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HOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOi padouel MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMK TMpernojlaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUWE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeayCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH U3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS Tr100aIbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00yJaIOIIUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHH OOECNedYMBaIOTCS CHelupUKon
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk €€ mzydeHuro. ColepraHue CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUH O XUMUYECKON
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYCCKON MUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K IPyrOMY, BBITIOJTHSSI (YHKITUU OOBSICHEHUS U POTHO3UPOBAHUS CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYYEHUS U3y4aeMBbIX
BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CUCTEMHOM ITPUPObL, IEHHOCTHOI'O OTHOLICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HaHHUS B Hayke. M3yueHne XWMuM NPOUCXOAHUT C MPUBJICYCHUEM 3HAHUW U3
paHee M3Y4YEeHHBIX Y4eOHBIX mpeaMeroB: «Okpykawomuii Mupy, «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHBI. 3a7a4a
y4eOHOTro IMpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XMMUYECKUX 3HAHUU —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAYYHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BEIIECTB U XMMHYECKUX PEaKIIHii, B
(GbopMUPOBaHUY U PA3BUTUU MTO3HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00pallleHUs ¢ BEIIECTBAMH B [IOBCEIHEBHOM JKU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha  CHCTEMaTHYEeCKOEe MpUOOIIEeHHE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHON JIEATENbHOCTH, HAYYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00YyJaIOIIUMUCS
OMbITa Pa3HOOOPA3HOW AESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBACHITH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJTYYCHHbIE NPU U3YYECHUU
XUMHH, TPUMEHATH UX IPU PELICHUH ITPOOJIEM B IOBCETHEBHOM KU3HU U TPYI0BOU
NesATEeIbHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TIyMaHUCTUYECKUX OTHOIICHHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM Ji BBIPAOOTKH HSKOJOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JIEATENBHOCTH B HEISIX
COXPAaHEHUS CBOETO 310POBbS U OKPYKAIOIIEH IPUPOIHOMN CPENBL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUsI OOIlEUYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOdUiIs ¥ HAIpPaBIEHHOCTU AANbHEHIIIEro
oOyJeHwus.

OO11ee 9rcio 4acoB, OTBEAEHHBIX JIJIs1 U3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHast macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3anmocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHCHUM.

@u3nuecKue U XMMUYECKUE SABJICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccudukanums
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAITUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieicTBHE Kene3a ¢ pactBopoM cosn meau (11,
U3Y4YCHUE CIOCOOOB PA3JICICHHS CMECEH: C MOMOINBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
conM, HaOJIOJICHWE W  OMNHUCAHWE  PE3yJbTAaTOB  NPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351€eMEHT UM MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpoAE, (PU3MUECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI
MOJIYYCHHUST KHUCIIopoAa B JjabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporiHas MoAupUKaIs KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpozeE,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIOCOOBI ToSTyueHust. Kucinotol
Y COJIN.

Momnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUUYECKUM YPAaBHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpEIL
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopor BOIbBI B IPUPOLE.
3arpsi3HeHre NpUpOJHbIX BoJI. OXpaHa U OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusnmdeckne u XUMHUYECKUC
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonmydeHre OCHOBaHUM.

Kucnote. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usnyeckne u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimmoB H. H. bekerona.
[TosryuyeHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUE U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHHUIM.

Xumuueckuit IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHne
B3aHUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpaIieHus ropeHus (1mosxkapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJYy4YEHUE, COOMpaHUE, pACMO3HABAHHUE W W3YyYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozamoxxHo
HCIIOJIb30BaHNE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, uCCIenOBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMU (HAaTpUEM H
KaJbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpaCKu MHANKATOPOB B pACTBOPAX KUCIIOT U LIET0YEH, N3yUYEeHHE B3aUMOJICUCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIIOTHI, KUCJIOT C METallJIaMHU, PEeaKIUl
HEUTpaNU3aluy, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIU, PELICHUE IKCIEPUMEHTAIBbHBIX 3a]1a4 110 TEME
«BakHenme Ki1accbl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
yaiemMenToB JI. U. MenpgesaeeBa. CtpoeHne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Kopotkonepuoanas u qiauaHonepuoaHas hopmsl [lepuoanyeckoit
cucrtembl xumudeckux saemeHtoB . M. Mengeneesa. Ilepuonbl W rpymiibl.
OU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U IIEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu

Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TIOHSTHUS: HAyYHBIH (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUH 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3UYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIHS, KAIBIUA U UX COCTUHECHUIN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pAa3JUYHBIM KJacCaM HEOPTraHMYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MpHU3HaKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIIOBOMY 3¢ (dEeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, MO0 OOpPaTHMOCTH, TIO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [[oHSITHE 0 TOMOTE€HHBIX M Te€TEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTue 0 xumMmuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIMh M TOJO0KEHHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKUCIAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUWH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocrtaBneHue  ypaBHEHUH

OKHCJIIMTCIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/IfI C HCITIOJIb30BAHHEM METOAA
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHMOHbl. MeXaHM3M AUCCOLMALMM BELIECTB C PA3JMYHBIMU BHJIAMU
xumu4ueckoi cBsizu. Crenens auccoruanuy. CUabHbIE U ClIa0ble AIEKTPOIIUTHIL.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMeHa,
IIOJIHBIE WM COKpAalIEHHbIE MOHHBIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOIUTHIECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAHHE BIIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IPOLECCAa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHHE OCAJKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU PA3I0KEHUs,
COCIMHEHMsI), PpACIIO3HABAHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, pEIICHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHe CBOMCTBA MPOCTHIX
BELIECTB — rAJIOT€HOB. XMMHUYECKHE CBOKWCTBA HA ITpUMeEpeE Xjopa (B3auMoecTBre
C MeTajylaMHM, HEeMeTaulaMu, lienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJy4yeHHE, IpuMeHeHue. [Jlencrteue Xxyopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npuUpoe.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENeHU okucieHus. CrpoeHune u (uU3MUECKUE CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUe U
XUMHUYeCKre cBOMCTBA. OKCHIABI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKHUe CBOMCTBA (00II1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKIMU, JieXkallde B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MONy4YeHUus CepHO kuciotThl. IlpuMeHnenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCAUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollle Cpeibl COCIMHEHUSIMU cepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



OOmas xapakrepuctuka 37meMeHToB VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue u XxumMudyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3nUecKkue 1 XuMHUYECKHUEe CBOMCTBA, MoJlyueHue u npumMeHeHue. Conu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ TMOJydeHHe, (PU3NYECKUe U XUMHUUYECKUE
CBOMCTBa (0OmIME Kak TMPEACTAaBUTENST Kiacca KUCIOT W CHEIUPUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00OPEHUM.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopHas kucnora, GpuHUECKHEe W XUMHUYCCKHUE CBOWMCTBA, MOJYUYCHHE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB |V A-rpynmel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENICHN OKUCIICHHUSA. Y TIIEpPO/I, AJTIOTPOITHbIE MOIU(UKALINH,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. AncopOrus.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (usudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJyYEHUE U
IpPUMEHEHHEe. DKOJIOTHYSCKUE MPoO0JIeMbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YrosbHas
KHCIIOTa U €€ COoiu, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHUE U
npuMmenenne. KauecTBenHass peakius Ha KapOoHaT-uoHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, MPOMBITITIEHHOCTH U CETCKOM XO3S1CTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHasI KUCIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKTBl WX TepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX
poli B JKM3HU UeJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenMHeHHs KpeMHUs B nipupoje. O01me npeacTaBieHus 00 OKCHUIEe
kpemuus (IV) u kpemHueBoit kuciaore. CHIMKATBI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaXHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpobOmeMbl 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBOHCTBA
rajoreHOoB M HX COEJUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl U €€ COCAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHHE BHACOMATEPHAIIOB),
HaOJII0/ICHHE TIpoliecca 00YTIMBaHUs caxapa IoJ] JeHCTBUEM KOHIIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKINU Ha CyJb(aT-uoH ¥ HAOMIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a30Ta, (ocdopa u ux
coeMHEHUI (BO3MOXXHO HCIOJBb30BAaHUE BHACOMATEPHAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynoOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE U H3Y4YCHUE
CBOMCTB aMMHaka, MPOBEJICHHE KAYEeCTBEHHBIX pPEaKIMid HAa HMOH aMMOHHS H
dochar-noH W W3yuyeHHWE TPU3HAKOB MX TMPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HM3y4YEHHUE MOJIeJIed KPUCTAIUIMYECKUX PEIIETOK aiamasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOTa3a, IOIYUYEHHE,
cobupanue, pacro3HaBaHUE W M3yUYEHUE CBOWMCTB YTJIIEKHCIIOTO ras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIIMIA Ha KapOOHAT M CHJIMKAT-UOHBI U U3yUYCHHUE MPU3HAKOB MX
MPOTEKAaHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHUIMKATHOW MPOMBIILICHHOCTH,
pellieHuEe SKCIEPUMEHTANIBHBIX 3a7ad 1Mo TeMe «BakHeWine HeMeTallbl U HX
COCITUHCHHUSY.

MeTa/JIbl 1 UX COeIMHEHH S

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUHU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHUYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CIocoObl ToMyYeHHs: MeTauioB. [IOHSATHE O KOPpPO3WM METalIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'YH, JIOPATIOMUHHM, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
dusznyecKkue U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIIbI U
TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IeNOYHBIX METaNIOB M HX
COCJIMHCHUU.

[llemoyHO3eMeNbHBIE METAJIbl MarHui W KajbLlUi: IIOJIOKEHUE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJieHUE B npupoae. Puzndyeckue 1 XMMUUECKUE CBOMCTBA MarHus U



KaJiblusl. BaxkHeiiire coeJuHeHns KanbIus (OKCU, TUIPOKCU/I, coiin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITFOMHUHMUSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcu b, Tuapokcuabl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUAIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbLIKs, aTIOMUAHUSA, IMHKA, skese3a (11)
u xenesza (Ill), menu (Il), HaOmromeHMe M omucaHWE MPOIECCOB OKpaIlMBaHUS
IJJaMEHH HWOHAMU HATpus, KaJlus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUJIPOKCHAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 33/1ad 1o Teme «BaxHenime
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIP30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKANKA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOAaKTUBHOCTD, MOJICKYJIa, AICKTPUICCKUN 3aps, MIPOBOJTHUKH,
MOJIYITPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
peméTka, CIuiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUUYECKOE
MIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATENBHOUN IEATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMH POCCUHCKUMU
COLUMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU, IIPUHSTBIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEACHHS U CIOCOOCTBYIOT MpoLeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXC .

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTALHUN W
pacIIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 O00IleCTBa, CIOCOOHOCTH BIaAETh JOCTOBEPHON HMHQOpManuen o
MEPENOBbIX JOCTMIKEHHUSIX WU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHMA:

NPEACTABICHUS O COLMAIBHBIX HOpPMax M NpPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOM, y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJIaX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATEILHOCTH TIPU BBHIIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 33Ja4, BBINOJIHEHUH XHUMHUYECKHUX DSKCIEPHUMEHTOB,
CO3JJaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO U B3aUMOIIOMOIIIN
B IIpoOILIecCe ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TIOCTYIIKM CBOMX TOBApUILEW C MO3ULUMNA HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSL:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTAaBIISIOLINE
OCHOBY I MMOHMMAHUS CYIIHOCTH HAyYHOW KApTHUHBI MHUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XMMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOAUMbIE ISl OOBSICHEHUS HaOIIOJAEMBIX IMPOILIECCOB W SIBICHHIA,
M03HABATEJIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHON



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKHU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKEHHE K TPYAY U pe3ybTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YKCIIC HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAHUM 10  XUMHUH, OCO3HAHHBIA  BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBHOM CpefIe;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUE IEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, & TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOH, JIs ITOBBIIECHHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeHIeHUs TMOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TIO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATH MHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3ysbTaT, GopMyIupoBaTh 00OOLIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbl W 3aMpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO (hOpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PpEIIAEMbIE 3aJayd HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAroLEHd NPHUPOAHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B XOJI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) IO CYILIECTBY
oOcyxxmaeMoil  TeMbl, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIbHOM W HMCCJIEAOBATEIbCKOW  NESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEACICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIEe Y4eOHbIe 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kyacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHHUIA:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUsI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakini,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, HOHHAs
CBSI3b, WOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJi1 BeEIlIeCTBa
(TpolieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHsSI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij Sapa, 0011ee 9uciio SJIeKTPOHOB U
pacmpeneneHne ux 1mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHNUE TIPUMEPAMU MOJICKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIIEHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITEIbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CJICACTBEHHBIX CBSI3€M — /I M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYYHbIE METOJIbl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BomopoAa W KHUCJIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKINH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeéTka, Koppo3usi METauioB, CILIABHI,
CKOpPOCTh XMMHYECKOW pPEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJ€HHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, HOHHAsl, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUN, TUM KPUCTATITUMYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «rmooodHas
noarpynna (b-rpynma)», manble U OOJbIIHE TEPUOIbI, COOTHOCHUTH
0003HaueHUs, KOTOPhIE UMEIOTCS B NEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpejesiax MaJlbiX MEepUOAOB U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOW IHCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

coOJro1aTh TpaBuJa MOJL30BAHNS] XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja OOpalleHUusi C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuaka M yriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB PA3TUIHBIX
BEILIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUI-, OpOMUI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE ONEPALIUU MBICIUTENIbHON JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAaHUS — HaOII0IeHUE,
U3MEpPEHUE, MOICIIUPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KouunyecTBOo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KoHTpoJibHbIE IIpakTnyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' NPaKTUYECKOMN JeATEIBHOCTH https://m.edso00.ru/7f41837c

4eloBeKa

12 BemtecTBa 1 XuMHU4ECKHE 15 1 Bbu6nmuoreka [JOK

' peaknuu https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Paznen 2. BaxHeiline npeacTaBUTE M HEOPraHMYECKHUX BelleCTB
51 Boznyx. Kucnopon. [lonstue 6 bubmmoreka [IOK

' 00 okcuIax https://m.edsoo.ru/7f41837c
59 Bomopon. [Tonsitue o 8 1 bubanorexka [HOK

' KUCJIOTaX M COJISX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [Tonsitue 06 5 1 1 Bbu6nmuoreka [JOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

' HEOPraHMYECKUX COEAMHEHHIA https://m.edsoo.ru/7f41837c

Hroro mo pazaeny 30

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenpeneeBa. CtpoeHue aToma
XHUMHU4YEeCKas CBS3b.

3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIBLHBIE PEAKITUN
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Pasznen 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubanorexka HOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLNALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro o pazaeny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
51 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636
OO01mmast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmorexa LHOK
' PYTISL ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL po https://m.edso00.ru/7f41a636
KPEeMHHUHU ¥ UX COCTUHECHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxue1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BertectBa 1 Marepualisl B )XKU3HA YEJIOBEKA 3 bubnnorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IIpakTnyeckue
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
YKU3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MmeTogax Mo3HaHUS B 1 bubmuorexa [JOK
XAMUA https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U MpUEMbI 1 bubmmoreka [JOK
oOparieHus ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa LHOK

A N PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApEHHOU COJIN)»
bu6mmoreka [IOK

0 ATOMEI H MOTICKYJIbI 1 https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa LHOK

YIAp e https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

Bbu6nuoreka [JOK
10 Xumudeckas hopmyia. BareHTHOCTB https://m.edsoo.ru/ffod2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
11 OtHocuUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBuUs MPOTEKaAHUS bubnnorexa HOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KOJINYCCTBA, MaCChl
17 BEIIECTBA M0 YPABHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYCCKUX pCAKITUU
Knaccudukamnms xumuaeckux
18 €aKIuil (COeAMHECHHUS, PA3IOKCHHUS bubmmorexa [TOK
peartt A s ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukKIoneauct. O6o0meHne 1 bubmmorexa [JOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmmoreka [IOK

((BGI.HGCTB& U XUMHUYCCKUE PCAKIIUND

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Bo3nyx — cmecsk razos. Cocras

21 Bo3ayxa. Kucimopoa — smeMeHT u bubmorexa LOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
du3nuecKkre U XMMHUUECKHE CBOMCTBA
22 KHCIIOpo/ia (peakiuu OKUCICHUS bubmmorexa [JOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 71a00paTOPHH U IPOMBIILICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne Kucnopoaa
TennoBoii 3 ekt xuMmudeckon
peaKkuuu, MOHSITHE O bubnnorexa [HOK
24
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edso0.ru/ff0d4790
1 QHAOTCPMHUUCCKUX PCAKIUAX
TommmBo (HedTh, yroas U MeTaH).
25 3ar ﬂSHeéHe(lllos o a, CITOCOOBI lro bubmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «Tomyuyenne u cobupanue bubmorexa LOK
i P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €TO CBOMCTBY
97 Bonopon — s5eMeHT u pocToe bubnuoreka [IOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 du3nvecKknue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFPITHE O KHCTIOTaX 1 COX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nostydeHus BOAOPOa B bubmmoreka [JOK

nabopaTopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
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[TpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenue u coOnpanue Bogopoaa bubmorexa [IOK
i oHp HOPOa, https://m.eds00.ru/ff0d4f42
M3y4eHHUE €ro CBOHMCTBY
32 MossipHblii 00BEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brerancnenuns o0bEMa, KoJIMaecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJ'II/I‘-IGCTBy BCIICCTBA UJIIN O6’beMy
Boraucienns 00EMOB Ta30B 110
34 ABHEHUIO PEaKIMU Ha OCHOBE bubmorexa [IOK
yp "p I i https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIICHUN Ta30B
35 dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA Bbu6nuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTeb.
37 HacsbImeHnnslie 1 HEHACHIIICHHBIS bubmuorexa [JOK
pacTtBOpbl. MaccoBasi 70J1sl BELIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[TpakTrueckas pabota Ne 5 o reme
38 «IIpuroroBiieHrE pacCTBOPOB C bubmmoreka [JOK
onpeaeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALIUS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d55a0
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ITonyyenue u XMMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa LOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHusI: cOCTaB, Kiaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bubanorexka HOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, Bbu6nuoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 CHOCOéBII) 101 )eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Permenue
SKCIEPUMEHTAIIBHBIX 33/1a4 I10 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
['enernueckas cBsA3b MEXKIY
48 KJIacCaMH HEOpraHWYECKUX bubmorexa LHOK
. p https://m.edsoo.ru/00ad9a50
COCIMHCHHI
49 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAaHUHU https://m.edso0.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme
" bubmuorexa [JOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUU

51 XUMHAYECKHX dy1eMeHTOB. [loHsiTre o bubmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 Ilepuoanueckas cucrema bubmmoreka [IOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00ada52c
Meunpgeneena
53 Ilepuoasl, TPYIIILL, TOATP VI Bubmuorexa ITOK
PHOJIBL, TPYTHIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX bubnnorexa HOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMoOB 3711eMeHTOB Ilepuoanueckoii bubmorexa [IOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
JUISl pa3BUTHS HayKU U NTPAKTUKU. [[. bubmmoreka [JOK
57 .
N. MenaeneeB — y4€HbIM, Me1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubiil ypok. O0001IEHHE U
58 CI/ICTIG)MaTI/BZp WSl 3HAHUH / bubmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepodHas padoTa
KonTpomnbHas padota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmmoreka [IOK

cBs13b» / Beepoccuiickas
poBepoyHas pabora

https://m.edso0.ru/00adb486
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60 DNEeKTPOOTPULIATETLHOCTH ATOMOB 1 bubmmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nmmoreka [JOK
61 Hormast xiirecias coisp 1 https://m.edsogru/OOada034
62 KoBasienTHas monsipHast XuMU4ecKas 1 bubanorexka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenomnsipHas 1 bubnnorexa [HOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
o4 (TeneHb OKHCICHHS 1 https://m.edsogru/OOadanS
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
Bbu6nmuoreka [JOK
66 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(IJl.ru 100adb076
PesepBHelil ypok. O600ICHHE U
67 cUCTeMaTHu3alys 3HaHUi 10 TeEMe 1 bubmuorexa [JOK
«Ctpoenue aroma. XuMHU4YeCKas https://m.edsoo.ru/00ad9ch2
CBSI3b)»
68 PezepBHblit ypok. O6o01IeHNE U 1 bubmmoreka [IOK
CUCTEMAaTHU3alMs 3HAHU I https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpas3oBaTesibHbIE
padoTsI padoTsI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonuueckas cucrema 1 bubanorexka HOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 bubmorexa LHOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoiaeHue 1 1
3HaHUI OCHOBHBIX Pa3ZeiIOB Kypca
8 Kkiacca»

6 Knaccudukamnms xumuaeckux 1 Bbu6nmuoreka [JOK
peaKkuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
IlonsiTHE O CKOPOCTU XUMHUYECKOMI

7 eaknuu. [ToHsITHE O TOMOTEHHBIX U 1 bubmorexa LOK
peaitn. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX

8 [TonsiTHE O XUMUYECKOM 1 bubmnorexa [JOK
paBHOBecHH. DAKTOPBI, BIUAIOLINE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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Ha CKOPOCTb XUMHYECKOM pcaknuuun
" IIOJIOKCHUE XUMHNYECKOT'O

paBHOBECHs
9 OKucIuTeNbHO- bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus 3nE€KTPOTUTUUECKON
10 ncconuanui. CUIbHEBIE U cIa0ble bubmmorexa [IOK
A HHatHH. https://m.edsoo.ru/00adcd68
DJIEKTPOIUTHI
11 Honnrie ypaBHEHHS peaKIInil bubmmorexa [IOK
P beakdl https://m.edsoo.ru/00add448
XuMH4YecKre CBOMCTBA KUCIOT U
12 OCHOBAHHMI B CBETE MPEACTaBICHUI bubanorexka HOK
00 PIIEKTPOTUTHIECKOMN https://m.edsoo.ru/00add5d8
IHACCOIAAIINN
XuMHUyeckre CBOMCTBA COJIeH B
13 CBETE MPEACTABIECHUN 00 bubmorexa LOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOIUTHUECKON JUCCOIHAITIHI
14 ITousiTre o TUAPOIN3E COTEH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PGI_HGHI/IG SKCIICPUMCHTAJIBHBIX BH6HHOTeKa HOK
p https://m.edsoo.ru/00addbfa
3a71ad»
KonTtponsHas padora Ne2 o reme
17 «DJIEKTpOIUTUYECKAS bubnuoreka [IOK

nUcconuanys. XuMUYEeCKHe
peaKkuuu B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mas xapakTepuCTHKA TaJIOTeHOB.

18 XHUMUYECKHEe CBOMCTBA HA IPUMEPE bubmorexa LOK
PHMED https://m.edsoo.ru/00addfe2
XJIopa
XaopoBogopona. CoasgHas KUCIIOTa,
19 XI/IMII/)I‘-IGCKI/IE CBOICTBA, IIOJYUCHHEC bubmorexa [IOK
’ 4 ’ https://m.edsoo.ru/00ade104
IIpUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONTHON KHCIOTBI bubmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
W3Yy4YCHHE € CBOMCTBY
Berancienus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUI, €CIIH OTUH bubmmorexa LOK
P ’ https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE

99 OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
ANOTPOITHBIE MOJU(PHUKALINN CEPBI.

93 Haxoxnenue cepsl u eé bubmmoreka [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO, CTPOCHHE,

24 (bninqecml;e u XI/II;/[I/IIIGCKI/IG bubmmorexa LOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepsl. CepHas KUCIIOTA,
25 (hU3UYECKHe U XUMUYCCKUE bubmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOUCTBA, IPUMCHCHUC
XUMUYECKUE PEaKIIH, JICHKAIIHNEC B
26 OCHOBE MPOMBILIUIEHHOTO criocoba bubmmoreka [JOK

MOJIy4YEHUSI CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
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OKpY>KarollEeu cpebl
COETUHEHUSIMU CEPBI

Brluucienne MaccoBOM TOIHU

bu6mmoreka [IOK

27
BBIXOJ[a IPOJYKTA pEaKLIUU https://m.edsoo.ru/00adec8a
OO0mmas xapakTeprCcTHKa 3JICMCHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmorexa [JOK
pacnpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢busnveckre 1 XUMHUYECKHE
CBOIMCTBa
AMMHak, ero pu3ndecKue u

29 XHMHYECKHE CBOMCTBA, IMOJTyICHUE bubmorexa [JOK

’ v https://m.eds00.ru/00adf004
Y IPUMCHEHHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «ITomyuyenne aMmMuaka, U3ydcHUE bubmorexa LOK
yqu > 13YH https://m.edso0o.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kuciora, e€ Gu3nveckue u Bbu6nuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH
AMMOHHS B KAUECTBEC MI/IHepaJIBHBIX

32 00peHuii. XUMHYECKOE bubmorexa [JOK
YAo0P ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COCAMHCHMSIMH a30Ta
dochop. Oxcun dhochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta q)(bpll)sn(qe)cxne " bubmmorexa [TOK

p L https://m.eds00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOIyICHUE
34 Hcnons3oBanue dpocdaTtos B bubmmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuid. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTamu

Yraepon, pactipocTpaHEHHE B

bu6mmoreka [IOK

35 npupoze, GU3sndecKue u
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxkcupl yriaepoja, ux pusznueckue
1 XUMHYECKUEe CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VroabpHas KUCIIOTA U €€ cOJIu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"IlosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00
39 OPraHUYECKUX BEIIECTBAX KAK O bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCUHEHUSIX YTIepoaa
40 KpeMmunii u ero coe quHEeHNUA bubmorexa LIOK
p https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
Pemenue skcnepuMeHTaIbHBIX bubnnorexa HOK
41 .
3a7a4 1o TeMe «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMCTAJIJIBI 1 UX COCAUHCHUS»
KontponbHas padota Ne3 o teme
. bu6mmoreka [IOK
42 «Baxkueiimue HeMeTaIbl U UX

COCOAUHCHUA»

https://m.edsoo.ru/00ae0el18



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTaJuloB. Metaunieckast CBsi3b U

Bbu6nmuoreka [JOK

43
MeTaJUTnYecKas KpucTaaanyeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
MECTAJIJIOB
XHUMHUYECKHE CBOMCTBA METAILJIIOB.
44 DIEKTPOXUMHUUYECKUN P buGnnorexa LIOK
P . AR https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OOu1re criocoObl MOTyYSHHS
MCTAJIJIOB. CHHaBBI. BBI‘-II/ICJIGHI/ISI
45 110 YPaBHEHUSIM XUMUYECKAX buGnnorexa LIOK
P . https://m.edsoo.ru/00ae1156
peaKkIuii, €Clii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 [TonsaTHE O KOPPO3UU METAIIOB buGnnorexa LIOK
pP https://m.edsoo0.ru/00ael278
Bbu6nuoreka [JOK
47 €JIOYHBIE METAILIbI
i https://m.edsoo.ru/00ael4b2
48 OKcuapl ¥ THAPOKCUIBI HATPUS U Bbu6nmmoreka [JOK
Kaus https://m.edsoo.ru/00ael4b2
49 [{enouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIblIMU ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxueilinue coeIMHEHU KaJIbLIUA bubmorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIMS
3HAaHUHU
59 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUS

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTuyeckas pabora Ne 6 o Teme

53 "YKécTKoCTh BOIBI M METOJBI €€ bubmorexa [JOK
" A 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
Bbu6nmuoreka [JOK
54 AJTOMUHUN
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
55
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneszo
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU bubnnorexa [HOK
senesa (1) u sxenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMAaTU3 AU
3HAHHUH
[TpakTuueckas paborta No 7.
Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
59 .
3ajad4 1o teme «Baknenme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COSTUHEHUS
BBI‘-II/ICJ'IGHI/ISI 110 ypaBHeHI/ISIM
XMMHYECKHUX PEAKIUM, ECIIU OAUH
U3 pEareHTOoB J1aH B U30BbITKE WU bubmmoreka [JOK
60
COICPKUT puMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JOJIM BBIXOJIa MPOTYKTA
peaknuu
61 O06001IeHNE U CHCTEMATH3ALIH
3HAHHUH
KonTpomnbHas padota Ne4 mo Teme
62 «BakHeHI1e MeTaIabl U UX

COCONHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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63 BemectBa u Mmarepuassl B 1 Bbu6nmuoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE 1 bubanorexka HOK
OKpY>KarollEeu cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0o011eHnE 1 1 bubmmoreka [IOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01IeHNE 1 1 bubnumoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHne 1 1 bubmmoreka [JOK
cUucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘IaJ'IBHI)IC XHUMHUYCCKUEC ITOHATHA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX ITOHSATHI: aTOM,
MOJIEKYJIa, XWMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OIHOPOJIHAs W HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTCJIbHAA aTOMHas1 H MOHGKy.]IHpHaH Macca, KOJIHUYCCTBO
BEIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJISPHBINH 00hEM, XUMUYECKAsT pPEaKIUs,
KIaCCU(UKALUS  PEaKIWi: PpPeakIMh COCAWMHCHHS, pPEaKInuu
pa3NoKEHUs, PEaKIUH 3aMEIICHHs], peakluu OOMEHa, 9K30- U
SHJOTEPMUUYECKHUE PEaAKIMH, TEIUIOBON 3((EKT peakiuu, pacTBop,

MaccoBas J10JIsl BEelllecTBa (MPOLEHTHAs KOHIIEHTPAIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX MMOHATHI U

IMPUMCEHATH 3THU MOHATHUA IIPU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JUIS COCTaBICHHS (HOpMYII

BEIIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

14

paCKpbeIBaTb CMBICII 3daKOHOB COXpaHCHHA MacCChbl BCHICCTB,
MNOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YYCHHUS, 3aKOHA

ABorazipo

1.5

ONmpCaAciisiTb BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCONHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKIHMU ([0 YUCIYy U COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (D deKTy)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o dopmyse

COCIUHCHHUS,

1.9

BBIUUCIIATH MAaCCOBYIO JOJIHO BEIICCTBA B PACTBOPC

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOTIOACHUE,
U3MEpEHUe, MOJETUPOBAaHUE, OKCIEpUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHenmue npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpBIBATH CMBICII OCHOBHLBIX XUMHWYCCKUX MOHSTHM: OKCH [,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

ONPEACIIATh NPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY

COoeTMHEeHHH 1o popmyiam

2.3

KJIacCU(UIUPOBATh HEOPTaHUYECKUE BEIIeCTBA

2.4

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPIKAAA OIMMMUCAHUC TPUMCPAMU
MOJICKYJSIPHBIX ~ YPaBHEHWH  COOTBETCTBYIOIIMX  XUMHYECKUX

peakuuii

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTU IPOTCKAaHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

CJICAOBATh IpaBWJIaM TIO0JIb30BAHUA XUMHUYECKOU HOC}’I[Oﬁ n
abopaTOPHBIM O00OpPYJOBAaHUEM, a TaKXKe IpaBUIaM OOpaIIECHUS C
BCIICCTBAMH B COOTBCTCTBUH C HMHCTPYKHHUAMU I10 BBIIIOJIHCHUIO
71a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € OMNPEACTIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BCIICCTBA, MJIAHUPOBATL U MMPOBOAHUTH XHUMUUCCKHUEC DKCIICPUMCHTLL
[0 Pacrno3HABAaHUIO PACTBOPOB MIEJIOYEH M KHUCJIOT C MOMOILbBIO

WHIUKATOPOB (JIakmyc, heHondTanenH, METUIOPaHXK U IPYTre)

2.7

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

I[To Teme: «Ilepmoanueckuii 3akoH W Ilepumogmyeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHune aTOMOB.

Xumudeckas cBI3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHHBIE peaKkuuun»

3.1

PaCKpbBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHUX TMOHSATHUH: AApO aToma,

AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTanb, paauyc aroma,




XAMUYECKAasl CBS3b, MOJISIPHASI M HETMOJISIPHAs KOBAJICHTHAsI CBS3b,
3JIEKTPOOTPULATENIBHOCTh, WOHHAs CBS3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYCCKUEC JICMCHTHI

3.3

OIMCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ilepuoamaeckoit
CUCTCMblI XMUMHYCCKUX JJICMCHTOB: pPa3jindaTb INOHATUSA «TJIaBHAd
noarpynma (Arpymnma)» u «mnobouynas mnoxarpymnma (brpymma)y,

«MaJIple» U «OOJIbIIHE) NepUoOabl

3.4

packpbiBaTh cmblci Ilepuoguyeckoro 3akona .M. Menzeneesa:
JE€MOHCTPHPOBATh  MOHMMaHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYCCKHUX 3JIEMCHTOB oT ux IIOJIOKCHU A B

[Tepuoauueckoit cucreme

3.5

COOTHOCUTh OOO3HAuUEHHUs, KOTOPbIE HMMEIOTCI B  TaOJHIe
«Ilepuogmyeckas  cuctemMa  XuMHYeckux  asnemeHtoB .M.
MenpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOliee YHcio

3JIEKTPOHOB U PACHPEICNICHUE UX 110 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OTIpEAEIATh BHUJl XUMHYECKOM CBA3M (KOBAJIEHTHAs W HOHHAs) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BeliecTBO M XMMUYECKask PEAKIUS

11

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHX ITOHSATHHA: pacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLMAIINS,
peaKkIuy HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECHE,
o0OpaTumble u HEoOpaTHUMBbIE peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEILHBIC peakIum, OKHCIIUTEb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICGHUE, aJJIOTPOIUS,

aMm(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs,




MeTaJlJIM4ecKasi), KpHUCTaUIMYecKasi pemi€rka, CIUIaBbl, CKOPOCTh

XMMHYECKON pEaKIuu

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHUMHUUYCCKHUX MMOHATHI U

IMPUMCEHATH 3THU MOHATHUA IIPU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISATh YPABHEHHS DIICKTPOJIUTUYECKONW JTUCCOLMALMHA KUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILIEHHBIC YPAaBHEHUS PEaKIUil

HOHHOTro oOMeHa

14

PaCKpbIBATE CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaiaHca STHUX peakLuit

1.5

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKuu

ITo Temam: «Hemetaiuipl 1 UX coequHEHUs» U «MeTamipl U UX

COCONHCHUA»

2.1

XapakTepu3oBaTh  (OmHMCHIBaTH) oOmme W  crnenuduyueckue
XUMHAYECKHE CBOWCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MTOATBEPKIAs
OMHMCAaHWE TPUMEPAMH MOJEKYISAPHBIX W WOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/II\/'I

2.2

COCTaBJISITh YPAaBHEHUS peaKkuii, HOATBEPKIAIONINX CYILIECTBOBAaHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOICTBA BEIISCTB B 3aBUCUMOCTH OT UX CTpOCHUA,
BO3MOXXHOCTH IMTPOTCKAHUA XUMUYCCKHUX npeBpameHI/Iﬁ B pas3JIMYHbBIX

YCIIOBHUSIX

2.4

CJICAOBATh IpaBWJIaM TI0Jb30BAHUA XUMHUYECKOU HOC}’I[Oﬁ n
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAKXKE IpaBUIaM OOpaIEeHUS C
BCIICCTBAMH B COOTBCTCTBUH C HHCTPYKHHUAMU I10 BBIIIOJIHCHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB 10 TIOJYYCHUIO U COOMPAHHIO

ra3000pa3HbIX BEIISCTB (aAMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMH, ITOATBEP)KIAAIONINE KAYeCTBEHHBI COCTaB
Pa3JIMUHBIX BCIICCTB: PpaCIIO3HABATL OIIBITHBIM HYTGM xJjopuna-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cynabdar,
TUAPOKCUANOHBI, KATUOHBI aMMOHUS, MOHBI U3Y4YCHHBIX MCTAJIJIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpYKaroIIasi cpena

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMHueckux moHatuil: [IJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATH OCHOBHBIC OIEPAIlMKd MBICIUTCIBHON IEATEILHOCTH —
aHallM3 W CHUHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEMATH3AIHIO,
BBISIBIICHHE TPUYUHHO-CICACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOI>'ICTB BCIICCTB U XHUMHUYCCKUX peaKHHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METObI TMO3HAHHMS — HAONOICHHE, M3MEPCHHE, MOJCIMPOBAHUE,

SKCIEPUMEHT (pEaIbHbIM U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HAYK.
Tena n BemecTBa. @U3MUECKHUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

1.2

ITonsaTue o MCTOJaX IIO3HAHUA B XUMHH. Yucteie B€IICCTBA 1 CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudaeckrue »iaeMeHTBl. CHMBOJIBI XHUMHYECKHX

aeMeHTOB. [IpocThie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckast popmyna. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocHTenbHAas  aToMHas — Macca.
OtHocuTenbHas MOJIEKYJsIpHass Macca. MaccoBas [10J11  XMMHUYECKOTO

3JIECMCHTA B COCIUMHCHUU

1.5

KonunuectBo Bemectsa. Moinb. MosnsipHas macca. B3auMocBsi3b KOJIM4ecTBa,
Macchl W 4YUCJa CTPYKTYPHBIX €IMHHUI[ BelecTBa. Pacu€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyYeCcKue U XMMHUYECKUE SIBJIEHUS. XUMHUUYECKasl peakUus U €€ IpU3HaAKHU.
3aKOH  COXpaHEHUs]  MacChl  BEIIECTB. XWUMUYECKUE  ypaBHEHUS.
Knaccudukanus  XuMHUYECKHMX — peakuuil  (COeAMHEHHs, Pa3lOKCHUS,

3aMeIleHus], 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYIOH, C
npaBuiIaMu paboThl B TabOpaTopuu U mpuéMamu oOpalieHus ¢ 1ab0paTOPHBIM
o0opymoBaHWEM, HW3YYCHHE W ONHCAaHWE (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HAOMIOACHHE (QU3NYEeCKNX (IJIaBJICHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XUMUYECKUX (TOpeHHe CBEYM, NPOKAIMBAHUE MEJAHOW MPOBOJIOKH,
B3aMMOJICKICTBHE MeJa C KHCIIOTOW) SIBICHHUH, HAOJIOJCHHE M OIMCAaHHE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBHME CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, pasioKeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOEHCTBUE Keje3a C paCTBOPOM




comm meau(1l), u3ydenre cnoco0oB pa3ieleHUsI CMeCei (C TOMOIIBI0 MarHUTa,
¢mIbTpOBaHME, BHIMAPUBAHKUE, AUCTWILUIAIMS, XpoMarorpadus), mpoBeneHue
OYNCTKH TIOBAPEHHON COJIM, HaONIOJICHHEe W ONKCAaHUE pe3yabTaToB
MPOBEJICHUS OIBITA, WIUTFOCTPUPYIOMIETO 3aKOH COXPaHEHUSI MACChl, CO3/IaHUE

MoIeNIeld MOJIEKYIT (ITapOCTEePKHEBBIX )

Baxneliye npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — sineMeHT W mpocToe
BelecTBo. HaxoxaeHne Kucmopoaa B mpupoje, GU3NIeCKue U XUMHUSCKUE
cBoiicTBa (peakiuu ropenus). Okcuapl. [Ipumenenne kuciopona. CrocoOb
NOJy4eHUsI KHUCIOpoAa B JabopaTopud M MPOMBINUIEHHOCTH. Kpyroopor

Kucaoposa B mpupojie. O30H — ayuioTponHas MoaupuKalus KUCIopoaa

2.2

TennoBoir (ppekT XUMHUUYECKONW peaklnH, TEPMOXMMHYECKHUE YpaBHEHWS,
9K30- U DQHAOTCPMHUYCCKUC PCAKIHU. Tonnuso: YroJjib 1 MCTaH. 3an513HeHI/I€

BO3/yXa, YCHJICHUE MTapHUKOBOTO (P (eKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — snemenT u mpoctoe BemiecTBo. HaxoxneHne Booposa B Mpupose,
dusnueckre M XUMHYECKHE CBOMCTBA, NMPHUMEHEHHE, CIIOCOObI MOTY4EHHs.

Kucinors! 1 comu

2.4

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoicTBAa BoAbl. Boma Kkak pacTBopuTenb. PacTBOpBIL.
HacpliieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg [osist BelecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJAE U B KU3HMU yenoBeka. KpyroBopor
BOABl B IpUpPOAE. 3arpsi3HEHUE MpUPOAHBIX BoA. OxpaHa M OUYUCTKa

MIPUPOHBIX BOJT

2.6

Knaccudukanust Heopranuuecknx coenuHennii. Oxcunabl. Kimaccudukamms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM(OTepHbIE) U
HecosieoOpaszyromnue. Homenkiarypa okcuaoB. OU3NMYECKHE U XUMHYECKUE

CBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukanus ocCHOBaHHWI: INENOYM W HEPACTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBanuil. Du3nueckue 1 XUMUYECKHE CBOMCTBA

ocHoBaHul. [Toryyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamus xkucnor. Homenkmarypa kuciaor. Ouszndeckue u
XHMHUYECKHE CBOMCTBA KUCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[Tonydyenue KuciIoT




2.9

Comu. Homenkiarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuyenue cosen

2.10

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN HKCIIEPUMEHT: KAueCTBEHHOE OINPEIEICHUE COJCPIKaHUS
KHCIIOpOJla B BO3JlyXe, MOJIyueHHEe, cOOMpaHue, paclio3HaBaHWE U U3ydeHUe
CBOWCTB KUCJIOPO/A, HAOJIOICHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
yCIIOBUSI BO3SHUKHOBEHHUS U MPEKpallleHrs TOpeHus (1okapa), 03HaKOMIIEHHUE ¢
o0Opa3iilaMu OKCHJIOB ¥ OIHMCAHHE WX CBOWCTB, IOJY4YCHHE, COOUpAHHE,
pacrno3HaBaHUe U HU3y4YeHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOJACHCTBHE
BOJIOpOJIA c OKCHJIOM meau(ll) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOJIIOJCHUE OOPA3IlOB BEHIECTB KOJIUYECTBOM 1 MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEH pacTBOPEHHS BEHIECTB C  Pa3sIUIHOU
pPacTBOPUMOCTHIO, MPHUTOTOBJIEHUE PACTBOPOB C ONPEAENIEHHON MaccoBOM
JIOJIE pAacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbl C METAJUIAMHU
(HatpueM W KaimblieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHATIOR),
ONpeJIeJICHUE PACTBOPOB KHCIOT M IIEIOYEH € MOMOIIbIO HHIUKATOPOB,
UCCIIeJIOBaHHE OOpPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HAOIO/ICHUE W3MEHEHUS OKpPAaCKH HWHAMKATOPOB B pAcTBOpax KHUCIOT U
miesovei, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pactBopom cepHoit
KUCJIOTBI, KHCIOT C METAJUIAMH, PEAKUMN HEUTpAIU3aLUH, TOJYYEHUE
HEPACTBOPUMBIX OCHOBAaHWN, BBITECHEHHE OJHOTO MeETajula JApYyTuM U3
pacTBOpa COJM, PELIEHNE IKCIIEPUMEHTAIBHBIX 3aJa4 10 Teme «BaxHenmue

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble TOMBITKM KJIACCHU(PUKAIMK XUMHUYECKHX 3JIeMEHTOB. lloHsTHe O
Ipynnax CXOAHBIX 2JEMEHTOB (ILLEJOYHBIE U IEI0YHO3EMENIbHbIE METaJlIb,
raJloTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCH/IbI i TUIPOKCHIBI

3.2

[lepuonnueckuii 3akoH. [lepromnyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JA.UN. MenneneeBa. KopoTkomepuogHas U JUIMHHONEPHOAHAs (OPMBI
[lepuoauueckoit cucrembl xumuueckux saeMeHtoB J[.M. Menneneena.
IlIepuonst u rpynmnbl. OU3HMYECKUN CMBICT MOPSAAKOBOIO HOMEpPA, HOMEpPOB

nepuoja U rpymibl JJIEMEHTa




3.3

Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucremsl /.. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMepHOCTI/I U3MCHCHUA paJjuyca daTOMOB XHUMHYCCKUX JSJICMCHTOB,
METAJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TpyIIaM U TMEepUOJaM.
3nauenue [leproanyeckoro 3akoHa u [lepuoguyeckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAaykKu W npakTuku. .M. MenaeneeB — yu€Hblid 1

rpak1aHuH

3.5

Xumnueckasi cBsa3b. KoBaneHTHass (ToJiAipHAsT W HEMOJIApHAs) CBSA3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciienust. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMUYECKUH OSKCIEPUMEHT: H3y4eHHE OOpa3loB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJICHCTBUE THUJIPOKCUJIA IIMHKA C PACTBOPAMU KHUCIOT U
niesouel, MpoBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHHO-

BOCCTAHOBUTENBHBIX peaKluil (TOpeHue, peakliuu pas3yIoKeHHs], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

BemecTBo 1 xumnueckas peakuus. [loBropenue

11

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUUYECKHUX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX DSJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KalblUd M HUX
COEMHEHUN B COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUJbl XUMHUYECKOW CBA3M. THIIBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOU
peIETKH M BHUAAa XUMUYECKOM cBs3u. Kiaccudukanuss ¥ HOMEHKIIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAas W TpUBHANbHAS). XUMHYECKHE
CBOMCTBa BELIECTB, OTHOCSIIMXCSA K PA3IMYHBIM KJIacCaM HEOPraHUYEeCKUX

COGHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHNMYCCKUX BEIICCTB




1.3

Knaccugukanus XMMHYECKUX PEaKIMi 110 Pa3IUYHbIM NPU3HAKaM (110 YUCITy
U COCTaBy y4YaCTBYIOUIMX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3P (eKTy, 1o
U3MEHEHMIO CTENEHEH OKHCICHHMS XUMUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH,
[0 YYacTMIO KaTajau3aropa). OK30- M DHIOTEPMUYECKHE DPEAKIMH,

TepMOXUMHUYECKHEe ypaBHeHUA. [IoHsITHE 0 CKOPOCTH XUMHUYECKOM peakinun

14

[TonsiTe 060 0OpPaTUMBIX U HEOOPATUMBIX XMMUYECKUX peaknusax. [lorstue o
TOMOICHHBIX W TCTCPOTCHHLIX PCAKIUAX. Iloustue 0 XHUMHYECCKOM
paBHOBecuH. DakTOpBI, BIMSIOIMIME HA CKOPOCTh XUMHYECKOW PpEaKIUH H

MOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUSA

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTpOHHBIfI 6aJ1ch
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (CoOCTaBJI€HHE ypaBHEHHI
OKHCIUTCIIbHO-BOCCTAHOBUTCIIBbHBIX peaKuHﬁ C HCIHOJIb30BaHHCM MCTOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopust IEKTPOIUTHIECKON JUCCOUUALIMHU. DIEKTPOTUTHI U HEATIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALIMY BELIECTB € PA3INYHBIMUA BUJAMU
xuMHuueckoi cBsi3u. Crenenp qucconnannu. CUIIbHBIC U ClIa0ble 3JEKTPOIHUTHI.
Peakuuu noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEaKIil HOHHOTO OOMeHa,
MOJHBIE M COKpall€HHbIE MOHHBIE YpaBHEHUs peakiuii. CBOHCTBA KHUCIIOT,
OCHOBaHMHA UM COJEW B CBeTe MPEICTaBICHUH 00 3JIEKTPOTUTHYECKON

nucconnanuu. KauectBeHHbIe peakiiuy Ha MOHBIL. [loHaTHE O THApOIM3e conen

1.7

XuUMHU4YeCcKui OKCIICPUMCHT: O3HAKOMJICHUC C MOACIIEIMU KPUCTAIIMYCCKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
ayiMaza), CIOXKHBIX BELIECTB (XJOpHIA HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3JCHCTBUS PAa3IUMYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEIIECTB,  Ipoliecca
JVCCOIMAIIMU  KHUCIIOT, MIeNoYe W coiieli  (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIINX MPU3HAKU
MIPOTEKAHUs peaKIrii HOHHOTO 0OMeHa (00pa3oBaHUe OCaKa, BHIJICIICHHE T'a3a,
o0pa3oBaHUe BOJbl); OMBITOB, WUTIOCTPUPYIOMIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIIFHBIX PEaKIUi (TOpEHHE, PEaKIUU PA3IIOKEHHS, COCTNHCHHUS);
pacmo3HaBaHHE HEOPTraHWYECKHX BEIIECTB C IMOMOIIBI0 KAauyeCTBEHHBIX

peakuuii Ha MOHBI; pelIeHHE HKCIIEPUMEHTAIBHBIX 3a7a4

HemeTamisr 1 ux COCOAMHECHU

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHE CBOICTBa




IIPOCTBIX BEILECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA Ha IPHUMEPE XJIOpa
(B3auMOJICHCTBHE C METa/UIaMHU, HEMETAJUTAMH, IIEI0YaMH). XJIOPOBOIOPO/I.
ConsiHast KMCIOTa, XUMHMYECKHE CBOWCTBA, IIONY4YEHHE, IIPUMEHECHHE.
JeiictBue xJjiopa M XJIOPOBOAOPOAA Ha OPraHM3M deloBeKa. BakHeline

XJIOpUABI U NX HAXOXJICHUC B IIPUPOILC

2.2

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okuciaeHus. CTpoeHue u Gpu3nveckue CBoicTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPONHBIE MoAU(UKAIMU
KHCII0pOJia U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTPOEHHUE,
dusnueckue u XxumMuueckue cBoircTBa. OKCUABI cepbl KaK MpPeaCTaBUTENN
KHCJIOTHBIX OKcHIOB. CepHasi KUCI0Ta, (U3NUECKHE U XUMUYECKHE CBOMCTBA
(o0mre kak mpeacTaBUTENS Kilacca KUCIOT U cnenuduaeckue). XuMHUIECKUE
peaKIiy, JeKalue B OCHOBE MPOMBIIIICHHOTO Croco0a MOIY4YEeHUsI CEPHOM
kuciotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs! peakiusa Ha
cynbdar-uoH. Haxoxaenue cepsl 1 €€ COETUHEHUN B MPHUPOJE. XUMHUYECKOE
3arpsi3HEHNE OKPY’KaIOLIEH Cpelbl COeTMHEHUAMU Cepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHUS

2.3

OO6mast xapakTepuctuka 3ieMeHTOoB VA-rpymmbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHBIE CTENEHH OKHCIECHUS. A30T, pPacHpOCTpaHEHUE B
npupoze, pusnueckue U XuMuieckue cBoiictea. KpyroBopot azora B mpupoe.
AmMuak, ero (U3MYECKHME M XHMHUYCCKHE CBOWCTBA, IONyYCHHE U
npuMeHeHne. Coiau aMMOHUS, UX (PU3MUYECKHE W XHUMHUYECKHE CBOMCTBA,
npumeHeHne. KauecTBeHHas peakuyns Ha HOHBI aMMOHHSA. A30THasI KUCIIOTa, €&
NoJy4yeHue, pusnueckue U XMMUIeCcKre CBOMCTBA (00IIHe KaK IpeCcTaBUTeNs
Kiacca KUCIoT W crenuduueckue). Vcmonp3oBaHue HHUTPATOB M CONEH
aMMOHHSI B KaueCTBE MUHEPAIbHBIX yA0OpeHui. XUMHUYECKoe 3arps3HeHHe
OKpYXaloel cpeasl COSTMHEHMSIMU a30Ta (KHCIOTHBIC IO/, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJOEMOB)

2.4

®docdop, anmmorponHbie MoaupuUKauu Gocdopa, GU3MIESCKHUE U XUMHUIECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, ¢(U3UUYECKUE U
XMMHYECKHE CBOWCTBaA, moiydeHue. Mcrmonp3oBanue ¢ochaToB B KadecTBe

MHUHEpAJIbHBIX YA0OpeHHi

2.5

OO6mas xapakrepucTtuka 3meMeHTOB |VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCIEHMs. YTJIepoJ, aJIOTPOIHbIE

Monu(dUKaIMK, pacHpoCTpaHEHUE B TpHupone, GU3NUYECKUE U XHUMHUYECKUE




cBoricTtBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKcubl yriepoa,
uX (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a rio6ambHOTO TOTEIICHHS KIMMAaTa; MapHUKOBBIMA
adext. YrompHas kuciaora U €€ coid, UX (U3NIECKHEe W XUMHUUYECKUE
CBOWCTBA, MOJy4eHUE U MpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIeH, 3TaHOJ, TIULEPUH, YKCycHas
kucinota). Ux coctaB um xumuyeckoe ctpoeHue. Ilonstue o Omonmormuecku
BaXHBIX BEIECTBAaX: XHUpax, Oelikax, yriaeBoJax — U MX POJHU B KU3HU
yesnoBeka. MarepualbHOE €AMHCTBO OPraHMYeCKMX M HEOPraHMYECKUX

COCTMHEHNN

2.7

Kpemunii, ero ¢usnueckue W XHWMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npumenenne. CoenuHeHus] KpeMHUsl B npupoxae. OOmme mpencraBieHust 00
okcune kpemuusA(1V) u kpemuueBoit kucinote. CHIMKATBI, X UCIOJIb30BAHUE
B 6I>ITy, MCOAUIIUHCE, IMPOMBIIIJICHHOCTH. Baxxueiinue CTPOUTCIIbHBIC
MaTepHuaybl: KepaMHuKa, CTEKIJIO, IIEMEHT, OCeTOH, kene300eToH. [IpobimemMbr
663OHaCHOFO HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCpPUAJIOB B HOBCGHHGBHOﬁ

KHN3HHU

2.8

XYUMUYECKUH SKCIEPUMEHT: M3ydeHHe 00pa3lloB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIU HA XJIOPUI-
MOHBl M HAOJIOJEHHE MPHU3HAKOB HMX IMPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKrue 1 XMMUYECKUE CBOMCTBA raJIOT€HOB U UX COCMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIICHHE ¢ O00Opa3liamMy XJIOPUIOB
(rajoreHuI0B); O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COeIUHEHUSIMHU
(BOBMOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB); HAOIMIOJEHUE Mpoiecca
0o0yrIMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOUM KHUCIIOTHI;
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBICHHOMN CEpHOM KUCIIOTHI, IPOBEJICHNE
KayeCTBEHHOW peakuuu Ha cyiab(ar-uoH W HaOJMIOAeHHEe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE C PU3MUECKUMH CBOMCTBAMH a30Ta, pocdopa 1 ux
COCMHEHUN (BO3MOXXHO WCIIOIB30BAaHUE BHJACOMATEpPHAIOB), oOpazmamMu
a30THBIX U (HOCHOPHBIX YAOOPEHUI; MOIyueHUE, COONpaHue, paclio3HABAHHE
U U3Yy4YEHHE CBOMCTB aMMHaKa; MPOBEJACHHE KAaueCTBEHHBIX pEakluil Ha MOH

aMmMOHUS ¥ ¢ocdar-MOH W U3yYEHHE MPHU3HAKOB MX MPOTEKAHMS,




B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbI0 (BO3MOYKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIIOB); M3Y4YEHHE MOJEIEN KpUCTaNIMYECKUX
peméTok anMasa, rpaura, (QyUIepeHa; O3HAKOMIIEHHE C IPOLECCOM
a7copOIMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOIa3a; MOJydyeHHe, cCOOMpaHue, pacllo3HABaHUE U M3YyYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBeleHHEe KadeCTBEHHBIX peaknuid Ha KapOoHAT- U
CHWJIMKAT-HOHBl M W3Y4YCHHE IPHU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEW CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIBHBIX

3aJa4 110 TEMEC «BaxHelIe HeMeTalIbl U UX COCANHCHUA»

MeTamisl U uX COCIUHECHUA

3.1

OO01mas xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUU
ux nosioxkeHus B llepuoguyeckoi cucreMe XMMHUYECKMX 3JIeMeHTOB J[.M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHUE METAIIOB. MeTaiinyeckas CBsi3b
U METAJUIMYeCKas KpUCTalNIM4yecKass pemeTKa. OJINEKTPOXUMHUUYECKUN Pl

HanpsHKEHUH METAILIIOB

3.2

®dusnveckue 1 XUMHIECKUE CBOMCTBA MeTaIOB. O0IIHE CIIOCOOBI TOTYyISHUS
MmeTaiuioB. IloasdaTre o KOppO3uHr MCTAJIJIOB, OCHOBHBIC CHOCOGBI 3alllUThI UX OT
Koppo3un. CriiaBsl (CTadb, 9yT'yH, JIOPATIOMAHAN, OPOH3a) U UX TPUMEHEHNE

B OBITY M TPOMBILITIEHHOCTH

3.3

[I{emounble MeTauibl: MONOXKeHHE B llepuoauyeckoil cucreMe XUMHUYECKHX
anemeHnToB JI.1. MenneneeBa; CTpOCHUE UX aTOMOB; HAXO0XIEHUE B IIPUPOJIE.
®dusnveckue 1 XUMHYECKUE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI
U TUJIPOKCUIBI HaTpusi U Kanus. [I[puMeHeHHe MIENOYHBIX METAUIOB M UX

COCTMHEHNN

3.4

Illenouyno3eMenpHble METAJIBl MarHui W KallbIUM: IIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux osnemeHtoB J[.M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxOKJAeHUE B Mpupojae. PU3nyeckue U XUMUYECKUE
CBOMCTBA MarHusi U Kaubliusg. BakHeliie coequHeHHs KaiblMs (OKCH],

TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHeHus

3.5

AmoMuHui: nonoxenue B llepronnyeckoil cucteMe XMMHUYECKUX SJIEMEHTOB
J.. MenneneeBa; cTpoeHHe aroMma; HaxoxaeHue B npupone. dusnueckue u
XUMHYECKUE CBOWCTBA aIIOMHHHSA. AMQOTEpHbIE CBOWCTBA OKCHAA W

TUAPOKCH/IA AITFOMUHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XxumMuueckux 3nemMenton J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxXOXJICHHWE B mpupojae. dusudeckwe u




XUMUYECKHE CBOMCTBA jkene3a. OKcuapl, Tuapokcuanl u comu xkenesa(ll) u

xkenesza(lll), ux cocras, cBOlCTBaA U MOTyYeHUE

3.7

XVMUYECKUH IKCIIEPUMEHT: O3HAKOMIICHUE C 00pa3liaMy METaJJIOB U CIIJIABOB,
uX (U3NYECKMMH CBOWCTBAMU; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJblUs W HATpUs C BOAOH (BO3MOXHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB JKECTKOU BOJIBI;
mpolecca TOpPEeHHsl Kelle3a B KHCIOpojAe (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHNS KAYECTBEHHBIX PEAKIIUi HA HOHBI
(Maraust, Kambius, amoMuHus, uHka, skenesa(ll) u xemesa(lll), meau(ll);
HaOII0/IEHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS [IJIAMCHH HOHAMY HATPHS,
Kamuss W Kadblus (BO3MOXXHO — HCIOJIb30BaHUE  BUAEOMATEPUAJIOB);
UCClIeIOBaHHEe aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHHS U THAPOKCUAA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxkHeine MeTamisl

U UX COCAUHCHU A

XHUMHA U OKpYXKarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa U MaTepuaibl B TOBCEIHEBHOM
JKA3HU YeJIOBEeKa. XUMUA U 3I0poBbe. be3omacHoe ucnoap30BaHue BEUIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas moMoIib nNpu XUMHUYECKUX OKOTax U

OTpaBJICHUAX

4.2

OCHOBBI  JKOJIOTMYECKOM  TI'pPaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkarotiei cpeapl [IJIK. Posib XuMuu B penieHur 3KOJIOTHIECKUX MTPOOIIEM.
[IpupoaHble MCTOUYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, HEPTh),

MPOAYKTHI UX MEepPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: U3ydeHHEe 00pa3lioB MaTepHalioB (CTEKJIIO0, CTLIIABbI

METAJIJIOB, TOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pPe3yJIbTATaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TO03HABA€MOCTH SBJIEHUN NPUPOJbI, MOHMMAaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJIbTypbl U IPAaKTHUYECKOMN
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBa;

IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX MCCICIOBAHUA BCHICCTB W HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUEC HCIIOJb30BaTb MOACIMU  JJIA

0OBSICHEHUS! CTPOEHUS aTOMOB M MOJICKYJI

1.3

0 cepax nmpodeccnoHaTbHON AESITEIIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOW HAYKH, YTO IMO3BOJIUT OOYYAIONIMMCS pacCMaTpHBATh
XUMHIO Kak cdepy cBoeil Oyaymed  mpodeccHoHanbHOM
NESTeIbHOCTH W CHENIaTh OCO3HAHHBIM BBIOOD XHMHUHM Kak
npopMILHOTO MpeaMeTa NpU Mepexoie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

Brnanenne cucteMoil XMMHMYECKHUX 3HAHMM W YMEHHE IMPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIINE XMMUYECKUE TIOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OHOPOAHAS U
HEO/IHOPOJHAsi CMEChb, OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJsApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIPHBIN
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKAs
peakuus, peakUM COEIUHEHUS, pPEeaKlMU pas3JIOKEHUs, PEaKLUU
3aMEIeHNs, Peakul 0OMEHa, TeTUIOBON ((PEKT peakiuu, 3K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOP, MAccoBasi A0JII XMMUYECKOTO

OJICMCHTa B COCIMHCHUH, MaccoBasg O0JId U MIPOUCHTHAasd




KOHIICHTpANKs BEIECTBA B PACTBOPE, PO aTOMa, HJICKTPOHHBIN CIION
aToma, aToMHasi OopOuTajb, PagUyC aTroMa, BaJECHTHOCTb, CTENECHb
OKHCIICHUS], XUMUYECKas! CBSI3b, AIEKTPOOTPULIATETILHOCTD, MOJISPHASL
U HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAIIMYECKas
CBSI3b, KPUCTAIMYECKAsI peIIETKA (AaTOMHAs!, HOHHAsI, METAJUTNYECKas,
MOJIEKYJISIpHAs), NOH, KaTHOH, aHUOH, 3JICKTPOJIUT M HEIJIEKTPOIIUT,
JNEKTPOJINTHYECKAs JUCCOIMAINS, pEaKnuud HMOHHOTO OOMEeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAQHOBHTEINb, OKHCICHHE U BOCCTAHOBJICHHE, JJICKTPOIN3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLnH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karamuzatop, I[IJIK, kopposus

MCETAaJlJIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMUMHUHU: 3aKOH COXPAaHEHHUS MAacChl,
nepuoguueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpo

2.3

TEOPUM  XUMHUH:  aTOMHO-MOJICKYJISIDHAs ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHHUC TPaBUIIbHO HCIIOJb30BATH HU3YYCHHBIC BCHICCTBA U
Matepuaibl (B TOM YHUCIIE MHUHEpaIbHBIE yIOOPEHHUs, METAIUIBl U
CIUIaBBl, TPOMYKTHl  IEpepaboTKH TMPHPOJIHBIX  HCTOYHHKOB
yTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETHCKOM
X03$II>'ICTBG, Ha TPOU3BOACTBC U IIOHHMMAHUC 3HAYCHUA IKHUPOB,
OCnKOB,  YIJIEBOJNOB  JUII  OpraHM3Ma  YEJIOBEKa;  YMCHHE
MMPOTrHO3UPOBATh BJIIMAHUC BCIICCTB U XUMHYCCKUX IIPOLCCCOB Ha

OpraHM3M YeJIOBEKa M OKPY>KAIOL[YI0 PUPOTHYIO CPENY

3.2

YMCHHUEC UHTCIPUPOBATE XMMHUYCCKHUEC 3HAHHUA CO 3HAHUAMHU OPYIrUux

y4eOHBIX IPEIMETOB

3.3

HaJIMYME OMbITa paboTHI C Pa3TUYHBIMUA UCTOYHUKAMHU WH(pOpMAIUU
[0 XMMHUH (Hay4Has M Hay4dHO-TIOMYJISIpHAsl JUTeparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHUBHO OILEHWBATh WH(OPMALUIO O BEIIECTBAX, HUX
IOpEeBpalleHUsIX M MPAaKTHUYECKOM TMPUMEHEHHUHM U YMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJa4d




BJ'IaI[eHI/Ie OCHOBaMHM TOHSITHHHOTO amnrmnapara U CHMBOJIMYECKOI'O

SI3bIKa XUMHH JJIS1 COCTaBJICHUS (HOpPMYJT HEOPTaHUYECKUX BEIIECTB,

4 YpaBHEHUN XHMHUYECKUX pPEaKIMi; OCHOBAMU XHUMHUYECKOMN
HoMeHkJatypsl (IUPAC u TpuBHabHOIA)
YMeHue oObsSICHITh CBSA3b MOJOXKEHHS dNeMeHTa B [lepuoamueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUSI aTOMOB
S) XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija sjpa, oOliee YHCio
3JIEKTPOHOB), paclpeieieHueM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX NEPUOJOB, KATUS U KaJIbLUS
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB (palyc aTroma, 3IeKTPOOTPULIATENIbHOCTD ),
6 MOPOCTBIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS BJIEMEHTOB B
[lepmonnueckoid cucremMe (B MajblX IMEPUOJAX M  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa
7 YMmenue kinaccupumpoBarth:
7.1 XUMHUYECKHE AIEMEHTBI
1.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIU
8 YMeHue onpeaensTh:
8.1 BAJICHTHOCTb M CTENEHb OKUCICHHUS] XUMUUYECKUX AJIEMEHTOB, 3apsiji
' HOHA
8.9 BUJI XUMHUYECKOM CBS3M U THUIN KPUCTAJUIMUECKOW CTPYKTYpHI B
' COETMHEHUX
8.3 XapaxkTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (HU3NUEeCKHe U XMMUUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOpPOA, TpaduT, anamas,
9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOJA,
9.9 aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOM, OKCHABI U THIAPOKCUIBI

metaimioB |-11A rpynmn, amromunus, meau (1), muaka, xenesa (Il u

I11), okcuasl yrinepoxaa (Il u V), xpemuus (1V), azora u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

IMPOrHO3UPOBATE W  XAPAKTCPHU30BATH CBOIMCTBa B€OICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, NIPHUMCHCHHUE BCIICCTB B

%3 3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHYECKHUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBHIX
10 YMeHue cocTaBiIsTh MOJIEKYIIPHbIE U MOHHBIE YPaBHEHUS PEaKIIU,
B TOM YHCIIE:
10.1 peakiuii HOoHHOTro 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOMCTBAa H3YYEHHBIX KJIACCOB
' (Tpyrin) HeOpraHUYEeCKUX BEUIECTB
10.4 MOJITBEPKTAOIINX TCHETUYECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BEIYHUCIATE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 M0 ypPaBHEHUSM XHMHUYECKUX PEAKIUH M HAXOAUTHh KOJIHMYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJlaMH  HAy4YHOro TMo3HaHUS (HaOironeHue,
121 U3MEpEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHIE) TIPU U3YICHUU BEIICCTB
' U XMMHYECKHUX SIBJIEHUI; yMeHue chopMynupoBaTh MpodieMy u
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHOi pabOThl C XUMHUYECKHMH BEUIECTBAMH, XHUMHUYECKOMN
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYI0BAHHEM
npaBujaMu 0e30MmacHOTO oOpareHus c BEILIECTBAMH,
UCIIOJIb3YEMBIMU B TOBCEIHEBHOM KM3HU, MTPaBUJIaMU TTOBEJCHUS B
123 HEeNsIX COepeKeHHs 30POBbS U OKPYXKAIOMICH MPUPOIHON CPEIIbI;

MOHMMaHUE Bpea (OMacHOCTH) BO3ACUCTBUS Ha )KUBbIE OPraHU3MBbI
OnpeAenEHHBIX BEILECTB, croco6oB YMEHBILIECHUS u

MIPEIOTBPAICHUS X BPEIHOTO BO3JACUCTBUS




13

Hannane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

131

HN3YUCHUC n OIIMCaHHEC (I)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHCE C (1)I/I?>I/ILICCKI/IMI/I N XUMHWYCCKUMU ABJICHHUAMU, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUiI

13.2

U3y4eHHe CIIOCO00B pa3eeHus cMecer

13.3

NIOJIyYEHUE KHUCIOpPOJAa M H3YYEHHE €ro CBOMCTB; IIOJyYEHHUE
BOJIOpOJIa M U3YYEHUE €r0 CBOMCTB; MOIYYEHHE YIJIEKHCIIOrO Ta3a 1
U3Y4YEHHE €ro CBOMCTB; IIOJyYE€HHWE aMMHUaKa M HU3YyYEHUE €ro

CBOJCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCcCOBOW JOJEH

pacTBOPEHHOTO BELIECTBA

135

OpPUMEHEHHEe  MHAMKATOpoB  (JlakMyca,  METWJIOpaHXa U
¢denondranenna) s onpeaeNeHUsl XapakTepa cpelbl B pacTBOPax

KHCJIOT U IIeJIoYel

13.6

WCCIICIOBAHUE M ONMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3y4EHHE B3AUMOICHCTBHSI KMUCIIOT C METaJUIaAMHU,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM W HEPaCTBOPUMBIMH
OCHOBAHMSIMU, COJIIMU; TIOJIy4YEHHE HEPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHUE OJIHOIO MeETaula JpPYrUM M3 pPacTBOpa COJIH;
UCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHIOB AIIOMHUHHS U

LIUHKA

13.7

pelieHne SKCIePUMEHTATBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX COETUHEHUIY; «DNEKTPOIUTUYECKAS
IHUCccolManusy; «BakHeHIIne HeMETAUIBI W HUX COCAUHEHHUS;

«Baxxueime MeTajIbl U UX COSIUHEHUS

13.8

XUMHYECKHE  JKCIIEPUMEHTHI,  WIUIIOCTPUPYIOLIME  IIPU3HAKU
NPOTEKaHUS PEeaKIuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLME B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHUA-, OpOMHUII-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aAMMOHUSA, MarHus, KaJIbIIU, aJIOMUHUS,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmenue:




NPEJCTaBISATh pPE3yIbTaThl OSKCIEpUMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTebCTB, TpaUKOB M TaOJIUI[ U BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBAaTh  CBA3M  MEXAY  pEaJbHO  HaOJI0JaeMbIMU
14.2 XUMHYECKMMH SBJICHUSMU M IIPOLIECCAMH, IPOUCXOAAIIMMHU B

MakKpo- ¥ MUKPOMHUPE, OOBACHATH TPUUYUHBI MHOTOOOPA3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

11

UucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei

1.2

ATOoMBI W MOJICKYJIBI. Xumudgeckue d3neMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

Xumuueckass Qopmyna. BaleHTHOCTb aTOMOB XMMHYECKHX 3JIEMEHTOB.

CreneHb OKUCIICHUSA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIIIECTB. OTHOocuTenbHAsg aTOMHAs Macca.
OrHocuTtenbHas MOJICKYJIsIpHAad Macca. MaccoBas 7015 XUMHAYECKOI0 dJIEMEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mok, MonsipHass macca. MoJisspHbIii 00bEM Ta30B.

BzanmocBs3n KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHUIL BCIICCTBA

1.6

OuU3NYECKUE U XUMMHUYECKUE SIBIICHUS. XUMHUUECKasl PEaklus U €€ MpPU3HAKHU.

3aKOH COXpaHEHMs MACChI BEILIECTB. XMMHUECKUE YPaBHEHHUS

[Tepuonnueckuii 3axkoH U Ilepuonnueckas cucremMa XMMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. I[lepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbsl. @U3NMUECKUN CMBICT MOPSIAKOBOTO

HOMEpa, HOMEPOB MepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHne
AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XMMHUYECKHX JJIEMEHTOB

[Tepuonuueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMUYECKHUX JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
METAJIMYECKMX M HEMETaNIMYECKUX CBOMCTB) M HX COEAMHEHHH B
COOTBETCTBUHU C TMOJOXEHHEM »3JeMeHTOB B Ilepuoaudeckoil cucreme u

CTPOCHUEM HUX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuueckasi cBs3b. KoBajeHTHas (MOJsipHAss W HEMOJSIPHAs)  CBSI3b.
DNEeKTpOOTPULIATETbHOCTh ~ XMMHYECKUX  3JeMeHTOB. oHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tunbl KpUCTAUIMYECKUX pPEIETOK (aTOMHAs, HWOHHAs, MeTauIndeckas),
3aBUCUMOCTBH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMUECKOW PELIETKH U BUIA

XUMHUYECKOU CBA3HU

Baxneline mnpeacraBuTeNM HEOPraHMYECKUX BemiecTB. HemeTtamibl u ux

COCIMHCHNSI. Metaminl 1 ux COCAUHCHHUA

4.1

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHX COCAMHCHHIA: OKCHIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) "
HecoJieoOpa3yoInue; OCHOBaHUN (IIENOYM W HEPACTBOPUMBIE OCHOBAHUS);
KHCIIOT (KUCIOPOACOAEpKAIMe U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIeH (CPeTHUX M KUCIIBIX)

4.2

duznueckue W XHUMHUYECKHE CBOMICTBa MNPOCTLIX BCHICCTB-HEMCTAJJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, CEPHI, a30Ta, pochopa, yriaepoa, KpeMHHSI

4.3

dusnyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpUsl, KaJdus, MarHUs ¥ KaJbIUs, ATFOMUHUSA, JKeJe3a. DICKTPOXUMHUICCKUN

PSI HAIPSKECHUN METAJUIOB

4.4

PuU3NYECKUE U XMMHYECKHUE CBOMCTBA BOJOPOJIHBIX COCIMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOIa, CEPOBOAOPO/IA, AMMHAKA

4.5

dusznuecKue U XUMHUYECKUE CBOMCTBA OKCHA0B HeMeTauioB: cepel (1V, VI),
asora(ll, 1V, V), docdhopa(lll, V), yraepoma(ll, IV), kpemuus(1V). [Tonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumudeckue cBorcTBa OkcuaoB: metawioB |A-IIIA rpynm, muaka, memau(ll) u

xenesa(ll, 111). [TomyueHre OKCHIOB METAJIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEPHBIX TUIPOKCUIOB (HA TIpUMEpe
THAPOKCUIOB allIOMMHHUS, JKene3a, LuHKa). [lomydyeHne OCHOBaHUN U

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOure XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOH, (hochopHOH, KpeMHHUEBOM, yronbHOU. OcoObie
XMMHYECKUE CBOWCTBA KOHUEHTPUPOBAHHONW CEpPHOM U a30THOM KHCIOT.

[Tony4yenue kucior

4.9

OOue xuMu4Yeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

HOHY‘-IGHI/IG, CO6I/IpaHI/Ie, pacrmo3HaBaHUC BOAOPOAA, KHCJIOpOJa, aMMHAKa,

YIIIEKUCIIOTO Ta3a B 1abopaTopun

411

[Tonyuenne aMmMuaka, CEpHOM M a30THOM KHCIOT B TPOMBITIUIEHHOCTH. OO011T1He

CHOCOOBI TOTYyYEHUST METAIIIOB




4.12

I'eneTmueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

XHUMUYECKUE PEaKINU

5.1

Krnaccudukanus XuMHUuecKrux peakui o pa3InyHbIM IPU3HAKaM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY 3(PQEKTy, IO

N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMCHTOB

5.2

TennoBoit 3(pdeKkT XUMUYECKON peakIuu, TEPMOXUMHUUYECKUE YpaBHEHUSI.

DK30- U SHIOTEPMUYECKUE peaklUU. TepMOXUMUYECKUE YPAaBHEHUS

5.3

OKUCIUTEIHLHOBOCCTAHOBUTEILHBIE pCaKkmuu. OKHUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHWST W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OanaHC

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pcaknuuun

5.4

Teopus 27EKTPONUTHYECKON AUCCOMai. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI

W HCOJICKTPOJIUTHI. CunbHbIE U cIa0bIe OJICKTPOJIUTHI. CreneHb Juccomuanumn

5.5

Peakiiun noHHOTO OOMEHA. YCIOBHS NMPOTEKAHHS PEaKkIii MOHHOTO OOMEHa,

TMIOJIHBIE U COKpAIIEHHBIE HOHHBIE YPaBHEHUS peaKkLui

XUMUA U OKpYXKaroiasi cpea

6.1

BemectBa m maTepuanbl B TMOBCEIHEBHOW >KM3HU YelloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHX peakiuii B jJabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKamIIeH cpenbl (KUCIOTHBIC —JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/IyXa U BOAOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS
[Ipenenbras monmyctumasi koHneHtpamus BemectB (I1JIK). Pomp xumuu B
pEIIeHNH HKOJIOTMYECKUX TpobiieM. YcuieHHe MapHUKOBOro 3ddekra,

paspylieHre 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHIA B
OBITYy, MeQUIMHE, NPOMBIIUICHHOCTH U CEIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, TIOPATIOMUHHNA, OpoH3a) B OBITY M
IPOMBIIUICHHOCTH UX coequHeHMH. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

6.4

[TpupoaHble HWCTOYHMKH YTIIEBOJOPONOB (yrojb, MPUPOIHBIN ra3, HE(Tb),

MPOYKTHI UX IepepaboTKu (OEH3MH), UX PO B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHS OO0 OPraHMYECKHX BEIIECTBAX KAaK O COCIUHEHHSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, STAHOJL, TIIUIEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTHe 0 OMOJOTMYECKH BaKHBIX BEIIECTBAX: KUPAX, OCIIKaX, yrIIeBO/IaX — U UX

POJIH B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COCTMHECHUN
1.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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