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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHUUM K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Taxke Ha OcHOBE ¢eepanbHOI pabouel mporpaMMbl BOCTUTAHUS
U ¢ Y4€TOM KOHLEMIMHU TpernojaBaHus ydeOHOTO TmpeameTa «XUMHUS» B
oOpazoBaTebHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4eHMs, BOCIHUTAHHMS ¥ Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeamMera, yCTaHaBJIMBAET 00s3aTeNIbHOE IpeIMETHOE coJiep>KaHue,
npeaycMaTpuBaeT paclipeielieHue ero Io KiaccaM HM CTPYKTYpUPOBAaHUE 10
paznenaM W TeMaM IMPOTpaMMbl IO XHUMHH, OINpEIeiseT KOJIUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh ~ M3YYEHUSI XHUMHUU C YYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOrO IMpoiiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNPEACNSeT BO3MOXHOCTH TIpeaMera  Jyis
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIETO 00pa3oBaHMs, a Takke TPeOOBaHM K
pe3yabpTaraMm oO0y4YeHHUs] XUMUU Ha YPOBHE LI€JIed U3yUYEHUs IPEAMETAa U OCHOBHBIX
BUJIOB y4EOHO-TIO3HABATENLHON JEATEILHOCTH OOydYarouierocs MO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUpPOBAHHS MHUPOBO33PEHUS
0o0yy4arolerocsi, €ero MpeAcTaBICHU O MATEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QOpMUPYEMbIe XHUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPHUPOJIC, O MYTAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPrEeTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JJII  CaMOpPa3BUTHUSA |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEU
oOyyYaromuxcs, HABBIKOB HMX CaMOCTOSITEIbHOM Y4eOHOM  JIEeSITENbHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIIBHOM JICITCIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIInXcs;
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ciocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeUMBAIOTCA CIEHH(PUKON
collepKaHUsl ~ y4eOHOro  MpeameTa, KOTOpbI  SBIAETCA  MEeAarormyecku
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM 3Tane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU UM HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX IOHSATUI
OPTraHUYECKON XUMUHU.

CTpykTypa copep:kaHHs NMPOrpamMMbl IO XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k €€ m3ydeHuro. CopepaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATHA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUI O XUMUYECKON
peakuuu. OOe 3THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl MO MPUHLIHITY
IIOCJIEI0OBATENBHOTO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona J[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHMS O CTPOCHHMH aTOMa U XUMHUYECKOU CBSI3H;

— TpeAcCTaBleHUN 00 BIEKTPOJUTUYECKOW AMCCOIMAIMM BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHASA (YYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHUS U BO3MOKHOCTEN IPAKTUYECKOTO MPUMEHEHHUS U MOJYYEHUs U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABISIONIEN HAyYHOW KapTHUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IIPUPO/IbI, HIEHHOCTHOI'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. M3yueHue XUMUU NPOUCXOAUT C IPUBJICUYCHHEM 3HAHUN W3
paHee M3y4YEeHHBIX Y4eOHbIX mpeameToB: «Okpyxkaromuid mup», «buonorus. 57
Kiacce» U «Pusuka. 7 Kinacey.

[Ipy w3ydyeHUHM XUMHUM TPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAayKH KakK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATENBHOCTH YEJIOBEKA M KAK OJTHOTO M3 KOMIIOHEHTOB MUPOBOMU KYJIBTYPBI. 3a/1a4a
y4eOHOTO MpeJAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaKHEHUIINX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJOKEHUMN, JOCTYTHBIX
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0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAyKH, B MPHOOIICHUU K
Hay4YHBIM METOJIaM IMO3HAHUS NPU W3YYEHHM BELIECTB U XUMUYECKUX peakuui, B
bopMHpPOBaHUY U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO03HABATENIbHON M y4eOHO-MCCIE0BATEIBCKON AeATeIbHOCTH, OCBOCHUH TPABHII
0e30macHoOro o0paIieHus ¢ BeleCTBAMU B TTOBCETHEBHOM JKU3HHU.

[Ipy M3ydeHUM XMMHUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaJlbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIILHOMY NPHUHATHIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHST Ha  CHCTEeMAaTHYEeCKOEe MPHOOIIEHUE
oOy4Jarommxcs K CaMOCTOSTEIbHOM MO3HABATENHLHON MEATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MO3HAHUS M CaMOINO3HAHUA, KIHOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE ISt
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (opmupoBanre oOwmEHd (YHKIMOHAIBHON UM €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUA OOBSICHATH W OLEHUBATh SBJICHUS
OKpY’KaIOILIEr0 MHUpPA, UCHOJB3YS 3HAHUS U OIBIT, MOJYyYEHHBIC MPHU HU3YUYCHHUH
XUMHHU, TPUMEHSATh UX MPU PELICHUH TPOOJIEM B TOBCETHEBHOM HKU3HU U TPYIOBON
JeSITeIbHOCTH;

— (QopmupoBaHue y OOydyaroUMxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I BBIPAOOTKH 3KOJIOTUYECKU
1eJIeCO00pa3HOro MOBEAEHUs B ObITY M TPYAOBOM JEATENbHOCTH B LENIX
COXPaHEHHS CBOETO 3/I0POBbS U OKPYIKAIOIICH TPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO |
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHMS OOIIEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY MpOoduis U HAMpaBICHHOCTU JajbHEHIIEro
oOyJeHUsI.

OO1ee 9rco 9acoB, OTBEIEHHBIX JTsI U3YYCHUSI XUMUHU HA YPOBHE OCHOBHOTO
oOirero oopazoBanusi, coctaisieT 136 dacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).
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COIEPKAHUE OBYYUEHUA

8 KJIACC

IlepBoHavajbHbIEe XUMUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUK B KHU3HU YEJIOBEKA. XUMHUSI B CUCTEME HayK.
Tema u BemecrBa. PU3UYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jesneHus: cMeceil.

ATOMBI W MOJNEKYJBl. XHUMUYECKHE BIEeMEHTbl. CHUMBOJIBI XUMHYECKUX
a1eMeHTOB. IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢popmyia. BaleHTHOCT aTOMOB XMMHUYECKHUX SJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcCUTENbHAs aToMHas macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHag Macca. MaccoBast 0Jisi XUMHYECKOTO JIEMEHTa B COCIMHEHUH.

KomnuecTBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHCHUMA.

POU3UYECKUE U XUMUYECKHE SBJIECHUS. XUMHUYECKas PEAKUUs U €€ IPU3HAKH.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarus
XUMHYCCKUX PEaKIIUH (COSTUHCHHS, Pa3JI0KCHUS, 3aMEIICHU, 0OMEHA).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW MOCY0H, NMpaBHJIaMH padbOThl B J1aOOpaTOpuu U
npuéMaMu oOpalleHus ¢ J1abopaTOpHBIM 000PYI0BAaHUEM, U3YUYCHUE U OIHMCAHUE
bu3MYeCKX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HAOIIOJICHUE
dbusnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, PAaCTHPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHACHCAIMUS BOJABI) U XUMHYECKHX (FOpPEHHE CBEUH, NMPOKAJIWBAHUE
METHOM TPOBOJIOKH, B3aUMO/ICHCTBUE MeJa C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3lioxKEHUE TUAPOKCHIA
menu (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopom coiu meau (1),
H3YUYCHHE CIOCOOOB pa3/ICICHUs] CMECEi: ¢ MOMOIIBI0 MarHura, (pribTpoBaHUE,
BBITIApWBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUEe OYHUCTKU MTOBApEHHON
CoJiu, HAONIOJIEHHWE W  ONHWCAaHUE  PEe3yJIbTAaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIEM MOJIEKYJI
(1rapocTepKHEBBIX ).
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Ba:kHeililne nmpeacTaBuTe/ M HEOPTaHMYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucinopox — 3jeMeHT U mmpocroe
BelecTBo. HaxoxneHue kucimopoia B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBoictBa (peakiuuu ropeHusi). Oxcunbl. I[lpumenenue kucnopoaa. CrocoObl
MOJIyYEHUsI KHUCIIOpoJa B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoza B mpupoae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBo#t 3h(dEeKT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCWICHHE TapHUKOBOTro 3¢ (deKTa, pa3pyiieHne 030HOBOTO CIIOS.

Bomopon —anemeHT u npocToe BemecTBo. Haxoxnenue Bonopoaa B Ipupozae,
bu3nUecKre u XUMUIECKHIE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oydeHust. Kuciaotor
U COJIH.

MounspHblil 006EM Ta30B. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacpllieHHBIE M HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IPUPOJZIE U B KU3HU 4YeloBeKka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJIOB:  cosieoOpa3yrorue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpasyromme. Homenkmarypa okcuaoB. Du3ndeckue W XUMHYECKUE
CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIC
ocHOBaHusA. HoMeHwkiiarypa ocHOBaHui. ®PU3MYECKHE W XUMHUYECKUE CBOWCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ouszndeckue u
XUMHUYECKHE CBOMCTBAa KHCHOT. Psg aktuBHoctn MetauioB H. H. Bbekerosa.
[TonydyeHue KucIor.

Comu. Homenknarypa cosieil. @U3n4eCcKue 1 XMMHYECKUE CBOWCTBA COJICH.
[lonyuenune comnen.

['eHeTnyecKas CBSI3b MEXK/Y KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpoAa B BO3yXe, IMOJTYyUYECHHUE,
coOMpaHue, pacrno3HABaHWE M W3YUYEHUE CBOWMCTB KHUCIOpPOJa, HAOII0ACHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
peKpalieHus TopeHus (1moxapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE WM M3Y4YEHHUE CBOWMCTB
BOJI0poJia (ropeHue), B3aumo/ielictue Bojopoaa ¢ okcuaom meau (II) (BozmoxxHo
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UCII0JIb30BAaHUE BUAEOMATEPUAIIOB), HAOIIOACHUE 00Pa30B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHue OCOOEHHOCTEH PACTBOPEHHs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MIPUTOTOBIIEHUE PACTBOPOB C OMNPEACIIEHHOW MacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C MeTa/UlaMH (HaTpueM u
KaJbllieM) (BO3MOXXHO MCIIOJIb30BAHME BHUJEOMATEpPUATIOB), HCCIEI0BaHUE
00pa3Il0B HEOPTaHUUECKUX BEUIECTB PA3JIMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCKU MHJIMKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, U3YUEHUE B3aUMOICUCTBUS
okcuna meau (II) ¢ pacTBOpoMm cepHON KHCIOTBI, KHUCIOT ¢ METa/UIaMH, PEaKIUit
HEUTpaIN3aluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OIHOIO
METaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE SKCIIEPUMEHTAIbHBIX 337a4 10 TEME
«BaxkHenme Kiacchl HEOPraHUYECKUX COEAUHEHUI.

IHepuoauuyeckuii 3axkoH u Ilepuoauyeckass cucTeMa XHMMHYECKHX
yiemeHToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHnCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

[lepBble MOMBITKK KIacCU(UKAMK XUMUYECKUX 31eMeHTOB. l[loHsiTHe O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIIbHbIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCUBI.

[Teproanueckuit 3akoH. Ileproauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
U. Menneneena. Kopotkonepruoanas u jyimHHONIEproaHast hopmsl [lepuoanyeckoit
cucrembl xumuyeckux asnemeHTtoB J[. WM. Menneneesa. Ilepuonsl u rpymibl.
PU3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepunonnueckoin cucrtemsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA IO €ro MnoJjiokeHuto B [lepunoanueckoi cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajndyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U HEPUOIAM.

3nauenue [lepuoanueckoro 3axkoHa u [leprnoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Il pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — y4y€HbIA U
IpaKJIaHHH.

Xumudeckass cBs3b. KoBajieHTHast (MOJISpHAsT W HEMOJSAPHAs) CBS3b.
DIJIEKTPOOTPULIATEILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporiecchl okucaeHust U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

W3yUeHHE OO0pa3lloB BENIECTB META/VIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
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WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
(ropeHue, peakiiu pa3ioKeHUs, COCIUHEHU).

Mescnpeomemmunie ceazu

Peanuzanus MEXNpeIMETHBIX CBsI3eM MPU W3YUYEHUM XUMHHM B 8 Kiacce
OCYILECTBJISIETCSL 4e€pe3 UCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE TOHSATHUS: Hay4YHBIN (DakT, runmoresa, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIacCupuKanus, NEePUOJAUYHOCTh, HAOIIOJEHUE,
HKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3znka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU/I, ©30TOIIBI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (U3MUYECKHE BEJIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIaHEThI, 3BE311bI, CoTHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TIOPO/IbI, TOJIE3HBIC
HCKOIaeMbI€, TOTLIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMH4YecKasi peaKkius

[Iepronnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOICTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPHUOJIOB, KAWL, KAIBIUS U UX COEAMHEHUI
B COOTBETCTBUHM C TMIOJIO)KEHUEM »JJeMeHTOB B Ilepuoauueckoil cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BelleCTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTATTMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U
BUJIa XUMHYECKOH CBSI3U.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuys XuMAYECKUX peakiuii Mo pa3TudHbIM MpU3HAKaM (IT0 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DQeKTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHe 0 TOMOTreHHBIX M TeTePOreHHBIX
peakuusax. [lonarue o karanuse. IloHsTHE O XMMHUYECKOM paBHOBECUU. DAKTOPHI,
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BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJOKEHUE XHUMUYECKOIO
paBHOBECHSL.

OKHUCITUTEIHLHO-BOCCTAHOBUTEIbHBIE  pPEaKlUM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKIIuu. CocraBnenue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUU C  HCHOJB30BAHHEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTUIECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
Kartnonsl, aHnoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMUA BUAAMU
xuMuueckoit cBsa3u. Crenenp aucconuani. CUiIbHbIC U CITa0bIe DJICKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUSI peaKIUii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 ANEKTPOIUTHIECKON TUCCOIAIUH.
KauecTBeHHbIE peakiiuu Ha MOHBI. [loHsTHE O THIpONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJENISIMUA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIIECTB — METAJJIOB W HEMETauIoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJI0puaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIUU OT
BO3JICMCTBUSI  pa3IMYHBIX  (DAaKTOPOB, HCCIEIOBAHUE  DJIEKTPONPOBOHOCTHU
PacTBOPOB BEIECTB, Mpoliecca JUCCOLUAIIMKI KUCIIOT, 1IeJI0Yel U coyiei (BO3MOKHO
UCIIOJb30BaHUE BHUACO MaTEpPHUAJIOB), MPOBEJCHUE OIbBITOB, WILIIOCTPUPYIOMINX
NpU3HAKK TPOTEKAaHWsI peakuii WOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 0Opa3oBaHHE BOJbI), OMBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIui (TOpeHue, peakiu pa3jioKeHHUS,
COCIMHEHUs), pAacHO3HABaHWE HEOPTraHUYECKUX  BEHIECTB C  MOMOIIbBIO
KAueCTBEHHBIX PEAKIUA Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJibl U MX COeIMHEHU S

OO6mas xapakTepuCTUKa TrajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue u (HU3NYeCcKue CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJJlaMH, HEMeTajlaMu, Iienodamu). XiopoBojaopon. ConsiHasg KHUCIIOTa,
XUMHYECKHE CBOWMCTBA, TIOJy4YeHHE, MpuMeHeHue. [JlelictBue xiyiopa H
XJIOPOBOJIOPO/a HA OPTaHU3M uesioBeKa. BaxkHeime XJI0puibl U UX HaX0XKJACHUE B
MIPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue n (HU3MYECKUE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
u cepbl. XumMuuyeckue cBoicTBa cepbl. CepoBOa0OpOJ, cTpoeHue, GU3NYecKue U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
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Cepnast kucnora, pu3nvIecKre 1 XuMUIEeCKHe CBOMCTBA (00IIHe KaK MPeICTaBUTEI
KJlacca KHUCJIOT M crnernuduueckue). XUMUUYECKUE peaklnu, JeKallue B OCHOBE
IMPOMBIIINIEHHOTO CIoco0a MOdy4YeHusi cepHOM Kuciaothl. [IpuMeHenue cepHo
KUCIOTHl. CONMU CEepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COeNMHEHUN B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloleld Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHUE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHS.

OOmas xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
(du3nueckre 1 XUMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
¢dusnyeckue U XMMHYECKHUE CBOMCTBA, OJyueHue U npuMeHenue. Conu aMMOHuS,
ux pu3NUecKre U XMMUYECKHe CBOWMCTBa, MpUuMeHeHre. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MojydyeHue, PU3NUeCKue U XUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KHUCIOT U cHerudUuueckue).
Hcnonbp3oBaHNE HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH CPellbl COEIMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHUE BO3/yXa, MOYBBI M BOJ0EMOB). dDocdop, amIoTpomHbIe
Moaudukauuu docdopa, Guznyeckue U xumuueckue cporicrea. Okeun gocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJyUYECHUE.
Hcnonp3oBanue ¢hochaToB B Ka4eCTBE MUHEPATBHBIX YI00PCHHUIA.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIIEHH OKUCIEHUS. Y TIEPO, alFIOTPOITHbIE MOAU(UKALINH,
pacnpocTpaHeHue B MpUpoje, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yriepona B mnpupoae. OKcuabl yriepona, UX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEMCTBHE HAa JKUBbIE OPraHU3Mbl, I[IOJIYYEHUE U
npUMEHEHUE. DKOJIOTMYECKUE MpoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (I1V),
rurnoTe3a TI00aNbHOTO MOTEIUICHHS KIuMaTa, MapHUKOBBIM 3¢ ¢dekT. YronbHas
KHCIIOTa U €€ colM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, MOJyYEHUE U
npumeHenue. KauecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEJULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO035KCTBE.

[TepBoHavabHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHas! KUCIIOTa).
[IpupoaHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTH),
NPOIYKTHI WX TmepepaboTku (OCH3MH), UX POJIb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTve 0 OMOTOTHYECKU Ba)KHBIX BEIECTBAX: KMpax, OeiKax, yriieBoJax — U X
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUM.
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KpemHuii, ero @usnueckue ¢ XHMHYECKHE CBOMCTBA, IOJIyYEHUE U
npuMmenenue. CoequHeHus KpeMHus B npupoje. O01ue npeacTaBieHus o0 OKcuie
kpemuus (IV) n kpemHueBoil kucnore. CUIMKaThl, UX UCHOJIb30BaHUE B OBITY, B
IPOMBIIIVICHHOCTH. BakHelIire cTpouTeNbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
EMEHT, OeToH, xene300eToH. I[lpobOiembl 0€30MaCHOrO  UCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIUH Ha XJIOPUJ-UOHBI U HAOIIOJCHUE NPU3HAKOB
UX TMPOTEKAHMS], OMBITHL, OTpaXKAKOIIKUE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TQJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIB30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (raJIOTeHUI0B), 03HAKOMIIEHHE C 00pa3amMu
ceppl M €€ COEeNMHEHUSMHU (BO3MOXXHO HCIIOJIb30BAHME BHUAEOMATEPUAIIOB),
Ha0JII0IeHNEe Tpoliecca 0OyIIMBaHUs caxapa MoJl JeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3yYEHHUE XUMHYECKUX CBOMCTB pa30aBiIE€HHON CEpHOM KUCIIOTHI,
IpOBEJICHHE KaUyeCTBEHHON peaklnu Ha CyJb(aT-uOH U HaOII0JeHHE IpU3HaKa e
IPOTEKaHUs, O3HAKOMJIEHUE C (PU3NYECKUMHU CBOMCTBaMH a3oTa, gocdopa U uUx
COEJIMHEHUN (BO3MOXHO MCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), 00pa3liaMu a30THBIX
U (GochopHbIX yaoOpeHul, NoJydyeHue, coOMpaHue, paclno3HaBaHUE U U3YyUYECHHE
CBOICTB aMMHMAKa, ITPOBEJCHHE KAaYECTBEHHBIX pPEAKUUMHd Ha HOH aMMOHHS U
docar-uoH M UIydyeHHWE MPU3HAKOB HX MPOTEKaHHUs, B3aUMOJCIICTBHE
KOHLIEHTPUPOBAHHON Aa30THOW KHUCJIOTBI € MEIbI0 (BO3MOYKHO HCIIOJIB30BAaHUE
BUJIEOMATEPUATIOB), HM3y4YEHHE MOJIEJe KPUCTAUNIMYECKUX PEeHIETOK aimMasa,
rpadura, (QysuiepeHa, 03HAKOMJIEHHE C MPOIECCOM aJacopOIuu pacTBOPEHHBIX
BEIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOra3a, IOJIYUYEHUE,
coOupaHue, paclo3HaBaHWE U M3yYEHUE CBOMCTB YIJIIEKUCIIOTO ra3a, IpOBEJICHHE
KaueCTBEHHbBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYEHHUE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOM MPOMBIIUICHHOCTH,
pElIeHHE 3KCIEPUMEHTAIBHBIX 3a7au Mo TeMe «BaxHelnue HeMeTalibl U HX
COEJIUHEHUSD.

MeTtanjibl U MX COeAUHEHUSA

OO01as xapakTepUCTHKAa XUMHUYECKUX 3JI€MEHTOB — METANIOB HA OCHOBAHUHU
uX TmonoxeHus B Ilepmoamdeckod cuctemMe XUMHYEeCKHX daeMeHtoB [l .
MenpeneeBa n crpoeHusi atoMoB. CTpoeHHe MeTauioB. Merayuinueckasi CBsi3b U
METaJNINYECKasl  KPUCTAUIMYECKAs]  pEIIETKA.  ODJNEKTPOXUMUYECKHM Pl
HaIpsDKeHUH MeTauioB. u3znueckne U XMMHUECKHE CBOMCTBAa MeTayioB. OO0mme
crocoObl mosydeHus: meTayyioB. [loHATHE O KOpPpPO3UMM METAIJIOB, OCHOBHBIE
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croCcOOBbI 3alTUTHI KX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUI, OpOH3a)
U UX IPUMEHEHHUE B ObITY U IPOMBIIUIEHHOCTH.

[[{enounpie MeTaIBL: MOJIOKEHHE B [lepronnueckoil cucTEME XUMUYECKUX
anemeHToB JI. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
duznyeckue U XMMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpus W Kanus. [IpumeHeHHe IIemoYHBIX METAUIOB M HX
COCIMHEHUN.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHUl M KaJbIUH: TIOJIOKEHHE B
IIepuoanueckoi cucreMe XxuMuieckux 31ueMeHToB 1. M. Menzaeneesa, cTpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckne U XUMUYECKHE CBOWCTBA MarHus 1
Kanblys. BaxxHeinme coefuHeHus KaIbIns (OKCUI, TUIAPOKCHU, COn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmroMUHUN: TIoJiokeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpoOeHUE aroma, HaxOxXJeHHE B Ipupone. Pusuyeckue U
XUMUYECKHE CBOMCTBA aTIOMUHHS. AM(POTEpPHBIE CBOMCTBA OKCUAA M THAPOKCHUIA
AIIFOMHUHUS.

Keneso: nonoxxenue B Ilepnoanueckoi cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOEHHE aToOMa, HAaXOXKJAE€HUE B npupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKkcuibl, TuaApoKcuabl U cou xenesa (1I) u xeneza
(IIT), ux coctaB, CBOMCTBA U MOJYUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o00pa3llaMu METaIOB M CIJIaBOB, HUX (UINYECKUMU
CBOICTBAMH, M3yUYE€HHUE  PpPE3YyJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCHJA
KaJlbllMg W HATpHusl C BOJOM (BO3MOYKHO MCIOJB30BAHHE BHJIEOMATEPUAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS XKeje3a B KUCIOPOIe
(BO3MOXXHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKlUii Ha MOHBI: MAarHus, KaJIbIIMs, A TIOMUHUS, ITUHKA, jxese3a (11)
u xenesa (II), menu (II), HaOmromeHWe M omMHUCaHUE MPOIECCOB OKpaIMBAHUS
IUITAMEHU HWOHAMHM HAaTpHsl, Kaldus MW KaublUusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIIEI0BaHNE aM(DOTEPHBIX CBOWCTB 'MAPOKCHIA ATFOMUHUS U
IMAPOKCUA IMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3a7ad Mo teme «BaxHelmue
METAJIJIbl U KX COCUHECHHUS.

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.
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XUMHUYECKOE 3arps3HEHHUE OKpYKarouled cpeabl (MpeaenbHas 0MyCTUMAast
KOHIIEHTpalus BeulecTs, nainee — [1/IK). Poiap Xxumun B pelmieHnu 3KOJIOTMYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

U3yueHHe OOpasIloB MaTepuUalioB (CTEKJIO, CIUIABHI METAJJIOB, MOJMMEPHBIC
MaTepHaIbl).

Mexcnpeomemmunie ceasu

Peanu3anus MeXNpeIMETHBIX CBSI3€M MpU M3YYEHHM XUMHHM B 9 Kiacce
OCYILECTBJISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJIsI OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKalUs, TMEePUOJAUYHOCTh, HaOI0ICHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJIeb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPUAIIBI.

®du3znka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIIBI,
PaauOaKTUBHOCTb, MOJIEKYJIA, ANEKTPUYECKUI 3apsm, IPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJO, O0BEM,
arperaTHoOe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAS
pemérka, CIjiaBbl, (PU3NYECKUE BEIUYUHBI, CAMHUIIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/bL, COJIHIIE.

buonorusi: dotocunres, npixanue, Omocdepa, d3KOCHUCTEMA, MHUHEPATIHHBIC
ya00peHusi, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIE BEIICCTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAJIbl, TOPHBIE MIOPO/IbI, TOJE3HbIE
HCKOIMaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS IMPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHMS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTHIMU B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH T[OBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIMAIIM3AIIHN 00yJarOIIHXCA.

JIndHOCTHBIE  pe3yJIbTaThl ~ OTPaXalOT  TOTOBHOCTh  OOYYalOLIUXCS
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUHd U
pacIIUpEeHUE OIbITa IESITEILHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) maTpMoTMYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJEIUI0, MOHMMAHUS 3HAYEHHS XUMHUUYECKONM HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEPHOW MHGpOpMAaLME o
MEPEJOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOpPMax M MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOU, Y4EOHOUCCIEA0BATENbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JAESTEIbHOCTH MPHU BHIIIOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 3aJ1a4, BBIOJHEHHUH XWMHUYECKHX JSKCIIEPUMEHTOB,
CO3/IaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO ¥ B3aUMOIIOMOII!
B MPOILIECCE ATON yUeOHOM AeATEILHOCTH, TOTOBHOCTU OIICHUBATH CBOE MOBECHUE
U TMOCTYIKH CBOMX TOBApPUINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEICTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIvu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH WU COCTABISIONIUE
OCHOBY Il TOHUMAHUS CYIIHOCTH HAYYHOM KapTHUHBI MHUpA, NMPEACTaBICHUSA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
IIPUPOJHOM CPEZIO, O POJIM XMMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABAaTEIbHBICE MOTUBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWM IO
XUMUH, HEOOXOJMMBIE i1 OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YHUTATENbCKON KYJbTYpPhl, B TOM 4YHCIIE
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HABBIKOB CaMOCTOSITEIbHOM paboThl C YYCOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPaTypor, JOCTYIIHBIMH TEXHUYECKMMH CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIIEIOBATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH W YPOBHS OOyYEHHS B
JTaJIbHCUIIIEM;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KHU3HU, OCO3HAHHE TOCJIEIACTBUU U
HETIPUATHE BPEIHBIX IMPUBBIYEK (YIIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COONIOJICHUs] TpaBuid 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U peaibHOM KU3HH;

S) Tpy10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY H3YUYEHUIO ITpodeccuil U Tpyaa pa3auyHOro poja,
YBa)XEHHUE K TPYy U pe3yJibTaTaM TPYI0BOM JAESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TPEAMETHBIX 3HAHMM 1O  XWMHH, OCO3HAHHBIM  BBIOOD
WHJVBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCcrenHon npodeccnoHanbHON NEeITSIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalTHPOBATHCS B PO eCCHOHATBLHOM Cpe/Ie;

6) ’K0JIOrHYeCKOro BOCIMTAHMS:

HKOJIOTUUECKH 11€JIeCO00Pa3HOE OTHOMICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIICCTBOBAHMS, IMOHHMMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYIECKOMY M TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHUE IICHHOCTH COOJIIOJICHHS
npaBuUJI 0E30MMaCHOTO OBEJICHUS MPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyaIlUsX,
YTIPOXKAIOIIKNX 3I0POBbIO U )KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble TPU U3YYEHUU XUMHH, JJIs
PELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHOU CPENOH, ISl MOBBIIICHUS
YPOBHSI  DKOJIOTHYECKOW  KYJIBTYphI, OCO3HAaHHS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M IMyTEeH WX PEIICHUs] MOCPECTBOM METOJIOB XUMUU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHUKAaTUBHOM U COLUAJIBHON MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pe3yJbTATOB BBIJICIAAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUSI OOIIEHAYYHBIC TOHATHS (3aKOH, TEOPUS, IPUHITHIIL,
runoTe3a, (Qakr, CUCTeMa, MPOIECC, OHKCHEPUMEHT U JIpyroe.), KOTOpbIe
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UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O IIEIIOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIE IEUCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpblE 0OECIeurnBalOT (QOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO M OCYILIECTBIEHUIO YYEOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YYeOHbIE 1eHCTBUS

ba3oBble jornueckue AecTBUA:

YMEHUSI UCIOJb30BATh MNPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepHbIE
MpPU3HAKH, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUAMH), WCIOJIb30BaTh
MOHATHUS 111 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Yy4YeHUS,
CTPOUTH JIOTUYECKHUE PACCyX ACHUS (MHAYKTUBHbBIC, N€IYKTUBHbIC, 10 aHAJIIOTUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOYEHUS;

yMEHUE TMPUMEHSTh B TIpollecC€ TO3HAHUA TOHATUS (NPEAMETHBIE U
MeTaInpeIMETHBIC), CUMBOJINYECKHE (3HAKOBBIE) MO/, UCTIOIb3yEeMbIC B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI D3JEMEHTAa), XUMHUYecKass QopMyna WU ypaBHEHUE
XUMHUUYECKON peakli — NpHU PElICHUH Y4eOHO-TIO3HABATEIbHBIX 3a]1a4, C YYETOM
OTUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUN,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B H3yYAEMbIX MPOLIECCAX U SABJICHUSIX.

Bba3oBble ncciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAYECTBE OCHOBBI /IS ()OPMUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJICHUU;

NpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AlMU U MPOBEIACHUIO
YUYEHMUECKHX JKCIIEPUMEHTOB, YyMEHHWE HaOmoIaTh 3a XOJOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €ro pe3yJbTar, PopMyIUpOBaThH 00OOLIEHUS U
BBIBOJIBI 10 PE3yJIbTAaTaM MPOBEIEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpojieIaHHOM pabdoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3JIMUHBIX BUJIOB U (POPM MPEACTABICHUS, NMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPABOYHbIC
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nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh NPOTHBOPEUYUBYIO U
HEJI0CTOBEPHYIO HH(MOPMAIIHIO;

yMEHUE TPUMEHATh Pa3judyHble METOJAbl W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIIMM U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAUMBIX JJIsi BBINOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JacCT  MCHOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIBb30BAHUS PA3IIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] HHPOpMaUU U
WUIIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Opyrumu popmamu rpaduku 1 UX KOMOMHAIUSAMU;

YMEHHE HCIOJb30BaTh M AaHAJIU3UPOBAaTh B IMpolecce Yy4yeOHOHl u
HCCJIeIOBATENLCKON JEATENHbHOCTH MH(OPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTa HA COCTOSHHE OKPYXKAIOIIEH MPUPOIHOM
Cpellbl.

KoMmyHHMKaTHBHBIE YHHBepCcaJibHbIe YueOHbIe 1eliCTBUSA:

YMEHHSI 33]]aBaTh BOMPOCHI (B X0/1€ JUAJIOTa U (WJIH) JUCKYCCUH) 110 CYIIECTBY
oOcyxnaemMoi TeMbl, (OpMYyIHUpPOBaTH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSl  NPEJCTaBIATh  IOJYYEHHbIE  pe3yJbTaThl  MO3HABATEIbHON
NEeSTeIbHOCTY B YCTHBIX UM MUCBMEHHBIX TEKCTax; JellaTh IPE3eHTAIUI0
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEepHUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO HCCIEOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTpyAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM M MCCIIEOBATEIbCKOM  JAESATENIbBHOCTH  IPU  pEUICHUU
BO3HMKAIOIIMX NPOOJIEM Ha OCHOBE Y4yéTa OOLIMX MHTEPECOB M COIJIACOBAHUS
no3unuil (00cyxaeHuss, OOMeH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALINSA
COBMECTHBIX JCHCTBUHM, OIpEACICHHNEe KpUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eliCTBHUA:

YMEHHUE CaMOCTOATENBHO ONPEENATh LENH JEATEIbHOCTH, [UIaHWPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTh, BBIOUPATh Hanbosiee d3(pPpekTuBHBIE CIIOCOOBI peleHusl YUeOHbIX U
MO3HABATENBHBIX 3a/Ja4, CaMOCTOSTEIbHO COCTABJSTh WJIH KOPPEKTUPOBATh
MPEIJIOKEHHBIM aITOPUTM  JEHUCTBUUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHUS! HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHUBAaTh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHOM LENIH, YMEHHE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMbl€ B YCJIOBUU 3aJaHUM.
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HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yJIbTAaTOB [0 OCBOCHHIO 0053aTEIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHOM pabodeil mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHBbIE 3HAHUS, YMEHUS U CIOCOOBI
neucTBul, cnenuduUueckue i OpeAMETHOM obnactu  «XUMHS», BUJbI
NEATENbHOCTH MO  IOJYYEHUIO HOBOTO  3HAaHUA, €ro HWHTEpHpPETalHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAITUAX.

K xoniy oOydenus B 8 kj1acce npeMeTHbBIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOHAS
¥ HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCHUTEIIbHASI aTOMHAs M MOJIEKYJIsIpHAsl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas AO0JI XUMHUYECKOTO
AJIIEMEHTAa B COEJMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KHUCIOTAa, OCHOBAaHUE, COJIb,
AIEKTPOOTPULIATEILHOCTb,  CTENEHb  OKUCIEHUS, XUMHUYECKas  peakius,
KJaccu(uKaIus peakiiii: peakiiui COCAUHEHUS, PEeaKIMN Pa3I0KEeHUS, PEeaKIuu
3aMeIIeHMs], Peaklud OOMEHa, 9K30- U JHAOTEPMHUYECKUE PEaKIMH, TEIUIOBOU
3h(deKT peakiuu, SAPO aroMa, JIEKTPOHHBIM Cloil aroma, aTOMHas OpOUTalb,
paanyc aToMa, XUMHYECKasi CBSI3b, NOJIAPHAs M HEMOJSPHAsl KOBAJECHTHAs CBS3b,
VOHHasi CBS3b, WOH, KAaTHUOH, AHWOH, pacTBOpP, MaccoBas JOJs BELIECTBA
(mpolLeHTHAs! KOHLIEHTPAIMs) B PACTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TIOHITHUH U
MPUMEHSITh 3TH TIOHSATHUS MPU OMUCAHUH BEIIECTB U UX MMPEBPAIICHUI;

* UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY 7151 COCTaBICHUS POPMYII BELIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKIINN;

e OIIPENICTISATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIUHEHUSIX,
CTeNeHb OKHUCJEHUS DSJEMEHTOB B OMHAPHBIX COEIUWHEHUSX, MPUHAIEHKHOCTD
BEIIECTB K OMpEAeIEHHOMY KJaccy COeAMHEHHUH no GopmyiiaM, BUJ XUMUYECKOM
CBsI3M (KOBAJICHTHASI © MIOHHASI) B HEOPTaHUYECKUX COCIMHEHHUSX;

e packpbiBaTh cMbici [lepuoamueckoro 3akona JI. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIIEMEHTOB OT MX ToyiokeHus: B Ilepuoanyeckoit cucteme, 3aKOHOB COXpaHEHUS
MaccChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHs], 3aKOHA
ABoranapo;

e ONMUCHIBATh W XapakTepu3oBaTh TabmuuHyro (opmy I[lepuonnueckoit
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: pa3jauyaTh MOHATHUS «rjaBHas moAarpynma (A-
rpynna)» u «mnobounas noxarpymnmna (b-rpymnma)», Manabie U OOJbIIME MEPUOJBI,
COOTHOCHUTH 0003HauY€HHUsI, KOTOpbIE UMEIOTCs B Tabiuue «llepuoanueckas cucrema
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xuMudeckux 3meMeHToB [[. 1. MenaeneeBa» C 4YHCIOBBIMU XApAKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sijapa, oOIIee YHcIio
AJIEKTPOHOB U PACTIPEIEICHUE UX MO DJIEKTPOHHBIM CIIOSIM);

e KJTaCCU(UIIMPOBATh XUMHUYECKUE JJIEMEHThI, HEOPraHWYECKHE BEIIECTBa,
XUMHUUYECKHE peakiuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIMK BEIIECTB, MO
Ter10BoMY 3P (DEKTy);

 XapaKTEPHU30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKJAasl OMNUCAHUE TPUMEPAMU MOJEKYISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINAM;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUNA B Pa3TUYHBIX
YCIOBUSIX;

e BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MacCOBYIO JIOJIO XHMHUYECKOTO 3JIEMEHTa Mo (opmysie COSAUHEHHUS, MaCCOBYIO
JIOJIF0 BEIECTBAa B PACTBOPE, MPOBOAUTH PACUEThl MO YPaBHEHUIO XUMHUYECKOU
peaKkIuu;

e IPUMEHATHh OCHOBHBIE OIEPALINK MBICIUTENBHON AESITEIbHOCTH — aHAIIN3 U
CUHTE3, CpPaBHEHHE, 0000IICHNE, CUCTEeMAaTU3AIUI0, KJIACCU(PUKAIUIO, BHISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJIsl U3YUEHUS CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiuii, eCTECTBEHHO-HayYHbIE METOJbl MO3HAHUSI — HAOJIOJEHUE, U3MEpPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBI U MBICIICHHBIN );

e CTICZIOBATH MTPABUJIAM MOJIH30BAHMS XUMUYECKOH MOCYA0N U TAOOPATOPHBIM
o0opyI0BaHUEM, a TAaKXKe MpaBuiIaM OOpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBIIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB IO
MOJIYYCHUIO W COOMpAHUIO Ta3000pa3HBIX BEMICCTB (BOIOPOJA M KHCJIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHOM MacCOBOM J0JE€H PacTBOPEHHOTO
BCILIECTBA, IUTAHUPOBaTh W TMPOBOAUTH XUMHUYECKHE JKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JaKMYC,
dbeHondTaners, METWIOPAHXK U APyrue).

K xonIy o0ydenus B 9 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITUXCSI YMEHUIA:

® DacCKpbIBaTh CMBIC] OCHOBHBIX XHWMHYECKHUX MOHATHI: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIGHTHOCTb, AJICKTPOOTPHUIIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKas PEeakiusi, XUMUYECKas CBSI3b, TEIJIOBOW A(DQEeKT peakiuu, MOJib,
MOJISIPHBIN 00BEM, pacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUYECKAS
JTUCCOIIMAIINS, PEAKIIMH HOHHOTO OOMEHa, KaTalu3aTop, XMMHUIECKOE PaBHOBECHE,
oOpatuMble U HEOOpaTUMbIC PpPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIC
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peaKiluu, OKHCIHUTENIb, BOCCTAHOBUTEIb, OKHCJICHHUE U BOCCTAHOBIICHHUE,
aloTponusi, amM@OTEPHOCTb, XUMHUYECKas CBsI3b (KOBaJieHTHAas, HWOHHAs,
METa/NInYecKas), KpPUCTA/IMYECKasi pemeéTka, KOppO3usi METAUIOB, CIUIABHI,
CKOPOCTb XMMHMYECKOM pEaKLWH, TPEeAesbHO aomyctumas KoHueHtpauus [IJIK
BEIIIECTBA;

® WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATUUA U
MPUMEHSITh 3TH NOHATHUSA MPU OMKUCAHUY BEIECTB U UX MPEBPAILICHUII;

® [CIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMUKY JUJIS COCTaBlieHHs (popmyn
BEILIECTB U YPAaBHEHU XUMHUUYECKUX PEAKIINIA;

® ONpEACISITh BAICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUUECKUX 3JIEMEHTOB B
COCIUHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIacCy COeAMHEHUM 1o opMyiaMm, BU XUMUYECKON CBSI3U (KOBAJICHTHAs, MOHHAS,
METAJTMYECKasi) B HEOPTraHMYECKUX COCAMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU
dbopmyIie, xapaKkTep cpe/bl B BOJHBIX pACTBOpPaX HEOPTaHUIECKUX COCTMHEHUH, THUTT
KPUCTAJJINYECKON PEIIETKU KOHKPETHOTO BEILECTBA;

e packpbiBath cMmbica llepuonumueckoro 3akona J[. WM. Mennaeneesa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATh M XapaKTepHU30BaTh TAOIUYHYIO
dbopmy Ilepuoauyueckoil CUCTEMbl XMMHUUYECKUX SJIEMEHTOB: pa3ivvaTh MOHSTHUS
«rnaBHas noArpymma (A-rpyrmna)» u «mobouynas noarpymnmna (b-rpymma)y», maneie u
OoJbIIME  TEPHOJbI, COOTHOCUTh OO0O3HAYEeHHS, KOTOpbIE HMEIOTCS B
NEPUOUYECKON TaOIMUIe, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sapa, oOIee YUCIO DJECKTPOHOB U
pacrpezielieHue UX Mo JIEKTPOHHBIM CIIOSIM ), 00BSICHSATH 00IIIME 3aKOHOMEPHOCTHU B
M3MEHEHUH CBOWCTB 3JIEMEHTOB U MX COCIMHEHUN B MpeJenax MaJlbIX EPUOJO0B U
IJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

e Kaccu(UIMpPOBaTh XUMHYECKUE AJIEMEHTHI, HEOPTAHMYECKHE BEIECTBA,
XUMUYECKHUE peakiuu (10 YMCIIY U COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, 10
TEeIIOBOMY 3(QekTy, Mo U3MEHEHUI0 CTENEHEeW OKHUCICHUS XUMUYECKHUX
AJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIHME M CHEUUPUYECKUE XUMUYECKHUE
CBOMCTBa MPOCTBHIX U CIOXKHBIX BEUIECTB, MOJTBEPKJas OIMHCAaHUE MPUMEPAMU
MOJIEKYJISIPHBIX U HIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

® COCTaBIIAITh YPABHEHHUS DIJIEKTPOJUTHUUECKON JUCCOLUMALMM  KHUCIIOT,
iesioued U cojieH, OJIHBIC U COKPAIIEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO 0OMEHa,
ypaBHEHHS PEaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEXKy BEUIECTBAMU Pa3IMYHBIX KIACCOB;
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® PACKpbhIBaTh CYIIHOCTh OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIH
MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO OanaHca STUX PEeaKIuii;

® IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHUX IIPEBPAIICHUN B Pa3IMUHBIX YCIOBUIX;

® BHIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JOJI0 XUMHUYECKOrO 3JIEMEHTa 0 (popMyse COEeIMHEHUS, MaCCOBYIO
JIOJII0 BELIEeCTBA B PacTBOPE, IMPOBOAUTH PACUEThl [0 YPABHEHUIO XUMHYECKOU
peaKxIumy;

e COOIOIATh MpaBHIIa OJIB30BAHUS XUMUYECKOM MOCY 101 1 1a00paTOPHBIM
0o0OpyIOBaHUEM, a TaKXke MpaBuiia 0OpallleHUsl C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKUUSAMU 10 BBINOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB I10
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTo Ta3a);

® TIPOBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3InIHbBIX
BEIIECTB: Paclo3HaBaTh OMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOAUA-, KapOOHAT-,
dochar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KaTHOHBI aMMOHHUS U HWOHBI
U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOpPAX HEOPraHMUYECKHX
BEIIECTB;

® IPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIbHON ACSITEIbHOCTU — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIeHNe, CHCTEMATHU3allMI0, BBISBICHUE MPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — /ISl U3YUYEHHs CBOMCTB BEUIECTB M XUMUYECKHUX PEaKIUH,
€CTECTBEHHO-HAYYHbIE  METOJAbl IO3HAHUS — HAONIOACHHME, W3MEpPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM M MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne
HanmeHoBaHue pa3/ie/ioB H TeM NPOrpaMMBbl
n/n Bcero

Pa3nea 1. IlepponavyanbHbie Xumudeckue nousitusi. Crpoenne aroma.

[Ipeamer xumun. Texnuka O6e30macHOCTH. ATOMHO-

1.1 2
MOJIEKYJISIPHOE YUEHHE
12 Xumuueckue 31eMeHTsl. [leproauueckas Tabnuna. 6
' Ctpoenwue aroma
1.3 Mertainnsl u HemeTauibl. 3akoHoMepHOcTH B [ICX0O 2
Uroro no pazaeny 10

Pa3gen 2. XumMnueckas cBsa3b. BajentHocrs. CTeneHb OKHCJICHUSA

BanenTHOCTB. DJIEKTPOOTPULIATEBHOCTD. THITBI

2.1 N 4
XUMHYECKOU CBI3U
2.2 CreneHb OKUCIICHU 5
2.3 OCHOBHBIE KJIACCHI BEIECTB. 1
Hroro no pazneny 10

Pa3nes 3. OcHOBHBIE KJIACCHI HEOPTAHMYECKHMX COeJUHEeHHIT

KonTtpoJbHsbie
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [{OK
https://m.edsoo.ru/7f41837¢c

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




JlenapramenT o6pa3zoBanus AaMUHUCTpaLuu I. ExkarepunOypra

MyHHuLHMIAIEHOE aBTOHOMHOE 00111e00pa30BaTesIbHOE YUpekIeHUue cpeiHsst 001eodpazoBarenbHas mkosua Ne 36 um. M.I1. OpuHuosa

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

3.2

3.5

3.1 Oxkcuapl. Hazpanus. Knaccudukanus 3 -
I'uppokcunel. OcHoBanus. Ha3Banus. 3
Knaccudukanus

33 Kucnotel. Ha3Banus. Knaccuduxanus 2 -

34 Comu. Hazsanms. Knaccudukarnus 2 -
VYpaBHEHMI XUMHUYECKUX peakuii. THIIbI ) |
XUMHYECKUX PEAKIUM.

Hroro no pazneny 12

Pa3gen 4. XuMunueckue cBOiCcTBA KJaaccoB BellecTB. ' eHeTHUecKas1 CBA3L

4.1 XUMHYecKrne CBOMCTBA OKCHIOB M OCHOBAaHHUH. 5 B

4.2 XUMHYECKHE CBOMCTBA KHUCIOT U COJIEH. 4 K

4.3 I'eneTnueckas CBsA3b MEXKy KJIacCaMU COCTUHEHUHN 3 1
Uroro no pazaeny 12

Paznen 5. DaekTponuruyeckas auccounanus. Peakuum nuonHoro oomena. Pacuérnnlie 3agauun

51 SHCKTpOHI/ITI/I‘IeCKaﬂ Jucconuanus. Peakiiuyu MOHHOTO

53

oOMeHa. 6
KomnuectBo BemectBa. Monb. MossipHast Macca. 4 -
Momsipablii 00bEM Ta30B

Hroro no paszneny 10

Paznen 6. Pacuérpl mo ypaBHeHusiM. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuM

Bbu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

Bbub6moreka [JOK
https://m.edsoo.ru/7f41837¢c

Bbu6morexa [JOK
https://m.edsoo.ru/7f41837¢

Bbu6moreka [JOK
https://m.edsoo.ru/7f41837¢

Bbub6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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6.1 Pacu€Thl Mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA 6 ) ) bubmorexa OK
) P peard https://m.edsoo.ru/7f41837¢
OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakinu. Metox - - bubnuorexa [JOK
6.2 6
3JICKTPOHHOTO OajaHca https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 12
bu6 e OK
PesepBHOE Bpems 2 nosmotera I

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5
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9 KUIIACC

HaumeHoBaHMe pa3/ieioB U TeM
NMPorpamMmbl

Ne i/

Pa3znea 1. BemecTBO 1 XUMHYECKHE PeaKIul

[ToBTOpeHnue u yrirybiaeHne 3HaHuii Kypca 8
1.1 KJ1acca (CTpoeHue aToma, KiacCupuKaIus
BELIECTB, PEaKIUU, CKOPOCTH)

12 DIIEKTPOIUTHYECKAs JUCCOLIHALIHS.
' XUMHUYECKUE PEaKIIUU B pacTBOpax

Htoro no pazneny

Pa3gen 2. HeMeTaJIbI M X COCAUHEHUS

O6H_[8.5I XapaKTCPHUCTHUKA XUMHUUYCCKUX

2.1
sneMeHTOB VIIA-rpynmsl. ["anorenst

OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€
COCITMHEHUS

OO01m1ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop U ux
COCITMHEHUS

OO01m1ast XapaKTepUCTHKA XUMHUYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u
KPEMHUI U UX COCTUHECHUS

Bcero

KoaunuecTBo yacoB

padoThI

10 1

10

20

KonTpoibHbIe

IIpakTHYecKue
padoThI

DJIEeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bub6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3gen 3. MeTa/sIBI M UX COeTUHEHU S

3.1 OO01e CBOMCTBA METAILIOB

3.2 Baxxueiiniie MeTayisl 1 UX COETUHEHUSA

Hroro no pazneny

Pa3nes 4. Xumus u oKkpysKapomas cpena

4.1 BemecTBa 1 Matepualibl B )KU3HU 4EJIOBEKA
Htoro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

24

12

16

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIJIAHUPOBAHHUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmer xumuu. Pone xumun B
JKH3HH 4eaoBeka. Tena u
BEIECTBA. 3HAKOMCTBO C TEXHUKOH
0€30IMacHOCTH B KAOMHETE XMUMHH.

ATOMHO-MOJIEKYJISIPHOE YUCHHUE.
Atomsl 1 MoseKybl. [IpocTeie n
CJIOXHBIE BEIIECTBA

XUMHAYECKHUE DIIEMEHTHI. 3HAKHU
(CUMBOJIBI) XHMHUYECKUX
3JIEMEHTOB

[Tepunonnueckuii cucrema
XUMHYECKHX 3y1eMeHToB []. 1.
Meunpeneena

Crtpoenue atomoB. CocrtaB
aTOMHBIX s1ep. M30Tomnbl

CtpoeHue 31eKTPOHHBIX 000JI0YEeK
aTOMOB 3JIEMEHTOB
ITepunonnueckoii cucremst . 1.
Menneneesa

JlenapramenT o6pa3zoBanus AaMUHUCTpaLuu I. ExkarepunOypra
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Koan4gecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JlaTa
U3YYCeHUS

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypcebl

https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/ab2a57cb

https://m.edsoo.ru/434a3592
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747

https://m.edsoo.ru/3a97f7e6

https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fb1

https://m.edsoo.ru/fb64d6ef
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Crpoenue atoma. CocTaBieHue
CXEM CTPOCHMUS IJICKTPOHHBIX
00osiouek aToMoB (31eMeHThI Ne 1—
20)

CocraBieHHE CXEM CTPOEHUS
aToOMOB 110 nosiokenuto B [ICXD

Mertasiel 1 HEeMETaLIbI.
OCOOEHHOCTH CTPOEHUS aTOMOB
METAJUIOB 1 HEMETAILIOB

3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHUYECKHX DJIEMECHTOB B
nepruoaax " riiaBHbIX NOATPYIIIax

XapakTepucTuka XMMHIECKOTO
9JIEMEHTA MO €T0 MOJIOKEHUIO B
[Tepuonuueckoit cucreme /1. U.
Meunpgeneena

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas (hopmyJa.
BajeHTHOCTE aTOMOB XUMHYECKUX
DIIEMEHTOB

CocraBneHne XUMUYECKHX (POPMYIT
OMHApPHBIX COCTMHECHUM 10
BaJICHTHOCTH

DNIEKTPOOTPULIATENBHOCTb.
KoBasieHTHas nomnspHas u
HENoJIsIpHasi XUMUYECKasi CBSI3b

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

https://m.edsoo.ru/b34e5{b1

https://m.edsoo.ru/fb64d6ef

https://m.edsoo.ru/45cb955f

https://m.edsoo.ru/45cb955f

https://m.edsoo.ru/3627atb4

https://m.edsoo.ru/3adc28cl

https://m.edsoo.ru/3adc28cl

https://m.edsoo.ru/2667a766
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
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HMNonunag n metauinyueckas
XUMHUYECKAs CBA3b

Crenensb okucnenus. [Ipasuna
OIpE/EIICHUS CTENIEHU OKUCIIEHUS
JJIEMEHTOB

PaccTaHoBka cTenieHH OKUCIICHHS B

dbopMyiax pa3TUYHBIX BEUIECTB

O0600611IeHNE U CUCTEMATHU3ALUS

3HaHUi 1o TeMe «CTpoeHue aToma.

Banentnocths. CTeneHb
OKHUCJICHUS

Konrpomnsnas padora Ne 1 mo Teme

«BaneatHocts. CTENEHB
OKUCJICHUA. XI/IMI/I‘—IGCKaSI CBiA3b»

[TpaxTrueckast padorta Ne 1
«3HaKOMCTBO ¢ 00pa3amMu
BEIIECTB PA3TUIHBIX KIIACCOBY
OKcupl: cOCTaB, HOMEHKIATYpa
Oxkcuapl. Knaccudukanus
(OCHOBHBIE, KUCTIOTHBIC,
amM(poTepHBIC)

IMuppoxcunel. CoctaB u
HOMCHKJIATypa

OKcUJIBI ¥ COOTBETCTBYIOIINE UM
TUAPOKCUIBI

Ocuosanus. Hazsanus

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2628cf49

https://m.edsoo.ru/fe73b9dc

https://m.edsoo.ru/fe73b9dc

https://m.edsoo.ru/00adb486

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/c321335c

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/cad9bc8a
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OcnoBanus. Knaccudukanus
(pacTBOpHMBIEC U HEPACTBOPUMBIE).
V3MeHeHne OKpacKu HHIUKATOPOB
Kucnorel. Hazpanus

Kucnotel. Kmaccudukanms
(xucnopozacoaepKamue u
OECKHUCIOPOIHBIC)

Conu. Hazpanus

Comu. Knaccudukanus (cpeanue,
KHCJIbIE, OCHOBHEIC)

OCHOBHBIE TPU3HAKH KJIACCOB
HEOPraHWYECKUX COCIMHEHUN
Krnaccudukaius XuMHIeCKUX
peaknuii (CoeuHEHN,
pasoKeHUs, 3aMeIeHUs, 0OMEeHa)
MeTamisl 1 HEMETAJIIBL.
XHUMHYECKHE CBOMCTBA OKCHJIOB
XHUMHUYECKHe CBOMCTBA OCHOBHBIX
W KMCJIOTHBIX OKCHJIOB

Hanucanue ypaBHeHui
XMMHYECKHX PEAKIUi OKCUIO0B
XHUMHYECKHE CBOMCTBA OCHOBaHUI
[TpakTrueckas padota No 2

«XMMHUYECKHE CBOUCTBA
OCHOBaHUI»

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/aalc152d

https://m.edsoo.ru/aalc152d

https://m.edsoo.ru/aalc152d

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/eb3b238b
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38

39

40

41

42

43

44

45

46

47

48

XUMHUYECKHE CBOUCTBA KUCIOT

[TpakTuueckas padora Ne 3
«XUMUYECKHE CBOWCTBA KUCIIOT»

XUMHUYECKHUE CBOMCTBA COJIEN
Hanncanue ypaBHeHH
XUMHUUYECKUX PEAKIUI

Kontponbhas padota Ne 2 o teme
«XHMMHUYECKHUE CBOMCTBA KJIACCOB
BEILIECTBY

[TpakTrueckas padota Ne 4

«XUMHUYECKHE CBOMCTBA KHCIIOT)

I'enernueckas cBsI3b MEKIY
KJIaCCaMH HEOPTraHUYECKUX
COeIUHEHUN

HoHEl. 3J'ICKTpOJ'II/ITI/I‘{eCKa$I
JUCConHranusa

:‘)J'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanus.

:‘)J'ICKTp OJIMTBI 1 HEQJICKTPOJIUTBI

Peaxiun nonHoro oomena (PUO).

YcnoBust HeoOpaTUMOCTH (0CAIOK,
ra3, BOja)

[TostHBIC ¥ COKpAMEHHBIC HOHHBIE

YPaBHCHHUS

https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/3eatb436
https://m.edsoo.ru/66bad57a

https://m.edsoo0.ru/2325645f

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/2325645f

https://m.edsoo.ru/714a252d

https://m.edsoo.ru/3eafb436
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ITosiHBIE U COKpALLIEHHBIE HOHHBIE
ypaBHeHus. [IpoBepounas
camocTosTelbHas padoTa

Jlaboparopnas pabota Ne 5
«Peakium nOHHOTO OOMEHa —
Ka4eCTBEHHBIC PEAKITUI»

KonuuecTBo BemecTBa. Moib.
Yucno ABoraznpo. MonsipHas
Macca.

Momnsipnas macca.

MounspHblii 00BEM Ta30B. 3aKOH
ABoraapo

MaccoBas 101151 1 00beMHas JOIH
Pacuérel no ypaBHEHUsIM
XUMHYECKHX PEaKIni
(HaxoX/IeHHe MacChl M KOJIMYECTBA
BEIIECTBA)

Pacuérsl o ypaBHeHUsAM
XUMHYECKHUX PeaKkun
(HaxoxaeHue 00bEMA Ta30B)
IToBTOpEHME: CTpOEHUE aTOMa,
BaJICHTHOCTb, CTEIIEHb OKHCIICHUS
IToBTOpEHME: reHETYECKAs CBA3b
MEX]ly KJIacCaMH BELIECTB

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTHU3aIysa 3SHaHUH /

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/714a252d

https://m.edsoo.ru/668edb4a

https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

https://m.edsoo.ru/95bcb8f5

https://m.edsoo.ru/b1656492

https://m.edsoo.ru/b1656492

https://m.edsoo.ru/714a252d

https://m.edsoo.ru/fe73b9dc

https://m.edsoo.ru/665e2d2d
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Bcepocculickas npoBepodHas
pabora

HOBTOp CHHUC. TCHCTUYCCKAs CBA3b

IloBTOpEHME: peaKy HOHHOTO
oOMeHa

Konrponsnas padora Ne3
«XHUMHUYECKHUE PEAKIITNY

[ToBTOpEHME CTETICHN OKUCIICHHS.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUU

OKuCINTENH U BOCCTAHOBUTED.
CocraBnenne OBP meTonom
AIIEKTPOHHOTO OanaHca

Pemenne TpeHUPOBOYHBIX
ynpaxkHenui no reme OBP
METOJIOM 3JIEKTPOHHOT0 OanaHca
O060011IeHre IO TEME COCTaBJICHUE
OBP MeT010M 371€KTPOHHOTO
OanmaHca

PesepBHbIii ypok. O600IIeHNHE 1
CHUCTeMaTH3als 3HaHUI
PezepaHblil ypok. O0001eHue u
CUCTeMaTH3aIHsI 3HAaHHUHA

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru
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https://m.edsoo.ru/665e2d2d

https://m.edsoo.ru/665e2d2d

https://m.edsoo.ru/714a252d

https://m.edsoo.ru/fe73b9dc

https://m.edsoo.ru/665e2d2d

https://m.edsoo.ru/665e2d2d

https://m.edsoo.ru/665e2d2d

https://m.edsoo0.ru/c8769b1b

https://m.edsoo.ru/c8769b1b




JlenapramenT o6pa3zoBanus AaMUHUCTpaLuu I. ExkarepunOypra
MyHHuLHMIAIEHOE aBTOHOMHOE 00111e00pa30BaTesIbHOE YUpekIeHUue cpeiHsst 001eodpazoBarenbHas mkosua Ne 36 um. M.I1. OpuHuosa
620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka Konrpouabnsie IlpakTuyeckune
n/n Bcero u3yyeHusi oOpaszoBaTesbHbIE
padoThI padoThI
pecypchbl
Ctpoenne atoma. CocTaB aTOMHBIX
P 1 https://m.edsoo.ru/ac197bf5
siaep. M3oTomnsl
CrpoeHue 3IeKTPOHHBIX 000JI0UEK
P P . 1 https://m.edsoo.ru/44bdf4b2
ATOMOB TEPBBIX TPEX TIEPHOIOB
CocraBneHue 3MeKTPOHHBIX
3 KOH(UTypaIriii XHMUYECKIX 1 https://m.edsoo.ru/d96e16b9
JJIEMEHTOB
DNeKTpOHHO-TPadUIECKUE CXEMBI
1 https://m.edsoo.ru/e39821fc
aTOMOB MaJIbIX IIEPUO/IOB
Kimaccudukamms n HoMeHKIaTypa
¢ . yp 1 https://m.edsoo.ru/2a531ece
HEOPTraHUYECKHUX BEIIECTB
Omnpenenenue IPUHAIIEKHOCTH
pext pHaz 1 https://m.eds00.ru/61f97329
BEIIECTB K KJaccam 1o Gpopmyiam
Knaccudukanus XuMHIECKUX
f,b 1 1 https://m.edsoo.ru/e73c3ef4
peaKkiuii o pa3IuYHbIM MpU3HAKAM
CocraBieHue ypaBHEHUN
8 XUMHUYECKUX PEAKIUH. 1 https://m.edsoo.ru/afbc35b2

OnpeneneHI/Ie TUIIA pEaKIun
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CKOpOCTh XMMUYECKUX PEAKITUH.
@akTOpHI, BIUAIOIINE HA CKOPOCTh
peakuuu

[TpoBepounas paboTa 1o Teme
«Kmaccudukarnms BemecTs u
XUMHYECKHUX PEAKIUI»

DIEKTPOIUTHI U HEAJIEKTPOIUTHL.
MexaHu3M 3JIEKTPOJIUTUUECKOU
JUCCOIHAIIHN

Jucconmanyst KHCIOT, IIEI04YeH U
CoJIeH B BOJIHBIX pacTBOpax

OCHOBHBIE MOJIOKEHUS TEOPUU
AIIEKTPOIUTUIECCKOHN TUCCOIAIIAN

CocraBiieHre HOHHBIX YpaBHEHUHN
peakiuii (MOJHBIX U COKPAIIEHHBIX )

Peakiuu noHHOro oOMeHa. Y clioBus
WX TIPOTEKAHMS

XHWMHYECKUE CBOMCTBA KUCIIOT B
CBETE MpeCTaBIeHU 00
AIEKTPOJUTUYECKON AUCCOLMALINH
XHUMHYECKHE CBOMCTBA OCHOBAaHUN U
coueii B ceete TOJ]

Konrtponsnas padora Nel no reme
«OIIEKTpOIUTHYECKAS
JUCCOLIAALUS

https://m.edsoo.ru/16ddaal7

https://m.edso00.ru/965c6a66

https://m.edsoo.ru/43f4b85¢c

https://m.edsoo.ru/9adee23c

https://m.edsoo.ru/339ae525

https://m.edsoo.ru/be3c2519

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

https://m.edsoo.ru/c3eaeb47
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I'mpponus coseld. Tunel rugponusa.
Cpenia BOJHBIX PacTBOPOB COJIEH

CocrapiieHue ypaBHEHUN THAPOIIN3a
conen

OOwas xapakTepucTHKa
HEMETAJJIOB 110 MOJIOKEHHIO B
IIepuonunueckoii cucreme

I"anmorensl. O61as xapakTepucTUKa
anemeHToB VIIA-rpynmsl

XHUMHUYECKHE CBOMCTBA IraJIOTeHOB.
OxucauTeIbHBIE CBOMCTBA Ha
MPUMEPE XJI0pa

CoennHeHns TaJJOreHoB.
KauectBeHHas peakuus Ha XJIOpHU-
HOHBI

[TpakTrueckas padota Nel
«3yueHne CBOMCTB COJITHOM
KHUCJIOTBD)

Cepa. AmtoTporHbie MOIU(PUKAITA
cepbl. XUMHUYECKHE CBOMCTBA CEPbI
CepoBonopon. Cynbdus.
CepHHCTBIN a3 U cepHUCTAs
KHCIIOTa

Cepnas xucnora. CBoiicTBa
pa30aBIeHHON U
KOHLICHTPUPOBAHHOM CEpHOM
KHCIIOTBI

MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

1 https://m.edsoo.ru/daf6bbe7
1 https://m.edsoo.ru/9a2bd4de
1 https://m.edsoo.ru/fa37c94c
1 https://m.edsoo.ru/e79ebfa3
1 https://m.edsoo.ru/5e¢3339bd
1 https://m.edsoo.ru/384dcc68
1 1 https://m.edsoo.ru/ae5652f6
1 https://m.edsoo.ru/acc7d4bf
1 https://m.edsoo.ru/7dac2b46
1 https://m.edsoo.ru/6bfdf145
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[TpakTuyeckas pabora No2
«M3y4yeHue CBOMCTB CEPHOU
KHCIIOTBD»

XUMHYECKUE IIPEBPALLCHUS
coelMHEHMM cephl. Llenouku
peakuuii

O00011IcHNE U CHCTEMATH3ALIHS
3HaHU# 1o TeMe «l amoreHsl u cepa»
KonTponbnas padorta Ne2 no teme
«I"amoreHsI u cepay

A30T. ®u3nyecKkue U XUMHUECKHUE
cBorictBa. Kpyrosopor a3ora B
IpUpoIe

Ammuaxk. [Tonyuenue, puznueckue
1 XUMHYECKHE CBOMCTBA

Comn ammonnst. KauectBeHHas
peakiysi Ha MIOH aMMOHHUS

Oxcuanl a30Ta. A30THas KHCIOTa U
e€ cBoiicTBa

BzaumopeiicTBue a30THOM KUCIOTHI
¢ MeTaJlJlaMHM U HeMeTallllaMuy
dochop. AnnoTponHbie
monudukamuu. Oxcua pocdopa(V)
u dpocdopHas KUcIoTa

MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

1 1 https://m.edsoo.ru/e69bfb89
1 https://m.edsoo.ru/f4c23a53

1 https://m.edsoo.ru/f2d85456
1 1 https://m.edsoo.ru/7fbdef49

1 https://m.edsoo.ru/c8af5f46

1 https://m.edsoo.ru/79¢51b82
1 https://m.edsoo.ru/eal 6ee43
1 https://m.edsoo.ru/a6915¢71
1 https://m.edsoo.ru/36a13d99
1 https://m.edsoo.ru/822fb263
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VYranepon. AJIOTponHbIE
MOTUPUKAIIH. X UMHYECKUE
CBOICTBA yTJIepoa

Oxkcunnl yraepoaa (CO u CO2).
[TapHukoBbIi 2P PeKT

VYronbHas kucnora. KapooHats! u
TUIPOKapOOHATHI

KonTponbnas padorta Ne3 no teme
«A30T, pocdop, yriaepoa»
ITpakTuyeckas pabora Ne3
«ITomy4deHnue yriekucioro rasa.
KauectBennas peakuus Ha
KapOOHAT-MOHBD)
IlepBoHauanbHBIE TOHATHUS 00
OpPraHMYECKUX BEIECTBAX.
YrieBoaopoib
Kucnopoaconep:xarmiue
opraHuyeckue coequHeHus. CupThl
1 KapOOHOBBIC KUCIIOTHI
Kpemuuii. CoenuHeHUs] KpEMHHUS.
CunukatHasi IPOMBIIUIEHHOCTh
[TonmyueHne HeMeTaIOB B
MIPOMBIIIIEHHOCTH

[Tonydyenue BakHENIINX
COEMHEHUI HeMEeTaJIOB (KHUCIIOT,
aMMHaKa, coJjeil)

MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

1 https://m.edsoo.ru/1e94ee3a
1 https://m.edsoo.ru/d72fa3e8
1 1 https://m.edsoo.ru/f5bae73d
1 1 https://m.edsoo.ru/83192917
1 https://m.edsoo.ru/435b87d4
1 https://m.edsoo.ru/2¢28{427
1 https://m.edsoo.ru/c86edb4a
1 https://m.edsoo.ru/4fdeelae
1 https://m.edsoo.ru/2bb5cf7b
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Pemenue 3ajanuii Ha cBOMCTBA
HEMETAJIOB

OO01mas xapakTepucTUKa METaJIOB.
MeTtamumnueckast CBsI3b U
KpUCTAJUIMYECKas PEIIETKA
XUMHUYeCKre CBOMCTBA METAJIJIOB.

ONEKTPOXUMHYECKUN Psit
HaIpsHKECHUN

[lemounbie Mmetamisl. CBOMCTBA U
MOJy4YEeHUE HATPUA U Kaus

OKcHIbI U TUIPOKCUIBI IETOYHBIX
MeTaiioB. Coau MEI0YHBIX
METAJIJIOB

[IemouHo3eMeNbHEIC METAJLIEI.
Maruuii 1 KajnbIui

’KécTtkocth Bojbl. BpemeHnnas u
MOCTOSIHHAS KECTKOCTL. CITOCOOBI
YCTpaHEHHUS

Anromunuil. AMQoTepHble cBOWCTBa
OKCH/JIa ¥l THJIPOKCH/IA AITFOMUHUS
Kenezo. Coenunenus xkenesa(ll) u
xenesza(Ill)

Kopposus metannos. MeTanisl B
npuponae. Meramnyprus

Kontponbnas padota Ne4 o reme
«MeTautbl ¥ UX COCTMHCHUS

https://m.edsoo.ru/85c2cal6

https://m.edsoo.ru/593a4ab7

https://m.eds00.ru/869f76b9

https://m.edsoo.ru/669f6cdd

https://m.edsoo.ru/37e¢792ee

https://m.edsoo.ru/82b7fa7d

https://m.edsoo.ru/b3996d2a

https://m.edsoo.ru/c3f79221

https://m.edsoo.ru/dbd9af72

https://m.edsoo.ru/462adf7f

https://m.edsoo.ru/a7a5913a
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XVMMHUYECKHUN COCTaB IUIaHETHI
3emMurs

3arps3HEHUE OKPY KAIOILEH CPEBL.
KucnorHele 101, MapHUKOBBINA

ekt

BCH_ICCTBa M MaTCpuajbl B
MOBCEIHEBHOM JKM3HU YEI0BEKA
XuMU4JecKue 3arpsA3HCHUA U UX

BJIMAHUC HA 3JOPOBLEC YCIIOBCKA

Ponb XumMuu B pemieHnu
9KOJIOTMYECKUX MPOOIEM
COBPEMEHHOCTHU

PesepBHrliit ypok. O6001IeHIE
3HaHUH Mo Kypcy 9 kiacca
Peseprubiil ypok. Cuctemaru3anus
3HAHUM MO0 HEOPTaHUYECKON XUMUU
PezepsHbiii ypok. [loaroroska k
HUTOTOBOM aTTeCTallMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

620078, r. EkatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
MHH/KIIIT: 6660013769/667001001, e-mail: soch36 @eduekb.ru

68 4 3

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b499218

https://m.edsoo.ru/483adc3a

https://m.edsoo.ru/f3f919fd

https://m.eds00.ru/a98127b9

https://m.edsoo.ru/1c364847

https://m.edsoo.ru/56f46bf5

https://m.edsoo.ru/b221b45¢
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM

OBPA3OBATEJIbHON MTPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

1 ITo Teme: «IlepBoHayanbHbIC XUMUYECKUE HOHATHSD)

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHYECKUH 3JEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCUTENIbHAA aTOMHAas W MOJIEKYJIIpHas Macca, KOJUYECTBO
£ BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
' JJIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKasl peakius,
KIacCupUKAMs  pPeakluii: peakmuu  COSAUHEHUsS, PeaKIuu
pa3’oXKeHHs, pPeaKIMHu 3aMElIeHUs, peakiuuu oOMeHa, 9K30- U

SHAOTEPMHUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakunu, pacTBop,

MaccoBasi I0JIsI BEIECTBA (MIPOLIEHTHAsI KOHIICHTPAIHs) B paCTBOPE

12 HWINTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHUX MOHATHH U
OPUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHIeHI/II\/’I

. WCIOIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsI COCTaBJICHUS (OpMYJT
BEIIECTB U yPaBHEHUN XUMUYECKUX peaKIni

pacKpblBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
1.4 IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHMsI, 3aKOHa

ABorazipo

15 ONpeaAcIsATb BAJICHTHOCTL AaTOMOB DJJICMCHTOB B 6I/IHapHBIX
COCAUMHCHUAX

L6 KJaccu(UIUpOBaTh XUMHUYECKHE peaKIMu (IO YUCIy U COCTaBy
Y4aCTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3D (HEKTY)

. BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
7
BEIIECTB



JlenaprameHT oOpa3oBaHus AnMUHHCTpanun T. ExatepunOypra

MyHHIHITIAIEHOE aBTOHOMHOE 00111e00pa30BaTesIbHOE YUPEKICHUE Cpe/THsIst 001eobpa3zoBatesbHast mkoya Ne 36 um. M.I1. OxuHioBa

1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7
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MHH/KIIII: 6660013769/667001001, e-mail: soch36 @eduekb.ru

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa Mo Qopmysie

COCIUHCHHUS,
BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MIPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl TO3HAHHUS — HAOJI0ICHUE,
U3MEpeHHe, MOJEIUPOBAHUE, OSKCIEPUMEHT  (peajbHBld U

MBICJICHHBIH )
1o Teme: «Baxnelue NpeCTaBUTENN HEOPTAaHUYECKUX BELIECTB

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX TOHSTHI: OKCH/,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OTpeAeIIATh MPUHAIICKHOCTh BEIIECTB K OMNPENCIEHHOMY KIIaccy

coeaiMHeHuil o popmysam
KJIacCH(UIIMPOBATH HEOPTAaHUYECKHE BELIECTBA

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIIACCOB, NOATBCPIKAAA OIMUCAHUC IIpUMEpaMU
MOJIEKYJISIDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIMX  XMMHYECKUX
peakuuii

NIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
Ka4€CTBCHHOI'O COCTaBd, BO3MOKXHOCTU HPOTCKAaHUA XUMHYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX

cleoBaTh MpaBWJIaM TOJIB30BaHUS XUMHUYECKOW TOCYIOW U
7abopaTOPHBIM O0OpYZOBaHUEM, a TaK)Ke MpaBWJIaAM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSIMH TIO BBHITOJTHEHHIO
.]'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEMIECTB (BOJAOPOJA M KUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI
[0 PACMO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO

WH/IUKATOPOB (JIaKMYC, (heHoNIPTaNeHH, METUIIOPAHXK U APYTHUE)
IPOBOJINTH PACUYETHI IO YPABHEHUIO XUMHYECKOI peaKIuu

ITo Teme: «llepmoanueckuii 3akoH u llepumoamdeckas cucrema
xumuyeckux sneMentoB J[. WM. MenneneeBa. CTpoeHHEe aTOMOB.

Xumudeckas cBsi3b. OKHCIHUTENLHO-BOCCTAHOBUTEIIHLHBIE peaKnum»
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PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUHI: PO aTOMA,
AJIEKTPOHHBIA CJOM aToMa, aTOMHas OpOWTanb, paauyCc aToma,
3.1 XMMHMYECKasl CBA3b, NMOJISIPHAsl W HEMOJSPHAs KOBAJICHTHAs CBS3b,
3JIEKTPOOTPULATENIBHOCTh, HMOHHAs CBS3b, HMOH, KAaTHOH, AHUOH,

CTENEeHb OKUCICHHUS
32 KJIaCCU(PUIIMPOBATH XUMUYECKUE IIIEMEHTHI

OIMCHIBATh U XapaKTepHu3oBaTh Ta0nnunyto popmy llepuoanueckoit

CUCTCMbl XHUMHYCCKUX JJICMCHTOB: PA3JIMYaTbh INOHATUA «TJIaBHAA

33 noarpynma (Arpymnma)» u «mnobounas mnoxarpymnmna (brpymma)y,
«MaJble» U «O0JIbIINE» IEPUOIBI
packpbiBaTh cmblci Ilepuoguueckoro 3axona J[.M. Menneneesa:
a4 JEMOHCTPUPOBaTh IMOHUMAaHME NEPUOANYECKON  3aBUCHUMOCTHU
' CBOMCTB XHMHYECKHMX DJIEMEHTOB OT HUX IIOJIOKEHUS B
[Iepnonnueckoii cucreme
COOTHOCUTh O0O3HAY€HHUs, KOTOpble HUMEIOTCA B  TabIuue
«Ilepnonnyeckas cucreMa  XuUMHYECKMX  ayeMeHToB  J[.M.
3.5 MeHeneeBa» ¢ YUCIOBBIMHA XaPAaKTEPUCTHUKAMU CTPOCHHsI aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija sapa, oOllee YHUCIo
JJIEKTPOHOB U paclpeAesieHUe UX 0 AIEKTPOHHBIM CIIOSIM)
N ONpeAeNsATh CTENEHb OKHUCIEHUS DJJEMEHTOB B  OHMHapHBIX
. COEIMHEHUSX
37 OIpeNeNIATh BUJ XUMHUYECKOH CBs3M (KOBaJEeHTHas M HOHHas) B
. HEOPraHUYECKUX COSAMHEHUSX
9 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpOBEPSIEMOro .
00pa30BaTeJIbLHON MPOrPaAMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus
pe3yJbTarTa
1 ITo Teme: «BemecTBo U XUMUYECKasT PEaKLIAsD)
PacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX HOHSATHUH: PpacTBOD,
. IJEKTPOJIATHI, HEIIEKTPOJIMUTHI, JIEKTPOIUTHUECKAsS IUCCOLMALINS,

p€akuuu MOHHOT'O 06MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHUC,

oOpaTtumMble u HeoOpaTHMBbIe peaxIu,
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OKHCITUTEIThbHOBOCCTAHOBUTEIILHBIC pEaKIvH, OKHCITUTEITb,
BOCCTAHOBUTCIIb, OKHCJIICHUC W BOCCTAHOBJICHHUC, aJUJIOTPOIINA,
am(doTrepHOCTh, XHMMHUECKasi CBs3b (KOBWJICHTHAas, WOHHAas,
MeTaJUIn4yecKasi), KpUCTAJUINYeCKas peImETKa, CIUIABbl, CKOPOCTb

XHUMHYSCKOM p€aKknuun

HUITIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKHX MMOHATUH U

NPUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

COCTaBJISITh YPABHEHHUSI AJICKTPOJUTUUECKON NTUCCOLMALUUA KUCIIOT,
niesioueid U coJied, MOJIHBIE U COKpAIIEHHBIE YpaBHEHUS peakiuil

HWOHHOTO OOMEHa

PacCKpbIBATb CYITHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOAMUTH PAcU€ThI 10 YPAaBHEHUIO XUMUYECKOI peakuuu

Ilo temam: «HemeTamnabl B HUX COCIUHCHUA» U «MeTtamiel U UX

COCAUHCHUA»

XapakTepu3oBaTh  (OMHMCHIBaTH) 00mMEe W crenuduueckue
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OITBEPKIas
ONMCaHHWE TMPUMEpPAMH MOJCKYJSIPHBIX W HWOHHBIX ypaBHEHHIA

COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUN

COCTAaBJIATH YPABHCHHUA peaKuHﬁ, MOATBCPXKAAOIMUX CYHICCTBOBAHUEC

TeHETUYSCKOM CBSI3U MEXKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOKHOCTH IMPOTCKAHUA XUMHUYCCKHUX HpeBpaH_[CHI/Iﬁ B pa3JIMYHbIX

YCIOBHSIX

CJIeNOBaTh MpaBWJaM IMOJb30BAHHUS XUMHUYECKOM TOCYAOM H
1abopaTopHBIM 000PYJOBaHHEM, a TaKXkKe MpaBHIIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMH MO BBIITOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO MOIYyYEHHUIO U COOUPaHHIO

ra3000pa3HBIX BEMIECTB (aMMHUaKa M YIJIEKUCIIOTO ra3a)
IIPOBOJIUTh PEAKLMM, IOATBEPKIAIOIIME KadeCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM TMYTEM XIIOPHUJI-,

Opomua, woauna, KapOonar, Qocdar, cuamkar, Ccynbdar,
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THUAPOKCUIAWOHBI, KATUOHBI aMMOHUs, MOHBI U3YYCHHBLIX MCTAJIJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB

3 ITo Teme: «XuMuUs U OKpY’KarOILAst cpeaar
11 pPacKpbIBaTb CMBICI OCHOBHBIX XHMMHMUYeckux mnoHatuil: IIJAK
. BELIECTBA; KOPPO3Hs METAJNIOB
IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHOU JEATEIBHOCTH —
aHallM3 M CUHTE3, CpaBHEHHE, 000OlIeHHe, CHCTeMaTH3alltIo,
32 BBISIBJICHHE IPUYMHHO-CIICACTBEHHBIX CBSI3€M — JUISI HM3Yy4EHMs

CBOMCTB BEIIECTB U XMMHYECKHX peaxunﬁ; CCTCCTBCHHOHAYYHBIC
METOJbI IIO3HAHUA — Ha6J'IIO}IeHI/Ie, HU3MCPCHUC, MOACIUPOBAHUC,

9KCIIEPUMEHT (PeanbHBbIi U MBICTICHHBIN)
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IIpoBepsieMblii 3JieMEHT COIePKAHUS

[lepBoHayanbHbIE XUMUYECKUE MTOHSATUSA

[Ipeamer xumuun. Ponp XuMuu B KU3HU YellOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE

BCIICCTB

IlonsTue o METOJaX ITIO3HAHUS B XUMHH. YucTtele BCIIECTBA U CMECH. Crioco0b1

pas3zaeneHus cMecen

ATOMBI H MOJICKYJIBI. XuMudeckne dJjieMeHTBl. CHMBOJBI XHUMHYECKHX

9JICMCHTOB. HpOCTBIC H CJIOXKHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'IﬂpHOC YUCHUC

Xumudaeckast (bopMyna. BaneHTHOCTS aTOMOB XMMHUUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHasa macca.
OtHocHuTeNbHAS MOJICKYJISIpHad Macca. MaccoBast g0l XHMHYECKOTO

9JICMCHTA B COCIMHCHNHA

KonnuectBo Bemectsa. Moisb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YMcia CTPYKTYPHBIX €QUHMI] BemiecTBa. Pacuérel mo dopmynam

XUMHYECKHX COSIMHEHUM

DU3NYECKUE U XMMHUYECKHE SBJIEHUSA. XUMHUECKas peakuus U €€ MpU3HAKH.
3aKOH  COXpaHEHHMs  MacCchl  BellecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccudukanuss XUMHYECKHMX  peakiuil  (CoelMHEeHMs,  pa3joXKeHus,

3aMeleHus, ooMeHa)

XHWMHUYECKUN DKCIHEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM IOCYHOH, C
npaBUIaMu pabOTHI B Ja0OpaTOpuu U MpuéMamMu oOparieHus ¢ 1abopaTopHbIM
o0opy/0oBaHHEM, W3Y4YCHHE W ONMHUCaHue (U3MUECKHX CBOHCTB 00pa3loB
HEOPTraHWYECKUX BEIIECTB, HaOMroAcHHE (u3ndyecKkux (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHIIEHUE U KOHJICHCAIIUsI BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEYM, TNPOKAIMBAaHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHCIIOTOM) SIBJIICHWH, HAOJIOJCHUE W OIMCAHUE
MPU3HAKOB TMPOTCKAHUS XUMHUYECKUX peakiuil (pasjoKeHHWe caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIIOTBI C XJIOPUIOM Oapus, pasloKeHUE

ruapokcuaa meau(Il) mpu HarpeBanuu, B3aMMOAEHCTBHE Kelle3a ¢ pacTBOPOM
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comm meau(Il), m3ydenne cnoco0oB pa3eneHust cMecei (C TOMOIBI0 MarHHUTa,
¢unbTpoBaHMe, BHIMAPUBAHKUE, JUCTWIUIAIMS, XpoMarorpadus), IpoBeieHue
OYNCTKH TIOBAPEHHON CONM, HAONIOJACHWE W OIHCaHHE pPEe3yJIbTaTOB
MIPOBEICHUS OIBITA, MIUTIOCTPUPYIOILIETO 3aKOH COXPAaHEHHS MACChl, CO3aHNe

MoJIeJIeld MOJIEKYJT (IIIapOCTEP KHEBBIX )
BaxxHeiiye mpeacTaBuTeN HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopon — snemMeHT U mpocToe
BenecTBo. HaxoxieHne Kucinopoaa B mpupoje, Pu3ndecKue U XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunapl. [Ipumenenne kuciopoga. CrocoObl
MOJIy4CHUSI KHCIOpOAa B JA0OpaTopwy M IMPOMBIILIEHHOCTH. KpyroBopor

Kucaopoja B npupoje. O30H — ajuioTponHas MOAU(UKALIKUI KUCIOpoia

TemoBoit 3¢ ekt XumMUUecKoW peakIuH, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HIOTEPMHUYECKHE peakuuu. TOIMBO: yroib U MeTaH. 3arpsA3HEeHHE

BO3JlyXa, YCUJICHHE TAPHUKOBOTO 3G PEeKTa, pa3pylieHUE 030HOBOTO CII0s

Bomopon — anemeHT u npocroe BemiectBo. HaxoxxaeHne Boxoposa B Ipupose,
¢u3nYeckne M XMMHYECKHE CBOWCTBA, INPHUMEHEHHUE, CIIOCOOBI MONyYEHHSI.

Kucnotel u conn
MomnsipHblii 00bEM ra30B. PacuéTsl M0 XUMUYECKUM YPaBHEHUSM

®usnyeckue cBoiicTBa BoAbL. Boma kak pactBoputens. PacTBOpBI.
HaceimeHHble 1 HEHACHIIIEHHBIE PaCTBOPHL. PacTBOPUMOCTE BELIECTB B BOAE.
MaccoBass oyl BelecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Pons pacTBOpoB B IpHUpOAE U B KU3HU 4enoBeka. Kpyrosopor
BO/ABl B IMpHUpOAE. 3arps3HEHHE MpUPOAHbIX BoA. OxpaHa M OYHMCTKA
IIPUPOJHBIX BOJ

Knaccudukanus Heopranmueckux coeauneHuil. Okcupapl. Knaccugukanus
OKCHJIOB: coJjeoOpa3yromue (OCHOBHbBIE, KHUCIOTHBIE, aM(OTEpHbIE) WU
HecoseoOpa3zytonue. Homenknatypa okcunoB. @uU3nyecKkue U XUMHUECKHE
cBoOMcTBa OKCUIOB. [lomyyenue okcunos

OcnoBanust. Knaccudukanus oOcHOBaHMIA: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHnii. u3nyeckne 1 XUMHYECKHE CBOMCTBA

ocHoBaHui. [lomydyenne ocHOBaHUM
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Kucnorel. Knaccudukanus xucinor. Homenknarypa kuciaor. @uznueckue u
XAMUYECKHUE CBOMCTBa KucioT. Paa aktuBHoctu MetayuioB H.H. bekerosa.

[Tomy4yenue KuciaoT

Comu. Homenkmnarypa cosieil. @uznueckue U XMMHYECKUE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPraHMUECKUX COCTUHEHUM

XUMUYECKUN OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEpKaHUs
KHCIIOpO/ia B BO3JlyXe, MOJIy4eHHEe, cCOOMpaHue, paclio3HaBaHWE U U3yUEHHE
CBOWCTB KHCIIOPOJIa, HAOIOJICHHE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIJIOBUSI BOSHUKHOBEHMSI U IIPEKpaIlleHusl TopeHus (1oxkapa), O3HaKOMJIEHHUE C
o0Opa3llaMul OKCHIOB M ONKCAaHHE HUX CBOWCTB, MOJYy4YeHHE, COOUpaHue,
pacro3HaBaHUe U HW3Y4Y€HHE CBOMCTB Bojaopoia (TOpeHue), B3auMOJeicTBHe
BOZOpOJA © OKCUJIOM meau(1l) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOJCHHE OOpPAa3I[OB BEHIECTB KOJIUYECTBOM | MOJIb,
UCCIIeZIOBaHUE OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C  Pa3IuYHON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOM
J0JIel PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOABI C MeETajulaMU
(HatpueM W KanplueM) (BO3MOXKHO MCIOJb30BaHUE BHICOMATEPUATIOB),
OIIpEZICIICHUE PACTBOPOB KHUCJIOT M IIENOYEN € IOMOIIbK HMHAMUKATOPOB,
uccieoBaHle oOpa3loB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HaOIOZIeHNe W3MEHEHMs OKpPAacKH HMHIUKATOPOB B PpacTBOpax KHUCIOT U
uiesioue, uzyuenue B3aumojeiicTBus okcuna meau(ll) ¢ pactBopom cepHoi
KHMCIIOTBI, KHUCIOT C MeETajulaMH, peakUuid HeUTpanusaluu, IO0JIy4eHHe
HEpPAcCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTaula JAPYyTUM U3
pacTBOpa COJIM, PEIIEHUE SKCIIEpUMEHTANIBHBIX 3aJa4 o TeMe «Baknelmue

KJIaCChl HCOPTraHUYCCKHUX COG}II/IHGHHﬁ»

[Tepnonnueckuit 3akoH u [lepuoanueckas CuCTeMa XMMUYECKUX JJIEMEHTOB
.. Menneneena. CTpoeHre aTOMOB. XUMHYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUN

[lepBple MONBITKM KIacCU(PHUKAUU XMUMHUYECKHUX 3yieMeHTOB. llonatue o
IpyNInax CXOAHBIX 3JIEMEHTOB (IEJIOYHbIE U IETOYHO3EMENIbHbIE METaJlbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3zyloT aMdoTepHbIe

OKCHUIAbI U TUAPOKCUIBI
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ITepronuueckuii 3akoH. [lepmoanyeckas cucremMa XMMHUYECKHUX HJIEMEHTOB
JHA.U. MengeneeBa. KopoTkomepuonnas © UIMHHONEPUOAHAS (HOPMBI
ITeprionuueckoit cucrtembl xumudeckux snaeMeHToB J[.M. Menneneena.
[Iepuons! u rpymnmbl. @U3HYECKUI CMBICI MOPSIAKOBOIO HOMEpa, HOMEPOB

Iepruoaa M rpymiibl 3JICMCHTA

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX O000JIOYEK aTOMOB TEpBhIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepuonuueckoit cuctemol .. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTA 1O €ro nonoxkeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUSI paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TPYINIAM M IEpUOAAM.
3nauenue [lepuoauyeckoro 3akona u [lepruoandeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku U npakTtuku. .M. MenaeneeB — yuy€Hbld U

TpaxJIaHUH

Xumudeckas cBiI3b. KoBalleHTHas (HOJ'I}IpHaSI u HCHOH}IpHaH) CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. FloHHAs CBSI3b

Crenenb okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pCaKkuu. HpOH@CCBI

OKHCJICHHUS U BOCCTaHOBIICHHUS. OKUCIUTEIN U BOCCTAHOBUTECIIH

XUMUYeCKUM 9KCIICPUMCHT:. H3YYCHUC O6p8.3].IOB BCIICCTB MCTAJLJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIE THAPOKCHAA ITMHKAa C pacTBOpaMH KHUCJIOT H
IHCJIO‘IGI;'I, IMPOBCACHUEC OIILITOB, HINIFOCTPUPYIOIIUX IIPUMEPBLI OKUCIIUTCIIbHO-

BOCCTAHOBUTEJIBHBIX peakluil (rOpeHue, peaKkiiuu pa3aoKeHUsl, COSTUHEHUS )

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BenectBo 1 xumnueckas peakuus. [loBropenue

[Tepuonnueckuii 3akoH. I[lepuognueckas cucTeMa XUMHUYECKUX BJIEMEHTOB
J.W. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKHX DJEMEHTOB TMEPBBIX TPEX MEPHONOB, KAIHs, KaJbIlUsi U HX
COEIMHEHHUI B COOTBETCTBUHU C IIOJOXKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEMC U CTPOCHUEM UX ATOMOB
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CrpoeHne BellecTBa: BHUAbl XMUMHUYECKOW CBS3U. THUIMBI KPUCTATTUYECKHUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU
peméTkn W BUJAa XUMUYECKoW cBsi3W. Kiaccudukamus w HOMEHKIATypa
HEOPraHUYECKUX BEHIECTB (MEXIyHapoAHass W TpUBHAIbHAs). XUMHUECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIacCaM HEOPraHUYECKUX

COCI[PIHGHPIﬁ, TCHCTUYCCKAs CBA3b HCOPTaHUYCCKUX BCIICCTB

Knaccudukarus XMMAYeCKHX PeakIuid M0 pa3INdHbIM MPU3HAKaM (110 YHUCITY
U COCTaBy y4YacCTBYIOIIMX B pPEaKlMU BEIIECTB, MO TEIIOBOMY 3(ddexTy, no
M3MEHEHHIO CTETICHEH OKHCICHUS XUMHUYECKUX AIIEMEHTOB, IO OOPAaTUMOCTH,
0 YYacTHIO Karajau3aTopa). OK30- M DJHIOTEPMHUYECKHE DPEaKIIHH,

TEPMOXMMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUECKON PEAKIIUU

[TonsiTne 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
FOMOT€HHBIX M TETEPOreHHBIX peakuusax. I[loHaTne o0 XUMUYECKOM
paBHOBecuH. DaKTOpbI, BIUAIOIIME HAa CKOPOCTh XUMHYECKOW pEaKUUU H

IMMOJIOKCHHUEC XUMHUYCCKOI'0O PaBHOBCCHA

OKHCIIMTEIBEHO-BOCCTAHOBUTEIBHBIE pcakuuu, 3J'I€KTpOHHI:II71 OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pCaKknuuu. CocrapieHue ypaBHCHI/Iﬁ
OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX pCaKHI/Iﬁ C HUCIIOJB30BaHHEM MECTOAA

SJICKTPOHHOI'O Oaianca

Teopust FNEKTPOTUTUYECKON TUCCOLUALUU. DIAEKTPOIUTHI U HEIIEKTPOIUTHI.
Katunonsl, annoHbl. MeXaHW3M JUCCOIMAIINH BEIIECTB C PA3INYHBIMU BUIAMHU
XUMHUECKoH cBs3u. CteneHb quccoruanui. CUiabHbIE U cadble AIEKTPOIIUTHI.
Peakiiun mornHoro oomMeHa. Y CloBUs MPOTEKaHUS PEAKIIMA MOHHOTO OOMeEHa,
MOJIHBIE M COKpAUIEHHBIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBA KHCIOT,
OCHOBaHUM U COJIE B CBETE TMpPEACTaBICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pC€aKluu Ha HOHBLI. ITonsTue o TUAPOJIU3C coJieit

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMU KPUCTATUIMYECKHX
pemETOK HEOpPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpadura u
arMasa), CIOXHBIX BEIIECTB (XJIOpUJa HATPHsl); UCCIIEJOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMHYECKOH pPEaKIMHh OT BO3ACHCTBHS pPa3IUUHBIX (HaKTOPOB,
HCCIIEIOBAHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEILIECTB, Ipolecca
JUCCOLIMALMM  KHUCJIOT, MIeJo4ed U cojledl (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIOB); MPOBEJIEHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPHU3HAKU

IIPOTEKaHUs peakluii HOHHOro 0OMeHa (00pa3oBaHUE OCaJIKa, BbIIEICHHE Ta3a,
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o0pa3oBaHHE BOJIbl); OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENbHBIX PEAKIIUN (FOPEHHE, PEAKLIUN Pa3I0KEHUS, COSIUHEHMS);
pacro3HaBaHUE HEOPTraHWYECKUX BEIIECTB C IOMOUIIbIO KadeCTBEHHBIX

peaKL[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbBHBIX 3a/1a4
HemeTamis! u ux COCIUHCHUA

OOmas xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHne u (U3NYECKHE CBOWMCTBA
MPOCTBIX BEHIECTB — TaJIOTEHOB. XUMUYECKUE CBOMCTBA Ha MPUMEPE XJIOpa
(B3auMoielicTBUE C MeTa/lllaMu, HEMETaJUIaMH, LIeI04aMu). XJI0POBOJOPO/I.
ConstHasi KUCIIOTa, XUMHYECKHE CBOMCTBA, IMOJy4Y€HUE, NPUMEHEHHE.
JleiicTBHME XJiOpa M XJOPOBOJOPOJA HAa OPraHU3M uYejoBeka. Bakneimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

OObmas xapaktepuctuka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u pusnueckue CBoNCTBa
MPOCTBIX BEMIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPOMHBIE MOIU(PUKALNN
KHCJIOpPOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
busznueckue W XUMHUYecKHe cBOMCTBA. OKCHABI Cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCH/IOB. CepHasI KHcCJoTa, (1)I/ISI/I‘~I€CKI/I€ A XUMHUYECKHE CBOICTBA
(obmue xKak mpeacTaBUTeNs Kilacca KUCIOT U cnenuduieckue). XuMHIECKUe
peaxiuy, Jexaliye B OCHOBE MPOMBIIIIEHHOTO croco0a MOy4eHUsI CEpHOM
kucioTel. [Ipumenenne. Coin CEpHOM KUCIOTHI, KAYECTBEHHAsl pEaKIUs Ha
cynbdar-uoH. HaxoxaeHue cepbl u €€ COCTMHEHUN B TIPUPOE. XUMHIECKOE
3arpsi3HEHUE OKpY Karolleld cpeabl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JAOXKIH,

3arpsi3HCHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS

OOmrast xapakTtepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHBIC CTENEHH OKUCIEHHS. A30T, paclpoCTpaHEHHE B
npupoze, pusnuecKkue u XuMU4IecKre cBoiicTBa. KpyroBopoT a3ora B mpupoe.
AmMMHaK, ero (U3MYECKHMEe ¢ XHMHYECKHE CBOWCTBA, IIOJNy4YeHUE U
npuMeHerre. Coiau aMMOHUS, WX (PU3MYECKHE W XUMHUYECKHE CBOICTBA,
npuMeHeHne. KauecTBeHHast peakiys Ha MOHBI aMMOHHS. A30THasI KUCIIOTa, €€
noJTydeHue, PU3nIecKue U XMMHIECKHe CBOMCTBA (00IUe KaK PeICTaBUTEIIS
Kjacca KucioT M crenuduyeckue). Vcmomp3oBaHne HHUTPATOB M COJEH

aMMOHHS B KaueCTBE MUHEPAIBbHBIX YI0OpeHUil. XUMHUECKOe 3arps3HEeHue
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OKPY’KAIOIICH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIM, 3arps3HEHUE

BO3/lyXa, MIOYBbI U BOJIOEMOB)

®ocdop, amnorponHsie MoguduKamuu Gochopa, GU3NIECKHEe U XUMUIECKUE
ceoiictBa. Oxcun dochopa(V) u dochopHas Kuciora, (GU3HUECKHE H
XUMHYECKHE CBOWCTBA, monydeHue. Vcmonp3oBanue (ochaToB B KadecTBe

MUHEPATBHBIX YI00pEHHI

OO6mras xapakrepuctuka 3iemMeHTOB IVA-rpynmel. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. YTIJIEpoJd, auIOTPOIHbIE
Moaudukanuu, pacnpocTpaHeHHEe B Hpupoje, (GuU3NYecKue U XUMHYECKHe
cBoiicTBa. Ancopobuusi. KpyroBopor yraepona B npupoje. OKCHIIBI yriepona,
ux (pusmueckre M XUMUYECKUE CBOWCTBA, JIEUCTBHE HA JKUBbIE OpraHU3MBI,
MOJIyYEHUE U TPUMEHEHHE. JKOJOTUYECKHE MPOOTIEMBbI, CBSI3aHHBIE C OKCHUIOM
yriepona(IV); rumore3a riao0anbHOTO MOTEIJICHUS KJIMMaTa; MapHUKOBBINA
sbdekr. YrombpHas KHCIOTa U €€ conM, UX (PU3UYEeCKHe U XUMHYECKUE
CBOICTBA, MOJyueHrne u npuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
noHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO35ICTBE

IlepBoHayasbHbIE MOHATHSI 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHMSIX
yriepoja (MeraH, 3TaH, 3TWUJIEH, alETHJIEH, 3TaHOJ, TJHMIEPHH, YKCyCHas
kucnora). Ux coctaB m xumuueckoe crpoeHue. [lonstue o Ouonornyecku
BaXXHBIX BEIECTBAX: XXHpaX, OEJIKaX, yIJIeBojaXx — U UX POJU B KU3HHU
yenoBeka. MarepuanbHOE €IMHCTBO OpPraHMYEeCKHMX U HEOPraHWYecKuX

COEeIMHEHUN

Kpemuuii, ero Qu3uueckue W XUMHUYECKHE CBOWCTBA, MOJYydYCHHE U
npumenenne. CoequHeHus] KpeMHusi B mipupojae. OOmue mpencraBieHust 00
okcuze kpemuusa(1V) u kpemHueBoii kuciaoTe. CHIMKATBI, UX UCTIOJIb30BaHNE
B OBITY, MEIUIIMHE, TMPOMBINUICHHOCTH. BakHeilne CTpOUTEIbHbIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, jkene300eToH. IIpobiiemMbl
0€30MacHOr0 HCIOJb30BaHHS CTPOMTEIBHBIX MAaTEPHAIOB B IMOBCEIHCBHOM

KHN3HU

XUMHUUECKUN SKCIEPUMEHT: U3yuyeHHe 0oO0pa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISSHOM KHUCJIOTBI; IPOBEJCHNE KAYECTBEHHBIX PEAKLUN Ha XJIOPUA-
HOHBl W HaOMIOJIeHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTpaXkarollue

¢du3nUecKre 1 XMMUYECKHE CBOICTBA TaJIOT€HOB U UX COSIMHEHUH (BO3MOKHO
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MCIIOJIb30BaHNE BUJECOMATEPHANIOB); O3HAKOMJIEHHE C OOpas3lamH XJIOPHAOB
(raJloreHNI0B); O3HAKOMJIGHHE € oOpasnamMu cepbl M €€ COCOUHEHUSMHU
(BO3MOXHO HWCTIONB30BAaHUE BUICOMATEPHANIOB); HAOIIOJEHUE IIpoIecca
o0yTJIMBaHUs caxapa MoJ JeiCTBUEM KOHICHTPHUPOBAHHOW CEPHOU KUCIIOTHI,
M3y4YeHHE XMMHUYECKHUX CBOICTB pa30aBleHHOM CEpHON KUCIOTHI, IPOBEACHHE
KayeCTBEHHOW peakuu Ha Cyiab(par-uoH M HaONIOJeHHE TNpU3HaKa &
MPOTEKaHUsI; O3HaKOMJIEHHE C (PM3UYECKUMHU CBOMCTBAMU a30Ta, pocdopa 1 ux
COeMHEHUH (BO3MOXXHO HCIOJB30BAHHUE BHJCOMATEPUANIOB), 0OOpa3zLaMu
a30THBIX U (OCHOPHBIX yI0OpEHUH; TOIyYeHHE, COOMpaHKE, PacCIIO3HABAHKE
U U3y4YEHHE CBOMCTB aMMHUAKa; IPOBEJICHNE KaueCTBEHHBIX PEAKIMIl Ha MOH
aMMoHHUA U (dochaT-uUOH U U3YyYEHUE MPHU3HAKOB HUX MPOTEKAHUS,
B3aMMO/IEIICTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEBIO (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); WM3YYCHHE MOJEJCH KpUCTaNTMYECKUX
peméTok anMasa, rpadmura, QyiepeHa; O3HAKOMIIEHHE C MPOIECCOM
a71copOLMU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
NPOTHBOTIa3a; MOJy4YeHHe, COOMpaHue, paclo3HABaHHE W M3YyUCHHE CBOWCTB
YIJIEKUCIIOrO Ta3a; MpPOBEACHHE KAaueCTBEHHBIX peakluuid Ha kapOoHAT- U
CWJIMKAT-UOHbl M HU3yYEHHE INPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEN CHUJIMKATHOW MPOMBIIIIEHHOCTH; PEIIEHHE 3KCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHene HeMeTauIbl U UX COSIUHEHUS
MeTtaiuibl 1 UX COEIUHEHUS

OO11ast XapakTepUCTHKa XUMHUECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAHUH
ux noyiokeHuss B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB /J[.M.
Menneneesa u crpoeHus atoMoB. CTpoeHre MeTauioB. MeTainyeckas CBs3b
U METAJUIMYECKass KPUCTAUIMYECKas pemeTka. ODJIEKTPOXUMUYECKHUA P

HaHp}I)KeHHf/'I METAJIJIOB

duznveckue U XUMHUECKHUe CBOCTBa MeTaioB. OOIIe criocoObl MOTydeHuUs
MeTauioB. [ToHsATHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTajb, YyTryH, JIOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHHE
B OBITY U IPOMBIIIJIEHHOCTH

[[leounsle MeTamibl: mojoxkeHue B lleproauyeckoit cucteMe XMMUYECKUX

SJICMCHTOB HI/I MeHz[eneeBa; CTPOCHUEC UX ATOMOB; HAXOKIACHUC B IIPUPOAC.

dusnyeckre U XMMHUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
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U TUAPOKCHUIBI HATpUAd W KaJlus. HpI/IMeHeHI/Ie MICJI0OYHBIX MCTAJJIOB M HUX

COE€IUHEHUN

[Ilenouno3eMenbHbIE METAJIBI MarHuii M KalblMii: IIOJIOXKEHHE B
[lepuonuueckoit cucrtemMe xumuueckux »dnemeHtoB .M. Mengeneesa;
CTPOCHHE UX aTOMOB; HaxOxAeHHe B mpupoje. Ousnyeckue 1 XUMUYECKUE
CBOWCTBa MarHvsl M Kajbliusg. BakHeWlne coeIuHEeHHS Kalblus (OKCHI,

THJIPOKCHI, COMN). JKECTKOCTH BOJBI U CIIOCOOKI €€ yCTpaHSHUS

AmomMunuit: nonoxenue B llepuonnyeckoid cucreMe XUMHUYECKUX 3JIEMEHTOB
J .. Menneneesa; CTpo€HUE aTOMa; HaxOXKJAeHUE B mpupoje. Ousnyeckue u
XMMUYECKAE CBOWCTBA amroMuHHUSA. AMQOTEepHBIE CBOICTBA OKCHIA W

T'HAPOKCHUAA aJIOMUHUS

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XuMmudeckux nementon J1.1.
MenzeneeBa; CTpOEHUE aTOMa; HaxoxkJAeHHE B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBa >xene3a. Okcuabl, ruapokcuasl U coiu xenesa(ll) u

xenesa(Ill), ux cocras, cBOICTBA U MOTyYeHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJJIOB U CILJIaBOB,
X (QU3NYECKUMH CBOWCTBAMHU; U3YUYEHHE PE3yJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXHO HCII0JIb30BaHUE BUJIEOMATEPHAJIOB), 0cOoOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaJbllud W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHATIOB); UCCIIEIOBAaHUE CBOUCTB KECTKOW BOIBI;
mporecca TOPEHust JKejle3a B KHUCIOpPOoAE (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMIA Ha MOHBI
(MarHusi, Kanplus, amoMuHusi, uuHka, skenesa(ll) u sxeneza(Ill), memn(Il);
HaOJII0IeHNE U OTIMCaHKE MPOIIECCOB OKPAITMBAHUA TUIAMEHN HOHAMU HATPHS,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BAaHUE  BUAEOMATEPUAJIOB);
uccieioBaHle aM(OTEpHBIX CBOWCTB I'MJIPOKCUAA ATIOMUHHS M TMIPOKCUAA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIIBHBIX 33/]1a4 10 TeMe «BaxHeline MeTalbl
U UX COCIUHEHUS»

XuMUS U OKpy’Karolias cpesa

HoBble MaTepuansl U TexHonoruu. BemecTBa u Marepuansl B MOBCETHEBHOM
JKU3HU 4eJIoBeKa. XUMUS U 310pOBbE. be3onacHoe NCONb30BaHUE BEILECTB U
XMMHUYECKHUX peakuuil B ObITy. IlepBas moMolls Npyu XMMHUYECKHX OXKOTraxX U

OTpaBJICHUSX
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OCHOBBI ~ JKOJIOTUYECKOW  TpaMOTHOCTH.  XUMHUYECKOE  3arpsi3HEHUE

okpy>xatomieii cpeasl [11K. Posb XumMuM B peIieHUH SKOJIOTHUECKUX POOIeM.

4.2
[IpupoaHble MCTOYHHMKHU YTIIEBOIOPOAOB (Yroyib, MPUPOAHBIA Tra3, HEPTH),
MPOIYKTHI UX MEPEPa0OTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH

43 XUMUYECKUH SKCTIEPUMEHT: U3YUYCHHE 00pa3I0B MAaTePUAIOB (CTEKIIO, CTUIABHI

MCTAJJIOB, IIOJIUMEPHEBIC MaTepI/IaHBI)
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IPOBEPAEMBIE HA OI'D ITO XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsSIEMOro
TpeOoOBaHUs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 T03HABAa€MOCTH SBJIEHUH NPUPOJbI, NOHUMaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XUMHUYECKOW HayKH KaK 00JIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIlEed KyJbTYypbl U MPAKTUYECKOU
NeSITeIbHOCTH YEJIOBEKa B YCIOBHMAX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUE MECTAa XUMHUU CPEAN JPYIUX €CTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAaX IMO3HAHUS, B TOM YHCJIC SKCIICPUMECHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOJAaX HUCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHUYECKUX peaKuHﬁ; YMCHUEC HCIOJB30BATH MOACIU  IJIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYIJI

0 cthepax mpodecCUOHATBLHON ACSITENFHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha MOCTHIKCHUAX
XUMHYECKOW HAayKH, YTO MO3BOJUT OOYYAIONIMMCS paccMaTpHBaTh
XUMHUIO Kak chepy cBoel Oynmymeld mpodeccHOHATBHON
NESITETPHOCTH W CHEJIaTh OCO3HAHHBI BBIOOP XHMHUHU  Kak
npoUIBLHOTO MpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHETO

obmero oopa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XHMHWYECKHX 3HAHUU H YMCHHUC IIPUMCHATDH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BB,)KHCIZHH/IC XUMHUUYCCKHUE TIOHSTUS: XI/IMI/I‘IGCKI/If/'I JJICMCHT, aToM,
MOJIEKYyJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHASI CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHas
MaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAsS Macca, MOJIIPHBINA
00BEM, OKCHI, KHCJIOTa, OCHOBAaHWE, CONb (CPeHHSST), XMMHUYECKAs
peaKuI/m, peaKHI/II/I COCIMHCHUA, peaKHI/II/I paSJ'IO)KeHI/ISI, peaKHI/II/I

3aMCIICHUA, PCAKIIUA 06MeHa, TEILJIOBOM B(I)(I)GKT pCaKunu, 9K30- U
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SHIOTEPMHUUECKUE PEaKIMH, PacCTBOP, MAacCOBasi JAOJSI XUMUYECKOTO
JJIEMEHTa B  COEIMHEHMH, MaccoBas JI0JI1 U IPOLEHTHas
KOHIICHTpalKs BEIECTBA B PACTBOPE, PO ATOMA, JIEKTPOHHBIH CII0M
aToma, aToMHas OpOuTaj b, PaJHyC aTroMa, BaJEHTHOCTb, CTEICHb
OKHCIICHHSI, XUMHUECKasi CBA3b, JIEKTPOOTPULIATEILHOCTD, MOJISIpHAs
U HEIOJISIpHAs KOBAJIEHTHAsl CBsI3b, MOHHAS CBS3b, METAJUIMUYECKAast
CBSI3b, KPUCTAJUINYECKAs pelIéTKa (ATOMHAs!, HOHHAsI, METaJJTMUecKasi,
MOJIEKYJISIpHAs1), MOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT JUCCOLMALUS, PEaKIMU HOHHOrOo OOMEeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJEHME, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIC PEaKLUH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, koppo3sus

METAJIJIOB, CILIABBI

OCHOBOIIOJIATAIONINE 3aKOHbl XMMHUH: 3aKOH COXPAHEHHUS MAaccChl,
nepuoguyeckuit 3akoH .M. MenaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJIpO

TCOpHUUn XUMUU: ATOMHO-MOJICKYJISAPpHAasA TeOopus:, TCOpHUA

ANEKTPOIUTHYECKON AUCCOIUALINHI
Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOUAIOILIEH:

YMEHHE TMPaBWJIBHO WCIIOJNB30BaTh HW3yYEHHBIE BEHIECTBA H
MaTepuaiabl (B TOM YHCIE MUHEpalbHble YJOOpEHUS, METaUIbl U
CIUIaBBI, TIPOMYKTHI MEpPepabOTKH MPHUPOJHBIX  HCTOYHHUKOB
YIIA€BOAOPOAOB (YIJIst, IPUPOTHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO3SHCTBE, Ha NPOM3BOJCTBE M TOHWMAHHE 3HAYCHHUS IHKHUPOB,
OenKoB, YIJIEBOJAOB IS OpraHM3Ma  4eJOBeKa; YyMEHHE
NPOTHO3MPOBATH BIUSHHUE BEIIECTB M XUMHUYECKUX IPOILECCOB Ha
OpraHM3M YeJIOBEeKa U OKPYIKAIOUIYIO IPHPOAHYIO CPEIy

yMEHHE WHTETPUPOBATh XUMHUYECKHE 3HAHHS CO 3HAHWSMHU IPYTHX
y4eOHBIX TPEAMETOB

HaJIM4YHe OMbITa pabOThHI C Pa3TMYHBIMUA UCTOYHUKAMHU WH(POpMAIIUN

Mo XUMHH (Hay4yHas M HAy4YHO-TIOMYyJISipHAs JHUTEpaTypa, CIOBapH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)
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yMeHHEe OOBEKTHUBHO OLEHUBATh MH(GOPMALMIO O BELIECTBAaX, UX
IOPEBPAlICHUSIX M IPAKTUYECKOM TPUMEHEHMM UM yMEHHE
MCIIOJNIb30BATh €€ JIIs pelIeHns yueOHO-1103HABaTEIbHbBIX 3a/1a4
BnaneHue ocHOBaMU MOHSATUHWHOIO ariapaTta U CHUMBOJIUYECKOIO
S3bIKA XMMUU JUIS COCTaBIICHUS (POPMYIT HEOPTaHMYECKUX BEIECTB,
YpPaBHEHUH XUMHUYECKMX pEaklMi; OCHOBAMM XHMHYECKOM
HomeHkaTypsl (IUPAC u TpuBHanbHOiN)

YMmeHne oObSICHATh CBSI3b MOJIOKEHUS eMeHTa B Ilepuoandeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsii sijpa, oOIee YHCio
JJIEKTPOHOB), PACHpECICHUEM 3JIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJOB, KAIUA U KaJbLIHS
IIpencraBienrne O  NEPUOAUYECKONM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (pasinyc aTroma, 3J1eKTPOOTPUIIATEIbHOCTb),
IIPOCTBIX M CIOXKHBIX BEUIECTB OT IOJOXKEHUS DJIEMEHTOB B
[lepuonuueckoii cucremMe (B MajblX [MEPUOAAX U TJIABHBIX
HOATPYIINax) U AJIEKTPOHHOI'O CTPOCHUS aToMa

YMmenue kiaaccuupoBaTh:

XUMUYECKHE IJIEMEHTHI

HEOPraHWYECKHE BEIIeCTBA

XUMUYECKHE PEAKIINU

YMeHue onpeaesnsrh:

BaJICHTHOCTh U CTENEHb OKHUCICHHS] XUMHUYECKHX 3JIEMEHTOB, 3apsi
MOHA

BUJ XUMUYECKOM CBSI3U M THUIl KPUCTAIUIMYECKOM CTPYKTYphI B
COEJIMHEHUSIX

XapaKTep Cpe/ibl B BOJHBIX pacTBOPAx BEUIECTB (KUCIOT, OCHOBAHUM)
OKHUCJIUTEIb U BOCCTAHOBUTEIH

YMeHue xapakTepu3oBaTh (U3NUECKUE U XUMHUYECKUE CBOICTRA:
IOPOCTHIX BEWIECTB (KUCIOpPOJ, O30H, BOAOPOA, rpadur, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KalaWil, MarHHi,

KaJIbIIMH, aTFOMHHHH, JKeJIe30)
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CJIO)KHBIX BEIIECTB, B TOM 4YHCIE MX BOJHBIX PAacTBOPOB (BOAA,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCUIBI
metamwioB [-ITA rpynm, amromunms, menu (II), nuaka, xenesa (I u
II0), oxcuner yrinepoaa (IL u IV), kpemuus (IV), azota u pocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,

docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

MpPOTHO3UPOBATh M  XapaKTEpPU30BaThb CBOMCTBAa BELIECTB B
3aBHCHUMOCTH OT UX COCTaBa U CTPOCHHUS, NMPUMEHEHHUE BEIIECTB B
3aBUCHUMOCTH OT HMX CBOWMCTB, BO3MOXHOCTb IMPOTEKAHMS

XUMHNYCCKUX HpCBpaIHeHI/II;'I B Pa3JIMYHBIX YCIOBHAX

YMeHue cocTaBisITh MOJICKYJIAPHBIC 1 HOHHBIC YPaBHCHUA peaKHHﬁ,

B TOM YHCJIE:
peaxiuit HFOHHOTO OOMeHa
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI

WITIOCTPUPYIOIUX XHUMHUYCCKUC CBOMCTBa HU3YUYCHHBIX KJIACCOB

(TpyIin) HEOPraHUYECKUX BELIECTB
MOJTBEPKJAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
YMeHue BIYUCISTH (IPOBOAUTH PACUETHI):

OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MacCChbl BCIHICCTB,

MacCOBYIO JIOJFO XMMHUYECKOTO 3JICMEHTA B COCTUHCHUH
MAacCOBYIO JIOJTFO BEIIECTBA B pacTBOPE,
KOJIMUECTBO BEIIECTBA U €r0 Maccy, 00beM ra30B

M0 ypPaBHEGHUSM XHMHYECKUX PEAKIUH M HAXOAWTh KOJIHYECTBO
BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOITYKTOB PEaKIIUU
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH ~ METOJAMH HAy4HOTO TIO3HaHUsS (HaOJIIOJEHHE,
U3MepeHHe, YKCIIEPUMEHT, MOJISIIMPOBAHKE) TIPU U3YUCHUU BEIIECTB
U XVUMHYCCKHUX SIBJICHUH; yMeHHE C(HOPMYIHpOBaTH NpOOIeMy |
MPEIJIOKUTH IMTyTH €€ PeIIeHuUs

Oe3omacHOi pabOThl C XUMHUYECKHUMH BEUIECTBAMH, XMMHUYECKOMN
MOCYJI0¥ M JIa0OpaTOpPHBIM 000PY0BAHHEM

npaBUIaMu 0e301macHOTO oOpareHus c BEIIIECTBaMH,

HCIIOJIb3yCMBIMH B MMOBCEIHEBHOM JKU3HH, IIpaBUJIaMU IMOBCACHHA B
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HesIX cOepexeHus: 370POBbS U OKPYIKAIOIICH MPUPOTHOU CPEHIbI;
MOHMMaHUE BpeJa (OMacCHOCTH) BO3ICUCTBUS HA )KUBBIE OPTaHU3MBbI
ornpeaenEéHHBIX BELIECTB, croco6oB YMEHbILIECHUS u

MpeaoTBpalICHUA UX BPECAHOT'O BOSHGP’ICTBI/IH

Hamuaue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YyUYCHUC n OIIMCaHHueC (1)I/ISI/I‘IGCKI/IX CBOMCTB BCIIICCTB,
O3HAaKOMJICHHUC C (bl/ISI/I‘-IeCKI/IMI/I U XUMHWYCCKUMU SABJICHUAMHU, OIIBITHI,

WJUTIOCTPUPYIOIIHME MPU3HAKK TPOTEKAHNS XMMHUCCKHUX PEaKIIHA
U3y4YeHHE CIIOCOOOB pa3eicHHs CMecel

MOJlyY€HUE KHUCIOpPOoJa M H3Y4YEHHE €ro CBOICTB; IOIy4YeHHE
BOJIOPO/Ia M U3YUYEHUE €T0 CBOMCTB; MOJYyUYEHHUE YTJIEKUCIIOro ra3a u
M3yYEHHE €ro CBOKMCTB; IMOJyYCHHE aMMHaKa M HW3Y4YEHHE €ro

CBOWCTB

IPUTOTOBJICHHE PACTBOPOB C OMNpeneiIEHHOH MaccoBOM JoJjeit

pPacTBOPEHHOTO BEILIECTBA

NpUMEHEHUE  WHIUKATOpPOB  (JlakMyca,  METUJIOpaHXka U
denondranenna) 1 onpeaeieHus XapakTepa Cpelibl B pacTBopax

KHUCJIOT U LIeo4ei

WCCIICZIOBAHUE M OINKMCAHHWE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3UUHBIX KJIACCOB; 3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHJIaMH  METAJJIOB,  PAacCTBOPUMBIMHM W HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMM; TOJY4YEHHE HEpPacTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTala Jpyr'MM M3 pacTBOpa COJIH;
UCCleIoOBaHHe aM(pOTEpPHBIX CBOMCTB THUAPOKCUIOB AIIOMHHUS H

[IUHKA

pelIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIMHEHUIY; «DIIEKTPOJIUTHYECKAS
Iucconuanusy; «BakHeHIIne HEMETaluIbl M HMX COCIHHEHHS,

«Baxuenime MeTaibl U UX COETUHEHUI»
XMMHYECKHE  JIKCHEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MPU3HAKHU

MMPOTCKAHUA peaKI_II/Iﬁ HMOHHOTO O6MCHa; KauUCCTBCHHLIC PCAKIIMHU Ha

MPUCYTCTBYIOIIME B BOAHBIX PAcTBOpaX HOHBI: XJIOPUI-, OpOMHU/I-,
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nonua-, cymnbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, MarHus, KaJIblIUs, a IFOMHUHUA,
xenesa (2+) u xenesa (3+), menu (2+), nMHKA

VYMenue:

NpEACTABIATE PE3YJIbTATBI JKCICPHUMCHTAa B (bOpMC BBIBOJIOB,
J0Ka3aTciIbCTB, I‘pa(l)I/IKOB n Ta6HI/ILI U BBIABJTH SMIIMPHUYCCKUC

3aKOHOMEPHOCTH
YCTaHaBJIMBAaTb CBs3HU MCKIOY PCaJIbHO Ha6J'IIOI[aCMI)IMI/I
XUMHUYCCKUMU SABJICHUSAMHU U IpoHeCCaMu, IMPOUCXOAAIIHNMU B

MaKpo- U MUKPOMHUPE, 00BACHATh IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 [lepBoHayanbHbIE XUMUYECKUE MTOHATUSA
1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3enieHus: cMeceit

12 ATOMBI U MOJICKYJIbI. Xumudeckne 3aeMeHThl. CHUMBOJIBI  XMMHYECKUX
OJICMCHTOB. HpOCTHe 1 CJIOXKHBIC BCIICCTBA.

. Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB XWMHYECKHX JIIEMEHTOB.
Crenenp OKUCIIEHUS

3aKOH MOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs aTOMHAas Macca.
1.4 OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBast 10151 XMMHUYECKOT'0 AJIEMEHTA

B COCIUHCHUU

i5 KonnuectBo BemectBa. Monb. MomsipHass macca. MousipHbIii 00bEM Ta30B.
B3anMocBsI3b KOJTMYECTBA, MACChl M YUCJA CTPYKTYPHBIX €MHUI] BEIIECTBA

L6 du3nuecKue U XUMHUUYECKHUE SABJICHMs. XUMHUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKHE YPaBHEHUS

IIepnonnueckuit 3axkoH U Ilepuonuueckas cucteMa XUMUYECKHX JJIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

Ilepnonnueckuii 3akoH. llepnomnueckas cuUCTeMa XMMHMUYECKHX DJJIEMEHTOB
2.1 .. Menneneesa. Ilepuoast u rpymmbsl. @U3HUECKUN CMBICI MOPSIKOBOTO

HOMEpa, HOMEPOB IIEPpUOJia U I'PYIIILI DJICMCHTA

Ctpoenne atomoB. CocTaB aTOMHBIX sifep. M3oronbl. DnekTpoHbl. CTpoeHue
2.2 JJNIEKTPOHHBIX 000JOYEeK aToMoOB TepBbIX 20 XHMHUYECKHX DIIEMEHTOB

[Tepuonuueckoit cucremsl .M. Mennaeneena

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
NIEpUOJOB, Kalus, Kaiuplus (paguyca aToMOB, 3JIEKTPOOTPULATEIBHOCTH,
2.3 METaJNINYECKUX M HEMETaNIMYeCKUX CBOMCTB) W HMX COEAMHEHHH B
COOTBETCTBUHM C IIOJIOKEHHEM »3JeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM HUX AaTOMOB

3 CrtpoeHue BemecTna
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Xumuyeckasi cBsi3b. KoBaneHTHas (mosispHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHYECKUX  3JeMeHTOB. oHHas  CBs3b.

Mertamnmuueckas cBsI3b

Tunbel kpucTammuueckux pemeéTrok (aToMHas, HOHHAs, MeTajIn4yecKkas),
3aBUCUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOW PEIETKU U BUIA

XHUMHYCSCKOH CBSI3U

Bakueitmme MMPEACTABUTCIIN HCOPraHM4YCCKUX BEIICCTB. Hemeramnel u nx

COCAMHCHUSI. Mertamisl 1 uX COCIUHCHUA

Knaccudukanus 1 HOMEHK/IAaTypa HEOPraHUYECKUX COEJMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCIIOTHBIE, am(oTepHBbIE) u
HecosieoOpa3yomue; OCHOBaHMN (IIENOYM U HEpacTBOPHUMBIE OCHOBAHUS);
KHACJIOT (KUCIIOPOACOJAEpXKAIIMEe U OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHMX U KUCIIBIX)

Odusznueckie W XHMHUYECKHE CBOWMCTBA IMPOCTHIX BEHICCTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

dusnueckue U XUMHUUECKUE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HATPUS, KAJIWs, MarHUS M KaJbIIWs, aTFOMHHUS, Kelle3a. DICKTPOXUMHUECKUH

P HAIPSKEHUN METaJIOB

DU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAIIOB:
XJIOpPOBOJIOPO/Ia, CEPOBOJOPO/Ia, aMMHUAKa

dusnueckue ¥ XMMHUYECKHE CBOMCTBA OKCHUIOB HemeTauioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tomyuenue
OKCHIOB HEMETAIJIOB

Xumnueckue cBoiictBa okcuaoB: metauioB [A-IIIA rpymn, mmuka, meau(Il) u

xeneza(ll, III). [TomyueHne okcua0B METAIIIOB

XVMUYECKHE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX THAPOKCUAOB (HA MIPUMEpE
TUAPOKCHJIOB AJTIOMUHMS, OKejie3a, IuHKa). [lomydeHume oOcCHOBaHUNA U
aM(pOTEepPHBIX THIPOKCHUIOB

OOmre XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOJOPOIHOM,
CEpHHUCTOU, CepHOM, a30THOH, (pochopHOH, KpeMHHUEBOM, yroapHOW. OcoObIe
XMMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOW CEpHOW W a30THOW KHCIIOT.

[Tonyuenue kucior

OO6mmue xuMHuyecKkre cBoicTBa cpeHux coneil. [lomydenne coneit
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[Monmyuenne, coOupaHme, pacro3HaBaHUE BOIOPOAA, KUCIOpOJa, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuu

[Tonmyuenune ammuaka, CEpHOM M a30THOM KUCIIOT B MPOMBILLIEHHOCTH. O01mune

CHOCOOBI MOJTYyUYEHUS] METAJIOB
['eneTnyeckas cBsI3b MEXKIYy KlacCaMy HEOPraHUYECKUX COECIMHEHUM
XUMUYECKUE PEAKIIUU

Knaccudukanysa XuMruyecKkux peakiuui 1o pa3inyHbIM PU3HAKaM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIUMX B PEAKIMM BELIECTB, MO TEMIoBOMY 3(¢eKTy, Mo

H3MEHCHMIO CTEIICHEH OKMCICHUS XUMUUECKIX YJIEMEHTOB

TemnoBoit 3¢p¢deKkT XUMHYECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHUS.

OK30- U SHAOTCPMUYICCKUC PCAKITNU. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

OKuCINTEeIbHOBOCCTAHOBUTEbHbIE peakMi. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoueccsl  OKHCIEHHMS M BOCCTAHOBJIEHHUS.  OJEKTPOHHBIM  OanaHC

OKHCJIMTEIILHOBOCCTAHOBUTECIIHHOM pC€aKnuu

TeOpI/IH SHGKTpOHHTquCKOﬁ JUCCOLMalu. KaTI/IOHBI, AHHOHBI. BHCKT];)OJ'H/ITI)I

" HCOJICKTPOJIUTHI. CunbHBIC U cIa0bIe SJICKTPOJINUTHI. CrerncHb JUucconranmmn

Peakiun noHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaxunﬁ HOHHOTI'O O6MCH3.,

IIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPAaBHEHHUS PEaKIINI
X¥MHMS ¥ OKpyXKarolas cpeaa

BemecrBa m Marepuanel B IOBCEIHEBHOW JXM3HM 4YesnoBeka. bezomacHoe
WCIOJIb30BAHNE BEUIECTB M XMMHUYECKHUX pEaKIMid B jabopaTopuud U OBITY.

HepBaﬂ IMOMOIIB IMTPHU XUMHYCCKUX O0XKOraxX U OTPABJIICHUAX

XUMHUYECKOE 3arps3HEHHE OKPYKaloIIew cpelnbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/IyXa U BOAOEMOB), CIIOCOOBI €ro MPEAOTBpAIlCHUS
[Ipenenbnas nonmyctumasi koHuentpamus BemectB (I1/IK). Ponp xumuu B
pEIIeHNH DJKOJIOTUYECKUX TMpolieM. YCuieHue mapHUKoBOro sddekra,

pa3pyiieHne 030HOBOTO CJIOSI

[Ipumenenue cepsl, azora, hocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN B
OBITy, MeIUIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3sicTBe. [IpuMeHeHue
METaJUIOB M CIUIaBOB (CTaib, YYTYH, TIOPAJIOMHHHUNA, OpoH3a) B OBITY H
POMBIIIICHHOCTH UX coeuHeHH. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI X OT KOPPO3UHU
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[IpupomHble WCTOYHUKH YTIIEBOJIOPOAOB (Yyrojb, MPUPOAHBIA Ta3, HEQTH),

MPOIYKTHI UX MepepadoTku (OEH3UH), UX PO B OBITY U MPOMBIIUICHHOCTH

HepBOHa‘-IaJIBHBIe MIOHATHS 00 OPraHMYCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoga (MeTaH, OTaH, OTUJICH, al€THUJICH, 3TAaHOJI, INTMICPHUH, YKCYCHasd KI/ICJ'IOTa).
ITousTHEe 0 OMOJIOrMYEeCKH BasKHBIX BCHICCTBAX: KUPAX, Gem(ax, YIjieBoaax — U ux

POJIH B KU3HH YEIIOBEKA

PacuéTer:

1o ¢popMysaM XUMHUYECKUX COCTMHECHUN

Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

110 XUMHUYCCKHUM YPaBHCHUAM



JlemapramenT 00pa3oBanusi AMUHHCTparmn . EkatepunOypra
MyHHUIMIAIEHOE aBTOHOMHOE 00111e00pa30BaTelIbHOC YUpEkIeHHE CpeiHsst 001eo0pa3oBarenbHast mkosa Ne 36 um. M.I1. OxuHioBa
620078, r. ExatepunOypr, yi. Mansiesa, 134 ten. 8(343) 374-02-91,
WHH/KIIII: 6660013769/667001001, e-mail: soch36 @eduekb.ru

YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

1. Ta6puensu O.C. Xumust. 8 kiacc: yueOHUK U1 0011e00pa3oBaTeNbHbIX OpraHu3atuii. — M.:
IIpocsemenue.

2. Tabpuensu O.C. Xumus. 9 xinacc: yueOHUK [Tt 001e00pa30BaTeIbHBIX OpraHu3aiii. — M.:
[Ipocsemenue.

3. Tlepuomudeckas cucrema xumudeckux amemenToB J[.M. MenzaeneeBa (Tabmumia st

IIKOJIbHUKOB).

Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAaHHI M COJICH B BOJIC.

DNEeKTPOXUMHUECKUN psifl HAPSDKEHUH METaLIOB.

Tabnwira nHIMKAaTOPOB (OKpacKa B Pa3IMIHBIX Cpeax).

N

Psan aktuBHOCTH MeTaiuioB H.H. bekerona.

METOINYECKHUE MATEPHUAJIBI UISA YYUTEJIA

1. Tabpuensa O.C. Xumus. 8 kiacc: MeTogudeckoe mocooue ays yuaurenss. — M.: [IpocBenieHue.

2. Tabpuensn O.C. Xumus. 9 xinacc: Mmeroandeckoe nocooue s yunrens. — M.: [Ipocemienue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. CrpaBOYHMK XMMHUYECKUX COeTUHEHNI — https://chemister.ru
2. bubmmoreka [{OK (8 kmacc) — https://m.edsoo.ru/7f41837¢

3. bubmoreka [IOK (9 kmacc) — https://m.edsoo.ru/7f41a636
4

OrtxpeiTeiii 6ank 3aganuit OI'D no xumun (GUITN) — https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge
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