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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHMs
COCTaBJieHa Ha OCHOBE TpEOOBaHMM K pe3yJdbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O OOIIEero oOpa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OcHOBE (eqepaibHON padoueii mMporpaMMbl BOCITUTAHUS
U C y4eTOM KOHIEMIMKM TMpernojaBaHuss ydyeOHOro mpeamera «XuMUS» B
oOpazoBaTeabHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumMum Aa€T TPEACTaBICHHWE O IIENSIX, OOIIEW CcTpaTreruu
oOy4eHHsl, BOCHUTAHUS U Pa3BUTHUS OOYYAIOMIMXCA CPEJACTBAMU YYEOHOIO
npenMera, yCTaHaBIUBAET o0s13aTeNIbHOE MpeAMETHOE coJiepKaHue,
MpeycMaTpUBaET paclpe/iejieHne €ero Mo KiaccaM U CTPYKTYpUpPOBAaHHE IO
pazienaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENseT KOJWYECTBEHHBIE W
KaueCTBCHHBIE XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XUMHU C YYETOM  MEXKOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTUKM y4eOHOTrO TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHON 0Opa3oBaTebHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TPeOOBaHUH K
pe3yibTaTamM 00y4YeHHUs XUMUU Ha YPOBHE IieJiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB y4E€OHO-IIO3HABATEIbHONU JACATEILHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIYXUT OCHOBOM Il (OPMHUPOBAHHUS MHUPOBO33PECHUS
oOydJaromierocsi, ero MnpejcTaBiIeHUN 0 MaTEPUATLHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIC XUMHEH MPENCTABICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUU M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aibHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, TPOOIEM 3APaBOOXPAHEHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXHOCTEM  JJIE  CaMOpa3BUTUA U
(bopMHUpPOBaHUS KYJIbTYPBI JIAYHOCTH, €€ 0011IeH 1 (YHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIQJ B (JOPMHUPOBAHWE MBINIJICHUS M TBOPUYCCKUX CIIOCOOHOCTEH
oOyyarolmmxcsi, HaBBIKOB HMX CaMOCTOATEIbHOM y4eOHOM  JeATEeNbHOCTH,
AKCIIEPUMEHTANLHBIX U HCCIIEIOBATEIbCKUX YMEHHMM, HEOOXOJAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(YECCUOHATBLHOMN 1eITeNbHOCTH;



3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IUIS1a HA €UHCTBO IIPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YyYaIOLUXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIA]l B IKOJOTHYECKOE
oOpa3oBaHue 00y4aIOIUXCSl.

JlaHHbIe HampaBlieHWS B OOYYCHHH XWMHH OOECIEYHBAIOTCS CHEIH(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudecku
aJanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKU XMMUU Ha ONpPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNH XWMUU, OCHOB
HEOPraHMYECKOM XHMMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHusi MPOrpaMMbl MO XUMUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 mnoaxoja Kk e€ uzyueHuro. ColiepaHU€ CKIIAJbIBACTCSI U3 CUCTEMBbI
HNOHATHUNA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATENBHOTO PA3BUTHUS 3HAHWI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEACTaBICHUM 00 DJIEKTPOIUTHYECKONW JUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITOJIHSIS (PYHKIIMU OOBSICHEHUS! U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TTOTYyUYEHUS NU3Yy4aeMbIX
BEILIECTB.

OcBoeHne mporpaMMbl IO XHMHHU CHOCOOCTBYET  (HhOPMHUPOBAHUIO
IIPEJCTABJIEHUS O XUMUYECKOM COCTABIISIOIIECH HAYYHOU KaPTUHBI MUPA B JIOTHUKE €€
CUCTEMHOW MPUPOJbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NMO3HaHUs B Hayke. M3yueHne XMMHUU NPOUCXOAMUT C NPUBICUYCHUEM 3HAHUW U3
paHee M3yYEeHHbIX Y4YEOHBIX mpeameToB: «Okpykawomuid Mupy, «buonorus. 5—7
KJaccb» U «Pu3muka. 7 Kiaace».



[Ipy wu3ydyeHHH XUMUU TPOUCXOIUT (OpMHpOBAaHME 3HAHUKW OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JESTENBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4ua
y4eOHOro MpeaMeTa COCTOMT B JOPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUA —
BaXHEHIINX (PAKTOB, MOHSATH, 3aKOHOB U TEOPETUYECKUX MOIOKESHHM, JOCTYITHBIX
00001IeHNI MHPOBO33PEHUECKOIO XapakTepa, SA3blka HAayKHU, B NPUOOLICHUH K
HAy4YHBIM METOJAM IO3HAHUS MPHU U3YUYEHUH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(dbopMHUpPOBAaHUY U PA3BUTHH IMO3HABATEIHHBIX YMEHHUM U UX IPUMEHEHUU B Y4eOHO-
MO3HABATEILHON M yu4eOHO-UCCIIEIOBATEIBCKOMN JAEITeIbHOCTH, OCBOCHUHU MPAaBUII
0e30macHOro o0paInieHus ¢ BEIeCTBAMU B TOBCEIHEBHOM KU3HH.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI Ba)KHOE
3HaYeHHe MPUOOPENN TaKue 1eu, KakK:

— (opmMupoBaHHE MHTEIUJIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSATEIHHOMY MPUHATHIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHMsT Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOATEIbHON I103HABATEIIbHONW JIESITEIbHOCTH, HAyYHBIM
METOJaM TO3HAaHHSA, (HOPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCaoBUid, CITOCOOCTBYIOMUX MTPUOOPETEHUIO 00YYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW MAESATEIbHOCTH, MO3HAHHUA U CAMOIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLUX YHUBEPCAJIbHOE 3HAUY€HUE IS
Pa3ITUYHBIX BUJOB JICSITEILHOCTH;

— (dopmupoBanre oOmeld (QyHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YyMEHHHA OOBSICHATH W OLEHUBATh SIBICHUSA
OKpY’ Kalolllero MHpa, UCIOJIb3ys 3HAHHUA U OMbIT, MMOJTYYCHHbIE NPU H3YYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH MTPOOJIEM B TOBCETHEBHOM KU3HU U TPYIOBOM
JESITEeNbHOCTH;

— (QopmupoBanue y oOOydaromuUxcs T'YMaHHCTHYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAHUH Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIECO00Pa3HOr0 TOBEACHHUS B OBITY W TPYAOBOW JACATEIBHOCTH B IENIAX
COXPAHEHUs CBOETO 370POBbsI U OKPY KaIOLIe MPUPOAHOMN CPebl;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHWIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(dUIS M HANMpPaBIEHHOCTU AaTbHEHIIETo
o0yueHus.



OO11ee 9rcIIo YacoB, OTBEACHHBIX JIJIS M3YYCHHS XUMUY Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBanusi, coctaBisieT 136 wacoB: B § kiacce — 68 ydacoB (2 vaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COAEPXAHUE OBYUYEHMUSA

8 KIIACC

IlepBoHaya/ibHble XUMHYECKUE TOHATHS

[Ipenqmer xumun. Posib XMMHUM B )KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHATHE O MeTOMax MO3HAaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CniocoOslI pa3jeneHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE dJIEeMEHThl. (CHUMBOJBI XHMHYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

Xumudeckas popmyiia. BaieHTHOCTh aTOMOB XMMHUUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAasE aToOMHAas macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast 0J1s1 XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Mosnb. MossipHast macca. B3auMoCBs3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IWHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUMN.

OuU3NYECKNE U XUMUYECKUE SIBIICHUS. XUMUYECKas peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccuduxarms
XUMUYECKUX PeaKIUil (COeTUHEHUS, PA3I0KEHHUs, 3aMEILICHUsI, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOHW IMOCYAO0HU, MpaBUjiaMu pabOTHl B J1aOOpaTOpUU U
npuémMamMu o0paleHus: ¢ JIabopaTopHbIM 000pPYAOBAaHUEM, U3YUCHUE U OINKCAHUE
¢u3nuecKknX CBOWCTB 0O0pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usznuecknx (TIaBJIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE U KOHJCHCAIUSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIOTOW) SIBICHUM, HaOII0ICHUE U
OMMCAaHHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui (pas3iioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMojieCcTBHE Kefe3a ¢ pacTBopoM coiu meau (II),
M3y4eHHE CIOCOOOB pa3jieieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHUE,



BhITIApUBAHUE, AUCTHWIIAIMS, XpoMaTorpadusi, MpoBEeHNE OYUCTKH TTOBAPCHHOU
CONMY, HaOJIOJEHWE W  ONHCAaHWE  Pe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYII
(1IapocTepKHEBBIX).

Bakueimme npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razoB. CocraB Bo3zayxa. Kucinopoa — sneMeHT W mpocToe
BellecTBO. HaxoxneHue kuciopoaa B NpUpoAe, (PU3NUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzpl. [lpumenenune kucinopona. CrocoObl
MOJIy4YeHUsI KHUCIIOpoJa B JadopaTopud H  NOpombliniieHHOCTH. Kpyrosopor
Kucyiopoaa B mpupojie. O30H — ajuIoTporiHasi Moau(UKaIus KUCIopoa.

TernoBo#t 3¢ (hekT XUMHUYECKOW peaklud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- U JHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOIO 3(pdekTa, pazpyiieHue 030HOBOTO CIIOSI.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxaenue Bogopoaa B pupoe,
dusznuecKre U XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CITOCOORI ToTydeHusI. KucaoTsl
U COJIU.

MonsipHbiii 00BEM ra3oB. Pac4€Thl Mo XUMUUECKUM YPaBHCHUSIM.

Odusnueckue CcBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpEIL
HacelllieHHbIE M HEHACBHIIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Pose pacTBOpOB B mpupone U B KHU3HH 4esnoBeKa. KpyroBopot BOAbI B IPUPOJE.
3arpsi3sHeHHEe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranmdeckux coeauHenuit. Oxcunbl. Knaccudukanus
OKCUJIOB:  cojieoOpa3zytome  (OCHOBHBIE, KHUCIOTHBIE, aMOTEepHBIE) U
HecosneoOpazytomue. Homenknatrypa oxcuaoB. ®Dusnueckue ©U XUMHUYECKUE
cBOMCTBa OKCHUJIOB. [loirydeHre OKCUIO0B.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkmarypa ocHoBaHuil. dusznyeckue U XUMUYECKHUE CBOMCTBA
ocHoBaHuU. [lomyueHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. Ousznyueckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan aktuBHoctm mertamnoB H. H. bekerosa.
[TonmyyeHue KUCIOT.

Conu. Homenknatypa cosneil. @U3NYECKUEe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonmyyenue coiei.

['eHeTnueckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuit IKCnepumMenm:



Ka4eCTBEHHOE OIPEJICIICHUE COAECPKAHUSI KUCIOPOAA B BO3AyX€E, MOJIyUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB KHUCJIOpOJAa, HAOII0/ICHNE
B3aUMOJECHCTBHUS BEIIECTB C KHCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
peKpalieHus ropeHust (oxapa), 03HaKOMJIEHHE C 00pa3aMUi OKCHJIOB M OTTUCAHUE
WX CBOMCTB, TIOJIyYeHHUE, COOMpaHue, PacTiO3HABAaHNE U N3yYCHHIE CBOMCTB BOJOPO/Ia
(ropenue), B3ammoneiictBue Boaopona ¢ okcupoM wmeau (II)  (Bo3mokHO
WCITOJIb30BAaHUE BUICOMATEPHUAIIOB), HAOIIOIeHHE 00Pa3II0B BEIIECTB KOJINIECTBOM
1 ™Monb, uccleaOBaHHE OCOOEHHOCTEH PpACTBOPEHHS BEIIECTB C PAa3IMYHON
PaCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBl C METa/NIaMH (HATpUEM H
Kaibl[ueM) (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIOB), HCCIEIOBAHUE
00pa31i0B HEOPTaHUYECKUX BEIIECTB PANTMUHBIX KJIACCOB, HAOIOICHIE U3MEHEHUS
OKpacKH UHJIMKATOPOB B paCTBOpPAx KUCIOT U LIEI0YEH, U3yUECHHE B3aUMOICHCTBUS
okcuna meau (II) ¢ pacTtBopomM cepHON KUCIOTHI, KUCIOT ¢ METajylaMH, peakiuii
HEUTpaNIU3aluy, IMOJyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJIHOTO
MeTajia JpyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«BaxHeiine K1accbl HEOPraHUYECKUX COCTUHEHUI».

IHepuoanueckunit 3akoH u Ilepumoauveckass cucreMa XUMHYECKHX
ieMenToB JI. U. MenageneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OxHcanTeIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

[lepBbie TOMBITKM KiIacCU(PUKAMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
IpyNmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHBIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEepHbIE OKCHUIBI
U TUAPOKCUIBI.

Ilepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u nnmuaHonepuoaHas popmel [lepuoanueckoii
cucreMbl xumuueckux asnemMeHToB JI. M. Mengaeneesa. Ilepuoasl U rpynmsl.
DU3NYECKUN CMBICI TOPSJKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepunonnueckoit cucremnl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxeHur B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paJnyca aTOMOB XHWMHYECKHUX DSJIEMEHTOB,
METAUUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U EPUOJAM.



3nauenue [lepuoauyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJId pa3BuThs Hayku u npaktuku. J[. WM. MenneneeB — yd€HbIl u
IPaKIaHUH.

Xumuyeckas CBsi3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHsi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchl okucieHust 1 BOCCTaHOBIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yueHHe oO0paslloB BEIISCTB META/VIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUA IUHKA C PACTBOPAMHU KHUCJIOT W IIEJOYEH, MPOBEJICHHE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHii
(ropeHue, peakiu pa3aoKeHUsl, COEAUHEHNUS ).

Mesicnpeomemmnuie ceazu

Peanuzanusi MEXNpeAMETHBIX CBSI3€M NMpU WM3YUYCHUM XUMHUU B 8 Kjacce
OCYILIECTBIISIETCS YEpPEe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
NOHSATUM, TaK W MOHATHH, SIBISIONIMXCS CUCTEMHBIMH JUISI OTEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUHbIC TIOHSTHUS: HAy4YHBIN (akT, TUMIOTE3a, TEOpHUS,
3aKOH, AaHallu3, CHUHTE3, Kilaccuukauus, MepUoJAUYHOCTb, HAOIIOICHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU]1, U30TOIIHI,
PaANOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSIHME BeEIIeCcTBa, ra3, (U3MYECKUE BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TTOPOIbI, TTOJIC3HBIC
UCKOIIAEMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKI U

[Tepunonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XUMUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KATbIUA U UX COEUHEHUM
B COOTBETCTBHUM C TMOJIOKEHUEM »dJIeMEHTOB B llepuonnueckoil cucreme u
CTPOCHHEM UX aTOMOB.



CtpoeHue BemiecTBa: BHJbl XHMHYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKON PEIIETKU U
BHJ1a XMMHYECKOM CBS3H.

Knaccuduxanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIHIECTB. XUMUYECKHUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K PpA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUH, TCHETUYECKAs CBSI3b HEOPTaHNYECKUX BEILIECTB.

Kiaccudukanus XuMUYECKUX peakluii 0 pa3IuyHbIM MPU3HAKaM (TI0 YUCITY
U COCTaBY YYacTBYIOIIMX B PEAKIIMM BEIIESCTB, IO TEIIOBOMY 3(ddeKTy, Mo
U3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKHX JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYacCTHUIO KaTajln3aTopa). DK30- U PHIAOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumMuueckon peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATHUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTe 0 XUMHUYECKOM paBHOBecuu. DakTopswl,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOM PEAKIUMU M IIOJO0KEHHE XUMHYECKOTO

PaBHOBECHSI.
OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE  pEaKLMM,  JJEKTPOHHBIA  OajaHc
OKHCJINTEIbHO-BOCCTAHOBUTENIBHON ~ PEaKLUH. CocraBneHue  ypaBHEHUH

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCHOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonsl, annonsl. MexXxaHu3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMU4ecKkoil cBsizu. CteneHs auccounanuu. CHUIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y ciioBusi MPOTEKAHUST peaKIUi HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE MOHHBIE YpaBHEHUs peakuuid. CBOMCTBA KHUCIOT,
OCHOBAHHI U COJICH B CBETE MPEICTABICHUI 00 IIEKTPOIUTUIECKOMN TUCCOIUAIINN.
KauecTBeHHbIe peakiiuu Ha OHBI. [loHATHE O THIpONIHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMUA KPHUCTAUINYECKUX PEIIETOK HEOPTaHHUYECKUX
BEIIECTB — METAJUIOB U HeMeTauioB (rpadura M anmasza), CIOKHBIX BEIECTB
(Xxopuaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIUU OT
BO3JCUCTBUSI  pa3lNMUYHBIX  (PAKTOPOB, HCCIEJOBAHHE  AIIEKTPOIPOBOJHOCTU
PacTBOPOB BEUIECTB, MpoIiecca JUCCOLMAIIMHI KHCIIOT, IeJI0Uei U cosielt (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEO MATEPHANIOB), MPOBEICHHUE OIBITOB, HILTIOCTPUPYIOMIMX
NPU3HAKU TPOTEKaHWs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BBIJICJICHHE Ta3a, OOpa30oBaHME BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peaKUuid (FOpeHHe, pPeaKUUU Pas3JIoKEHUs,
COCIMHEHHUsI), PpAaCIIO3HABAHUE  HEOPraHWYECKMX  BEIIECTB €  IOMOUIBIO
KAuECTBEHHBIX PEAKLIUI HA HOHBI, PEIIEHUE DKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaibl 1 MX coeIMHEHU S

OOmrast xapakTepucTuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYecKue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3auMOAeHCTBHE
C MeTaJUlaMHM, HEMeTaJUlaMH, mienoyaMu). XsopoBogopord. ColisiHas KUCIOTa,
XUMUYECKUE CBOMCTBa, MOJydeHue, npumeHeHue. [elictBue xyopa u
XJIOPOBOJIOPOJIa HA OPTaHU3M UYeJIOBEKa. BakHele XaI0puasl U UX HAXO0XKJICHHUE B
IPUPOJE.

O6mast xapakrtepuctuka 3jaeMeHTOB VIA-rpymnmbl. OCOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKALIMN KUCIOPOa
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOOpO, CTpoeHUE, (U3NYECKUE U
XuMuueckue cBorctBa. OKCUABI Cepbl KaK MPEIACTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kucnota, GU3n4ecKue 1 XuMUYECKHUE CBOMCTBA (00IIMe KaK PeICTaBUTENS
KJlacca KUCJIOT M crneuuduueckue). XUMHUUYECKUE PEeaKlUM, JeKallue B OCHOBE
IPOMBIIJIEHHOTO CHoco0a MOMy4YeHusi CepHOM Kuciaothl. [IpuMeHeHue cepHOU
KUCIOThl. CONIM CEpHOM KHUCIOTHI, KAUECTBEHHAs peakuus Ha Cyiab(daT-uoH.
Haxoxnenue ceppl m €€ COCOIMHEHUNW B NOPUPOAE. XHUMHUUYECKOE 3arpsi3HEHHUE
OKPY’KarOIlled Cpelbl COEIMHEHUSAMH cepbl (KUCIOTHBIE [OXIHW, 3arps3HECHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €0 MPEIOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, pacHpOCTpaHEHUE B MPUPOJE,
¢usnyeckue u xumudeckue cpoiictsa. Kpyrosopor a3ora B nmpupojie. AMMHUax, ero
dusnueckre U XMMUYECKHUEe CBOWCTBA, MoJydyeHue u npumeHeHue. Coiam aMMOHUS,
X pU3NUECKUEe U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ MoidydeHue, (pu3nmueckne M XUMHUYECKHE
cBOMcTBa (0OLIME KaK TMPEACTaBUTENs Kiacca KUCIOT W cHenupuuecKue).
Hcnionp30BaHre HUTPATOB M COJICH aMMOHHUS B KaU€CTBE MUHEPAIBHBIX yI00PECHHM.
XVMMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO3JyXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPOMHBIC
moaudukanuu docdopa, Guznyeckue u xumuieckue cpoiictpa. Oxcun gocdopa
(V) u dochopnas kucnora, puznueckue U XUMUYECKHE CBOMCTBA, MOJIyUYEHUE.
Hcnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YI00PEHUH.



O6mrast xapakrtepuctuka 37aeMeHTOB [VA-rpymmbel. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIE CTENICHU OKUCIICHUA. Y TIIePO/l, AJULTOTPOIHbIE MOAUPUKAIIUH,
pacnpocTpaHeHue B MpUpoJE, PU3NUECKHEe U XUMUYECKHE CBOMCTBA. AcopOius.
Kpyrosopor yriepoga B mpupone. Oxcuabl yriepoja, ux (Qusnueckue u
XUMUYECKAE CBOWCTBA, [EHCTBHE HA JKUBBIE OPTaHU3MBI, TIOJYyYCHHE W
OpUMEHEHUe. DKOJIOTHYecKue MpoOsieMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIO0Te3a TJIO0OATBHOTO TMOTEIVICHUS KIMMaTa, MapHUKOBBIA 3(dekT. YrompHas
KUCIIOTa U €€ CoNM, UX (PU3Myeckue M XUMUYECKHE CBOMCTBA, MOJyYCHUE U
npumeHeHue. KadecTBeHHast peakiusi Ha KapOoHar-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HCTOYHUKH YIJIEBOJOPOJOB (Yroijib, MPUPOJHBIM Tra3, HEPThH),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BaXKHBIX BELIECTBAX: JKUpaX, OeJIKax, yrJIeBoJax — U UX
poii B OKM3HU YeENOBEKa. MaTepualibHOE €JIMHCTBO OPTraHUYECKUX W
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢Qusuveckne W XUMHUYECKHE CBOWCTBA, TOJIyYEHUE W
npumeHeHue. CoeuHeHUsI KpeMHUs B npupoe. O01me npeacTaBieHus 00 OKCHIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThl, UX HCIOJIb30BAaHUE B OBITY, B
MIPOMBIITUICHHOCTH. Ba)XHEHIITNE CTPOUTENIbHBIE MaTepHallbl: KEepamMHuKa, CTEKJIO,
IIEeMeHT, OeToH, kene300eToH. IlpobOiembl ©€30macHOrO  MCIIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

M3yudeHHEe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
IIPOBEJICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPHUI-WUOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMsSI, ONBITHI, OTpaKalIIKUe (QU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJIOrTeHOB M MX COEJWHEHMHA (BO3MOXKHO HCIIOJIb30BAHME BHUIEOMATEPUAJIOB),
03HaKOMJIEHUE C 00pa3laMu XJIOPUIOB (FaJIOreHHI0B), O3HAKOMIICHUE ¢ 00Opa3iiaMu
ceppl U €€ COeAMHEHUSMHU (BO3MOXHO HCIIOJIb30BAHME BHUAEOMATEPUAIIOB),
HaOII0/IeHue Tpolecca OOyTIMBaHUs caxapa MoJ| AeMCTBUEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YyUYEHUE XUMHUYECKUX CBOMCTB pa30aBIC€HHON CEPHON KUCIIOTHI,
IPOBE/ICHUE KauYeCTBEHHOM peaKIMu Ha CyJb(aT-uoH U HAONIOJACHUE MTPU3HaKa e
OpOTEKaHMs, O3HAKOMJIEHUE ¢ (DU3MYECKMMHU CBOWCTBaMH a3oTa, ¢ocdopa U HX
COEIMHEHUI (BO3MOXHO HCIIOJIb30BaHUE BHUJIEOMATEPHAIIOB), 00Opa3naMu a30THBIX
n pochopHBIX ymOOpeHUM, MOTydYeHHE, COOUpaHKe, paclo3HABaHUE W H3YUYCHHE



CBOMCTB aMMHAaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIMH HAa WOH aMMOHHUS U
dochaT-uoOH W WU3yuEHHWE TPU3HAKOB MX TMPOTEKAHHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), M3y4YCHUE MOJIeNIed KPUCTAUIMYECKUX PeIIETOK anmasa,
rpadura, dymiepeHa, O3HAKOMJICHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOTa3a, IMOJIyYCHHUE,
coOupaHue, paclio3HABaHUE W M3YUYEHUE CBOWMCTB YTJIEKHCIIOTO ras3a, MPOBEICHUE
KaueCTBEHHBIX peaKIuii Ha KapOOHAT M CHJIMKAT-WOHBI M U3yYCHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJIEHUE C TPOAYKIMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH,
pEIICHUE SKCIEPUMEHTAIBHBIX 33aJa4 MO TeMe «BaXHEeWIlne HeMETaulbl U HX
COEMHECHUSD.

MeTasuuibl 4 UX COCAMHEHMS

OO6m1as XxapakTepUCTUKa XMMHUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAaHHHU
ux nojiokeHuss B llepuommueckor cucreme xumuyeckux ossemeHtos [ .
MenpneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. MeTandeckas CBsI3b U
METAJUIMYECKasT ~ KpUCTa/NIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psij
HaIpspDKeHU MeTauioB. u3nueckue U XMMHYECKHE CBOMCTBAa MeTaiuioB. OOmue
crocoObl ToyueHus metauioB. [IoHsATHE O KOPpO3UHM METaNIOB, OCHOBHBIC
CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH32)
Y UX TPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilemounble MeTAIUIBI: TONOXKEHUE B lleprnoanyecko CUCTEME XUMHUYECKUX
snemeHntoB /. M. MenaeneeBa, CTpoeHHME WX aTOMOB, HAXOXKJIECHHUE B IPHUPOJIE.
dusznyeckue U XMMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIBI U
TUJIPOKCHUABI HATPUS U Kanud. [ [puMeHeHne Men0YHbIX METAJIOB U KX COEAUHECHU .

[[lenouyHo3eMenbHbIE METalIbl MAarHuii M KalblMA: IIOJIO)KECHHE B
[Tepnoanueckoit cucreMe xumudeckux 3yeMeHToB . . MenaeneeBa, CTpoeHre Ux
aTOMOB, HaXOXJiIeHuE B npupoje. Pu3ndyeckue u XMMUUYECKUE CBOMCTBA MarHus U
Kanblus. Baxueliue coeAMHEHUs KabIus (OKCUI, TUIPOKCHU/I, coJn). ZKECTKOCTh
BO/JIbI M CLIOCOOBI €€ yCTpaHEHUS.

AmomMuHUii: nosioxkeHue B Ilepuoanueckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HHUE aToma, HaxOXJcHHE B mpupoge. Pusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMs. AMGPOTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nmonoxenue B [lepuoguueckoi cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpO€HHME aToMma, HAaXOXKIECHHE B npupone. PuU3NYECKHE H



XUMHYECKHE CBOMCTBA Xkene3a. OKCubl, THAPOKCH B U comu xkenesa (II) u xenesa
(IIT), mx cocras, CBOMCTBA U MMOTYyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHWE ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, U3YUYEHHUE  PE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaIbI[Usl W HATpus C BOJOM (BO3MOXKHO HCIOJB30BAaHHWE BHUJAEOMATEPUAIIOB),
UCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MpOLIECCa TOPEHUS KEJe3a B KUCIOPOJIE
(BOBMOXKHO  HCIOJIb30BAaHME  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HA MOHBI: MAarHus, KaJblIMsl, alFOMUHUS, IIMHKA, kene3a (II)
n xenesa (III), memu (II), HaOmrogeHWE W OMHCAHHE IPOIECCOB OKPAIIMBAHUS
IUJIJaMEHH MOHaMU HaTpusi, Kalusd W Kaiablud (BO3MOXKHO HCHOJb30BAHUE
BUJICOMATEPUAJIOB), HCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajau 1o TeMe «BaxkHeiime
METAJLJIbI U KX COCTUHCHHUSI.

XUMHA U OKPYKAKOIIAA Cpeaa

BemecrBa u Marepuanbl B INOBCEIHEBHOM KU3HU 4YeoBeka. be3zomacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUECKUX peakiuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKarolleh cpenl (MpeneibHasl AO0MyCTUMas
KOHIIeHTpalus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3K0I0THYECKUX
poosIeM.

Xumuueckuii IKCnepumenm:

U3yueHHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIUMEPHBIE
MaTrepuabl).

Meosicnpeomemmnuie ceéazu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU W3YUYEHUHM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIMOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAay4YHBIX
MOHATHUM, TaK U MOHSTHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OT/EJbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIE TMOHSATHS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCUpUKAIKs, MNEPUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHUE, MOJICNIb, SBJICHHUE, MAPHUKOBBIN
3¢ deKT, TEXHOIOTUSI, MaTEePHUAIIHI.

®dusuka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIHI,
PaIuOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUECKUI 3apsi, MPOBOJIHUKH,



MOJIYIIPOBOJTHUKH,  JUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, pACTBOP, PACTBOPHUMOCTh, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (PU3WYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3 b1, COMHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCHUCTEMA, MUHEPAIbHBIE
yIOOpEHUs, MUKPORJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TTOPOIBI, TTOJIC3HBIC
MCKOTIaeMBbI€, TOTUIMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOLIEro
o0pa3oBaHUs JOCTHralTCs B X0/€ OOy4YeHHs] XMMHUHU B E€AUHCTBE YYEOHOU U
BOCIIUTATEJIbHOM JIE€ATEIbHOCTH B COOTBETCTBUU C TPAJULIIUOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHATHIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMM TOBEACHHMS U CHOCOOCTBYIOT IHpoleccaM
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLIMAITM3ALUN O0YUAOITUXCSL.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMd MU
pacIIMpPEHNE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTH4eCKOro BOCIUTAHUSA .

LEHHOCTHOI'O OTHOILLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M Hay4YHOMY HacJeIHI0, NMOHMMaHWS 3HAYEHUsS XWMHUYECKOW HayKH B >KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOUW HH(MOpMarumen o
NEPENOBbIX JOCTHKEHHUSIX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHON XHUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpaskaaHCKoOro BOCIIUTAHUSA:

NPEICTAaBICHUS O COLMAIBHBIX HOPMax W TMPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHU! B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
HOJIE3HOM, yueOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTUX BUAAX JESATEIbHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOM [EATEIbHOCTH TPHU BBINOJHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 33714, BBINOJIHEHUM XHMHYECKUX SKCIEPUMEHTOB,
CO37aHUM y4YE€OHBIX IPOEKTOB, CTPEMJIEHUS K B3AMMOIIOHUMAHHIO U B3aUMOIIOMOILU
B IIpoLIecce 3TOM y4eOHOH JesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHHE



M TIOCTYNKH CBOUX TOBAPHINEH C TO3WUIMKM HPABCTBEHHBIX W IMPABOBBIX HOPM C
YYETOM OCO3HAHHUS MTOCIEACTBUM MMOCTYNKOB;

3)leHHOCTH HAYYHOT' 0 O3HAHUSA.

MHUPOBO33PEHYECCKHE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIIOLIME
OCHOBY JJI TTIOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOMABI, B3aMMOCBS3SIX YEIOBEKa C
IIPUPOAHOM CPEIOM, O POJIM XUMHUHU B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

N03HABATEJIbLHBIC MOTHBBI, HAIPABJICHHBIC Ha IMOJYyYEHHUE HOBBIX 3HAHUH I10
XUMUH, HEOOXOJUMBIE JJisi OOBACHEHUS HAOJI0JaeMbIX MPOLIECCOB M SIBICHUIA,
MMO3HABATENIbHON, WH()OPMAIIMOHHOW W YUTATEIHCKON KYyJIbTYypbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YeOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOM, JOCTYNMHBIMM TEXHHUUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHIO W TIO3HAHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BATEIbCKOU
JESITENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIATbHEHIIIEM;

4)popMupoBaHUS KYJIbTYPbI 310POBb:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE TMOCJIEACTBUU U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJKOToJsl, HAPKOTUKOB, KypEeHHS),
HEOOXOJUMOCTH COOJIFOJICHUST TMpaBuil 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYCCKUMHU BEIIECTBAMH B OBITY M pPEabHOU KU3HM;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO MTpodeccuii U Tpyia pa3inyHOTO PoJa,
yBaXXEHUE K TPYAY U pe3yJibTaTaM TPYI0BOH JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAaHUH 1O  XHMHH, OCO3HAHHBIM  BBIOOD
WHIUBUTyATBHOU TPACKTOPUHU TPOOJKEHUS 00pa30BaHUs C YUYETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHentHol npodeccuoHaIbHON NeATETPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMECHHU,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHATBHON CPEJIE;

6)3K0JI0rH4eCKOro BOCIIUTAHMS

AKOJIOTMYECKH 11eJ1ecO00pa3HOe OTHOIIEHUE K TPUPO/IE KaK HICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBaHUsS, MOHMMAaHWE IIEHHOCTH 3J0pPOBOTO H
O6e3omacHoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY



¢u3nyecKoOMy M TCHUXHYECKOMY 3/J0POBbIO, OCO3HAHUE LEHHOCTU COONIONCHUS
IpaBuJI O€30M1aCHOTO MOBEACHUS MPU padOTe ¢ BEUIECTBAMM, a TAKXKE B CUTyalUsX,
YIPOXKAOIIKX 30POBBIO U )KU3HHU JIIOACH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOIEeW MIPUPOJIHON CPENOU, JJIsl TOBBIIICHHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYypbl, OCO3HAaHHSA TJ00aJIbHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEeM U MyTell UX pElIeHUs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COI[UAIBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pEe3yJbTaTOB BBIACISAIOT 3HAYUMBbIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS OOIIIEHAYYHbIE TTOHITHS (3aKOH, TEOPHUsl, IPUHITHII,
rurnore3a, (QakT, CUCTEMa, TNPOLECC, OIKCIEPUMEHT U JApPYroe.), KOTOpbIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU
HAyYHOW KapTHUHE MHpA, U YHUBEpCaAJIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpble obOecrneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYILIECTBIICHUIO Y4eOHOMU
NEATEIbHOCTH.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jiornueckue AeiicTBHA:

YMEHUS HCIOJIb30BAaTh MNPHUEMBI JIOTHUECKOIO MBIIIJIEHUSI NPU OCBOEHUU
3HAHUI: PacKphIBaTh CMBICT XMUMHUYECKUX MOHATHHA (BBIIETSATh UX XapaKTEpHbBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTHUSIMH), UCIOJIb30BATh
MOHATHUSA 1711 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SBJICHHI, BEIOMPAaTh OCHOBAHUS U
KPUTEPHUH ISl KIACCU(PUKAIIMKA XUMUYECKUX BEIIECTB M XMUMHYECKUX PEaKIIUi,
yCTaHaBJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3yYEHHS,
CTPOUTH JIOTUYECKHE PACCYKIACHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, 10 AHAJIOTHH),
JIeJIaTh BBIBOJBI U 3aKJIIOUYEHUS;

YMEHUE TNPHUMEHATh B IIPOLIECCE IIO3HAHMS IMOHATUS (NMPEAMETHBIE U
METaIpPEAMETHBIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIIN, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMUH MOJENIbHbIE MPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JEMEHTa), XMMHUYecKas QopMyna U YypaBHEHHUE
XUMUYECKON peakuu — NpU PEHIeHUH Y4eOHO-TI03HABATENbHBIX 33]a4, ¢ YYETOM
ATUX MOJEIBHBIX NPEICTABICHUN BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHbBIC
MIPU3HAKU U3yYaeMbIX 00OBbEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKITUi,



BBISBIIAITH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBCHHBIC CBSI3M M
MIPOTUBOPEUUS B U3yUaEMBbIX IpoIleccax U SIBICHUSX.

ba3oBble uccieaoBare/bCKHe 1eCTBUS .

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MMO3HAHUS, & TAK)KE B Ka4E€CTBE OCHOBBI JIsl JOPMUPOBAHUS THUTIOTE3HI IO TIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

MpUOOPETEHUE ONbITa M0 IJIAHUPOBAHMIO, OpPraHU3allMUd U IPOBEJACHHUIO
YYCHUYECKMX OKCIIEPUMEHTOB, yMEHHME HaOIroaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojeIaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHHE BBIOMpATh, aHAIMU3UPOBATh W HHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMUHBIX BUJIOB U (POPM MIPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-MIOMyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUECKH OIICHHWBATh IPOTHBOPCUYMBYIO U
HEJIOCTOBEPHYIO MH(POpMAITHIO;

YMEHHUE MPUMEHATHh PAa3JIUYHBbIE METOJbl U 3aMPOChl MPU MOUCKE U O0TOOpE
uHpOpMalIMM U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJIUMBIX JJIsi BBITTOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOr0 TUIA, MPUOOPETEHHE OMbITA B
0o0JacTH  MCTIOJIb30BaHUSI  WH(MOPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYpOU aKTUBHOT'O MCMOJIb30BaHUS Pa3IMUYHbIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeJcTaBlIeHUS HHHOPMALIUK U
WUTIOCTPUPOBATh pElIaeMble 3a/laud  HECJIIOKHBIMU CXEMaMu, JuarpamMMaMu,
apyrumu opmMamu rpadyKi U UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATH B Ipolecce Y4eOHOH U
UCCJIEJIOBATEILCKON JICATEILHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOT0 XO3SUCTBAa M TPAHCIOPTA HAa COCTOSIHHE OKPYKAIOIIEH TPUPOTHON
Cpepbl.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE YUeOHbIe elCTBHS:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOJI€ AHAJIora U (UJIK) TUCKYCCHUH) TIO CYLIECTBY
oOcykmaeMol TeMbl, (OpPMYJIHUPOBaTH CBOM TIPEIIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEJTIOKCHHOM 3a1a4H;

YMEHUSI  MPEACTABJIATh  IOJYYEHHBIE  Pe3yjbTaThl  MO3HABATEIBHOM
NEATeIbHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO



pE3yIbTATOB BBIIOJHEHHUS XMMHYECKOIO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITA,
nabopaTopHOI pabOTHI MO MCCIIEIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHUsI y4eOHOTO COTpYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIBHOM M MCCIIEOBATEIbCKOM  JACSATENIBHOCTH  MPU  PELICHUU
BO3HMKAIOIIKUX MPOOJEM Ha OCHOBE yd€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBbI€ LITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OINpEACICHHE KPHUTEPUEB [0 OLEHKE KayecTBa
BBITIOJIHEHHOHM paOOThI U JPYTHE).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe JeHCTBUSA:

YMEHHME CaMOCTOSITEJIBHO ONPEAENATh LENN JEATENbHOCTH, IUIaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIHMPOBATH M MPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO
JeSITENBHOCTD, BHIOUPATh Harbosee 3(ppeKTUBHBIE CIIOCOOBI pelIeHNs YYEOHBIX U
NO3HABATEIbHBIX 33J1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUA [PU BBIINOJHEHUM 33JaHUN C Y4YETOM
MOJTy4YEHHUs] HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yjbTaTa 3asBJICHHOW L€, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PEIJIara€MbI€ B YCIOBUU 3a/IaHUI.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydabTaTOB MO OCBOEHHUIO 005S3aTE€NbHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOW (enepanbHOM padoyell MNporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
nercTBUl, crnenuuuecKkue A IpeAMeTHOHM o0jacTth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHHID HOBOIO  3HaHMs, €ro HWHTEpIpETalnH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLINXCA YMEHHIMA:

e PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX TMOHSTHUN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBast 0JIsI XUMUYECKOTO AJIEMEHTA B COSIMHEHUH, MOJISIPHBII 00BEM,
OKCHJ|, KHUCJIOTa, OCHOBAaHME, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi peakius, Kilaccu(ukauus peakluil: peakuuu
COCIMHEHHUSI, PEAKLUMH Pa3JIOKEHUs, PEaKIHH 3aMEelIeHUs, peaKiuu
o0MeHa, 7K30- U 3HJIOTEPMHUYECKUE PEaKIUH, TeIIOBOU 3pPeKT peakuuu,
AJIpO aTOMa, 3JIEKTPOHHBIN CJI0W aTOMa, aTOMHasi OpOUTaIb, paJlyC aToMa,



XUMHUYECKasl CBSI3b, MOJISIPHAS. U HEMOJISIPHAS] KOBAJICHTHAsI CBS3b, MOHHAS
CBSI3b, MOH, KAaTHMOH, aHHWOH, pAacTBOpP, MaccoBas JOJs BELIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSTHUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUU BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBIICHUS (HOPMYT
BEILIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

OTpEJIENATh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENCHb  OKHCJICHUS  DJIEMEHTOB B  OWHApPHBIX  COCJIUHCHHSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCY COEIUHEHUH 10
dbopmynam, BHUJ XUMHUYECKOHW CBsS3M (KOBAJICHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSIX;

packpsiBath cMbIca [lepuonmueckoro 3akona JI. M. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TIEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX B3JIEMEHTOB OT WX MOJIoxkeHus B llepuoamyeckoil cucreme,
3aKOHOB COXPAHEHHsSI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHa ABOrajipo;

OMUCHIBATh M XapakTepuszoBaTh Ta0OauuHyro (opmy Ilepuoanueckoii
CUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh T[OHATUS  «TJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpynna)», manbie u
OOJbIlIME TEPUObI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabnmuie «llepuomnueckas cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHnpneneeBay ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij sipa, 00IIee YUCIIO JICKTPOHOB U
pacrpeielieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE Peakiuu (10 YUCIY M COCTaBy YYacCTBYIOUIMX B pEaKIUH
BELIECTB, N0 TEIJIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKAX PEAKIINM;

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXKHOCTUM TIIPOTEKAHUSI XHWMHYECKHUX [MPEBPALLICHUI B
pPa3IUYHBIX YCIOBUSIX;

BBIYHCIISITh OTHOCHUTEJBHYIO MOJIEKYJIAPHYIO U MOJIIPHYEO MACChI BEIIECTB,
MAacCOBYIO JIOJIF0 XMUMHYECKOTO »JJeMeHTa Mo Gopmylie COoequHEeHUs,



MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, TPOBOJAUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaAKIINH;

e TIPUMEHSITH OCHOBHBIE ONEPALIMU MBICIUTEIBHON NESITENBbHOCTH — aHAIIN3 U
CHUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTEMaTHU3allul, KiacCUpUKAIHIO,
BBISIBIICHUE MPUYUHHO-CICACTBEHHBIX CBSI3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XHUMHUYECKHX pEaKIHil, €CTECTBEHHO-HAyYHbIE METObI
NO3HaHUsI — HaOMIOJeHHE, H3MEPEHHe, MOJAEIUPOBAHUE, IKCIIEPUMEHT
(peaJibHBI U MBICIICHHBIN);

 CJIEIOBATh MpPaBUJIaM MOJb30BAHMS XUMUYECKOM OCY 101 U 1aO0paTOPHBIM
o0opyIoBaHMEM, a TakKe IMpaBujgaM oOOpalieHusi C BELIECTBaMHU B
COOTBETCTBHUM C HHCTPYKIUSMH IO BBIIOJHEHUIO JA0OpPAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(BoopoJia M KHCIIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHOM
MAacCOBOM J0JIE PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IPOBOAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TTIOMOIIBIO HHIUKATOPOB (JIakMyc, (heHON(PTATICUH, METUIIOPAHK
U Jpyrue).

K xoH1y oOydenus B 9 kiaacce npeMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e pacKpbiBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATHUNA: XUMHYECKUM
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas PeaKIusi, XUMUUYECKasi CBSI3b, TEIUIOBOM 3 dexT
peakuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, SJIEKTPOJIMTHYECKAs IUCCOLMALMS, PEAaKIMd HOHHOTO
oOMeHa, KaTaiuM3aTop, XHMHYECKOE€ paBHOBecHE, OOpaTUMble U
HEeoOpaTUMbIE PEaKIMK, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHE, AJNIOTPOIHS,
amM(pOTEepHOCTH, XUMUYECKast CBSI3b (xoBaJeHTHA, HMOHHAs,
METAJUIMYECKAs ), KPUCTAIUINYECKAs PEIETKA, KOPPO3US METAIIIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKIUH, MPEAeIbHO AOMYyCTHUMAasi KOHIIEHTpaIus
[TJIK BemiecTna;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHMYECKHUX TOHITHUH H
MPUMEHSITh 3TH TOHATHUS MPU ONMCAHUM BEUIECTB U UX MPEBPAILICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUII COCTaBJI€HUA (QopMy
BEILIECTB U YPABHCHUN XUMUYECKUX PEAKIIUM;



ONPEEIIATh BAJIGHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BELIECTB K
onpenenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUA XUMUYECKOU
CBsi3U (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHYECKOU (hopMmylsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAUHEHUW, THI KPUCTALITUYECKOU
PEETKM KOHKPETHOTO BEILIECTBA;

packpeiBate cmbica llepmonmueckoro 3akona JI. U. MenpaeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONUCHIBATH U XapaKTepPU30BaTh
TabnuuHyo (opmy [lepuogndeckoi CUCTEMbl XMUMHYECKUX AJIEMEHTOB:
pa3inuath MOHATHUS «rjaBHas noarpynna (A-Tpymnma)» U «1moOo4dHas
noarpynmna (b-rpymma)», manbie u OoNiblM€ MEPUOABI, COOTHOCUTH
0003HauYeHU s, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX HJIEMEHTOB (COCTaB U
3apsl  sApa, OO0IIee 4YHUCIO DIIEKTPOHOB M paCHpeiesieHHEe UuX 110
AJIEKTPOHHBIM CJI0sIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOKWCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeleiax MallbIX NEpPUOAOB U
[JIaBHBIX MOJTPYNIl C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTbl, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUe
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MNOATBEPkKJIasi OMUCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX WM HOHHBIX YPAaBHEHHUM COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIIHM;

COCTaBIISAITb YPABHEHUS DJEKTPOJUTUYECKOW JIHCCOLMALMUA  KHUCIOT,
LEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIEC YPABHEHUS PEAKLIMI HOHHOTO
oOMeHa, ypaBHEHHMS peaklui, TMOJATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3W MEX/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHUCJUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKkluii;
IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHU B Pa3IAYHbIX
YCHOBUSX;



BBIYHCIIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »dJeMeHTa Mo Gdopmylie COoequHEHUs,
MacCOBYIO JIOJIO BEILIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHHIO
XAMUYECKOU PEAKLINH;

coO01aTh TIpaBuIIa MOJIb30BAHMS XUMUYECKON TTOCYI0N U Ja00paTOPHBIM
obopynoBaHMeM, a TakKe IMpaBuia oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIIMSMH TI0 BBITIOJHEHUIO JIaA0OPATOPHBIX
XUMHUYECKUX OMBITOB O MOJIYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yTieKHucIIoro rasa);

MIPOBOIUTH PEAKITUH, IOATBEPIKIAIOIINE KAaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB. PACMO3HABATH OMBITHBIM IMyTEM XJIOpHI-, OpOMUA-, WOAWI-,
KapOonart-, docdar-, cuiamkar-, cyinbdar-, THAPOKCHII-UOHBI, KATHOHbI
aMMOHMSI MU HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPTraHUYCCKUX BEICCTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIUH MBICIIUTEIILHOMN JCSITETEHOCTH — aHATIN3 U
CHHTE3, CpaBHEHHE, 0000IIIeHNEe, CHCTEMAaTU3AINIO, BBISBICHUE IPHYHMHHO-
CJIEICTBEHHBIX CBSI3eU — JJI1 U3YUYEHHUS] CBOWCTB BEIECTB M XUMUYECKUX
peakmuii, E€CTECTBEHHO-HAyYHbIE METOABl TIO3HAHUS — HAOIOACHHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHUE
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2.2

2.3

OO01m1ast XapaKTepUCTHKA XUMUYECKUX
anemeHToB VIA-rpynnsl. Cepa u eé
COCIUHCHMUS

OO0mias XxapakTeprucTUKa XUMUUECKUX
anemMeHToB VA-rpynmsl. A3ot, hochop u ux
COCIIMHEHUS
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OOmmas XxapakTepuCTHKA XUMHYIECKUX
24 aneMeHToB [VA-rpynnsl. Yraepoa u 8
KPEMHHI ¥ X COSANHEHUS

Hroro no paszneny 25

Pa3znen 3.MeTa/Liibl M UX COeAMHEHUSA

3.1 OO011Me cBOICTBA METAJJIOB 4
3.2 Baxkueiiime MeTauibl U UX COSTUHEHUI 16
Hroro mo pazneny 20

Pa3nes 4. XuMus 1 OKpyKamomas cpega

4.1 BemectBa 1 MmaTepuansl B )KM3HU YeJIOBEKa 3
Hroro no pazneny 3
PeszepBHOe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

ITOYPOYHOE INTAHUPOBAHUME

8 KIIACC
Ne KoanuecTBo yacos
. Tema ypoka Beero KonTpoabHbie

padoThbI

IIpakTnyeckue
padoThbI

Jlara
HU3yYeHy


https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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[IpenmeT xumuu. Pojab XuMu# B )KU3HU
yeJjioBeka. Teja U BemecTsa

IlonsTue o METOAaX IMO3HaHHUA B XUMHHU

[IpakTuyeckas pabora N2 1 «IIpaBuia
paboThl B 1a00OpaTOPUH U PUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
00opyIOBaHuEM)

Uuctele BemecTBa U cMecu. CriocoOsl
paszaeneHust cMecen

[MpakTrdeckas pabora Ne 2
«Pa3nenenue cmeceii (Ha npumepe
OUMCTKHU IIOBAPEHHOM COJIN)»

ATOMBEI U MOJICKYJIbI

XUMHUYECKHUE IJIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB

[IpocTeie u cnoXHBIE BENIECTBA

ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XMUMHMYECKHUX 3JIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca.
OtHocHTeNbHAsE MOJIEKYJIIpHAs Macca
MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA
B COCIMHEHUU

KonunuectBo BemectBa. Moib.
MonspHast macca

®u3znuecKre 1 XUMUUYECKHUE SIBJICHUSI.
XuMuyecKas peakuus

[Ipu3Haku U ycioBus NpOTEKaHUS
XUMHYECKUX PEAKIUI

3aKOH COXPaHEHHS MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Brruncnenus koaudecTBa, Macchl
BEILECTBA 10 YPABHEHUSAM XUMHUYECKUX
peakiui


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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31

32

Knaccudukanmst XuMUIeCcKuX peakimii
(coennHeHUs, Pa3IOKESHHS, 3aMEIIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0eHne u
CUCTeMAaTH3aIHsI 3HAHHUHA
KonrponbsHas padora N2l mo teme
«BemiecTBa 1 XUMUYECKUE PEAKIIHID
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHr u
npocToe BemiecTBo. O30H
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
KHUCJIOpO/ia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumgax
CrniocoOsl MosTy4eHus KUCI0poia B
1a060paTOpUU U MPOMBIIUICHHOCTH.
IIpumeHeHue kuciopoaa

TennoBoit 3¢ ekt XumMuueckoit
peaKiyu, MOHATHE O TEPMOXUMUYECKOM
YpaBHEHUH, K30~ U IHJIOTEPMUUECKUX
peaKkiusx

Tomnuso (HedTh, yroiab U METaH).
3arpsi3HEeHHE BO3/1yXa, CIIOCOOBI €To
MpeI0TBPALLECHUS

[Ipaktuyeckas pabora N2 3 o teme
«ITonmyuenue u cobupanue Kuciaopoaa,
HU3yYEHHUE €r0 CBOMCTB)

Bonopon — snemeHT u mpocrtoe
BeniecTBO. Haxoxaenue B npupoje
Ouznyeckne 1 XUMHUYECKHE CBONCTBA
Bogopoaa. [I[pumenenne Boopoaa

TloHsATHE O KMCIIOTAX U COJISIX

Crioco0bI TToTydeHust BOAOPO/Ia B
nabopaTopuun

[Mpaktrueckas padora N2 4 mo Teme
«ITomydenue u cobupanue BoJI0po/a,
HU3yYEHHUE €r0 CBOMCTBY

MounsipHbiit 00BEM razoB. 3aKOH
ABoraapo


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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47

Brranciaenus 00n€Ma, KOJIHYECTBA
BEILIECTBA r'a3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Boruucienust 00bEMOB ra3oB 110
YPaBHEHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILICHH Ta30B
dusznueckue U XMMHUUECKIE CBOMCTBA
BOJIBI

CocraB ocHoBanwuii. [lonsarue 00
WHIMKATOpax

Bona kak pactBoputens. HachiieHHbie
U HEHACBIIICHHBIE pacTBOPLI. MaccoBas
J10JIs BEILIECTBA B pacTBOpE
[Mpaktrueckas padora N2 5 mo Teme
«ITpuroroByieHue pacTBOPOB ¢
onpeaenEéHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEILLIECTBA»
KontponbHas pabora N2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KilaccupuKanus,
HOMEHKJIaTypa

[Tonydyenue 1 XuMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHoBaHHS: COCTaB, KJIACCU(DUKAIINS,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHUM

Kucnotsr: cocras, kmaccudukarnms,
HOMEHKJIaTypa

[TonyueHnue u XUMHUYECKHE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOIiCTBa

[Mpaktrueckas padota N2 6. Pemenne
SKCIEPUMEHTAIBHBIX 33724 10 TEME
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKHUX
COCJIMHEHU I


https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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61

62

I'enetmueckas CBA3b MCXKIY Ki1acCaMU
HCOPTraHNYCCKUX CO€JUHEHUI

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM

KontponbHas padora N3 mo teme
"OcHOBHBIE KJIacChl HEOPTaHUYECKUX
coeuHEHU"

[TepBbIe MOMBITKU KIACCUPUKAITUU
XUMHUYECKHX 3JIeMeHTOB. [ToHsITHE 0
rpynmnax CXOAHBIX SJIEMEHTOB
[Tepronnueckuii 3aKOH U
[leproauueckas cucteMa XUMHUYECKUX
aneMmenToB . 1. Menneneera

[Iepuonsl, rpynmsl, MOATPYIIILI

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonbl

CrtpoeHue 31eKTPOHHBIX 000JI0YEeK
aToMOB 3JieMeHTOB [lepnonnueckon
cuctemsl J[. 1. Menpaeneera
XapakTeprucTuka XMMHYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa Jyist
pa3BUTHA HAyKU U npaktuku. /1. 1.
MeneneeB — y4€HbIN, IEAATOT U
rpaX1aHuH

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTH3als 3HaHuil /
Bcepoccuiickas nmpoBepounas pabota
KontponwHas padora Ne4 o Teme
«Ctpoenue aroma. XUMHUYECKas CBSA3bY /
Bcepoccuiickas npoBepouHas paboTa
DIEeKTPOOTPUIIATEITLHOCTH ATOMOB
XUMUYECKHUX HJIEMEHTOB

HMonnas xumudeckas CBs3b

KopanenTtHas NnoJrsipHad XUMHUUYCCKast
CBA3b


https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

KoBanmenTHas HEIMOJIsIpHad XUMHUYCCKast

63 1
CBSI3b
64 CremneHb OKUCIICHUS 1
65 OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC 1
peaxuu
66 OxuCIUTENN U BOCCTAHOBUTEITU 1
PeseprubIiil ypok. O6001eHIE 1
67 CUCTEMATH3AaUs 3HAHUN 110 TEME 1
«Crpoenue atoma. XuUMHUYECKas CBS3bY»
68 PezepBHblit ypok. O0001IeHNE U 1
CUCTeMAaTH3aIHsI 3HAHHUHA
OBILEE KOJIMYECTBO YACOB I10 68 5 4
[MPOTPAMME
9 KJIACC
KosmnuecTBo yacos
Ne Tema ypoka Konrpoabnsie IIpakTuyeckune Aara
n/n Bcero U3y4YeHH
padoThI padoTsbI
IIeproanueckuii 3aK0H.
1 [Teproanyueckasi cucTeMa XUMHUYIECKUX 1
anemenToB 1. . MenaeneeBa
3aKOHOMEPHOCTH B U3BMEHEHHUH
2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1
MEPBBIX TPEX MEPHOIOB
3 Knaccudukanus u HOMEHKIaTypa 1
HEOPraHUYECKUX BEIICCTB
4 Buapl XuMU4ecKon CBS3U U THUIIBI 1
KPUCTAIUTNYECKUX PEIIETOK
KontponbHas padota N2l mo teme
5 «IToBTOpeHue u yriayOiaeHue 3HaHUIA 1 1

OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca»
Knaccudukanus XuMHYECKUX peaKIIni

6 1
M0 Pa3JIMYHBIM TIPU3HAKAM
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [ToHATHE O TOMOTEHHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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ITonsiTHE O XUMHYECKOM PaBHOBECCHHU.
@DakTOpHI, BIUSAIOLIUE HA CKOPOCTh
XUMHUYECKON peaky U MOJI0KEeHNE
XMMHYECKOTO PABHOBECHS
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuun

Teopus 2IEKTPOIIUTHYECKON
nucconanuu. CuiabHbIE U ci1a0ble
DJIEKTPOJIUTEI

HoHHbIE ypaBHEHMS peakuui

XUMHYEeCKHE CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE MPEACTABICHUI 00
ANEKTPOIUTUYECKON AUCCOLMALIIHI
XHUMHYeCKre CBOMCTBA COJIEH B CBETE
npecTaBICHU 00
ANEKTPOIUTUYECKON AUCCOUALINHI

[TonsTe o rugponnse conen

O0600611eHNEe U CUCTeMaTU3AIUS
3HAHUU

[Mpaktuueckas padora Ne 1.
«Penienune 3KkCrepuMeHTaIbHbIX
3aauw»

Kontposbhas padora N2 o teme
«DNEKTPOIUTUYECKAS] TUCCOIUALIUS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepucTHKa rajJoreHoOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE
xJjopa

XnopoBogopo. CosisiHast KUCJIOTa,
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE,
MpUMEHEHNE

[Mpaktudeckas pabora N2 2 o treme
«lTosydyenue coasHOM KUCIIOTHI,
W3y4YeHHE €€ CBOMCTBY»

Brruncnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIU, €CIIH OJUH U3
peareHToB JIaH B U30BITKE


https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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OO61as xapakTepuCTHKa 3JIEMEHTOB
VIA-rpymnibl

AnnoTtponHsie MOIU(MUKALIUY CEPHI.
Haxoxnenue cepbl 1 €€ COEIUHEHUN B
npupoae. XuMUYECKHUE CBOKCTBA CEPhI
CepoBoniopo/1, cTpoeHue, GU3nIecKre
Y XMMHYECKHE CBOMCTBA

Oxkcunpl cepol. CepHas KUCIIOTA,
bu3nYecKue U XMMHUYECKUE CBONCTBA,
MIPUMEHEHNE

XHUMHUYECKUE PEAKIINH, JICIKALLUE B
OCHOBE IIPOMBIIIIEHHOT'O Crioco0a
MOJIyYEHUS] CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaroIleH cpe/ibl COEAMHEHUSIMHU
cepbl

Brruncienue MaccoBOU JOJIU BRIXOA
MPOJIYKTa Peakluu

OO61mas xapakTepuCcTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoje, GU3NIecKue 1
XMMHYECKHUE CBOMCTBA

AMMUaK, ero Gu3NIecKue u
XUMUYECKHE CBOWCTBA, OJTYyYEHUE U
MpUMEHEHNE

[Mpaktudeckas padora N2 3 o teme
«lTonyuenne aMmmuaka, U3y4yeHue ero
CBOWCTB»

A3oTHas KucioTa, €€ pusnueckue u
XMMHYECKHUE CBOMCTBA
Hcnonb3oBaHre HUTPATOB U COJEH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
yno0peHuii. XuMU4YeCcKoe 3arps3HeHHE
OKpY’KaroIlleu cpeibl COeAMHEHUSIMU
azoTa

®docdop. Oxcua pochopa (V) u
docdopHas kuciora, pusndeckue u
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnons3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX YI0OPEHUI.


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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40

41
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43

44

45

3arpsi3HEHUE IPUPOJTHON CPEBbI
docharamu

VYriepon, pacipocTpaHEeHHE B
npupoze, Gu3nIeckue 1 XUMHUYECKUEe
CBOMCTBA

Oxcuipl yriaeposia, ux pusnyeckue u
XUMHYECKHE CBOWCTBA.
DKOJIOTHYECKHUE TIPOOIEMBI,
CBs3aHHbIE ¢ OKcuIoM yriaepoaa (IV)

VYrosbHasg KUCIIOTa U €€ COJIN

IMpaktuueckas padora N2 4 o Teme
"IlosrydyeHune yrieKucioro rasa.
KagecTBeHHas peakuus Ha kapOOHAT-
MoH"

[TepBoHavasbHbIE TOHATHS 00
OpraHMYECKUX BEIIECTBAX KakK O

COCTMHECHUSX YTIIepoaa
Kpemuuii u ero coeguHeHus

[MpakTryeckas padota N2 5. Pemenue
SKCHEPUMEHTAJIBHBIX 33/a4 110 TEME
«BaxxHenmme HeMeTauIbl U UX
COETMHEHHUS»

KontponbHas padora N3 mo teme
«Baxnenmme HeMeTalIbl U UX
COEIMHEHHUS»

OO01mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.
Merannnueckas CBA3b U
METAJINYECKask KPUCTAJUIMYECKAst
pemérka. Pu3nueckre CBOMCTBa
METAJLJIOB

XUMHUYECKUE CBOMCTBA METAJIIOB.
DIEKTPOXUMHUYECKUN PSIIT
HaIpsHKEeHUH METAILIIOB

O611me cnocoObl NOTyYeHUS
MetasuioB. CruiaBbl. Beruucnenus no
YpaBHEHUSIM XUMUYECKHUX PEaKLIUM,


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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61

€CJIU OJIH U3 PEAareHTOB CONEPIKUT
IpUMecH

ITonsiTHE O KOPPO3UU METAJUIOB

[Ienounbie MeTaIIBI

OKcubl ¥ THAPOKCUIBI HATPUS U
KaJus

[llenouno3eMeNbHBIC METATIIBI —
KaJIbIIUHA 1 MarHui

BakHeiue coequHeHU KaIbIU

O00011eHrEe U CUCTEMATU3ALIIS
3HAHUM

JKEcTKOoCTh BOMBI U CIIOCOOBI €€
yCTpaHEHUS

[NpakTryeckas padora N2 6 mo Teme
"YKECTKOCTL BOABI U METOEI €6
ycTpaHeHHs"

AJTTOMAHAN

AM@oTepHbIe cBONCTBA OKCHIA U
THJIPOKCUIA

Keneso

OKCcHIBI, THIPOKCHUIBI U COJIH JKEeJIe3a
(IT) u xene3a (I11)

O00011eHrEe U CUCTEMATU3 AU
3HAHUM

[pakTryeckas padota N2 7. Pemenune
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
«Baxaenmne MeTalIbl 1 UX
COEIMHEHUS»

Brruncnenus no ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, ECITH OJUH U3
peareHToB J1aH B U30BITKE WIIH
COJICPIKUT pUMeCH. BeraucieHus
MacCOBOH JOJH BBIXOJa MPOIYKTa
peakuuu

O0001eHre U CUCTEMATU3 AL
3HAHHUH


https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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63

64

65
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67
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Kontponbaas padora Ne4 mo teme
«Baxuenre MeTaibl U UX
COCTMHEHHUSI»

BemectBa 1 matepuaisl B
MOBCEIHEBHOM KU3HU YEIOBEKA
XUMHUYECKOE 3arpsi3HEHUE

OKpY KaroIieu cpebl

Ponb xumuu B penieHun
9KOJIOTHUECKUX MPOOIeM
PesepBHelit ypok. O6o0mIeHNE 1
CUCTeMaTH3aIlus 3HAaHUH
PesepBHeiit ypok. O600IeHNHE 1
CHUCTEeMaTH3alus 3HAHUI
Pesepublil ypok. O60011eHIE 1
cucTeMaTtu3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 4 7

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIHBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJBHOM MPOT'PAMMBI

8 KUIACC

HpOBepﬂeMue NpeAMETHBLIC PE3YyJIbTAaThl OCBOCHUA OCHOBHOI

NpoBepPsSIeMOro .
0o0pa3oBaTeJbHON MPOrPaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHus
pe3yJbTara
1 [To teme: «IlepBoHauanbHbIe XUMHUUECKUE TOHITHSD)
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKHUX MOHATHUM: aTOM, MOJIEKYJa,
11 XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECH

(omHOpPOHAS 1 HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs

H MOJICKYJISIpHad MaccCa, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIAIPpHAA MaccCa,


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

MaccoBasi JIOJIsl XMUMHYECKOTO D3JIEMEHTa B COEAMHEHUH, MOJISIPHBII
00BEM, XHMMHUYECKash peakius, KiIacCU(PHUKAIUS pPEeaKIHil: peakiuu
COCTMHEHHMS, PEAKIUU PA3JO0KEHHUS, PEAKIMH 3aMEICHUsS, PEaKIuu
oOMeHa, 9K30- M OHHAOTEPMHUYECKHE PEAKIUH, TEIUIOBOW HPQeKT
peakuuu, pacTBOp, MaccoBas JOJis  BemecTBa  (IIPOLIEHTHAs
KOHILIEHTpALUs1) B pacTBOPE

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUH H
MPUMEHSITh 3TU MOHSATHUS IPU OMMCAHUU BEIECTB M UX MPEBpallleHUi
WCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBIeHUS (HopMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUI

PacKpbIBaTh CMBICIT 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUs, 3aKOHA ABOTaIipo
OTIpeEIISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
KJIacCCU(PUIIUPOBATh XUMHUYECKHE peaKIuu (M0 YUCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIECTB, 110 TETIIOBOMY dPEKTY)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB

BBIYHCIISITh MAcCCOBYIO JIOJIF0 XHMHUYECKOTO 3JieMeHTa 1o (opmyre
COCTMHCHMS,

BBIYHCIIATh MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE

IPUMEHATh €CTECTBEHHOHAYYHbIE METObl MO3HAaHUS — HaOII0JeHUeE,
U3MEpEeHHEe, MOACIUPOBAHUE, FIKCIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN )
ITo Teme: «BaxkHeilme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»
PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATHI: OKCH, KUCIIOTA,
OCHOBaHUE, COJIb

ONpEeAEATh MPHUHAJIEKHOCTh BEIIECTB K OINpEeAeIEHHOMY Kiaccy
CoeMHEHMH 1o popMynam

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

XapaKTEePU30BaTh (OMHUCHIBATh) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEPKAAas  OMHUCAaHWUE  IpHUMEpaMu

MOJICKYJIAPHBIX ypaBHeHI/Ifl COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKHI/Iﬁ



2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOI0 COCTaBa, BO3MOXKHOCTU TMPOTEKAHUS XUMHUYECKUX
TIPEBPAICHUI B PA3IMYHBIX YCIOBHUIX

CIENOBaTh MpaBWUJIaM TMOJb30BAaHMS XUMHUYECKOM TOCYAOM M
7abopaTOpHBIM 000PYIOBaHUEM, a TaKKe TMpPaBWIaM OOpaIICHHs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSIMHU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYEHHUIO W COOMpaHUIO
ra3oo0pa3HbIX BemIeCTB (BOAOpOAa M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOPOB € ONPENEIEHHON MACCOBOM 10JIE€H pACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XUMHUYECKHE OKCHEPUMEHTHI  TIO
pacrno3HaBaHUIO PAcCTBOPOB IIEIOYEH W  KUCIOT C IOMOIIBIO
WH/IUKATOPOB (JIAKMYC, (heHOIPTATICHH, METUIOPAHK U APYTHUE)
MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON peakiuu

[To Tteme: «llepmoanueckuit 3akoH u Ilepuonnueckas cucrema
xumuueckux anaeMmeHToB JI. WU. MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBa3b. OKHCIUTETFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUM
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUN: SApPO aToma,
9JIEKTPOHHBIA CJIOW aToma, aTOMHas OpOuTaidb, paauyc aTtoma,
XUMUYECKass CBSI3b, MOJIApHAsS M HEMOJspHAs KOBAJICHTHAsl CBS3b,
3JEKTPOOTPHUIATENIBHOCTh, NOHHAS CBSI3b, NOH, KATUOH, aHUOH, CTETIEHb
OKUCJICHHS

KJIACCHU(PUITPOBATH XUMUICCKUE DIIEMEHTBI

OTHMCHIBaTh M XapakTepu3oBaTh TaOmmunyio (opmy Ilepmomnueckoi
CHUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3iNyaTh TMOHATHUS «rJIaBHas
noarpynna (Arpynna)» u «nodounas noarpynna (brpynna)y», «Mansie»
U «OOJIBIINEY TTEPUOIBI

packpbiBaTh cMbica Ilepumoanueckoro 3akona JI.M. Menneneena:
JIEMOHCTPUPOBATH MMOHUMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MOJ0KeHus B [lepuoanueckoii cucreme
COOTHOCUTh  O0O3HAuYEHHUS, KOTOpPhIE HMEITCS B  Talmuuie
«llepuoauyeckas cucrtema xumudeckux snemenTon .M. MenzaeneeBa»

C YHCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHUA AaTOMOB XHMHUUYCCKHUX



3.6

3.7

9 KUIIACC

Kon
MPOBEePSIEeMOro

pe3yJabTarta
1

11

1.2

1.3

1.4

1.5

2.1

9JIEMEHTOB (COCTaB W 3apsj sAnapa, oOIIee YHCIO0 JJIEKTPOHOB |
pacnpeseNieHre uX Mo 3JIEKTPOHHBIM CIIOSIM)

OMpPCACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCOANHCHUAX
ONpEAENATh BHUJl XUMHUYECKOW CBSI3M (KOBaJ€HTHas M MOHHas) B

HEOPraHN4Y€CKUX COCAUMHCHHUAX

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

[To Teme: «BemecTBO 1 XUMHUECKas! PEAKIIHSY

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMUYECKMX MOHSATUH: PpacTBOp,
3JIEKTPOJIUTHI, HERJIEKTPOIUTHI, 3JICKTPOJUTUYECKAST JIUCCOLMAIINS,
peakuuu MOHHOTO OOMEHa, KaTaJh3aTop, XUMHYECKOe pPaBHOBECHE,
oOpaTtuMble " HeoOpaTHMBble peakuuu,
OKHCIUTEIbHOBOCCTAHOBUTEIIbHbIE peakuuu, OKHUCJIUTENb,
BOCCTAHOBUTEb, OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XHMMHYEcKass  CBS3b  (KOBaJIeHTHas,  WOHHAas,
MEeTaJUIMYecKasl), KpUCTaUIMuecKass pemeTka, CIUIaBbl, CKOPOCTb
XUMUYECKON peaKuu

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHATHNA U
NPUMEHSATH 3TU NOHATHUS IIPU ONMMCAHUU BEIIECTB U UX NIPEBPAILECHUIA
COCTABJISITh YPABHEHUS DJIEKTPOJMTHUUECKOW JUCCOLMAIMKU KHUCIIOT,
HIeJI0Yel M COJIell, MOJIHBbIE M COKpPAIIEHHbIE YPaBHEHUs pPeakUui
HMOHHOTO 0OMeHa

pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM
MTOCPEZICTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHCca dTUX PEaKIuit
IPOBOJUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU PEaKIIKU

[To Temam: «Hemeramnel u uUX coeauHeHus’» U «Metamiel U UX
COEIMHEHHUS»

XapaKTEePU30BaTh (OMUCHIBATH) O0IIHME U CICU(PUIECKUE XUMHUESCKUE

CBOMCTBaA HOPOCTBIX W CJIOXHBIX BCHICCTB, IIOATBCPKAAA OIIMCAHUC



2.2

2.3

2.4

2.5

3.1

3.2

puMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN

COCTaBJISITh YpaBHEHUS pPEaKLUUW, MOATBEPKIAIOUINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIAaCCOB
IIPOTHO3MPOBATh CBOMCTBA BELECTB B 3aBUCHUMOCTU OT MX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHHUSI XUMUYECKHX MPEBPAIICHUNA B Pa3IUUHBIX
YCIIOBHSIX

ClelOoBaTh IpaBUJlaM  IIOJIb30BAHUA XUMUYECKOM TOCYI0M U
nabopaTopHbIM 000pYIOBaHHWEM, a TaK)Xe MpaBWIaM OOpalleHUs C
BEUIECTBAMH B COOTBETCTBMM C HWHCTPYKLUHSMU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB MO TOJYYEHUI0 U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (aMMHUaKa M YIISKHCIOro ra3a)

[IPOBOJIUTHh  PEAKLUMM, MOATBEPKIAAIOIINE KAYECTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OPOMHI,
uonuza, kapobonat, (ocdar, cunHMkaTr, cynbhar, TUAPOKCUIAHOHBI,
KaTUOHBl AMMOHUS, HOHBI U3yUYEHHBIX METAJUIOB, NPUCYTCTBYIOLINE B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB

ITo Teme: «XuMus U OKpyKarolas cpeaa»

PacKpbIBaTh CMBICI OCHOBHBIX xumuueckux nousatuid: [1/IK Bemecrtsa;
KOppO3Hsl METAJUIOB

IPUMEHATh OCHOBHBIE ONEPALUA MBICIUTEIBbHON NIE€ATEIbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, O0000IIEHHe, CHUCTEeMaTH3AIHIO,
BBISIBIICHHE NTPUYMHHO-CIICACTBEHHBIX CBSI3€U — JUIsl U3yUYEHHs CBOWCTB
BELIECTB M XUMHUYECKMX pEaKLUil; €CTECTBEHHOHAyYHbIE METO]IbI
MO3HaHUS — HAOMIOICHHEe, U3MEPEHNE, MOJEIUPOBAHNE, SKCIIEPUMEHT

(peanbHBIN U MBICTICHHBIH)

HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KUIACC



Kon

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
[lepBoHavalIbHbIE XUMUYECKUE TOHATHUS

[Ipenmet xumun. Posib XuMHUH B )KM3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tena
U BelecTBa. Gu3nuecKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHAE BEILIECTB
[MonsTre o Meromax mo3HaHus B XuMuu. Uncteie BemecTBa U cMecH. CrocoOsl
paszaeneHust cMecen

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dieMeHTbl. CHMBOJBI XHUMHYECKUX
31eMeHTOB. [IpocThie U cloKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumudeckas: popmyrna. BaleHTHOCThP aTOMOB XUMHYECKHX JSJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOCUTENbHAS
MOJIEKyJIApHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHU N
KonuuectBo BemectBa. Monbs. Monsipras macca. B3auMocBs3p KoiMuecTBa,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IWHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKHX COETMHEHUIN

DU3NYECKUE U XMUMHUYECKHUE SIBJICHUS. XMMHUYECKasl peakuus U €€ MPU3HAKH.
3aK0oH COXpaHEHUs MAacCChl BElIECTB. XUMHUYECKHEe ypaBHeHUs. Kiaccudukarms
XUMHUYECKHX PeaKIuii (COeTUHEHMS, pa3I0KEHUs, 3aMEIIeHUsI, 00MEHa)
XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKON MOCY/I0#, C MpaBUjIaMu
pabotrel B jabopatropum U nOpuéMamMu  oOpaiieHus C  J1abopaTOpPHBIM
o0opynoBaHuEeM, H3y4eHHE U ONHUCaHUWE (PUINYECKUX CBOICTB 00pasloB
HEOPTaHUYECKUX BEIIECTB, HaOMoneHne (hu3nuecKkux (TUIaBJIeHHE BOCKA, TassHUE
Jbla, pacTHUpaHUE caxapa B CTYyNKe, KHUIIEHHE M KOHAEHCAIUs BOJbI) H
XUMUYECKUX  (TOpEHHME  CBEYH, TMPOKAJMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KHUCJIOTOW) sBIEHUN, HAOMIOACHHE U ONHCAHHE
MPU3HAKOB  MPOTEKAHUA XUMHUYECKUX  peakiuil  (pa3loKeHWe caxapa,
B3aMMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHUe THIPOKCHIa
meau(Il) mpu HarpeBanuu, B3auMoieiicTBUE *keje3a ¢ pactBopom cosid meau(Il),
M3Yy4YeHUE CTIOCOOO0B pa3/iesieHrs cMece (C MOMOIIbI0 MarHuTa, (GrIbTpOBaHUE,
BBITIAPUBAHUE, JUCTHWIUIALUS, XpoMmartorpadus), TMPOBEIECHUE  OYHCTKHU
MOBAPEHHOM CONM, HAONIOIGHNE U OMHCAaHUE PE3YNbTaTOB MPOBEACHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAaCChl, CO3/IaHHE MOJENIed MOJIEKYJ
(IrapocTepKHEBHIX )

Baxuelime npeactaBUTeNIn HEOPraHUYECKUX BEILIECTB



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

211

Bo3nyx — cmeck razoB. CocraB Boznyxa. Kucmopon — saeMeHT W IpocToe
BemiecTBo. HaxokJeHue Kuciaopoaa B IMpHpoJe, (PU3HUECKHE M XUMHUYECKHUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. [Ipumenenue kucinopoaa. CrocoOsbl
MOJly4YEHUs] KHUCIOpoAa B JaboparopuM M NOPOMBINUIEHHOCTH. Kpyrosopot
Kucaopoja B npupoje. O30H — aioTporHas MoIupUKaius KUCIOpoaa
TenoBoit 3¢ eKT XUMHUECKON PeaKLnu, TEPMOXUMHUECKUE YPAaBHEHHS, IK30- U
SHJAOTEPMHUUYECKHE peakUuuu. TOIUIMBO: Yroylb U METaH. 3arps3HEHUE BO31yXa,
yCcUJIeHHE TapHUKOBOT0 3(pekra, pazpylieHne 030HOBOTO €05

Bonopon — anemeHT u npocroe BemiectBo. HaxoxaeHue Bojoposa B MpUpoOJE,
¢u3uueckue M XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI IOJTYYEHUS.
Kucnots! u conu

MonsipHblii 006EM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HackieHnubie
Y HEHACBIIICHHbBIE pacTBOpPbl. PacTBOpuMoOCTh BelecTB B Boae. MaccoBast 10
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOibl. OcHOBaHMUs. Poiib pacTBOpoB
B IIPUPOJIC€ M B >KU3HM yesioBeka. KpyroBopoT Boabl B IpUpoJe. 3arps3HEHUE
NpUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJ

Knaccudukanus Heopranumueckux coenuHeHnit. Okcunbl. Kiaccudukanus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIE, KHCIOTHblE, amMQOTepHble) U
HeconeoOpasyrone. HomeHknarypa okcuaoB. Pu3MuUecKue M XUMHUYECKHUE
cBoMcTBa OKCHI0B. [Tomyyenue okcuaos

OcnoBanust. Kiaccudukaryst OCHOBaHUH: MIETOYN M HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. du3nyueckue U XMMHYECKUE CBOMCTBA OCHOBAHUU.
[Tonmy4yenue ocHOBaHUI

Kucnotel. Knaccuduxamus xuciaor. Homenxmarypa kucinor. dusnueckue u
XMMHYECKHE CBOWCTBA KUCIOT. Pan axktuBHOocTM MmetayuioB H.H. bekerosa.
[Tonyuyenue KkucmoT

Comu. Homenknartypa coseil. ®@u3nueckue M XMMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coneit

I'enernueckas cBA3b MEXKAY KJacCaMH HEOPTraHMYECKUX COCIUHEHUN
XUMHUYECKUH SKCIEPUMEHT: Kau€CTBEHHOE ONPEEICHUE COIEPHKAHUS KUCIOPOaa
B BO3/1yXe, IMOJIy4eHHE, cOOMpaHHe, pacrno3HaBaHUE U HU3YUYEHHE CBOWCTB

KHcjiaopoza, Ha6J'IIOI[eHI/IC B3aHMOHeﬁCTBHH BC€HICCTB C KHUCIOPOOAOM H YCIIOBHUA
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BO3HHKHOBEHUS U TIPEKPAIeHUsI TOpeHus (TI0’kapa), 03HAKOMJICHHE ¢ 00pa3aMu
OKCHJIOB M OIMCaHME MX CBOWCTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE M
U3y4€HHE CBOICTB BOJOpo/a (TOpEeHUeE), B3aUMOIEHCTBUE BOIOPOAA C OKCHUIOM
meau(1l) (Bo3MOXKHO HCTIONB30BaHUE BUIEOMATEPHUAIIOB), HAOIIOAeHHE 00pa3IioB
BEUIECTB KOJMYECTBOM | MOJb, HCCIIEJOBaHHE OCOOEHHOCTEH pPacTBOPEHUs
BEUIECTB C pa3IM4YHON pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PAcCTBOPOB C
onpeAesEHHON MacCOBOM M0Jeld PacTBOPEHHOTO BEILECTBA, B3aUMOJICHCTBUE
BOJBl C MeTa/ylaMM (HaTpueM M KajiblueMm) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OINpPENEICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C MOMOIIBIO
UH/IMKAaTOPOB, HCCIIEJIOBAaHUE OOpPa3llOB HEOPTaHMUECKUX BEIIECTB Pa3IHYHBIX
KJIaCCOB, HAOIIOZCHHE U3MEHEHHS] OKPACKU MHAMKATOPOB B pacTBOPAX KUCIOT U
nienouel, u3zydenue B3aumozeiictBus okcuna meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METaUlaMH, pEakUuid HeUTpalu3aluuu, IOJIyYeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BEITECHEHHE OJJHOTO METalljla JPYI'MM U3 pacTBOpa
COJIM, pEIICHHE HKCIEPUMEHTAIbHBIX 3aJad Mo TeMe «BakHeilue Kiacchl
HEOPTaHUYECKUX COCTUHEHUIN»

ITepuonnueckuii 3akoH u [leproanueckas cuCTeEMa XUMHUYECKUX 3JIEMEHTOB

.. MenaeneeBa. CtpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE pEAKLIUU

[TepBble MOMBITKY KJIaCCU(PUKALUN XUMUYECKUX 31eMeHTOB. [loHsATHE 0 rpynmax
CXOIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENIbHbIE METaJIbl, TaJOTeHBI,
UHEpPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amQOTepHbIE OKCHUIBl H
TUAPOKCH]IBI

Ilepuoanueckuit 3akoH. Ilepuonnueckas cuctemMa XUMUYECKUX diaeMeHTOB J[. 1.
MenneneeBa. KopoTkonepuonnas u qimuHHoniepuoaHas Gopmel [leprnoamdeckoit
cucrteMbl xumudeckux snemeHToB J[.MI. Menneneesa. Ilepuoasl u rpymnmsl.
@u3NUECKUl CMBICT MOPSAAKOBOIO HOMEpPA, HOMEPOB IMEPUOAA U TPYMIbI
AJIEMEHTA

Ctpoenne atomoB. CoctaB atroMHbIX sijep. M3orombl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX ~ 000JI04eK aTOMOB TepBbIX 20 XUMHUECKHUX HJIEMEHTOB
Ilepuonnueckoir cucremsl JI.M. Menneneesa. XapakTepuCcTUKa XUMHUYECKOTO

AJEMEHTA Mo ero noyuoxenuto B [lepuoanueckoi cucreme [I.11. Menneneena
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3aKOHOMEPHOCTH HM3MEHEHHUs pajJuyca aToMOB XHMMUYECKHUX 3JIEMEHTOB,
METAJTIMYECKUX U HEMETAJNINYECKUX CBOMCTB 110 IpyIIaM U eprojam. 3HaueHHe
[Tepuoanueckoro 3akoHa u Ilepuoanueckolt cuCTeMbl XMMHUYECKHUX 3JIEMEHTOB
JUIS pa3BUTUS HayKH U npakTuku. J[.M1. MenaeneeB — y4€HbI U rpak1aHUH
Xumnueckass cBs3b. KoBajeHTHass (HojsipHass M HEMNOJSIpHasl)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b

Crenenp okucieHuss. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. IIpomeccel
OKHCJIEHUS U BOCCTaHOBJIEHUs. OKHUCIUTENN U BOCCTAHOBUTEIN

XVUMUYECKUN OSKCHEPUMEHT: U3ydeHHe oOpa3loB BEIIECTB METAIOB MU
HEMETAJJIOB, B3aUMOJIEHCTBUE THJPOKCHIA LUHKA C pacTBOpPaMU KHCIOT H
LIEJIOYEeH, MPOBEACHHUE OINBITOB, MJUIIOCTPUPYIOLIIUX MPUMEPBl OKHCIUTEIBHO-

BOCCTAaHOBUTEIBHBIX peakluid (rOpeHue, peakiuu pa3ioKeHUsl, COeAMHEHUS )

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS
BemectBo 1 xumnueckas peakuusi. [loBropenue

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumMuueckux sneMeHtos J[.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaIMs, KaJlblUd H UX
COCMHEHHU B COOTBETCTBUM C IIOJIOKEHHEM »dJeMeHTOB B llepmomgmyeckoit
CUCTEME U CTPOECHHUEM UX aTOMOB

CtpoeHne BemiecTBa: BHUAbI XUMHYECKOM CBA3U. THUIBI KPUCTAUITMYECKHX
pEeuETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUMA KPUCTAIUNIMYECKON PEIIETKU U
BHJIa XUMUYECKON cBs3u. Krnaccuukaius ¥ HOMEHKIATypa HEOPraHMYECKHX
BEIIECTB (MEXAyHApOAHAas W TpUBUAIbHAsA). XUMHUYECKUE CBOWCTBA BEILECTB,
OTHOCSIIMXCS K  pa3ju4yHbIM  KJIacCaM  HEOPraHWYECKUX  COCIMHEHU,
TE€HETUYECKask CBSI3b HEOPTaHUUYECKUX BEIECTB

Knaccudukamnmss XuMrudeckux peakifili o pa3IndyHbIM IpU3HaKaM (TI0 YUCTYy U
COCTaBY Y4YacTBYIOIIUX B PEAKIMH BENIECTB, MO TemioBoMy 3ddexty, mo
W3MEHEHUIO CTENIEHEH OKHUCIICHHSI XUMUYECKHUX JIEMEHTOB, 0 OOPaTUMOCTH, TI0
YYaCTHIO KaTaau3aropa). DK30- U SHJOTEPMUUECKHUE PEAKIINH, TEPMOXUMHUUECKUE

ypaBHeHus. [loHATHE 0 CKOPOCTU XUMUYECKOM peaKuu
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[Tonsite 06 oOpaTHMMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusx. [loHsrue o
TOMOTEHHBIX M T€TePOTeHHBIX peakuusax. [loHsATHe 0 XMMHUYECKOM PaBHOBECHH.
@DakTophl, BIUAIONIME HA CKOPOCTh XHMHYECKOH PEAKIMd W TOJOKCHHE
XUMHUYECKOTO PaBHOBECHUS

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJIUTENbHO-BOCCTAHOBUTENBHON  peakiuu.  CocTaBieHUE  YpaBHEHUM
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKLIMH C HUCIOJIB30BAHUEM METOJa
ANEKTPOHHOTO OanaHca

Teopust 37IEKTPOTUTUUECKONH OUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PAa3IMUYHBIMU BUJAMHU
xumudeckon cBszu. Crenenp aucconnanuu. CUIBHBIE U CJIa0bIe AIEKTPOJIUTHI.
Peakimu moHHOTO OOMEHa. YCIIOBUS MPOTEKAHUs PEAKIM MOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbICE WOHHBIE ypaBHEHHsS peakuuil. CBOWCTBa KHUCIOT,
OCHOBAaHMUN U CoNeidl B CBeTe TMPEACTABICHUN 00 JIEKTPOIUTUIECKOM
nucconuanuu. KauectBeHHble peakuu Ha oHblL. [ToHsATHE O ruapOIN3e coneit
XUMHYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOJEISMU KPUCTAUIMUECKUX
PEIIETOK HEOPraHMYEeCKMX BEIIECTB — METAIIOB U HEMeTauloB (rpadura u
anmasa), CIOXKHBIX BEIIECTB (XJIOPUAA HATPHsl); HUCCIEIOBAHUE 3aBUCHUMOCTU
CKOPOCTH XHWMHUYECKOW pEaKIuH OT BO3ACHCTBUS pPa3IUYHBIX (DAKTOPOB;
WCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAIMN  KUCJIOT, IIenouell U coieil  (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB); TPOBEACHHUE OMBITOB, WLIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUsI peakIuii HOHHOTO oOMeHa (oOpa3oBaHME OcCajika, BBIJICIICHHUE Tra3a,
o0pa3oBaHWE BOJbI); OIBITOB, WUIIOCTPUPYIONINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX pEaKIHil (TOpeHHE, PEAKIUU Pa3IOKECHHs, COCIUHEHHUS);
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKIIHi
Ha MOHBI; pEUICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

Hewmeranibl 1 ux coelMHEeHUS

O6mass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHrne U GU3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XMUMHUYECKHE CBOMCTBAa Ha NpUMEpEe XJIOpa
(B3auMozielicTBUE C MeTallJlaMH, HEMETaJUlaM{, MIeouaMu). XJIOPOBOAOPO/I.

Consanas KHCJI0Ta, XUMHUYCCKHUC CBOﬁCTBa, IIOJIY4YCHHUC, IIPUMCHCHHC. Z[eﬁCTBHe
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XJOpa M XJIOPOBOAOPOJA HAa OpPraHM3M 4YeJoBeKa. BakHeline XJIOopuabl U UX
HaX0XJIECHNE B IPUPOJIE

Obmas xapakrtepuctuka sjeMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENeHH OKUcieHus. CTpoeHne u (GU3NUECKUe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPOITHBIE MOIUGUKALIUN KUCIOPOa
U cepbl. XUMHUYeckue cBoiicTBa cepbl. CepoBOIOpOI, CTPOCHUE, (PU3NUECKUE U
XUMHUYecKHue cBoicTBa. OKCHUIBI CEphbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, ¢u3MyeckMe M XHUMHUYECKHe CBoiicTBa (oOmme Kak
MPEJCTaBUTENS Kjlacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIHy,
JeKaIlue B OCHOBE MPOMBIIUICHHOTO CIO0c00a MOJYyYeHHS CEPHOM KHCIIOTHI
[Ipumenenne. Conu cepHO KHCIIOTHI, KAUYECTBEHHAsI pEaKIus Ha CyiIb(haT-uoH.
Haxoxnenue cepbl U €€ coequHEHUN B mpupoac. XUMHUYECKOE 3arpsi3HCHUE
OKpY)Kalollled cpeAbl COSAMHEHUSMU Cephbl (KUCIOTHBIE IO, 3arps3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPE0TBPALICHHUS

OOmiass xapakTepucThUKa »31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIIEHUSA. A30T, paclpOCTpaHEHUE B MPUPOJE,
(dbu3nvecKkue U XUMHYECKHE CcBOMCTBAa. KpyroBopoT a3ora B mpupoje. AMMHAK,
ero (usuueckrue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeneHue. Comu
aMMOHUS, UX PU3NYECKUE U XUMHUYECKHUE CBOMCTBA, NpuMeHeHue. KauecTBeHHas
peakiys Ha MOHBI aMMOHMs. A30THas KUCIIOTa, €€ MoJydeHHe, (pU3HuecKue u
XUMHUYECKHE CBOHCTBa (0OlIMe Kak TNpPENCTaBUTENs Kilacca KHUCIOT |
cneuuduveckne). Vcnonap3oBaHWE HHUTPATOB M COJIEH aMMOHHS B KauecTBe
MHUHEpaIbHBIX YI0OpeHUH. XHWMHYECKOE 3arpsi3HCHHE OKpPYXKAIomend Cpesbl
COEIUHEHMSAMHM a30Ta (KUCJIOTHBIE MOXIW, 3arpsi3HEHUE BO3]yXa, IOYBBI H
BOJIOEMOB)

docdop, ammorponHble Moaupukanuu ¢ocopa, GUNIECKHE U XUMHUECKUE
cBorictBa. Oxcun pochopa(V) u pochopnas kucnora, puznueckre 1 XUMUUECKHE
CBOWCTBa, moxydeHue. Mcmonb3oBanue ¢(ocdaroB B KauecTBE MHHEPAIbHBIX
yaoOpeHui

OOmast xapakTtepuctuka 3jieMeHToB IVA-rpynmbel. OcoOE€HHOCTH CTPOEHUS
aTOMOB,  XapakTEepHble CTENEHU OKUCIEHUS.  YTIIepohA, aUIOTPOIHbIE
MOIUGUKAIH, PACIPOCTPaHEHHE B NpPUPOAC, (PHU3MUECKHE U XHUMHUYECKHE

cBoiicTBa. Ancop6ius. KpyroBopot yraepoaa B mpupojie. OKCHUIIBI yIiiepoaa, ux
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¢u3nyecKkne W XWMHYCCKHE CBOWCTBA, JICWCTBHE HA JKUBBIC OPraHU3MBEI,
MOJIy4eHUE W MPUMEHEHHEe. DKOJIOTHUYECKHUEe MPOOIEMBbI, CBS3aHHBIE C OKCHIIOM
yriaepona(lV); rumote3a rino00adbHOTO TMOTEIUICHUS KJIMMaTa; MapHUKOBBIN
a¢dexr. YroapHas KUCIO0Ta U € CONU, UX PU3NICCKUEe M XUMUYECKUE CBOICTBA,
nojiyueHne u npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIINIEHHOCTH U CETHCKOM
XO351CTBE

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yraepoaa (MeTaH, 3TaH, O3TWIEH, alleTWIEH, ATaHOJ], TJIUUEPUH, YKCYCHas
kucnota). X cocraB v xumudeckoe cTpoeHue. [[oHsATHE 0 OMOTOTHIEeCKH BaXKHBIX
BEIIECTBAX: JKUpax, Oellkax, yrieBoJaX — WU HX POJM B KU3HU YEJIOBEKa.
MatepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHMUYECKUX COSAMHECHUN
Kpemnnii, ero pusnueckne 1 XMMUYECKHAE CBOMCTBA, OJIYYCHUE U IPUMEHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmue mnpeacTtaBieHuss 00 OKCHAEC
kpemuusA(IV) u xpemuueBoii kucnore. CUIUKAThI, UX HCIONb30BAHHE B OBITY,
MEIUIIMHE, MPOMBIIIICHHOCTH. BakHEeWIne CTPOUTENbHBIE MAaTepHAIIbI:
KepaMHKa, CTEKJO, IIEMEHT, OeTOH, Xene300eToH. IIpobnembr Oe3omacHOTro
WCIOJIb30BaHUs CTPOUTENLHBIX MATEPUAJIOB B MIOBCEIHEBHON KU3HU
XUMUYECKUH DIKCIIEPUMEHT: W3y4YeHHE OOpa3IOB HEOPTaHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEIEHUE KAueCTBEHHBIX pPEaKlUWi Ha XJIOpHUA-
MOHBl W HaOJIOJeHHE MPU3HAKOB UX TMPOTEKAHMS, OMBITHI, OTpPAXKAIOLIUE
(bu3HYeCKe U XUMUYECKHE CBOWCTBA TaJOTEHOB M WX COCIUHECHHH (BO3MOXHO
HCIIOJIb30BaHNE BHUEOMATEPHANIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUIIOB
(ranoreHuIOB); O3HAKOMJICHHE C oOOpa3mamMu cepbl u €€ COSAMHCHUSIMHU
(BO3MOXKHO  HMCIOJIB30BaHUE  BHJEOMAaTepUaloB); HAOMIOJAEHHE Ipolecca
oOyriauBaHUs caxapa MOJ JEWCTBUEM KOHLEHTPHUPOBAHHON CEPHOM KHUCIOTHI;
M3Y4YEHHE XMMHUYECKUX CBOMCTB pa30aBIICHHON CEpPHON KHCIOTHI, MPOBEICHUE
KaueCTBEHHOU peaKkIuy Ha CyIb()aT-uOH U HAOIIOACHHE TPU3HAKA €€ POTCKAHHUS,
O3HaKOMJIeHHE ¢ (PU3MYECKUMHU CBOMCTBAMHU a30Ta, Gocdopa M UX COCITUHCHHUM
(BO3MOXKHO  HCIIONB30BAaHHE BHAECOMATEpUATOB), oOOpa3laMu a30THBIX W
dbochopHbIX ynoOpeHuil; monydeHue, coOupaHue, pacrio3HaBaHUE U W3YUYCHHE
CBOWMCTB aMMHaKa; MPOBEJCHUEC KAYCCTBCHHBIX pPEaKIWi HAa HOH aMMOHHS H

dbochar-uoH W H3yyeHHE TPU3HAKOB HX MPOTEKAaHUS, B3aUMOJEHCTBUE
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KOHIEHTPHUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPUAIIOB); W3YYEHHE MOJEJIEH KPHUCTAUIMYECKUX PEIIETOK anmMasa,
rpaduta, QymiepeHa; 03HAKOMJICHHE C TPOIECCOM aacopOIUU pacTBOPEHHBIX
BEILIECTB AaKTUBUPOBAHHBIM YITIEM W YCTPONMCTBOM IIPOTHBOrasa; MOJIy4YEHHE,
cobupaHue, paclo3HaBaHUE U U3y4eHHE CBOMCTB YIJIEKUCIIOTO rasa; IpoBeACHUe
Ka4eCTBEHHBIX peaklnil Ha KapOOHAT- M CHIIMKAT-UOHBI U U3y4EHHE IPU3HAKOB MX
IIPOTEKAHUS; O3HAKOMJIEHHWE C TPOAYKLIHEH CHIMKATHOW IIPOMBIIUICHHOCTH;
pellIeHne DKCIEPUMEHTAIbHBIX 3alau N0 TeMe «BakHellne HeMeTaulbl U UX
COETUHEHUS»

MerTaiabl ¥ UX COETUHEHUS

OOwiast XxapakTepUCTHKA XMMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU MX
nonoxenuss B llepuogumyeckod cucreme XuMuU4Yeckux dieMeHtoB I
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHUE METauIoB. MeTauindeckas CBsi3b U
METaJNIMYecKass  KpUCTAUIMUECKas  PeIIETKa.  ODJIEKTPOXUMHUYECKHM  psf
HaIPSDKEHUN METAIIJIOB

dusznyecKkue U XUMUYECKHE CBOMCTBa MeTayutoB. OOIIMe CrocoObl MOIydeHUs!
MeTa/uioB. [IoHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHI UX OT
Koppo3uu. CriaBsbl (CTallb, YyT'yH, JIOPATIOMHHUN, OpOH3a) U UX NPUMEHEHHUE B
OBITY U IPOMBILIUIEHHOCTH

[Ienouynsle MeTamibl: noJjiokeHue B llepnomnueckoil cucTteMe XHMHUYECKUX
anemeHToB J[.MI. MeHneneeBa; CTpOEHHE MX aTOMOB; HaXO)KJIEHUE B IPUPOJE.
dusnyecKkre 1 XMMHUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuabl u
TUAPOKCUABI HATpuss W Kanus. [IpuMeHeHue INeno4yHbIX METalIOB M HX
COCIMHEHUM

[I{erouHO3EeMENBbHBIE METAJIIIBI MATHUH M KaNbIUi: 1Tos10keHne B [lepnoanaeckoit
cucremMe xuMuueckux syemeHToB [[.M. MeHnneneeBa; cTpoeHHe HX aTOMOB;
HaxoxaeHne B mnpupoxae. dusnueckne M XMMHYECKHE CBOWCTBA MarHus M
Kasblivsl. Baxuelmme coeAMHEHUs KalblMs (OKCUJA, TUIPOKCHUMA, COJIH).
JKécTkoCcTh BOJIBI M CIOCOOBI €€ YyCTpaHESHHSI

Anromunuil: nonoxenue B llepuoanueckoil cucreMe XMMUYECKHX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpoeHHE aTOMa; HaxoxkieHWe B npupozaec. dusnueckue u
XMMHAYECKHE CBOWCTBA aIIOMUHHA. AM(OTEpHBIE CBONCTBA OKCHJIA M THPOKCH/IA

AJIFOMHMHUA



Kenezo: nonoxenue B llepuoanyeckoin cucremMe XMMHYEeCKUX 3yemMeHToB J[.M.
36 MeHnaeneeBa; CTpoeHHE aroma; HaxokJaeHue B mpupoje. Dusznueckue u
' XUMHUYEcKue cBoicTBa xene3a. Okcuipl, ruapokcunsl U conu xenesa(ll) u
xenesza(lll), ux coctas, cCBOMCTBA U TOJIyYEHUE
XUMUYECKHUI SKCIIEPUMEHT: O3HAKOMJIEHUE C 00pa3liaMy METaJUIOB U CIJIABOB, UX
(GU3MYECKUMU CBONCTBAMH; W3YYCHHUE pPE3yJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHAIOB), OCOOCHHOCTEHW B3aUMOICHCTBUS
OKCHJAa Kalblisl W HATpusi C BOAOM  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB); MCCJIEIOBAHNE CBOWCTB KECTKOW BOBI; MpOIlecca TOPEHUs
3.7 xKese3a B KUCIopoie (BOZMOXKHO UCIOJIb30BAaHUE BUIEOMATEPUAIIOB); TPU3HAKOB
' MPOTEKaHUsl KAaYE€CTBEHHBIX pEaKkUWi Ha HOHBI (MarHus, KaJlbLus, aIlOMUHUS,
nunka, xene3a(ll) u xenesa(Ill), meau(Il); HabmoaeHNE U ONMUCaHKE TIPOIECCOB
OKpalIMBaHUSl IUIAMEHM HMOHAMU HaTpus, Kaluus U Kajablus (BO3MOXHO
WCIIONIb30BaHUE BHJIEOMATEPHANIOB); HCCIENOBaHHEe aM(pOTEPHBIX CBOWCTB
TUJIPOKCHIa AIIOMHUHHS U TUIPOKCHIA IIMHKA; PEHICHHE IKCIEPUMEHTATbHBIX
3a7a4 no teme «BaxkHelmme MeTallyibl U UX COCTUHEHUSD)
4 XUMHS ¥ OKpYXKaromas cpeaa
HoBpie matepuansl u TexHosnoruu. Bemiectsa u marepuansl B IOBCEIHEBHOMU
i1 KU3HHM YeJIOBEKa. XHMMHUSI U 370pOBhE. be3omacHoe MCIob30BaHNE BEIIECTB U
' XUMHUYECKUX peakuuid B ObITy. llepBas momomis Mpu XUMHUYECKUX OKOTaxX H
OTpaBJICHUSIX
OCHOBBI PKOJIOTUYECKON TPAMOTHOCTH. XMMUYECKOE 3arpsiI3HEHUE OKPY KaIoIIen
45 cpenbl [IJIK. Pons xumum B pemeHuM dKojJorudeckux mpoosiem. [lpupogHbie
' WMCTOYHUKU YTICBOIOPOAOB (yroib, MPUPOIHBIA Ta3, HEPTh), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH
XUMHYECKUH SKCIIEPUMEHT: M3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIABBI

4.3
MCTAJJIOB, ITOJIUMEPHLIC MaTepI/IaJ'ILI)

MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHS OCHOBHOM OBPA30BATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS



Kon
MPOBEPSIEMOT0
TpeOoBaHUs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0
YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa30BaTeIbHOI IPOrpaMMBbl
OCHOBHOI0 0011ero o6pa3zoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

O T[I03HABa€MOCTHU SIBJICHUH MPUPOAbI, MOHUMaHUE OOBEKTUBHON
3HaYMMOCTH OCHOB XMMHYECKOH HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOLIeH KyJIbTypbl U TPaKTHYECKOU
NeSITETPHOCTH  YEJOBEKAa B YCIOBUSX COBPEMEHHOTO OOIIECTBa;
MOHMMAaHHE MECTa XUMUU CPEIH IPYTHX €CTECTBEHHBIX HAYK

0 HAYYHBIX METOJAAX MO3HAHMSA, B TOM YHUCIE SKCIIEPUMEHTAIbHBIX U
TEOPETUYECKHX METOJaX MCCIEAOBAHUS BEIIECTB U  H3YYCHHUS
XUMHUYECKHUX PEeaKIiil; yMEHUE HUCII0JIb30BaTh MOJEIH Ui OObSICHEHUS
CTPOEHUS aTOMOB U MOJIEKYII

0 chepax mpodeccuoHaIBHON AESITEIBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKEHMSIX
XUMHUYECKOH HAyKH, YTO TO3BOJIHMT OOYYaIOUIMMCS paccMaTpHBaTh
XUMUIO KaK cepy cBoer Oymymiei mpodecCHoHaTbHON IeITeTbHOCTH U
c/IenaTh OCO3HAHHBIN BBIOOP XUMHUHM KakK MPOQIIFHOTO MpeaMeTa mpu
nepexo/ie Ha YPOBEHb CPEIHEro O0IIero 00pa3oBaHus

Bnagenue cucreMol XMMHYECKMX 3HAHUH W yMEHHE IPUMEHSTH
CUCTeMY XMMHUYECKUX 3HAHHM, KOTOpask BKIIOYACT:

BOKHEUIINE XWMUYECKHE TOHATHUS: XUMHUYECKHH DIEMEHT, aToM,
MOJIEKYJla, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPO/HAS CMECh, OTHOCHUTEIBHBIE aTOMHAasi W MOJEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb (CpelHss), XUMHYECKas
peakiusi, peaKuuu COEAMHEHHUS, PEaKUHUU Pas3lIoKEHUs, peakluu
3aMeIIeHus, peakiuu oOMeHa, TeroBod 3(dexr peakuuu, 5K30- U
SHJIOTEPMHUYECKHE PEeaKIH, pacTBOP, MAaccoBas JO0JII XUMHUYECKOTO
DIIEMEHTa B COSIMHEHHUH, MacCOBAst OIS M MPOLIEHTHAST KOHIIEHTPAIIHS
BEIIIECTBA B pacCTBOPE, SAPO aTOMa, FIEKTPOHHBIN CIIOHM aTOMa, aTOMHas
opOuTanb, pamuyc aroMa, BaJCHTHOCTb, CTENEHb OKHCIICHHUS,

XUMHYCCKas CBA3b, 3JICKTPOOTPHULATCIBbHOCTD, ITOJIIPHAA U HCTIOJISAPHAs



2.2

2.3

3.1

3.2

3.3

3.4

KOBAJICHTHasE  CBSI3b, HMOHHAs  CBsI3b, METAJUIMYECKas  CBS3b,
KpUCTAJUTMYECKass pemérka (aromMHas, WOHHAs, MeTaJUTHuecKas,
MOJICKYJIIpHAsi), WOH, KaTHOH, aHWUOH, SJEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJUTHYECKAss JAUCCOLMALMS, pEakluhu HMOHHOro OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEaKIH, OKUCIIUTEIb U
BOCCTAHOBUTEIb, OKUCIEHWE W  BOCCTAHOBJICHHE, DJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMble pPEaKIHH,
CKOpPOCTb XUMHUYECKOM peakiuu, katanuzatop, I[IJIK, kopposus
METaJUIOB, CIIJIaBbI

OCHOBOIIOJIATAIONINE 3aKOHBI XHMHHU: 3aKOH COXPAaHEHHUS MAacChl,
nepuoauyeckuit 3akoH /.M. MenneneeBa, 3akOH OCTOSTHCTBA COCTaBa,
3aKOH ABOTaJIpo

TEOpUun XUMHH: ATOMHO-MOJIEKYJIIpHasi Teopus, Teopus
ANEKTPOTUTUYECKON AUCCOLMALIIHI

Brnagenne ocHOBaMM XMMHYECKON TPAMOTHOCTH, BKIIFOUAIOIIEH:
yMEHHUE TPABUWIHHO KCIOIH30BaTh W3YUYEHHBIE BEIIECTBA U MaTEpPUAIbI
(B TOM 4ncie MUHEpaJIbHbIE YA00pEHUs, METAJUIbI U CIIJIaBbl, TPOAYKTHI
nepepaboTKU  TPHUPOJHBIX  HCTOYHUKOB  YIJIEBOJOPOIOB  (YIJif,
OPUPOJHOTO ra3za, HePTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE U MOHUMAaHHE 3HAYCHHUSI KUPOB, OCIIKOB, YIIIEBOAOB IS
OpraHM3Ma 4YeloBeKa; YMEHHE MPOTHO3UPOBATH BIMSHHUE BEUIECTB U
XUMUYECKUX TPOLIECCOB HAa OPraHu3M YeJIOBeKa M OKPYXKAIOIIYIO
MPUPOJIHYIO CPEy

YMEHUE HUHTErpUpPOBATh XUMHUYECKHME 3HAHMS CO 3HAHUSAMU APYrUX
y4eOHBIX MPEIMETOB

HaJM4KE OMbITA PAOOTHI C PA3TUYHBIMU UCTOYHUKAMU UHPOPMALIUU TIO
XUMHUHM (HayyHas ¥ HAY4YHO-TIONMYJSpHas JIUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIEHUBaTh HH(OpPMAIMIO O BElIEeCTBaX, HX
MPEBPAIICHUIX U IPAKTUYECKOM MPUMEHEHUU U YMEHHUE UCII0Ib30BaTh
e€ s penneHus yueOHO-TI03HAaBaTEIbHBIX 33124

Bnanenue ocHoBaMU MOHSATUHHOTO armapaTa 1 CUMBOJIMYECKOTO SI3bIKA

XM A1 COCTaBJICHUA (I)OpMy.]'I HCOPraHMYCCKUX  BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

YpaBHEHUH  XMMHYECKHX  pEaKUUid;  OCHOBAMH  XMMHUYECKOU
HoMeHKnatypsl (IUPAC u TpuBuansHOM)

YMenue oOBSCHATH CBA3b IOJIOKEHHUS 3eMeHTa B llepuonnueckoit
CUCTEME C UHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (cocTaB M 3apsj sapa, oblee Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JJIEKTPOHOB 110 3HEPIeTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KU U KaJIbLU
[IpencraBienue o0 NepuOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
AIIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHULATENbHOCTh), MPOCTBHIX U
CJIO’KHBIX BEIIECTB OT IIOJOXKEHUA 3JIeMEHTOB B llepmoamueckou
cucTeMe (B MaJIbIX NMepHoJax U IIaBHBIX NOJATPYIIAX) U 3JIEKTPOHHOTO
CTpOEHHS aToMa

YMenne KinaccupuIiupoBaTh:

XUMUYECKUE 3TIEMEHTHI

HEOPraHWYECKHE BEIECTBA

XUMUYECKHUE PEAKIINH

YMenue onpeaensiTh:

BAJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKHUX 3JIEMEHTOB, 3aps]l
MOHa

BUJI XUMHUYECKOM CBSI3M M THUN KPUCTAUIMYECKOW CTPYKTYphl B
COETMHEHMSIX

XapaxkTep Cpebl B BOJAHBIX PaCTBOpaX BEIIECTB (KUCIOT, OCHOBaHUH)
OKHCJIUTENb U BOCCTAHOBUTEIb

YMeHue XxapakTepu3oBaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEUIECTB (KUCIOPOI, 030H, BOJIOPOJ, TpaduT, aiMas, KpeMHUH,
azot, ¢ocdop, cepa, XJOp, HATPUH, KAIWUH, MaTHHUHA, KaIBIIHA,
ATFOMHUHHM, KENe30)

CJIOKHBIX BEIIECTB, B TOM YMCIIE€ UX BOJHBIX PAaCTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOOPO, OKCHIBI M TUAPOKCUABI MeTauioB [-I1A
rpynmn, amomunaus, meau (1), nuaka, xenesa (11 u I11), okcuas! yriaepona
(I u 1V), xpemuus (IV), azota u docdopa (III u V), cepsr (IV u VI),
CepHUCTasi, CepHas, a30TUCTas, a3oTHas, (QocdopHas, yrojabHas,

KpEMHHCBAA KUCJIOTAa U UX COJ'II/I)



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

IIPOTHO3MPOBATh U XAPAKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU
OT MX COCTaBa U CTPOCHHUSI, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOWCTB, BO3MOXXHOCTh TPOTEKAHWUS XWMHUYECKHX IMpEBpaIIcHUN B
Pa3IUYHBIX YCIOBUSIX

YMeHue coCTaBiIsATh MOJIEKYJIIPHBIE M MOHHBIE YPABHEHUS pEakUui, B
TOM YHCIIE:

peaKkIii HFOHHOTO OOMeHa

OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI

WJUTIOCTPUPYIOIIUX XUMUUYECKHE CBOMCTBA M3YUCHHBIX KJIACCOB (TPYIII)
HEOPraHUYECKUX BELIECTB

MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEX/1y HUMHU

YMeHue BEIYHUCISTH (IPOBOJUTH PACUEThI):

OTHOCHUTEJIBHYK0 MOJIEKYJSIPHYK0O M MOJSIPHYKO MAacChl BELIECTB,
MacCOBYIO JOJII0 XUMHUYECKOTO DJIEMEHTA B COCAMHEHUHN

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEUIECTBA U €T0 Maccy, 00bEM ra3os

[0 YpPaBHEHUSM XHUMHYECKHX pEaKIUd W HaxXOJUTh KOJIUYECTBO
BelecTBa, 00BEM U MacCy peareHTOB WIH MPOIYKTOB PEAKIIUU
Branenue (3HaHWE OCHOB):

OCHOBHBIMHM METOJIJaMHU Hay4HOTO MO3HaHUs (HaOI0aeHNe, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE) NIPU U3YUECHUHU BEIIECTB U XUMUYECKUX
SIBJICHU; YMEHHE CPOPMYIHUPOBAThH MPOOJIEMY M MPEUIOKUTH MyTH €€
pereHus

Oe3omacHOil paboOThl € XHMHYECKHMHU BEIIECTBAMHU, XUMHYECKOU
MOCY/I0H ¥ JTaOOpaTOPHBIM 00OPYIOBAHHEM

IpaBUIIaMy O€301TacCHOTO OOPAIICHUS C BEIECTBAMH, UCIIOIb3YEMBIMU B
MOBCEIHEBHOM JKU3HU, MpaBUJIAMH TMOBEACHUSA B IIENAX COEpeKEHUS
370pOBbSl U OKPYXKAIOLIEW NPUPOJHOM Cpeabl; NOHUMAaHHUE Bpena
(omacHOCTH) BO3ACWUCTBHUA Ha JKUBbIE OPraHU3MbI OIpPEeACIEHHBIX
BEIIECTB, CMOCOOOB YMEHBILEHUS U TMPEAOTBPAIICHUS WX BPEIHOTO
BO31€HUCTBUS

Hanmuume mpakTH4YeCcKWX HABBIKOB TIJIAHUPOBAHHS U OCYIIECTBICHUS

CICAYIOINX XUMHUUYCCKUX SKCIICPUMCHTOB:



131

13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

W3YYCHHE U OMHCAaHHE (PU3NICCKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE C
(GU3NYECKUMU H XUMUYECKUMH SIBIICHUSIMU; OTBITHI, HJUTFOCTPUPYIOLIHE
MPHU3HAKU TPOTCKAHUS XUMUICCKUX PEAKITUH

U3ydeHHe croco0OB pa3iesieHus cMecen

NOJYYCHUE KHCIOPOa M U3yYSHHE €r0 CBOMCTB; MOJIYYCHUE BOAOPO/Ia
U U3yYEHHUE €T0 CBOWCTB; MOJyUEHHE YIIIEKUCIIOTO ra3a U U3y4eHHe ero
CBOIICTB; MOJy4YCHUE aMMHAaKa U U3YYEHUE €r0 CBOKCTB
MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHONM MaccoBOM Joiei
pacTBOPEHHOTO BEWIECTBA

MPUMEHEHNE HHIUKATOPOB (JTAKMYyca, METUIIOpaHKa U eHON(TaIenHa)
JUTSL OTIPEICJICHUS XapaKTepa Cpeibl B pAaCTBOPAX KUCIOT U MIEI0USH
UCCIICIOBAHNE W ONHCAHME CBONCTB HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYCHHE B3aUMOICHCTBUS KHCIOT C METAJUIAMH,
OKCHJaMH  METaJNIOB,  PAaCTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHUSIMHU, COJISIMH, TIIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHHE OJTHOTO METaJlIa IPYTUM M3 pacTBOPa COJIU; UCCIICOBAHNE
aM(OTEPHBIX CBONCTB THIPOKCUIOB ATFOMUHUS U IIITHKA

pelIeHne IKCIEPUMEHTANBHBIX 33/1a4 Mo TeMaM: «OCHOBHBIE KIIACCHI
HEOPTaHWYECKUX COCIUHEHUI; «DIECKTPOTUTHUSCKAS JTHCCOIHAIIHS;
«Baxueiilme HeMeTalIbl U UX COeTUHEHHs»; « BaxkHelne MeTaibl U
UX COCIMHCHUS

XUMHUYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TIPU3HAKHU MPOTCKAHHMSI
peaknmuii  WMOHHOrO  OOMEHa;  KAaueCTBEHHBIE  PEaKIWu  Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcCTBOpaX HOHBL XJIOPHUI-, OpOMHI-,
uonua-, cyinbdar-, pocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCHU]I-
MOHBI, KATHOHBI aMMOHMUSI, MarHUs, KaJIbIUs, ATIOMUHUSA, Kene3a (2+) u
xkenesa (3+), menu (2-+), muHKA

YMenue:

NpPEACTaBIATh  PE3yabTaThl JKCIIEPUMEHTa B (OpPME BBIBOJIOB,
JOKA3aTeNbCTB, TpadhUKOB M TaOJUIl M BBISBIATH OSMIIUPHUYECKHE

3aKOHOMCEPHOCTH



YCTaHABJIIMBATH CBA3HU MCKIAY PCaIbHO Ha6J'II-OJIaeMBIMI/I XUMHNYECKUMHU

14.2 SABJICHUSAMU U MpOoHCCCaMHu, MPOUCXOAAIUMU B MAKPO- U MHUKPOMUPE,

OOBSACHATH MPUYMHBI MHOTOOOPAa3Hsl BEILIECTB

IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon
1

1.1

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA
HCpBOHa‘-IaJ'IBHBIC XHUMHUYCCKUC ITOHATHA

Uuctele BemecTBa U cMecu. CrocoObI pa3aeneHus: cMecei

ATOMBI 1 MOJIEKYJIBI. XUMUYECKUE AIeMEeHThl. CUMBOJIBI XUMHUECKHUX JIEMEHTOB.
[IpocTbie 1 ClHOXKHBIE BELIECTBA.

Xumudeckasi opMyna. BaleHTHOCT, aTOMOB XMMHYECKHX AJIeMEHTOB. CTETICHb
OKHCJIEHUS

3aKoH TOCTOSHCTBAa cocTaBa BemecTtB. OTHOCUTENbHAs aTOMHas Mmacca.
OTtHocuTenbHas MOJNEKYIIsIpHas Macca. MaccoBast 401 XUMHUUYECKOTO 3JIEMEHTA B
COCTMHCHUH

KonndectBo BemectBa. Monb. MomsipHass macca. MosipHBIH 00BEM Ta3oB.
B3anMocBsI3b KOTMYECTBA, MAaCChl M YUCIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
®u3nyuecKre 1 XUMUYECKHUE SIBJICHUS. XUMHUUECKas peakius U €€ Npru3Haku. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB. XUMUUYECKHUE YPAaBHECHUS

[Tepronnueckuii 3axkoH u Ilepuoanueckas cucrema XuMHIEeCKUX dyiemeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB

[lepuonnueckuit 3akoH. Ilepuoandeckasi cuctema XuMuyeckux snemeHToB JI.1M.
Menpneneesa. Ilepuoast u rpynnsl. Ousndeckuil CMbICI MOPSAKOBOIO HOMEpA,
HOMEPOB IIEpUOJA U TPYIIIHI JJIEMEHTA

Crtpoenue atomoB. CoctaB aToMHbIX sjep. M3orombl. Dnektponbl. CTpoeHue
JNEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepnonnueckoii cucremst 1.11. Menneneena

3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XMMHUYECKHX HJIEMEHTOB MEPBBIX TPEX

NEepUOJIOB, Kallus, Kajablus (paguyca aToMOB, SJIEKTPOOTPULATEIHHOCTH,



3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

METAJUTMYECKUX U HEMETAIUTMIECKUX CBOMCTB) M UX COCAMHEHUI B COOTBETCTBUH
C TIOJIO)KEHUEM 3JIEMEHTOB B [lepuoanueckoil cucTeMe U CTPOEHUEM UX aTOMOB
CrtpoeHue BemecTBa

Xumuueckass cBa3b. KoBaneHTHas (ToyisipHas M HEMOJSIpHasi)  CBSI3b.
DNEeKTPOOTPUIATENILHOCTh ~ XUMHUYECKUX  dJieMeHTOB.  MoHHas  CB3b.
Meraunueckas CBsA3b

Tunsl KpucTaUIMYECKUX pPEIIETOK (aTOMHas, HMOHHAs, MeTajiIndyeckas),
3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKH U BUAA
XUMHYECKOMN CBSI3H

Baxuelie npeACTaBUTENM HEOPraHMYECKUX BellecTB. Hemeramisl u  ux
coenuHeHMs. MeTaibl U UX COeAUHEHUS

Knaccudpukanus u HOMEHKIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(comeobpasyromme: OCHOBHBIC, KUCIIOTHBIE, aM(OTEpHBIC) U HECOTIe00pa3yrolue;
OCHOBaHMI (ménoun u HEpacTBOPUMBbIE OCHOBaHUS); KHUCIIOT
(kucnopoacoaepamme u 0eCKUCIOPOIHbIE, OTHOOCHOBHBIE U MHOT'OOCHOBHEIE);
coJiel (CpeTHUX U KHUCIIBIX )

Ouznyeckre u XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPO/Ia,
XJIOpa, KACIOPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

dusznueckue M XUMHYECKHE CBOWCTBAa TMPOCTHIX BEIIECTB-METAIJIOB: JIMTHS,
HATpPUs, KK, MarHUs ¥ KaJlblysl, AIFOMUHUSA, Keje3a. DIEKTPOXUMHUECKUH Psijl
HaNpsHKEHUN METalIoB

dusznueckrue M XUMHYECKHUE CBONCTBAa BOJOPOIHBIX COCAMHEHUIN HEMETAJIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPO/IA, AMMHAKa

®dusnueckue U XMMHYECKUE CBOMCTBAa OKCHAOB Hemeramio: cepwl (IV, VI),
aszota(ll, IV, V), dochopa(Ill, V), yraepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

Xumudeckue cBorcTBa OKcHIOB: MeTaioB IA—IIIA rpymm, nubka, meau(Il) u
xeneza(ll, III). [Tonyyenue OkCUI0B METAIIIOB

XWMHYECKUE CBOWCTBA OCHOBaHUN M aM(OTEPHBIX THUAPOKCHIOB (Ha MPUMEpPE
TUIPOKCHUIOB AIFOMHUHHS, JKele3a, ITMHKa). [lonmydenne ocHoBaHMH 1 aM(pOTEPHBIX
THJIPOKCHJIOB

OO0mue XUMHUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOAHOH, CEPOBOJIOPOIHOM,

CEpPHHUCTOM, CepHOM, a30THOM, (ochopHON, KpeMHUEBOH, yrosbHOH. OcoOble
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XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KHCIIOT.
[Tonyuenne kucnor

O61mue xuMuyeckue cBoicTBa cpenHux coneil. [lomyuenue coneit

[Tonyuenue, cobupaHue, paclo3HaBaHUE BOJOPOAA, KHCIOpPOJAa, aMMHaka,
YIJIEKUCIIOTO Ta3a B JabopaTopuu

[Monyyenne ammMaka, CepHOH M a30THOM KHCIOT B MPOMBIIUIEHHOCTH. OO0Imue
CHOCOOBI TOJTYyYEHUS] METAJIIOB

I'enernyeckas cBA3b MEXKAY KacCaMHM HEOPraHMYECKUX COCIUHEHHUN
XUMUYECKUE PEAKIINU

Knaccudukanuss XMMHUYECKHX peakIHid MO Pa3InYHbIM MpPU3HAKaM: 10 YHUCITY U
COCTaBy YyYacTBYIOIIMX B peaklUWu BEUIECTB, MO TeIoBoMy 3(hdexTy, 1o
MU3MEHEHUIO CTENIEHEW OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB

TennoBoi 3 PekT XUMUIECKON peaklui, TEPMOXUMHUUECKHE YPAaBHEHHI. DK30- U
SHAOTEPMHUUYECKUE PEAKIMH. TEpPMOXUMHUUECKNE YPAaBHEHUS
OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTETN U BOCCTAHOBUTEIH.
[Ipoueccel  OkMcaeHMST W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIN  OajaHC
OKHCJIUTEIBHOBOCCTAHOBUTEIIBHON PEAKIINN

Teopus anekTpoauTHUecKol quccouuanuu. KaTHoHbI, aHMOHBL. DJIEKTPOJIUTHI U
HeAIeKTpouThl. CUIIbHBIE U cl1a0ble AMEeKTPOInThL. CTeneHb AUCCOLUAINU
Peakiiun noHHOro oOMeHa. YCIIOBHSI NMPOTEKAaHUs peakluil MOHHOro oOMeHa,
MIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUM

XHUMHS ¥ OKpYyXKarolas cpena

BemectBa u Marepuasibl B TOBCEIHEBHOM JKM3HM 4eloBeka. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMHUECKUX PeaKkuuid B 1abopatopun u ObITy. [lepBas
MIOMOIIb MPU XUMUYECKUX 0KOTraxX U OTPaBICHUIX

XUMHUYECKOE 3arpsi3HEHUE OKPYIKatoLel cpefibl (KUCIOTHBIE TOKIH, 3arpsi3HEHNE
MOYBbI, BO3AyXa M BOJOEMOB), crOCOOBI ero mpenorBpauieHus [IpenenbHas
nonyctumasi konmeHTpauust BemectB (IIJIK). Ponp xumMum B peuieHun
JKOJIOTUYECKHX TMpoOsieM. YcuieHue mnapHUKoBoro sddekra, paspylnieHue
030HOBOTO CJIOS

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS H KX COSAUHEHUH B OBITY,
MeAMIIMHE, IPOMBILIUIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [IprMeHeHne MeTanioB u

CIUTIaBOB (CTajb, YyT'YH, AIOPATIOMUHUHN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX
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coenuHeHMH. [IoHATHE O KOPPO3UH METANIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
KOppO3uu

[IpupoaHble HUCTOYHHKHM YTJIEBOAOPOAOB (yrojlb, NPHUPOAHBIM Ta3, HedTh),
MPOJIYKTHI X MepepadboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIIIIEHHOCTH
[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepona (MeTaH, 3TaH, THJIEH, alleTHIIEH, 3TaHOJI, INIMLEPHUH, YKCYCHas KUCIIOTA).
[TonsiTue 0 OMOJIOTUYECKU BaXKHBIX BEILIECTBAX: JKHUpaX, OeNKax, YrieBOJAaX — U UX
POJIM B JKHU3HU YEJIOBEKA

Pacuérnr:

1o opMyIaM XUMUYECKUX COSTUHEHUN

Macchl (MaccoBoOi) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHYCCKUM YPaBHCHUAM

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



