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IHosicuuTeALHAA 3aNMNCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON POrpaMMbl OCHOBHOTO 00I1IEro 00pa3oBaHusl, PEICTABICHHbBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamum.

[Iporpamma 1o xuMuu Aa€T MOPEJCTaBICHUE O MENsAX, OOIIed cTpaTeruu
OoOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPEAeNIIET BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JIEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOKHOCTEH  JJII  CaMOpa3BUTUS WU
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICOBATEICKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHHsl MPOTpaMMbl N0 XUMHUH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATUH O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoamyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuii mup», «buomnorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/1a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



Hay4YHBIM METOJaM MO3HAHUSI MPU U3YYCHUU BEIIECTB U XMMHUYECKUX PEaKIUil, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U MX IPUMEHEHUH B y4€OHO-
MO3HABATEILHON M y4eOHO-UCCIE0BATENBLCKON AeATeIbHOCTA, OCBOCHUM TTPABUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaYCHUE PUOOPETU TaKUE 1IEIH, KaK:

— (opmMupoBaHHE WHTCIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OOyJarommxcss K CaMOCTOSTEIBLHOW IO3HABATEILHON JEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOITUMUCS
OMbITa Pa3HOOOPA3HOM JEATECIBHOCTH, MO3HAHUS WU CAMOIMO3HAHUSI, KIHOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHWUSA U OIbIT, MOJYYEHHbIC MPU HU3YyUYCHUH
XUMHUH, IPUMEHSATH UX MPU PEIICHUU TPOOIEM B TOBCETHEBHOM KU3HU U TPYI0BOM
JEATEIIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA T'yMAaHUCTUYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiisi U HAMpaBICHHOCTH MAJIbHEHIIIETO
oOy4eHus.

OO611ee yncao 4acoB, OTBEIEHHBIX JIJIsI U3YUEHUSI XUMUHU Ha YPOBHE OCHOBHOT'O
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

Conep:xanue o0yueHust
8 kJacc

IlepBoHaYa/IbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. PU3WYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE



BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XMMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoObI pa3faeieHust CMECei.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE »dJeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTeNbHAs aToMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KonuuectBo BemectBa. Monbs. MosipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AMHMI] BelmiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

duznueckre U XUMUYECKUE SIBICHHUA. XUMHUYECKas peakuus 1 e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHHA. Kiaccudukarms
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

XUMHYECKUMN IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B TaOOpaTOpUU U
npuémMamMu 0OpalleHus ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O00pa3sUOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢uznyeckux (IUIaBI€HHWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIUBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENA C KUCIOTOMN) ABJICHUN, HAOIIOIEHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHUS XMMUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Kenes3a ¢ pactBopoM cosd meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTULIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MIPOBENEHHS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(I1apoCTepIKHEBBIX ).

BaxxHeillne npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37€eMEHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B TpupoAe, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJlydYeHHUsl KHUCJIOopoJa B JIabopaTOpUU M MpOMbIIUIEHHOCTH. KpyroBopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEaKUWH. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3/yXa, YCWJICHHE MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSL.



Bonopon — aneMmenT u npoctoe BemecTBo. HaxoxaeHrne Boiopoaa B npupoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoTyueHust. KucmoTs
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpOB B IIpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHUJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcuaoB. Du3mveckue U XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

XUMHUYEeCKUIN IKCIIEPUMEHT:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0JCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
MpeKpalieHus ropeHus (rmoskapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOZOpOoa (ropeHue), B3auMoeicTre Bogopoa ¢ okcugom meau (1) (Bo3moxHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEIEIEHHON MACCOBOU AOJEn
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEI0UYEH, U3YyUEHNE B3aUMOJCHCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KHCIOTBI, KUCIOT C METalaMu, peakiui
HEWTpanu3aluu, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO



MeTaJljIa IPYyTUM U3 PaCcTBOPA COJIM, PEIICHUE IKCIEPUMEHTAIIBHBIX 33144 110 TEME
«BaxkHemme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aTroMoB. XHMMHYECKasi CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsiTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMENIbHBIE METAIbI,
rajlore€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUIPOKCHUIBI.

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneesa. KopoTkonepuoanas u JiuuHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux osnemeHtoB /. M. Menpeneesa. llepuonsl u rpymnmsl.
PuU3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB HepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOIAM.

3nauenue [lepunogmueckoro 3axkoHa u [leprnoauyeckon CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld U
IpaKJaHUH.

Xnmuueckass cBs3b. KoBajlleHTHas (ToOJisIpHAss M HEMOJSpHAas) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OkuceHns U BOCCTaHOBIIEHNs. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYEeCKUMN IKCIIEPUMEHT:

u3ydyeHue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakliy pas3ioKeHUs], COSTUHEHUS).

MesxknpeaMeTHble CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHUS: HAy4YHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(uKalus, MNEepUOJUYHOCTb, HaOIIO/JCHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.



®duszrka: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIA/, H30TOIIbI,
pPanvoOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIHYMHBI, €IMHULIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIC3HBIS
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 kiace

BemecTBo M XMMHUYeCKasi peaKIus

[Teprognuecknii 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB, KAJHs, KAJIBLIHS U KX COCTUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM 3JeMeHTOB B llepuomguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKasl CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYecKUX peakuuid Mo pa3aIndyHbIM [IpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. IloHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIME HAa CKOPOCTh XHWMHYECKOW PEaKUUH U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBieHue  ypaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMW C  HCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, aHnoHbl. MexaHu3m aucCcOLMallii BEUIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconranuu. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiiuun noHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE ypaBHEHUs peakiui. CBOWMCTBa KHUCIOT,



OCHOBAHUU U COJIEH B CBETE MPEACTaBICHHI 00 3JEKTPOIUTHUECKON TUCCOIMALINN.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsTHE O THIpONIM3E Cconel.

XUMHYECKHUMN IKCIIEPUMEHT:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura W anmaza), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOMPOBOJHOCTU
pPacTBOPOB BEIIECTB, MpoOIlecca JUCCOLMAIIMHI KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), MPOBEJCHUE OIBITOB, WLIIOCTPUPYIOIIUX
NpPU3HAKK TPOTEKAHMs] peakuii HMOHHOro oOmeHa (oOpa3oBaHue OcCalka,
BbIJICTICHUE Ta3a, OOpa3oBaHHE BOJbI), OMBITOB, WUTIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHMil (FOpEeHUEe, pPEeaKLUu pa3lIoKEHUS,
COCMHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil HA HOHBI, pEICHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJI0pa (B3anMOIECHCTBIE
C MeTajulaMM, HeMeTaJlaMu, niesnodamu). Xuoposojxopor. ConsHas KuCHOTa,
XAMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaskHenme XI0puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nyYecKue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NIECKHue 1 XUMUYECKHE CBOMCTBA (00IIMe KaK MpeCTaBUTENsS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CEepHOM KucaoThl. [IpumeHeHue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peaklMs Ha CyJab(}ar-HOH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolEel Cpelbl COECOUHEHUSIMHU Ccepbl (KHUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, pacnpOCTPAHEHHE B MPUPO/E,
duznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkue u XMMHYECKHUEe CBOMCTBA, NoyyeHue 1 npuMeHnenue. Cov aMMOHMUS,
ux (pU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHune. KauecTBeHHas peakius Ha



MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MOJydeHHe, (PU3NYECKUE U XUMUYECKHUE
CBOMCTBa (00OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U  CrHenupuIecKue).
Hcrnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIBHBIX YIOOPEHU.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu gocdopa, guszndyeckue U xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHbIE CTENICHU OKUCIIECHUS. Y TIIepO/1, ATTIOTPOIHBIE MOIU(DUKAIUY,
pacmpocTpaHeHHe B NMpUpPoAe, GU3HUecKue U XUMUYECKUE CBOMCTBA. AJCOPOIIHS.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMHUYECKME CBOMCTBA, JEHCTBHE HA JKHUBBIC OpPraHuW3Mbl, I[OJYyYEHHE U
IpUMEHEHHE. DKOJIOTHYecKue NpoOiieMsl, cBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dekt. YronpHas
KHCIIOTAa U €€ COJM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIIEBOAOPOAOB (yrojib, IPUPOJIHBIA Ta3, HEPTH),
OPOAYKTBl UX mepepaboTku (O€H3MH), MX pOJib B OBITY M IMPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yrieBogax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61ure npeacraBieHus 00 okcuie
kpemaus (IV) u xpemaueBoi kucinoTe. CHIIMKATHI, UX HCIIOJb30BaHUE B OBITY, B
POMBIIUIEHHOCTU. BaxkHele cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
EeMEeHT, OeToH, ene300eToH. I[lpobiembl 0€30MacCHOTO  MCIOIL30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOM KU3HU.

XUMHUYEeCKUIN IKCIIEPUMEHT:

U3y4YeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAaY€CTBEHHBIX PEAKIUMN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB
UX TPOTEKAHMSI, OMNBIThL, OTpaXKalIIUe (QU3NYECKHEe M XHMHUYECKHE CBOMCTBa
TAJIOTEHOB M MX COEIWHEHUH (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAJIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (TaJIOTeHUI0B), 03HAKOMJIEHHE C 00pa3amMmu
ceppl U €€ COeNMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEpUAsOB),
HaOJII0IeHUE Tpoliecca 00yIIMBaHUs caxapa MoJl JeHCTBUEM KOHIEHTPUPOBAHHOMN



CEpHOI KUCIIOTHI, U3yYEeHUE XUMUYECKUX CBONCTB pa30aBIE€HHOM CEPHOM KUCIOTHI,
MIPOBE/ICHNE KaUYeCTBEHHOW PEaKIINU Ha CyJIb()aT-noH ¥ HAOIIOJACHHE MTPU3HAKa e
IpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX yIoOpeHui, NmojlydeHue, coorupaHue, pacro3HaBaHUE U U3Y4YEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHHS, B3aMMOJICHCTBHE
KOHILIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HM3Yy4YEHHE MoOJieJied KpUCTAUIMUYECKUX PpEeHIETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJIEHHE C MPOILIECCOM aACOPOIMH PACTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IOJy4YEHHUE,
coOupaHue, paclio3HABAHUE U M3YYEHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
[POTEKAHUs, O3HAKOMJICHHE C NPOAYKUHMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTauibl U UX
COEIUHECHUS.

MeTasuibl 1 X COCAUHEHMS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHus B llepuommueckor cucreme xumuyeckux siaemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHus: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI X OT KOppo3uu. CriiaBsl (CTallb, 4yTYH, JIOPATIOMUHUNA, OPOH3a)
U UX IPUMEHEHHE B OBITY U TPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B IMPUPOJE.
duznyueckre U XMMUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanusi). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [IpuMeHeHuMe WIEIOYHBIX METAIOB MW UX
COCIMHEHNH.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[Tepnoanueckout cucteMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckne 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJblus. Baxknelue coequuenus Kaabus (OKCH, TUIPOKCH, coiin). KEcTKoCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMs. AM(POTEpHbIE CBONCTBA OKCUA M THIAPOKCHIA
AITIOMUHUS.



Keneso: nomoxenue B [lepuoanueckon cucteMe XMMHYECKUX 3IEMEHTOB /1.
N. MenneneeBa, CTpOoeHHE aroMma, HaxoXiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(I, ux cocraB, CBOMCTBA U MOJyUYCHHE.

XUMHUYEeCKUMN IKCIIEPUMEHT:

O3HAKOMJICHHE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg WU HaTpUs C BOJOM (BO3MOXKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS JKeie3a B KHUCIOPOJIe
(BO3BMOKHO  KCHOJIb30BAaHHE  BHJIECOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiblug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS 1
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/lau mo TeMe «BakHeiime
METAJUJIBI U KX COCTUHCHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM 4eloBeka. beszomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyKalollehd cpenbl (MpeaesnbHas JOomycTUMas
KOHIIEHTpalus BeuiecTs, nainee — [1/IK). Ponb xuMun B pelieHnH 3KOJIOTMYECKUX
po0Iem.

XuMHYECKHUI IKCIIEPUMEHT:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

MesxknpeaMeTHble CBSI3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTI'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHS: HAy4dHBIN (DakT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCTIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

du3nka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/]I, U30TOIIbI,
Paau0aKTUBHOCTD, MOJIEKYJIA, AIEKTPUUECKUI 3apsig, MIPOBOJAHUKH,
MOJYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,



arperatHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, pACTBOPUMOCTbh, KpUCTALTUYECKast
pemeéTKa, CIUIaBbl, (PM3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPEHUS, KOCMUYECKOEe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTemMa, MUHEpPAJIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MaKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOAbI, TTOJIE3HBIC
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

ILnanupyembie pe3yabTaThbl 0CBOEHHS POrpaMMbl 110 XMMHM HA YPOBHe
OCHOBHOT'0 001Iero 00pa3oBaHMsI

JIM4HOCTHBIE pe3y/bTAThI

JIM9HOCTHBIE pe3yNIbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENFHON JIESTETFHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKIMU
COILMOKYJIBTYPHBIMA M JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSMH, TNPHUHITHIMH B
oOIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIMAIA3AINN 00yJarOIINXCSl.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBATBbCS ~ CHCTEMOM  IMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAIMH |
pacumpeHue ombITa IesITeNIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

IICHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY
U HAay4YHOMY HACJEIWI0, TOHUMAaHHUSA 3HAYCHUS XMMUYECKOH HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMAaIMeil o
NEePEAOBbIX JOCTH)KCHUSX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XHMMHU,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MUpPA U OOIIECTRA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NpPEACTAaBICHUS O COIHMAIBHBIX HOpPMax W NpPaBUJIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAEATENbHOCTH TIpU
BBIIIOJIHCHUM yYEOHBIX, TIO3HABATECIILHBIX 3a/1a4, BBIMOJIHEHUN XUMHUYECKUX
IKCTIEPUMEHTOB, CO3JJTaHUH YUIEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHHUIO
¥ B3aMOIIOMOIIIH B TIPOIIecCe dTOW YIeOHOH JAesITeTbHOCTH, TOTOBHOCTH OLIEHHBATD
CBOE TOBEIICHUE M IOCTYIKH CBOUX TOBApPHUIICH C TMO3WIMA HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIIEACTBUI TTOCTYITKOB,;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PEHUYECCKHE TMPEACTABICHUS O BEIIECTBE M XMMHYECKOW pEaKIWy,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH U COCTABJISIOIINE
OCHOBY JUIsl TIOHUMaHUsI CYITHOCTH HAyYHOW KapTUHBI MHpPa, MPEACTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOABI, B3aHUMOCBS3SX YEJIOBEKA C
MIPUPOIHOM CPEJIOH, O POJIM XMMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHUHM, HEOOXOIUMBIE JIsi OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH M YPOBHA OOYyYEHHS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME LIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU M
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOI0Jsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOIMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpaIllEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO podecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM 1O  XMMHM, OCO3HAaHHBIH  BBIOOp
WHIMBUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AESATENbHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHUS, MOHUMAHUE LEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  JKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed HX pEeHIeHHUs] MOCPEJCTBOM METOJOB XHMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATENIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOW MPAKTHKE.



MeTtanpeameTHble pe3yabTaThl

B cocraBe wMerampeaMeTHBIX PE3yNbTaTOB BBIICISIOT 3HAYUMBIC TS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TSOPHs, TPUHITHII,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, OSKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOM
HAayYHOW KapTHMHE MHUpA, U YHUBEpPCaIbHbIC YIeOHbIC NEUCTBUS (IO3HABATEIIHHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOpPhIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEeSATETLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeicTBUs:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTEIBHBIX (DaKTOB U SIBJICHHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKAINKA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XuMHuueckas ¢GopMmysia W YypaBHEHHUE
XUMUYECKON PEaKIuu — MPHU PEIICHUN YIeOHO-TTO3HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEJCTABICHNN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble ucciienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11 (POPMUPOBAHUS TUIIOTE3HI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHUIA;

NPUOOPETCHUE OINBITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOAOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, AHAIM3UPOBATH WM HUHTEPIPETHPOBATH HHEOOPMALHUIO
pa3IMyYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaEMYIO U3 PA3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIMUTEpAaTypa XUMHUYECKOIO COJAEpPXaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, TIPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOWpaTh ONTUMATBHYIO (DOPMY MpEACTABICHUS HHPOPMAIH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUUA MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Juasiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIMPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEIOBAHUIO CBOKMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  ACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJSATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUKA MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHMBATh COOTBETCTBUE IIOJIYYECHHOIO pPE3ysbTaTa 3asBICHHOM LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.

IIpeameTHbIe pe3yIbTATHI

B cocraBe mnpeaMETHBIX peE3yJabTaTOB II0 OCBOEHHUIO 0053aTEIBHOTO
COJEpKaHUs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAyYHBIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
NEATEIbHOCTH IO  IIOJYYEHHIO HOBOTO  3HAaHMs, €ro HWHTEPHpPETallNH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYALIMSIX.

K koHiy oOyueHus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

®pACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX ITOHSATHM: aTOM, MOJIEKYJa,
XUMUYECKUN JIEMEHT, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAsI U MOJIEKYJISIpHAsI Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JIsI XUMHYECKOIO
AJIIEMEHTa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTA, OCHOBAaHHUE, COJb,
DNEKTPOOTPULIATENBHOCTb,  CTENEHb  OKUCJIEHUS, XHMHUYECKAs  peaxkuus,
KJ1accu(pUKanus peakiuil: peakliMi COECIUHEHHUS, PEaKIUU Pa3I0KEHUS, pEaKIUU
3aMELICHUs], PEeakIUu OOMEHa, 7K30- U 3HIOTEPMHUYECKHE PEAKIMH, TEIIOBOU
3p¢deKT peakuuu, SApO aroma, IEKTPOHHBIM CIIOM aToma, aTOMHas OpOUTAb,
paguyc atoMa, XUMHAYECKasl CBA3b, MOJIIPHAS W HENOJIAPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBf3b, WOH, KAaTHMOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAasE KOHLEHTpalusi) B paCTBOPE;

e MJUTFOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHIATHH H
IPUMEHSATH 3TH MOHATHSI IPY OMMCAHUU BELIECTB U UX MPEBPALLCHMIA;

®ICII0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTABJIEHUSI (JOPMYJT BELLIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

®ONPENEATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb OKHUCIIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAIIECHKHOCTD
BEILECTB K ONPEACIEHHOMY KJIacCy CO€AMHEHUN Mo (GopMyiaMm, BUJI XUMUYECKON
CBsI3U (KOBaJEHTHAsl U MIOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSX;

epackpbiBaTh cMbIca Ilepmomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATH IOHUMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT MX MOJOXeHus B [leproanueckoil cucTeMe, 3aKOHOB COXPAHEHUS
Macchl BEUIECTB, IMMOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJISIPHOTO YYE€HUS, 3aKOHA
ABorazapo;

®ONNCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ileprognueckoi
CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3audarTh MOHATUS «IJIaBHas moArpynna (A-
rpynna)» u «mnobounas noarpymnmna (b-rpymma)», Maneie U OOJbLIME MEPUOADI,



COOTHOCUTH 0003HaUEHUs, KOTOpBIe MMetoTCs B Tabmuie «[lepuonnyeckas cucrema
xuMuueckux dneMeHtoB JI. M. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOLiee 4ucio
3JIEKTPOHOB U PACIIPENEICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

eKJIacCU(UIIMPOBATh XUMHUYECKHE HIIEMEHThl, HEOPraHMYECKHE BELIECTBA,
XMUMHUYECKUE PEAKIUU (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKLMU BEUIECTB, 110
TerioBoMy 3G (heKTy);

eXapaKTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJACCOB, MOJATBEPXkAAasl ONHUCAHUE MPUMEPAMU MOJIEKYJSPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHII;

®[IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTU NPOTEKAHUS XUMHUYECKMX MPEBPAIICHUNA B Pa3IMUYHbIX
YCIIOBHSIX;

®BLIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEUIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (opMyJie COECIMHEHHS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHUIO XMMHUYECKOU
peakumy;

®[IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NESATEIIBHOCTU — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3AIINIO0, KIACCU(PUKALIUIO, BBISBICHUE
IMPUYUHHO-CJIEICTBEHHBIX CBSA3€H — I U3YUEHUS CBOMCTB BEUIECTB M XUMUYECKHUX
peakinii, eCTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HAOJIOJIEHUE, U3MEPEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN);

eCJIeI0BaTh MpaBUiIaM IMOJIb30BAHUS XMMHUECKOM MOCYI0M 1 J1abopaTOPHBIM
00opylI0BaHUEM, a TAaK)Ke MpaBuiIaM oOpallleHUsl C BELIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMUA 110 BBINOJIHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOW JOJIEd PAaCcTBOPEHHOIO
BEILIECTBA, IUIAHMPOBAaTH M IPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB LIEJIOUEN U KUCIIOT € TOMOIIBIO HHIMKATOPOB (JaKMycC,
(beHondTanenH, METUIOPAHK U IPyTHUE).

K xoH1y oOyuenus B 9 kJjiacce npeIMeTHbIE PE3YJIbTAThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

®PACKpBIBAaTh CMBICII OCHOBHBIX XUMHUYECKHX NOHATHI: XUMHUYECKHI 2JIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas
peakiysi, XMUMUYECKasl CBs3b, TEIIOBOM 3(PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DIIEKTPOJIMTHI, HEIIEKTPOJIUTHI, HJIEKTPOJUTHYECKAs IUCCOLHUALNSA,
peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOE paBHOBECUE, OOpaTUMBbIE U
HeoOpaTuMble peakuuy, OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuy,



OKHUCIIUTENIb, BOCCTAHOBUTENb, OKHUCICHHUE UM BOCCTAHOBJICHUE, aJUIOTPOMMUS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTMYECKas),
KpUCTAJUTMYECKasl pelérka, KOppo3us METaUIoB, CIJIABbl, CKOPOCTh XMMHUYECKOU
peakiuu, npeaenbHo gomnyctumas konuentpamus [1/1K Bemectsa;

® UJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMUMHUYECKUX TIOHITHH |
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

®1ICTI0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsI COCTaBJICHUSI ()OPMYJT BELIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIIHM;

® OIIPEIEIATh BAJCHTHOCTh M CTENECHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy coeMHeHuM no hopmyiiaM, BUJ XUMUUYECKON CBA3U (KOBAJICHTHAsI, HIOHHAS,
METaJuInyecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsij MOHA MO0 XUMHUYECKON
dbopmyiie, XxapakTep cpeiibl B BOAHBIX pACTBOPAX HEOPTraHUUECKUX COSAUHEHUM, THUIT
KPUCTALTNYECKON PelIETKU KOHKPETHOTO BEIECTBRA;

epackpeiBaTh cMmbici [lepuoamueckoro 3akona JI. M. MeHnneneeBa wu
JIEMOHCTPUPOBATh €ro MOHMMAaHUE: OMUCHIBATh M XapaKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pPa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OoJibllIME€  TIEPUOABI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCI B
MEePUOANYECKON TaOJIUIlE, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sijpa, oOIlee YUCIO AJIEKTPOHOB U
pacrpeiesieHre UX Mo JIEKTPOHHBIM CJIOSM ), OOBSICHATH 0011IME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB JIEMEHTOB M UX COCIMHEHUN B TIpe/iesiax MaJbIX IMEPUOJIOB U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

ekaccu(PUIIMPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYeCKue BEIIeCTBa,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerioBoMy A(h(eKxTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

®XapaKTepHU30BaTh (OMUCHIBATh) OOIME U CHEUUPUYECKHE XUMHUYECKUE
CBOMCTBA MPOCTBIX W CIIOXHBIX BEIHIECTB, MOJTBEpPKIas ONHUCAHUE MPUMEpPaMHU
MOJICKYJIIPHBIX Y HOHHBIX YPABHCHHH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKITUA;

® COCTABJISITh YPABHEHUS SJIEKTPOJUTUUECKOMN AUCCOLMAIMN KUCTIOT, IIEJI0Yeil
U COJICH, TIOJIHBIE W COKpAIIEHHbIE YpaBHEHUS PEAKIUi HOHHOTO OOMEHa,
yYpaBHEHUSI PEAKIHi, MOITBEPKIAOIINX CYIIECTBOBAHUE TEHETUYECKOW CBS3U
MEX/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

®paCKphIBaTh  CYIIHOCTh  OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMid;

®[IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSX;



®BLIUUCIISITh OTHOCUTEIBbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa 1o (opMyJie COCIUHEHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThI MO YPABHEHUIO XUMHYECKOU
peakuu;

e CO0II0/IaTh TIpaBUJIa MOJB30BAHUS XMMHUYECKOM TOCYI0H M J1abOpaTOpPHBIM
o0opyioBaHUEM, a Tak)Ke IpaBuUiia OOpaIleHus C BEIIECTBAMH B COOTBETCTBHUH C
HHCTPYKIHMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);

®[IPOBOJIUTH PEAKIIUM, TTOATBEPKAAONINE KAUYECTBEHHBIN COCTaB Pa3IuyHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbbhar-, THIAPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
W3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

®[IPUMEHSTh OCHOBHBIC OINEPALMM MBICIUTEIILHON NESITEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHNWE, CUCTEMAaTH3allUI0, BBIABICHUE MPUUYUHHO-
CJIEJCTBEHHBIX CBS3€U — JJISI N3yYEHHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHBIC  METOJbI IIO3HAHHMS —  HAONIOJeHHWEe, HW3MEpeHue,
MOJICTUPOBAHUE, IKCIICPUMEHT (PEaIbHBIM M MBICIICHHBIN ).
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