHUSA peaKkuui, MTOATBEPKAAOIINX
CYyIIECTBOBAHME T'E€HETUYECKOM CBS3M MEXKIAY BEUIECTBAMHU
Pa3IMYHBIX KJIACCOB

23

IIPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMMOCTH OT HX
CTPOCHUA, BO3MOXHOCTHU IMPOTCKAHUA XUMHNYCCKHUX
npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX
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ClIEJIOBaTh MpaBWJIaM IIOJIb30BAHMUSI XUMHUYECKOW MOCYIOH U
71a00paTOpHBIM 000PYIOBAHUEM, a TAKXKE MTPaBUIIaM OOpallieHus
C BeIeCTBAMH B COOTBETCTBUM C HMHCTPYKIHSIMH  TIO
BBITIOJTHEHUIO ~ JTA0OPAaTOPHBIX ~ XMMHYECKHX  OMBITOB  TIO
MOJIYYEHHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (aMMHUaKa U
YTIJIEKHUCIIOTO Ta3a)

2.5

MIPOBOJIUTEH PEAKIIMH, TOATBEPIKIAOIINEC KaueCTBEHHBINH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHU/I-,
OpoMuz-, Wonua-, kapobonar-, docdar-, cunmkar-, cyiabdart-,
THIPOKCUI-UOHBI, KAaTHOHbI aMMOHHUSA, HWOHBI HW3YUYEHHBIX
METaJVIOB,  MPUCYTCTBYIONIME B  BOAHBIX  pacTBOpax




HCOPraHN4YCCKUX BCUICCTB

3 [To Teme: "Xumus u okpy:xatoias cpena”

3.1 pPacKpbIBaTh CMBICI OCHOBHBIX XumHueckux monsTtuil: [1K
BEILIECTBA; KOPPO3HUs METAIIIOB

32 MIPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIUTEIHHON ESITEIHbHOCTH
- aHaJM3 W CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTHU3AIIIIO,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H - JJII U3YyUYEHHUS
CBOMCTB BEIIECTB M XUMHYECKHUX PpEAKIM; €CTECTBEHHO-
Hay4YHbI€ METOJIbl TO3HAHUS - HAONIOJEHUE, U3MEPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEeaIbHBIN 1 MBICIICHHBIN )

Tao0muna 23.3

[IpoBepsiemble 31eMEHTHI coaepkanud (9 knacc)

Kon [TIpoBepsieMblil 3JIEMEHT CONECPKAHUS

1 BemecTBo u xummnueckas peakuus. [loBropenue

1.1 |Ilepmomnuecknii 3akoH. Ilepmogmueckas cucreMa XHMHYECKHX
anemenToB .M. Menneneesa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBHIX TPEX MEPUOIOB,
KIS, KAJIBLIMS M MX COCJUHEHUN B COOTBETCTBUU C IOJIOKEHUEM
a5eMeHTOB B [leproanueckoil cucremMe U CTpPOEHUEM UX aTOMOB

1.2 |CtpoeHue  BemecTBa:  BHUAbI  XUMHUYECKOW  CBSI3U.  TuImbl
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA
KPUCTAUIMYECKOW  pEeIIeTKH W BUJAa  XUMHYECKOW  CBS3W.
Knaccudukanms © HOMEHKIaTypa HEOPTraHWYECKUX  BEIECTB
(MexayHapoJHas U TpUBHaJIbHAsH). XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCSI K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIUHEHUM,
reHETUYEeCKas CBSI3b HEOPraHUYECKUX BEIIECTB

1.3  |Knaccuduxanuss XMMUYECKHUX PEAKIUil MO pPa3IudYHBIM MpU3HAKAM
(IO 4YWcay W COCTaBy YYACTBYIOIIMX B PEAKUHMH BELIECTB, I10
TerioBoMy 3(Q(deKTy, M0 HM3MEHEHHUIO CTENEeHEH OKHCIICHUS
XUMUYECKUX  3JEMEHTOB, MO  OOpaTUMOCTH, IO  YYacTHIO
KaTaam3aTropa). DK30- U SHIAOTEPMHUYECKHE peakuuu,




TEPMOXUMHYECKUE ypaBHEHHUA. [IOHATHE O CKOPOCTH XUMHUYECKOU
peakiuu

1.4

[TonsitTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX PEAKIIHSIX.
[TonsiTie O TOMOTEHHBIX M TETEPOTCHHBIX peaknusx. [loHsTHe O
XUMHUYECKOM paBHOBecHH. DakTOphl, BIUSIONME HA CKOPOCTH
XUMHUYECKOHN peakiuy U MOJ0KEHUE XUMUIECKOTO PaBHOBECHSI

1.5

OKHCITUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, AJIEKTPOHHBIN OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBnenue
YPaBHEHUN  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIUU  C
UCIIOJIb30BAaHUEM METOJIa 3JIEKTPOHHOr0 OanaHca

1.6

Teopusa  DJIEKTPOIUTUUECKOW  JUCCOLUUAIMU.  IDJIEKTPOJHUTHI U
HEANEeKTPOoJauThl. KaTuoHbl, aHMOHBI. MexaHu3M auccouuanuu
BEIIECTB C pA3JIMYHBIMU BUJAMH XHUMHUYECKOM CBs3u. CTeneHb
nuccouuanui. CuibHble U ci1aldble 3JeKTPOaUThl. Peakunyu HOHHOTO
oOMeHa. YCJIOBHs MPOTEKAHUS PEaKIUii MIOHHOTO OOMEHa, MOJTHBIE U
COKpAILIEHHbIE HOHHBIE YypaBHEHHsA peakuuidl. CBoiicTBa KHUCIOT,
OCHOBAaHMI M COJIEM B CBETE MPEACTABICHUN 00 3JEKTPOIUTUYECKON
mucconuanuu. KadecTBeHHble peakuuu Ha HWOHBL [loHsiTHE O
TUAPOJIN3E COJIEU

1.7

XUMHYECKHM  JKCOEPUMEHT:  O3HAKOMIIEHME €  MOJEIAMU
KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX BELIECTB - METAJIOB U
HEMeTauioB (rpagura W anMmasa), CJIOXKHBIX BEUIECTB (XJIOpHaa
HaTpUsl); UCCIIEI0BAHUE 3aBUCHMOCTH CKOPOCTH XUMUYECKOM peakliuu
oT BO3JECHCTBHSI  Pa3IMYHBIX (akTOpOB; UCCJIEIOBAHNE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLECCA JUCCOLUALNN
KHCJIOT, Imejloded W cojied  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJICOMATEPUAIIOB);  MPOBEJAEHUE  ONBITOB,  HWILTIOCTPUPYIOIIMX
NPU3HAKM TOPOTEKaHWs peakuuid HOHHOro oOmeHa (oOpa3zoBaHue
ocaJlka, BblIEJIEHUE Ta3a, oOpa3oBaHHE  BOJbBI);  OIbBITOB,
WUTIOCTPUPYIOIIMX  MPUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX
peakuuii  (ropeHue,  peakUuu  pa3OKEHUs,  COECOUHEHMUS);
pacno3HaBaHHE HEOPTraHUYECKUX BEIIECTB C IOMOLIbIO KAYECTBEHHBIX
peaklnii Ha NOHBL;, pELIEHUE SKCIIEPUMEHTAIBHBIX 3324

Hewmerannsl u ux COCIMHCHUA

2.1

OO6m1as xapakTepucTHKa rajoreHoB. OCOOEHHOCTHU CTPOCHHS aTOMOB,




XapakTepHbIe cTeneHu okuciienus. CTpoeHue u puznueckue CBONCTBa
MPOCTHIX BEHIECTB - FAJIOTEHOB. XMMHUYECKHAE CBOMCTBA HA MPUMEPE
xJiopa (B3aUMOJICMCTBUE C METaJUIaMH, HEMETaJlJIlaMH, IIEJI0OYaMH).
XmopoBonopona. ConsHas ~ KUCIOTa, XUMHUYECKHME  CBOMCTBA,
MOJy4YeHue, NpUMEHeHue. [lelicTBhe XJiopa W XJIOPOBOAOPOJA Ha
OpraHu3M 4eJoBeKa. BaxHeWmme XJIOpuabl U HX HAXOXKICHUE B
MIPUPOAE

2.2

OO6mast xapaktepucTtuka 37eMeHTOB VIA-rpynmel. OcobeHHOCTH
CTpOEHHUsI aTOMOB, XapaKTepHbIE CTEeNeHH okucieHus. CTpoeHune u
bu3NYecKrue CBOMCTBA MPOCTBHIX BEIIECTB - KHUCIOPOJa W CEpHI.
AnnorpomHble  MOIU(DUKAIMA KHCIOpOJa W CEpPhl. XUMUYECKHE
cBoicTBa cepbl. CepoBOIOPOI, CTpOEHHUE, (PU3NUECKUE U XUMUUECKUE
cBoiicTBa. OKCHIBI Cephl KaK MPEICTAaBUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnast kucnora, puanyeckue U XMMHUYECKUE CBOWCTBa (0OIIMe Kak
MpEACTaBUTENS Kilacca KHUCIOT U crnenuduyeckue). XUMUYECKUE
peakiuu, JieXKariiue B OCHOBE MPOMBIIIJIEHHOTO CIOc0o0a MOTydeHUs
cepHoii  kuciaoTel. IIpumenenue. Comm  CepHOM  KHUCJIOTHI,
KaueCTBEHHAs] peakiusi Ha cynbdaT-uoH. HaxoxxmeHue cepel u ee
COCIMHCHUA B TPHUPOAC. XHUMHUUYECKOE 3arps3HEHHE OKpPYIKaromen
CpeIbl COCIWHCHUSIMH Cepbl (KUCIOTHBIC JOXKIH, 3arps3HEHUC
BO3]lyXa U BOJJOEMOB), CITOCOOBI €Tr0 MpeI0TBPAIlCHHUS

2.3

OOmast xapakTepucThka 3JeMeHTOB VA-rpynnel. OcobeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€pHbIE€ CTENEHU OKUCIEHUs. A3OT,
pacnpocTpaHeHue B Mpupoje, Gu3nueckue 1 XUMHYECKHE CBOMCTBA.
Kpyrosopor aszora B mpupone. AmMuHak, ero Qusuyeckue u
XUMHUYECKUE CBOMCTBA, MOJMy4YyeHUEe U npuMeHeHne. Conu aMMOHUS,
ux pU3NYECKUE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauectBennas
peakuuss Ha HWOHbI aMMOHHUA. A30THas KHCIOTa, €€ IOJIy4eHHE,
dbuznyeckre U XUMUYECKHEe CBOMCTBa (0OIIME Kak MpeICcTaBUTENS
KJ1acca KUCJoT U criennduueckue). Micrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX YI00peHUH. XHMHUUYECKOe
3arpsi3HEHUE OKPYIKAIOIIEH cpeibl COCIMHEHUSIMHU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB)
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®docdop, amwrorpornHsie Mmoaudbukanuu ¢ocdopa, (GUNUECKUE U
xumudeckue coicta. Oxcupa docdopa (V) u dbocdhopnas kuciora,
dbu3nUecKkue U XUMUYECKHE CBOMCTBA, mosydeHue. Mcronbp3zoBaHue
dbocdaToB B KaueCTBE MUHEPATIbHBIX yI00PECHHIA




2.5

OOmass xapakrepuctuka 35eMeHTOB [VA-rpynnel. OcobeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€pHblE€ CTENEHU OKHUCICHHS. YTIEpo[,
IJIOTPOTIHBIE  MOAM(HKAIIMKM, pAacIpOCTpaHEHHE B  MPHPOJE,
¢usznyeckue M XUMHYECKHE cBoiicTBa. Ajncopb6buus. Kpyrosopor
yraepoaa B npupone. Oxcuasl yriepona, HX (U3NYECKUE U
XMMHYECKHE CBOICTBA, NEHCTBUE HA KUBBIE OPraHU3MBbI, MOJyYECHUE
U IPUMEHEHHE. DKOJOTHYeCKHe MPOOJIEMBbl, CBSI3aHHBIE C OKCHUIOM
yraepona (IV); rumore3a r1y100aJIbBHOrO TOTEIUIEHHUS KIMMATa;
NAapHUKOBBIN 3PPekT. YTonbHas KUCI0Ta U €€ CONH, UX (PU3nyecKue
¥ XMMHYECKHE CBOWCTBA, MOJydYeHUE U MpuMeHeHune. KadecTBeHHas
peakuusi Ha KapOoHaT-uOHBI. Mcrosnb3oBaHue KapOOHATOB B OBITY,
MEAMILMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3sICTBE

2.6

[lepBoHavambHBIE TIOHATHS OO0 OPraHWMYECKUX BEIICCTBAX KakK o
COCIMHCHUSAX yTiiepoaa (METaH, 3TaH, STWJICH, alleTUJICH, ATaHOI,
TIIMIEPHH, YKCyCHas KUCIIoTa). MIX coCcTaB M XMMHUYECKOE CTPOCHHE.
[TonaTre o OWOJOTMYECKH BaKHBIX BEIECTBAX: JKHpax, OelKax,
yTJIEBOJIaX - U UX POJIA B KU3HU YeJIOBEKa. MaTepuaibHOE €IMHCTBO
OpPraHUYECKUX M HEOPTAHMUECKUX COCAMHEHUI

2.7

Kpemuunii, ero gusnyeckne U XMMUYECKHE CBOWMCTBA, MOJyYEHUE U
npumenenne. CoenuHeHus KpemHHss B npupoae. OOmue
npeacTaBieHuss 00 okcuae kpemuust (IV) u kpemHHEBOU Kuciore.
CuJIMKaThI, X UCTIOJIB30BaHUE B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH.
Baxnenime cTpouTebHbIE MaTepUaibl: KEPAMHUKA, CTEKIIO, IEMEHT,
oeToH, kene300eToH. I[Ipobiembl 0e30MacHOrO HCIOIb30BAHUS
CTPOUTEIBHBIX MaTEPUAJIOB B IOBCEAHEBHOM KU3HU

2.8

XHWMHYCCKHI JKCIIEPUMEHT: H3ydeHHE OOpas3IoB HEOPTaHMYECKUX
BEIIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI; MPOBEIACHUE KAaYeCTBEHHBIX
peakiuii Ha XJIOPUA-UOHBI U HAOIIOJCHUE PU3HAKOB WX MPOTEKAHMUS;
OTBITHI, OTpakawmue (u3ndecKkue W XUMHYECKHE CBOMCTBA
TaJIOTCHOB W WX COCAMHEHWH (BO3MOXXHO  HCIIOJIh30BaHHE
BHUJICOMATEPHUANIOB);  O3HAKOMJICHHME C oOpa3laMud  XJIOpPHUJIOB
(ra;moreHu0B); 03HAKOMJICHHE C 00pa3liaMu CEephI U €€ COSTUHECHUSIMU
(BO3BMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAIOB);  HAOJIOJEHUE
npoliecca oOyrJIMBaHMs caxapa IMoj JeHCTBUEM KOHLEHTPUPOBAHHOM
CEpHOM KHUCJIOTHI; M3YYEHUE XUMHUYECKHUX CBOWCTB pa30aBICHHOU
CEpHON KHCJIOTHI, MPOBEJCHUE KAYECTBEHHOW peakinu Ha Cyib(dat-
WOH W HaONIOJICHUE TPU3HAKA €€ MPOTEKaHUs; O3HAKOMJICHHE C




(¢u3NYeCKUMU CBOMCTBaMHM a30Ta, (ocpopa U UX COECOAUHEHUU
(BO3MO>XHO HCITOJIb30BAaHUE BUECOMATEPUATIOB), 00Opa3aMu a30THBIX
u pocopHbIX yH0OpeHuii; mojiydyeHue, CooupaHue, paclio3HaBaHUE U
M3YUYEHHE CBOWMCTB aMMHAaKa; MIPOBEICHUE KAUECTBEHHBIX PEaKIINil Ha
WMOH aMMOHUS U PocdaT-uoH U U3yUYeHHE MPU3HAKOB MX MPOTEKAHUS,
B3aHMOJICMCTBUE KOHLEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHHE BUIAEOMATEPUAJIOB); U3YUEHUE MOJEIEH
KPUCTANIMYECKUX  PEIIeTOK  anMasza, rpadura, ¢yiuiepeHa;
O3HAKOMJIEHUE C TMPOIECCOM aACOPOIMU PACTBOPEHHBIX BEUIECTB
AKTUBHPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTMBOras3a; MoJy4yeHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a;
MPOBEICHNE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- U CHUIIMKAT-UOHBI
Y U3yYEHHE TPU3HAKOB UX MPOTEKAHMS; O3HAKOMJIEHHE C IPOLYKLIUEN
CHWJIMKaTHOM MPOMBIIUIEHHOCTH; PEILIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4
1o TeMme "BakHenIe HeMeTaulbl U KX COCIUHEHUS "

MeTtabl U ux COCIMHCHUA

3.1

OOmas xapakTepuCTHKa XMMHYECKHUX DJJIEMEHTOB - METauIOB Ha
OCHOBAHUHU MX IOJIOKEHUs B llepuoandeckon cucteMe XMMHUYECKHUX
anemenToB JI.MI. MenneneeBa u crtpoeHuss artoMoB. CTpoeHue
METAII0B. MeTayumdeckas CBA3b U METAJUIMYECKask KPUCTATUIMYECKAs
pemeTka. DNEKTPOXUMUYECKUH Psil HAIPSKEHNA METAJUIOB

3.2

dusnyeckue U XUMUYECKHE cBolcTBa MeTayioB. OOIIHMe CriocoObBl
MOJTydeHUs] MeTaJuioB. IIOHATHE O KOPpO3WU METaUIOB, OCHOBHBIC
CrocoObI 3ammMTbl WX OT Koppo3uu. CrmiaBel (CTajib, YYTYH,
TIOpAIIOMUHUM, OpoH3a) M WX MNpPUMEHEHHE B OBITY W
IPOMBIIIICHHOCTH

33

[Ilenounsie Metamibl: noONOXeHHWe B llepmogmueckon cucreme
xumuueckux siemeHToB VM. MeHneneeBa; CTpO€HHME HX aTOMOB;
HaxoXXJIeHUe B mpupoje. Pusndyeckre U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUJIBI M TUJIPOKCUJIBI HATPHUS U KaJus.
[IpyuMeHeHnEe MEIOYHBIX METAIVIOB U UX COCIMHEHU I

3.4

[IlenouyHO3EeMENIBbHBIC METAJUIBI MarHMM W KaJdblHMH: IIOJIOKECHHE B
ITepuognueckont cucreme xumuueckux amneMeHToB .M. Menneneena;
CTPOCHME HMX AaTOMOB; HaxOXJIcHUE B mpupoje. Puszndeckue u
XUMHYECKHE CBOMCTBA MarHusl U Kaabliys. BakHelmue coeMHESHUS




KaJbIUsl (OKCUJI, TUAPOKCHU, coun). JKEeCTKOCTh BOJBI U CIIOCOOBI €€
yCTpaHEHUsI

3.5

AmoMmuHMil: nonoxenue B Ilepuonnyeckoil cucreMe XHMMHYECKUX
anemeHnToB J[.MI. MenneneeBa; CTpOECHHE aTOMa; HAXOXKICHUE B
npupone. dusznueckue U XMMUYECKHE CBOWCTBA  AJIIOMUHUS.
AmM@oTepHbIe CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHHUS

3.6

Keneszo: mnonoxenue B Ilepuoanyeckol cuUcCTEME XHMHUYECKHX
anemeHtoB J[.M. MeHneneeBa; CTpoeHME aroMa; HAXOXKICHUE B
npupoae. PU3NYECKUEe U XMMHYECKUE CBOMCTBa jkeie3a. OKCHIBI,
ruapokcuasl U conu xenesa (II) u xxenesza (I1I), ux cocra, cBoiicTBa
U TIOJTy4YCHHE

3.7

XUMUYECKHUI AKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METAIIJIOB U
CIUIaBOB, HMX (U3UYECKHUMHU CBOMCTBAMH; H3YyUYCHHE PE3yJIbTAaTOB
KOPPO3UH METANIOB (BO3MOYKHO HCITOJIB30BaHNE BUIACOMATEPHAIIOR),
OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJA KaJbLMS W HATPHUS C BOJOMU
(BO3MOKHO  HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB); HUCCJIEAOBAHUE
CBOIWCTB KECTKOM BOJBI, IpOLEcCca TOPEHUs XKeje3a B KHUCIOPOJE
(BO3BMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpUANIOB);  IPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEAKIMM Ha HOHBI (MarHus, Kajblus,
aTFOMUHMS, ITUHKa, Xkene3a (1) u xxenesa (111), meau (II); Habmrogenue
M OIHUCAHWE MPOIIECCOB OKpalllMBaHUs IJIAMEHU HOHAMHU HATpUs,
KaJusi W Kajablidsd (BO3MOXXHO MCIIOJIBL30BAHUE BUJIEOMATEPHUAIIOB);
uccieoBaHne amM@OTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS H
TUJIPOKCUAA IMHKA;, PEIICHUE JKCIEPUMEHTAJbHBIX 3aJa4 MO TEME
"Ba)kHeuIme MeTauIbl 1 UX COeIUHEHUS"

X¥UMUS U OKpYXKaroIas cpena

4.1

HoBbele marepmansl u TexHosoruu. BemectBa u Marepuanbl B
MOBCEIHEBHOM >KM3HU 4YEJIOBEKa. XUMHS M 300pOBbe. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMUYECKHX peakiuii B ObITy. IlepBas
MTOMOILb MPU XUMHAYECKHUX OKOTaX U OTPABIICHUSX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMHMUYECKOE 3arpsA3HEHUE
okpyxarouier cpenbl [1JIK. Poimbp XxumMuuy B pelieHUH 3KOJIOTHYECKUX
npobnem.  I[lpupojnHble  HCTOYHUKH  yII€BOAOPOAOB  (YroJib,
NPUPOAHBINA ra3, HePTh), MPOAYKTHI UX MEPEPAOOTKH, KX POJIb B OBITY
Y TIPOMBIIIEHHOCTH




4.3 | XUMHUYECKUN IKCTIEPUMEHT: U3y4eHUE 00pa3li0B MaTEpUaIoB (CTEKIIO,
CIUTaBBbI METAJIJIOB, ITOJTMMEPHBIC MaTEPHAITHI)

29.7. Jlns mpoBeneHUs OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMEHa MO XUMUU
(manee - OI'D mo XMMHHM) UCTIOIB3YETCS MepedeHb (KOAU(PUKATOP) MPOBEPSEMBIX
TpeOOBaHMII K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOW MPOTpamMMbl
OCHOBHOT'O 00IIIETO 00pa30BaHUsI U DJIEMEHTOB COJICPKAHMUSI.

Tabnuua 23.4

[Tposepsiembie Ha OI'D o XuMuM TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbLHON MPOTPAMMBbI
OCHOBHOT'O 00IIEro 00pa3oBaHUs

Kon [TpoBepsiembie TpeOOBAHUS K IPEIMETHBIM pPe3yJbTaTam
IIPOBEPSIEMOT 0a30BOr0 YPOBHS OCBOCHHSI OCHOBHOM 00pa30oBaTelIbHON
0 TpebOBaHMs | MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus Ha ocHoBe DI'OC

1 [IpencraBnenue:

1.1 O MO3HAaBAEMOCTH SIBJICHUN MPUPOJIbI, TOHUMAHUE 0ObEKTUBHOMN
3HaYUMOCTH OCHOB XUMHYECKOH HAaykKH Kak 00JacTu
COBPEMEHHOT'O €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIe KyJIbTyphl
U TPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKa B  YCIOBHAX
COBpEMEHHOro OOlIecTBa; MOHMMAaHHE MecCTa XUMHH Cpeau
JPYTUX €CTECTBEHHBIX HAYK

1.2 O  HayyHbIX  METOJIaX  MO3HaHHA, B TOM  YHCJIE
AKCIIEPUMEHTAJIBHBIX U TCOPETUUYECKUX METOJIaX HCCIICTOBAHUS
BEIIECTB M M3y4YEHUS XUMHUYECKUX PpEaKUHil; yMeHue
UCIIOJIB30BaTh MOJIENU JJii OOBACHEHUS CTPOCHHS aTOMOB M
MOJIEKYJT

1.3 o chepax mpodeccHoHATBEHON AESITEIBHOCTH, CBS3aHHBIX C
XUMUEH W COBPEMEHHBIMH TEXHOJIOTHSMU, OCHOBAaHHBIMHU Ha
JOCTIKCHHUSIX XUMHUECKOU HAyKH, YTO TTO3BOJTUT 00YyJarOITUMCS
paccmaTtpuBaTh XMMHIO Kak  cdepy CcBoei  Oymymiei
npo(heCCHOHATLHOM NIeATENHbHOCTH U CHAENaTh OCO3HAHHBIN
BBIOOp XMMHHM KakK MpOo(UIBLHOTO TpeaAMeTa MpU IMepexoje Ha
YPOBEHb CpeTHEro 00111ero 00pa3oBaHus




Bianenne cucteMor XUMUYECKAX 3HAHUWA U YMEHHUE ITPUMEHSTh
CUCTEMY XMMHUYECKUX 3HAHHM, KOTOpPas BKIIFOYACT:

2.1

BOKHEUIITNE XUMUYECKHE MTOHATUS: XUMUICCKUN DJIEMEHT, aTOM,
MOJICKYyJIa, BEIIECTBO, TMPOCTOC W CJIOXKHOE BEMIECTBO,
OJTHOPOJHAS W HEOTHOPOJHAS CMECh, OTHOCHTEILHBIC aTOMHAs
Y MOJICKYJISIPHAsI MaCChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MOJIIPHBI OOBEM, OKCHJ, KUCJIOTa, OCHOBaHHUE, COJb
(cpennsisi), XuUMHYECKas pEAKIUsS, PEaKIHH COCIUHEHUS,
peakiuy Pa3ioKEHUs, PEaKIUu 3aMEIICHHs, peakiiuu oOMEeHa,
TETI0BOM A (HEKT peakiuu, FK30- U SHIOTCPMHUUECKHIE PEAKIIUH,
pacTBOp, MaccoBast AOJIST XUMHUYECKOTO 3JIEMEHTa B COCTUHCHUH,
MaccoBas OJII W TIPOIEHTHAs KOHIIGHTpAIlMs BEIIeCTBa B
pacTBope, SIpO aToMa, AJICKTPOHHBINH CIIOM aTroMa, aTOMHas
opOuTaNb, paguyc aroMa, BaJIEHTHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, DJEKTPOOTPUIATEIBHOCTh, TMOJSpHAs U
HEMOJIIpHAs KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJIINYECKAS
CBsI3b, KpHUCTAJUIMUECKas  pemerka (aTomMHasi, HWOHHA,
METaJUTMdecKasi, MOJICKYJIsIpHasi), WOH, KAaTHOH, AaHHOH,
AJIEKTPOJIUT U HEAJIEKTPOJIUT, AICKTPOTUTHICCKAS TUCCOITUAITNS,
peakIuy MOHHOTO OOMEHA, OKHUCIUTEIIHbHO-BOCCTAHOBUTEIHHBIC
peaklMy, OKHUCIHUTEIb M BOCCTAHOBHUTEINb, OKHCICHUE H
BOCCTAaHOBJICHHE, JJIEKTPOJU3, XHUMHYECKOE paBHOBECHE,
oOpaTUMBbIE U HEOOpAaTHMbIE PEAKIIUU, CKOPOCTh XUMHUYECKOUH
peakunu, karanusarop, [IJIK, koppo3ust MeTamios, CILIaBbl

2.2

OCHOBOIIOJIAraroIIMe 3aKOHbI XUMHUU: 3aKOH COXPAHEHHUS MACCHI,
nepuoanueckui 3akoH /.M. MeHnneneeBa, 3aKOH IMOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo

2.3

TCOPpUHN  XHUMHH!: ATOMHO-MOIJICKYJISIpHAA  TCOPH:A, TCOpUA
BHGKTPOHHTquCKOﬁ AuCCconualnnmn

BH&I[GHI/IC OCHOBaMH XHUMHYECKOU I'paMOTHOCTH, BKJIIOIIaIOIHCfIZ

3.1

yMEHUE MpPaBUJIBLHO HCIOJIb30BaTh HW3YUYEHHBIE BELIECTBA U
MaTepuaibl (B TOM 4KClie MUHEpaJIbHbIE YI0OpEHHUs, METaUIbl U
CIUIaBbl, MPOAYKTHl TEPepadOTKH MPUPOAHBIX HCTOYHHKOB
YTIIEBOJOPOAOB (YIJis, MNPUPOAHOrO rasza, HedTHu) B OBITY,
CEJIbCKOM XO35ICTBE, Ha IIPOU3BOJICTBE U IOHUMAHUE 3HAYCHUS




YKUPOB, OCJIKOB, YIJIEBOJOB JJIsi OpraHU3Ma YeJIOBEKa; YMEHHE
MPOTHO3UPOBATh BIUSHUE BEIIECTB U XUMHUUYECKUX ITPOIIECCOB
HA OpraHU3M YeJIOBEKa U OKPYKAIOILYI0 MPUPOIHYIO CpeLy

32

YMEHHE HWHTETPUPOBATh XWMHWYECKHE 3HAHUSA CO 3HAHUIMU
JIPYTUX Y4eOHBIX MPEIMETOB

33

HaJIM4YME OMbITa padOTbl € pa3IMYHBIMU HCTOYHHKAMU
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
HCIIOJIB30BAThL €€ AJIA pCIICHUA y‘l€6HO—HO3HaBaTCHBHHX 3agad

Bitanenne ocHOBaMM IMOHATUIHOTO anmnapara i CMMBOJINYECKOTO
A3bIKa XHMHM JUJIS COCTaBJICHHS (OPMYyJ HEOPraHUYECKHX
BEIIECTB, YPABHEHHM XHMHUYECKHX 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,
oOlIee 4YMCIIO DJIEKTPOHOB), PaCIpe/iesieHUEM 3JIEKTPOHOB I10
DHEPIeTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TpeX IEPUOLOB,
KaJus U KaJbLus

[IpencraBieHne O NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB (paaguyc aToma,
IIEKTPOOTPULIATENBHOCTD), MPOCTBIX U CIIOXKHBIX BEIIECTB OT
NOJIOKEHUST AeMeHToB B Ilepuoanueckoil cucreme (B MajbIxX
NEPUOJaX U TJABHBIX MOATPYMNAX) U AJIEKTPOHHOIO CTPOEHUS
aToma

YMmenne kinaccuuuupoBarth:

7.1

XUMHNYCCKHUC 3JICMCHTEI

7.2

HCOPraHNM4YCCKNEC BCUICCTBA

7.3

XUMHUUYCCKUC PCAKIINU

YMeHue onpenensTh:




8.1

BAJIEHTHOCTh U CTENEHHh OKHCIEHUS XHMHUYECKHX DIIEMEHTOB,
3apsil HOHa

8.2

BHUJI XUMUYECKOU CBS3U M THUIl KPUCTALINYECKOU CTPYKTYpPHI B
COEIMHEHUAX

8.3

XapakTep cpeabl B BOJHBIX pPAacCTBOpaX BEMIECTB (KHUCIOT,
OCHOBAHUI)

8.4

OKHUCJIIUTCJIDb 1 BOCCTAHOBUTCIIb

YMmenue XapaKTCpPU30BaTh (1)I/I3I/I‘ICCKI/IC 1 XMMHUYECKHUE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, 030H, BOJOPOA, IpaduT, aamas,
KpeMHuH, a30T, Gocdop, cepa, XjJop, HATpUH, Kaaul, MarHuw,
KaJIBITUH, QTIOMUHUH, JKEJI€30)

9.2

CIIO)KHBIX BEILIECTB, B TOM YHUCIJI€ WX BOJHBIX PacTBOPOB (BOAA,
aMMHaK, XJIOPOBOJOPO/I, CEPOBOAOPO, OKCHJIBI M TUIAPOKCHIBI
metamioB | - 1A rpynm, amtomunuda, meau (1), nuHka, xenesa
(IT u III), oxcuapl yraepona (II u 1V), xpemuaus (IV), azora u
dochopa (III u V), ceper (IV m VI), cepuucras, cepHas,
a30TuCTasi, a3oTHas, (QocdopHas, yrodpHas, KpeMHHUEBAs
KHCJIOTA U UX COJIH)

9.3

IIPOTHO3UPOBATh M XapaKTEpU30BaTb CBOMCTBA BELIECTB B
3aBUCHMOCTH OT UX COCTAaBa U CTPOCHUS, IPUMEHECHHE BEILIECTB
B 3aBUCHMOCTH OT HX CBOMCTB, BO3MOXHOCTb ITPOTEKAaHMS
XUMHUYECKUX NPEBPALIECHUN B PA3JIMYHBIX YCIOBUAX

10

YMeHuEe COCTaBIISITh MOJICKYJISIPHBIE W HWOHHBIE YpaBHEHHS
pEeaKunii, B TOM YHCIIE:

10.1

peakIii HOHHOT'O0 OOMEeHa

10.2

OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOIIMX XMMUYECKHE CBOMCTBA M3YUYEHHBIX KIJIACCOB
(rpyrmi) HeOpraHMYECKUX BEUIECTB

10.4

MOATBCPKAAOIMUX I'CHECTUYICCKYIO B3aUMOCBA3b MCIKAY HUMHA

11

YMeHue BeIYUCHATh (TPOBOAUTH PACUETHI):




11.1

OTHOCHUTCIIbHYIO MOJICKYJIPHYIO U MOJIAPHYIO MacCChbl BECIICCTB,
MaCCOBYIO JOJKO XUMHUUYCCKOI'0O 3JICMCHTA B COCAMHCHN N

11.2

MaCCOBYIO JJOJIFO BC€UIICCTBA B PaCTBOPC,

11.3

KOJIMYCCTBO BCHICCTBA U CI'0O MAcCCy, 00BbEM Tra3oB

11.4

10 YpaBHCHUAM XUMHUUYCCKHUX peaKIII/Iﬁ N HaXOAUTh KOJIUYCCTBO
BCIICCTBA, 00BeM U MacCCy pCarcHTOB WU IIPOAYKTOB pCaKIINH

12

Bnaynenue (3HaHnE OCHOB):

12.1

OCHOBHBIMM METOJaMH HAay4YHOTO TMO3HaHUS (HaOIIOICeHHE,
U3MEpPEHHE, HKCIIEPUMEHT, MOJEIMPOBAHHME) NPH H3YUYEHUU
BEILIECTB M XUMHUYECKUX SBJICHUI; yMeHUE C(HOpMYyIHpPOBATH
npoOiemMy U NPEAJIOKUTh MYTH €€ PEIICHHUS

12.2

0e30macHoi pabOThl C XUMUYECKUMU BEILIECTBAMU, XUMHUUECKOMN
MOCY/I0M U 1Ta00paTOPHBIM 000PYAOBaHUEM

12.3

mpaBuiaMu  0e30macHOr0  OOpaimieHuss C  BEIIECTBAMH,
UCIIOJB3YEMbIMH B TOBCEAHCBHOW  JKWU3HH, IpPaBUIAMH
MOBEJICHUS B IICNIAX COCPEIKEHHUS 370POBbS M OKPYXKAIOIICH
NPUPOIHON Cpe/Ibl; MIOHMMAaHUE Bpe/ia (OMaCHOCTH ) BO3ACHCTBUS
Ha JKMBBIC OPraHU3MBbI ONPECICHHBIX BEIIECTB, CIIOCOOOB
YMEHBIIICHHUS U TIPEJ0TBPAIICHUS X BPETHOTO BO3ICHCTBUS

13

Hamuune IMPAaKTUYCCKHUX HAaBBIKOB IIJIAHUPOBAHUSA u
OCYHCCTBJICHUA CIICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

W3YyUYCHHE W ONHUCaHue (PU3MYECKUX CBOMCTB BEIIECTB;
O3HAKOMJICHHE C (PU3UYECKUMU M XUMHUYECKUMH SIBJICHUSIMU,
OMBITHI, WJUTIOCTPUPYIOLINAE TTPU3HAKK MTPOTEKAHUA XUMUUECKHUX
peakuuii

13.2

HN3YyUYCHUC CII0CO00B Pa3aCiICHUA cMmecen

13.3

MOJYYEHUE KHUCIOPOAAa W HU3YUYEHHUE €ro CBOMCTB; IOJYUYEHHE
BOJIOPOJIa M HU3YYEHUE €r0 CBOMCTB; MOJYUYEHHUE YTIJIEKHCIIOrO
raza v U3y4eHHE €ro CBOMCTB; MOJIYUYCHUE aMMHUAaKa U U3YyUYCHHE
€ro CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHOW MAaCCOBOU JOJIEN




pPacTBOPEHHOTO BEIIECTBA

13.5 NPUMEHEHUE HHAUKATOPOB  (JlakKMyca, METWIOpaHka |
dbenondrasienna) ISl ONpEACIICHHUs] XapakTepa Cpenbl B
pacTBOpax KHUCJIOT U MIEIOYEH

13.6 HCCJIEIOBAaHUE U OINHCAHWE CBOMCTB HEOPTraHMYECKHUX BEIECTB
pPa3sTUYHBIX KJIACCOB, W3YYCHHE B3aUMOJCUCTBHUS KHUCIOT C
METaJUlaMH,  OKCHJIaMH  METa/UIOB,  PacTBOPUMBIMH U
HEPACTBOPUMBIMHA  OCHOBAaHMSIMH,  COJSIMH;  TIOJydYeHUE
HEPACTBOPUMBIX OCHOBAaHWM, BBITGCHCHHE OIHOTO MeETaylia
JPYTUM U3 PacTBOPA COJIM; UCCACAOBAHNE aM(POTEPHBIX CBOHCTB
TUAPOKCHUIOB ATFOMUHUS U ITMHKA

13.7 pellIeHUE SKCHEPUMEHTAIbHBIX 3ajady 1o TemaM: "OCHOBHBIE
KJIACChl HEOPTaHWYECKUX COCIUHEHUU"; "DJIeKTpoauTHUYeCKas
nuccoruanusa'; "BaxkHelmue HEMETa/ulbl U UX COSIUHEHHUS';
"Ba)xkHele MeTaJuIbl U UX COeIUHEHUS"

13.8 XAMHYECKAE OSKCTIICPUMEHTBI, WUTFOCTPUPYIONINE TMPU3HAKH
MPOTEKaHUS Peakluii HOHHOTO 0OMEHa; KaYeCTBEHHBIE PEaKIIuu
Ha TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpaxX HOHBI: XJIOPHUI-,
opomuna-, noaua-, cymubdar-, pocdar-, kapOoHAT-, CHUIUKAT-
aQHWOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus,
KanbllUs, allOMUHUS, keneza (2+) u xeneza (3+), meau (2+),

IMHKA
14 YMenue:
14.1 MPEACTABIATh PE3yIbTaThl IKCIEPUMEHTa B (pOpME BBIBOJIOB,

JI0Ka3aTeNbCTB, IPAQHUKOB U TAOIUI] U BBISBISATH IMIIUPUIECKUE
3aKOHOMEPHOCTH

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

Ta0muna 23.5

HCpC‘-ICHB QJIEMCHTOB COACPIKaHU:A, ITPOBCPACMBIX HA OCHOBHOM



rocyagapCTBCHHOM 3K3aMCHC 110 XUMHNH

Kon

[TIpoBepsieMblil SIEMEHT CONECPKAHUS

HCpBOHa‘-IaJ'IBHBIG XUMHUYCCKHUEC ITOHATHUSA

1.1

YucTteie BemecTBa 1 cMech. CriocoObl pa3eieHus cMeceit

1.2

ATOMBI 1 MOJICKYJIbI. Xumuueckue 31eMeHThl. CUMBOJIBI XUMHAYECKHUX
QJICMCHTOB. HpOCTBIe H CJIOXXHBIC BCIICCTBA.

1.3

XuMHUecKas q)opMyna. BanenTHoCTh aTOMOB XUMHNYCCKHUX
sjeMeHTOB. CTeneHb OKMCIICHUS

1.4

3aKOH TMOCTOSIHCTBA COCTaBa BCHICCTB. OTHocHTEIbHAs aToOMHas
macca. OTHocHUTEIIbHAS MOJICKYJIAApHasA Macca. MaccoBas JOJIA
XUMHYCCKOT'O 3JICMCHTAa B COCAMHCHHNN

1.5

KonuuectBo BemecrBa. Mosb. Monsipaast macca. MosspHblil 00beM
ra3oB. B3aumocBs3p KoinM4ecTBa, Macchl M YHUCIA CTPYKTYpPHBIX
€/IMHUL] BEelecTBa

1.6

dusnyeckue U XUMHUYECKHE SIBIICHHMS. XHUMHUYECKas pPEakius U ee
NpU3HAKU. 3aKOH COXPAaHEHMsS] MacChl BEIIECTB. XUMHUYECKHE
ypaBHEHUS

Ilepuonnueckun 3akoH u llepuoamueckas cucreMa XUMHYECKHUX
sanemenToB /.. Menneneea. CTpoeHue aTOMOB

2.1

[lepnognueckuit 3akoH. Ilepuonnueckas cucremMa XUMHUYECKHUX
anemeHToB .M. Menneneesa. Ilepuonsl u rpynmel. PuU3HUEeCKUil
CMBICJI TOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U TPYIIIIBI JIEMEHTA

2.2

Crpoenne aromoB. CocraB atoMHbIX saep. M30Tombl. DIJIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX 000J0YE€K aTOMOB MEPBBIX 20 XUMHUYECKHUX
anemeHTOB [lepuoanueckon cucremsel J.U. Menneneena

2.3

3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB XHWMHUYECKUX 3SJIEMEHTOB
MEPBBIX TpPEeX TNEPUOJOB, Kajus, Kajablusg (paadyca aTOMOB,
AIEKTPOOTPULIATEBHOCTH, METAUIMYECKUX U HEMETaUIMYECKUX
CBOMCTB) ¥ UX COCIMHEHUH B COOTBETCTBHUH C TIOJIOKEHHUEM DJIICMEHTOB
B [leproanueckon cucTteMe U CTpPOCHUEM X aTOMOB




Crpoenue BeniecTna

3.1

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAs U HEMOJISIPHAs) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. VMIOHHasi CBSA3b.
MeTtammnyeckas CBA3b

3.2

Turnbl KPUCTAJIINYECKUX peLeToK (aToMHas, HMOHHA,
MeTaJuInYecKasi), 3aBHUCHUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTANINYECKOW PEIIETKU U BUJIa XUMHUYECKOMN CBA3U

Baxxnenime npeacTaBUTEI HEOPraHMYECKUX BemecTB. Hemeramib
1 UX COEIUHEHUS. MeTaIbl U UX COSTUHEHUS

4.1

Knaccudukanms u HOMEHKIATypa HEOPraHUYECKUX COCTUHEHUN:
OKCHUJOB (CoJIe00pa3yroIIre: OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIE) U
HEecoJeo0pa3yolire; OCHOBaHMM (IIEI0YM W HEpPacTBOPUMbIE
OCHOBAHUSA); KHUCIOT (KHUCIOPOJCOAEpXKaIe U OECKUCIOPOAHbIE,
OJIHOOCHOBHBIC I MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIIBIX )

4.2

du3ndeckre 1 XUMHUYESCKHE CBOMCTBA IIPOCTHIX BEIICCTB-HEMETAIIOB:
BOJIOpOZa, XJOpa, KHUCIOpoAa, cephl, a3oTa, Qocdopa, yriaepoxa,
KPEMHUS

4.3

Pu3NYEeCKNe U XMMUYECKUE CBOMCTBA NMPOCTHIX BEIIECTB-METAIIIOB:
JUTUSA, HATpPUA, Kajuus, MarHus M Kalblus, AJTIOMHHHSA, JKeJe3a.
DIIEKTPOXMMHUYECKUN PST HANIPSKEHUN METAJUIOB

4.4

OuU3nYeCKue M XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUU
HEMETAJIJIOB: XJIOPOBOAOPO/IA, CEPOBOAOPOA, AMMHUAKA

4.5

DOU3NYECKUEe 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: metamuioB A - IIIA rpynn, nuHka,
menu (IT) u xxenesa (11, II). [TonyueHre OKCUIOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUM U aM(POTEPHBIX THIPOKCUIOB (HA
npuMepe TUIAPOKCUIOB alllOMUHUS, JKele3a, IuHKa). [lomyueHue
OCHOBAaHHM W aM(POTEPHBIX THAPOKCUIOB

4.8

OO0mue XUMHUYECKHE CBOWMCTBA  KHUCIOT:  XJIOPOBOJOPOIHOM,
CEPOBOJIOPOJTHOM, CEPHUCTOM, CEpPHOM, a30THOHW, (ochopHOH,




KPEMHHUEBOW,  yrodpHOH.  OcoOble  XMMHYECKHME  CBOMCTBa
KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT. [lonydenne kucimot

4.9

OO01ne XxuMuYecKrue CBOMCTBA cpeaHux coneil. [lonyuenue conei

4.10

[Tonyyenue, coOupaHue, pacrmo3HaBaHWE BOJOPOJA, KHUCIOPOA,
aMMUaKa, yriieKICJIOro ra3a B JjabopaTopuu

4.11

[TonyyeHune aMMuaKa, CEpHOM U a30THOW KHCIIOT B TPOMBIIIUICHHOCTH.
OO61mue crnocoObl OTYYSHHS] METAILIIOB

4.12

I'eneTnueckas cBs3b MCXKIY KiIaCCaMH HCOPraHUYCCKUX COC)II/IHCHI/Iﬁ

XUMHUYECKHUE pEaKIUU

5.1

Knaccudukaiys XuMUUECKUX pEaKIMil MO Pa3INYHBIM MPU3HAKAM:
TI0 YHCITy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIUHU BEIIECTB, 10 TETTIOBOMY
abhdexTy, N0 HUZMEHEHHIO CTEMEeHEW OKHUCJICHUS XUMHUYECKHUX
HJIEMEHTOB

5.2

TemmoBoit  3¢p¢deKkT XUMHUYECKON peakiuu, TEePMOXUMHUYECKUE
ypaBHEHHUA. DK30- U SHIOTEPMHUYECKHE PEaKIuu. TepMOXUMHYECKHE
ypaBHEHUS

53

OKHCITUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  OKUCIHTENUW U
BOCCTaHOBUTENU. IIpomeccsl OKUCIEHHMS W BOCCTAHOBJICHHS.
DNeKTpOHHBIN OaNaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakIun

54

Teopusa >NEKTPOIUTHYECKOW Aucconranu. KaTHOHBI, aHWOHBI.
DNEKTPOIUTHI U HEIEKTPOJIUTHI. CUIbHBIE U CIA0bI€ AJIEKTPOJIUTHI.
CreneHp auccomuanin

5.5

Peakuuu noHHoro oomMeHa. Y cnoBHs MPOTEKaHUSI PEaKIUii MOHHOTO
0OMe€Ha, MOJIHBIE U COKPAILIEHHbIE HOHHbIE YPABHEHUSI pEaKIUi

XUMUS U OKPYXKarollas cpena

6.1

BemecrBa u marepuasibl B IIOBCEJHEBHOM JKU3HU YEJIOBEKA.
be3omacHoe UCHNONB30BaHME BEIIECTB M XUMHUUYECKMX DPEaKUU B
nabopatopuu u ObITy. [lepBas moMOIs MPU XUMHUECKUX OXKOTaX H
OTPaBJICHUSX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolleh cpefbl (KUCIOTHBIE JOMKAM,
3arpsi3HEHHE IIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI  €ro




npenotBpanieHus [lpenenbHas nonmycTumas KOHIIEHTPALHs BEILECTB
(ITAK). Ponb xuMuuM B pelieHUU IKOJIOTHYECKUX MpodsieM. Y cuiieHne
HNapHUKOBOTO 3P (eKTa, pa3pylIeHne 030HOBOTO CIIOsI

6.3

[Ipumenenue cepwl, azota, ¢docdopa, yriepoaa, KpeMHUS U HX
COCIMHEHUN B OBITYy, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIIbCKOM
xo3siicTBe. [lprMeHeHHe MeTallyiIoB W CIUIaBOB (CTallb, YYTYH,
JIOPATIOMUHUN, OpOH3a) B OBITY U MPOMBIIIJIEHHOCTH UX COSTMHEHH.
[ToHsiTHe 0O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
KOPpPO3HH

6.4

[TpuponHbIE HMCTOYHUKH YTIIEBOJAOPOJOB (yroyib, MPHUPOJHBIN Tas,
He(Th), MPOAYKTHl WX MepepaboTku (OCH3UH), UX POJb B OBITY U
MIPOMBITINICHHOCTH

6.5

[lepBoHauanbHBIC TOHITHS OO0 OPraHMYECKHUX BEIIECTBAX Kak o
COCIMHEHUAX YIiepoja (MeTaH, 9TaH, ITWICH, alleTHJICH, 3TaHOJI,
TIIMICPHUH, YKCyCHasl kucnora). [loHsTtne o OMOIOTHMYECKH BaXKHBIX
BEIIECTBAX: XKUPaX, OEIKax, YIIeBOIaxX - U UX POJIH B )KU3HU YEIIOBEKA

PacueTnr:

7.1

1o ¢hopMyJiaM XUMHUYECKUX COETUHECHUIM

7.2

Macchl (MAacCOBO#) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHNM YPABHCHHAM
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