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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eiepalibHON padoyeil MporpaMMbl BOCITUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeNIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUHM CIY>KUT OCHOBOU It (OPMUPOBAHHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlieHWS B OOYYEHMHM XUMUU OOECTICUMBAIOTCSA CIECIIM(PUKON
cColepKaHUsl  ydeOHOTO  MpeaMeTa, KOTOPBIM  SBIACTCS  TEAarOTHYeCKH



aIaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAYKH XMMUU Ha ONpeAeNEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYECKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAUYMMBIX ITOHSATHHI
OpPraHU4ECKON XUMUU.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxoaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBl CTPYKTYpPHO OpPraHW30BaHbl 10 NPHHLIMILY
NOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHU O CTPOEHUH aTOMa U XUMHUYECKOM CBA3Y;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH
HOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS NIOCIEAOBATENBHO OT OJIHOTO
YPOBHS K IpyTOMY, BBINIOJIHAA (PYHKIMHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMT C MPUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJ1accey U «Pu3nkKa. 7 Kiacey.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOIUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4e0OHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PaKTOB, TOHITHI, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAyYHbIM METOJaM MO3HAHUS MPU U3YYCHHH BEIIECTB U XMMHUYECKUX PEaKIMil, B
(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUHU B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0parieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHE NMPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHE HWHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;



—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OO0yJarommxcss K CaMOCTOSITEIbHON IMO3HABATEIBHON JESATEIILHOCTH, HAaYYHBIM
METOoJlaM TIO3HAaHMsI, (POPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrieueHne yCcIoBUi, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YUaIOIITIMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHITNI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIMOHATBHOM M  €CTeCTBEHHO-HAYYHOUN
ITPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIer0 MHUpa, MCIOJB3YySl 3HAHUS U OIBIT, MOJYYCHHbIE NMPU H3y4YECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JIeSITEIbHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW g BBIPAOOTKH 3KOJOTUYECKU
1eIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoQuis U HANpaBIE€HHOCTU JajbHEHIIEro
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmiero obpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemecTtBa. du3nueckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
Crioco0bl pa3aeneHus: CMeceu.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHocUTeNnbHAsd aToMHas Macca. OTHOCUTENIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XMMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIamMu paboThl B J1aOOpPaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoJieiicTBHE XkKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTUWLISALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKHU ITOBAPEHHOMN
CONMM, HaONIOJIGHWE W  ONMCAaHWE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (PU3MUECKUEe U XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIUs KUCI0pOoaa.

TennoBoit 3p(dEKT XMMHUYECKOW pPEeaKluu, TePMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE MApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIOSL.



Bonopon —snemeHT u npoctoe BenecTBo. Haxoxnenue Boiopoaa B mpupoe,
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ofTyueHust. Kuciaorsl
Y COJIH.

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

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B pacTBOpE. XMMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4ellOoBEKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3M4eCcKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (TopeHue), B3auMoaercTBre Bogopoaa ¢ okcuaom mean (1) (BozmosxHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO, IMPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCCOBOU JIOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBUE BOJABI C METaIaMU (HAaTpHUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS
okcuma meau (I1) ¢ pacTBOpoOM cepHOM KHCIIOTBI, KHCIOT ¢ METa/UIaMHU, PEaKIUii
HEUTpaIN3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 pacTBOpa COJIU, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUMYECKUX COCAUHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemeHTOoB /. WU. MenpgeneeBa. CtpoeHune aroMoB. XUMHYECKASl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU



[lepBrie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHbIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[leproguuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuoanyeckoi
cucteMbl xumudeckux snemeHToB . WM. MengeneeBa. llepuonbsl W TpyIIibL.
DU3nYECKHil CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMOB TMepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA T0 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBalieHTHas (ToJisipHAsE W HEMOJSIpHAsl)  CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMHUYECKUX JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHJA LMHKA C pPAacTBOpaMU KHCIOT W ULIENOYEH, MPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAayYHbIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(ukaius, TMNEepUOJUYHOCTh, HaOIO/JCHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHHE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHME BEIlEeCTBa, Tra3, (U3MYECKUE BEJIMYUHBI, €JIMHUIIbI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VCKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBO U XMMHUYECKAS] PeaKUMs

[Tepunoanueckuii 3akoH. [leproanueckas ciCTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIUS, KATbLUSA U UX COCTUHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomuueckoir cucteMe u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOWMCTBA BENIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMUYHbIM MMpU3HaKaM (110 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIoBOMYy 3ddekTy, o
M3MEHECHHUIO CTEIIEHEH OKHCIICHUS XMMHUYECKHX AJIEMEHTOB, II0 OOPaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHCHUHA.

[Tonarne o ckopocTH XuUMHUYeckor peakinuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOreHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHHM

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEakIMii C  HCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. Ctenenp aucconuanuu. CHIIbHBIC U C1a0bIe 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHbIE M COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHHM U COJIEH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauectBeHHbIe peakuiyu Ha UOHBL. [[OHATHE O THAPOIU3E COJICH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10puaa HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIK OT
BO3JICMCTBUSI  pa3IMYHBIX  (DAKTOPOB, HCCIEIOBAHUE  DJICKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, IPOIIECCa TUCCOLUALIMU KUCIIOT, IIEJI0YEH U coyieil (BO3MOKHO
UCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJAECHUE OIBITOB, WIUTIOCTPUPYIOIIUX
MPU3HAKK TIPOTEKAHWsI PpPEeaKIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIZICICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIONTUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHue, pEeaKkluu pas3lIoKeHUs,
COCJIMHEHHUS), paClO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl U MX coeinHEeHUS

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOIeHCTBHE
C MeTajulaMH, HEeMeTaJlaMH, wienodamu). Xuopoojaopod. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHenme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NMPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT M cnenuduueckue). XUMUUYECKUE pEaklnu, JEKAllue B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4eHUs CepHOM Kuciotel. IIpuMmeHeHue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KAadeCTBEHHAs peaklus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWM B IpUPOJE. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAILICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
bu3nyeckue u XuMHIecKkue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue u npuMenenue. Conu aMMOHus,
uX pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJy4yeHHe, (U3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U CHenu(puyecKue).
Hcnonb30BaHre HUTPATOB M COJIEH aMMOHHMS B KQUeCTBE MUHEPAIbHBIX yI00PEHUH.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSMU a30Ta (KMCIIOTHBIE
JOXKIM, 3arps3HEHHe BO3[ayXa, MOuBbl U BoAoéMoB). docdop, amioTponHbie
Moaudukauuu docdopa, uznyueckue U xumudeckue cporictBa. Okcun docdopa
(V) u dochopnas kuciora, GpusnuecKkue U XMUMHUYCCKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATbHBIX YI00PEHUI.

O6mas xapaktepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIECHUS. Y TIIepO1, ATUIOTPOIHbIE MOU(DUKAIUY,
pacnpocTpaHeHue B MpUpoe, PU3NYECKHEe U XUMUYECKUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yraepoga B mnpupoge. Okcuubl yriepojga, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBbI, [OJyYEHUE U
npUMEHEHHEe. DKOJOrMYeCKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3(hdexT. YrompHas



KHCIIOTa U €€ coiM, uX (PU3MYecKue M XUMHUYECKHE CBOWCTBA, TOJIYyYCHHE U
npumeHeHnue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yraepojia (MeTaH, 3TaH, TUJIEH, alleTHIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTBl UX TepepaboTku (OCH3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poli B OJKM3HU UEJOBEKa. MaTepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTMHCHUM.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoemMHEeHMs KpeMHUS B mpupojie. O0mue npenacTaBiIeHus 00 OKCHIe
kpemHust (IV) u xkpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IIpoGiembl  ©€30MacHOrO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumMeHm:

U3ydeHue 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, ONBIThI, OTpaKalIKUe (PU3NYECKHUEe M XHMHUYECKHE CBOMCTBA
TQJIOTEHOB M WX COCIWHCHHWHA (BO3MOXKHO HCIIOB30BAaHUE BHICOMATECPHATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl W €€ CcoeAMHEHUSMU (BO3MOXKHO HWCIOJIB30BAHUE BHICOMATEPHAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
pOBEJICHIE KaUYeCTBEHHON peakluy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEIMHEHUI (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEpUAJIOB), 00pasiiaMu a30THBIX
u hocopHBIX yIOOpeHUM, moMyuyeHue, cooOMpaHue, paclio3HaBaHWE M M3YUYCHUE
CBOICTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pEAKIMH HAa HMOH aMMOHHUSA H
dochar-uoH W wU3yueHHWE TPU3HAKOB HX TMPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HW3YYCHHE MOJIeNied KPUCTAUIMUECKUX pEemETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJcopOlMU pacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyIIAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYUYCHUE,
coOupaHue, paclo3HaBaHWE W M3yYeHUE CBOMCTB YTJIEKUCIIOTO Tra3a, MpOBEICHHUE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTECKaHUS, O3HAKOMJICHWE C TMPOAYKIIMCH CHIMKATHOW IPOMBIIIICHHOCTH,
pelIiecHrEe SKCIEePUMEHTANBHBIX 337ad Mo TeMe «BakHelIne HeMeTaulbl U X
COCIIMHCHUS.

MeTtasjibl 1 MX COeTUHEHUS

OO0mmasi XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxenus B llepmogmyeckon cucreme xummudeckux daemeHTtoB JI. W.



MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKass  pemerka.  DJICKTPOXUMUUYECKUM  ps
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBA MeTaylioB. O01ue
criocoObl ToTydeHuss MeTauioB. [loHSATHE O KOppO3UM METAJIOB, OCHOBHBIC
CIIoCcOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'YH, TIOPATIOMUHUN, OpoH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTamibl: nojoxkeHue B [lepmoamyeckoil cucremMe XMMHUUYECKHUX
anemeHToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXICHUE B MPUPOJIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJAPOKCUILI HaTpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COCJIMHCHUU.

[[lenoyno3emenbHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Teproanueckoii cucteMe XuMu4eckux 3eMeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJiIeHUE B mpupojac. duszndeckre 1 XUMUYECKHUE CBOMCTBA MarHus 1
KaJIbITusl. BaxkHelmume coequHeHnst KanbIus (OKCHI, TUAPOKCH/I, cOJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AuntoMuHUN: TTonoxkeHue B [leprondeckoil cucTeMe XuMHUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoEHHE aToma, HAXOXAEHHWE B mpupojae. dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOoXxAeHHWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcubl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJbllUsl W HATpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAaHUE BUJICOMATEPUAIIOB),
HCCJICIOBAHUE CBOMCTB XKECTKOM BOJIbI, IpoIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3BMOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIIUsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HabmomeHne M ommMcaHUE IPOIECCOB OKpAITMBAHUS
IJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxueime
METaJUIBl U KX COCTMHEHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momoris mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pemieHnn 3KOJ0THYECKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmusanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK U NOHATUH, SIBISIOIIMUXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIO/IEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SIBJICHHE, ITAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIHI.

®dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaaOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUYECKUI 3apsn, IPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yA00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MTOPO/IbI, TOJIE3HbIE
MCKOIa€MbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMHU, IPUHSTBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00yUYarOIIHUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAMA W
pacIIMpEHUE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM MH(popMaiueil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

IPEJICTABJICHUS] O COLMAIBHBIX HOPMax M MPABUAJIAX MEXKIUYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATENIBCKOM, TBOPUECKOM U IPYTUX BUJAX AESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ1au, BBINOJHEHUH XUMHUYECKHX SKCIIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOLECCE ATON yueOHOM AesTENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIWH HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MOCIEICTBUNA MIOCTYNKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJI0JIaeMbIX IMPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATENIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  CcaMO0OOpa30BaHUIO, TMPOEKTHOW U  HMCCIIEJOBATEIbCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBaKEHUE K TPYAY U pe3ysibTaTaM TPYJ0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUS  MPEAMETHBIX  3HAaHWMM 1O  XHMMHHM, OCO3HaHHBIH  BBIOOP
WHJMBUAYAJLHONU TPACKTOPUHU MPOJIOIHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3MYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTyalUsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIEHHS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHs, TPUHITHUTI,
rumnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISATH UX XapaKTEPHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICJCTBEHHBIE CBA3UM MEXKIY OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
METaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEIBHBIX MNPEJCTABICHUN BBISIBISATh U XapaKTEpU30BATh CYIIECTBEHHbBIC
MPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABIICHHBIE BOIIPOCHI B KAayeCTBE MHCTPYMEHTA
NO3HAHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3yJibTar, PopMyIUpoBaTh 000OIIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HH(OOPMALUIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IMyHbIe METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPENEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



YMEHHS 33]1aBaTh BOMPOCHI (B XO€ uaiora v (Mjian) JIUCKYyCCUM) MO CYIIECTBY
oOcyx/aemMol TeMbl, (OpMyIUpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JNEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JenaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM M MCCJEAOBATEIbCKOW  JIESITEIBHOCTA MPU  PELICHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIe 1elCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPE1JiaraéMble B YCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHUUYECKUN JIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs 1
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCHuPUKaius peakiui: peaxiuu
COCIMHEHUS, PEaKIMU Pa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeaKiuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiinm,
SJIPO aToMa, SIIEKTPOHHBIN CJIOM aTOMa, aTOMHAsi OpOUTalb, paauyc aToMa,
XUMHYECKasl CBSA3b, MOJISIPHASI U HEMOJISIPHAS] KOBAJIEHTHAsI CBSA3b, MOHHAS



CBSI3b, HWOH, KAaTWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIleCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

OTPEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxxkeHus B Ilepuomgmyeckoid cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynna (b-rpymma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i sapa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHUe UX MO0 JICKTPOHHBIM CJIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacCChI BEIIIECTB,
MacCCOBYIO JIOJIF0 XHMHYECKOIo J3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIBHOU eI TEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKUIHM, €CTECTBEHHO-HAYYHbIE METOMIbI
MO3HAHUA — HAONIOJCHUE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



CJIEI0BATh IPAaBUJIAM I10JIb30BaHNS XUMHUYECKOU MOCYA0M U JIA0OPAaTOPHBIM
o0opyZoBaHMEM, a TaKXe ImpaBuiaM oOpalleHHs C BElIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYUYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEeIEHHON
MacCOBOM J0JIEM PAacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakKMYC, (heHondTanent, MeTUIOpaHK

U Jpyrue).

K xoHI1y 00yueHus B 9 Kjacce npeIMETHBIE PE3YIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XHMHYECKOE€ paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHAaA,
MeTajuInyecKas ), KpucTaJsinyeckas pemeTka, Koppo3usi METauioB, CIUIABHI,
CKOPOCTh XMMHUYECKOM PEaKINH, NPEACIbHO JOMYyCTUMAas KOHUCHTpAIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHUA XUMUYECKON
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMUecKasi) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbich Ilepuonnyeckoro 3axkona [I. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OonbIIM€ TMEPUOABI, COOTHOCUTH
0003HauYeHN s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTHUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsA  sAApa, oOIiee 4YWCiIO BJEKTPOHOB U paclpeleleHhe HX IO



AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHEHUU
CBOMCTB 3JIEMEHTOB M MX COCAMHEHUHN B MpeliesaX MajblX NEPUOJ0B U
TJIaBHBIX TOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE PeaKkiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHWYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOro 3jieMeHTa 1o ¢Gopmysie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN peaKiuu;

co0JIro1aTh paBUiia MOJIL30BAHUSI XUMUYECKOU MOCYA0M U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TakXe TMpaBwia oOpalleHuss C BeEIIeCTBAMHU B
COOTBETCTBHM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 TOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKkucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPK/IAIOIINE KaYeCTBEHHBIN COCTAB Pa3IMYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI Y HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIIBHOMN IEITEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTEMATH3aIINIO, BBISIBIICHUE IPUYHUHHO-
CJICJICTBEHHBIX CBSI3€H — JIJII U3Y4YEHUs] CBOMCTB BEHIECTB U XUMHUYECKHUX
peakiuii, eCTEeCTBEHHO-HayYHbIe METOAbl ITIO3HAHUS — HaOJ0JACHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM (POBbLIE)
n/n TeM NMPOrpamMMbl Bcero KonrposbHere IlpakTiaeckne o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [IOK

' MPAKTUYECKOU NEeSATEILHOCTH https://m.edso0.ru/7f41837c

YyeJIOBEKa

12 BemecTBa 1 xuMuaeckue 15 1 bu6nuoreka [IOK

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

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Bosnyx. Kucnopon. [lonstue 6 bubnuoreka [IOK

) 00 okcHuaax https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonsitue o 8 1 bubnunoreka LIOK

' KHCJIOTaX U COIAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nmorexa LIOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OcCHOBHBIE KJ1acChl 11 1 1 bubmmnoreka HOK

' HEOPTraHUYECKUX COCTMHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pazgen 3. Ilepuonnyecknii 3axod u Ilepuoanyeckas cucrema xumnyeckux 3jiemMeHToB /1. . MenaeneeBa. CTpoeHne aToMoB.
XumMnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIIUH

[Tepuonnueckuii 3aKOH U
Ilepronuueckas cucrema
XUMHUYECKUX dieMeHToB /I, M.
Menpeneesa. CTpoeHue aroma

3.1

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKas CBA3b.

3.2 OKHCIUTEILHO- 8 bubnunoreka [JOK
BOCCTaHOBUTEJILHBIE PEAKIIMH https://m.edsoo.ru/7f41837¢
tiroromo paszeny o ﬁggfﬁr%?:é(sigg}émmfﬁc
PesepBHOE BpeMst 3 BI/I6J?I/IOTeKa LIOK
https://m.edso00.ru/7f41837c
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypch
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIUK
11 [ToBTOpeHue u yriydiieHne 3HaHu| 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaKIHiA https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMAIIHSL. 8 1 1 bubnnorexa [JOK
' XHMMHYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wtoro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO61mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0o.ru/7f41a636
06
22| o : BuGorea 10K
' PYITHIBL. 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mias XxapakTepUCTUKa XUMHUECKUX
bu6mmoteka IIOK
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
06
24 onewenron IVA-rpynm. Vracpoa : ) 2 bu6orerca LIOK
' . PYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no paszneny 25
Pa3zpnen 3. MeTausibl U MX COeIMHEHUS
. bubnmorexa LIOK
3.1 OO0I111e CBOMCTBA METAJIIIOB 4 https://m.edso0.ru/7f412636
3.2 Baxknel1me Metamisl 1 UX COSTUHEHUS 16 1 2 bubmiorexa LJOK

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

Hroro mo paszneny 20
Pazjnen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 BH6J_IHOTeKa LHOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpems 3 bubmnorexa LIOK

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

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bcero KOﬁHTpOJIL HBIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThbI pecypesi
1 [Ipenmer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bubnuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bubnuoreka [{OK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
S — ) uGnorera LIOK
8 . PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmoteka IIOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2aéc
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmmoreka IIOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmoreka HOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTb 1 bubmaorexa LIOK

ATOMOB XUMHUYCCKHUX 5JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
19 MaccoBast 1011 XUMHYECKOTO bubnunorexa LIOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubnuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Du3nYECKUEe U XUMUYECKHUE SABJICHUS. bubnuorexa [JOK
XuMHuecKkas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs POTEKAHUS Bu6mumoteka [JOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koiamvecTBa, MacChl
17 BEILIECTBA 10 ypaBHeHnsnv; buGmuorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
K
| T e 10K
peaxtl ¢ ds ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEeHa)
M. B. JI — YYEHBIN-
10 ommtoneer. OGodumerrie 1 BuGanorera LIOK
1 AHCT o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padota Nel mo teme bu6nmorexa LIOK
«BellecTBa 1 XUMHYECKHUE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB
21 Bosjfyy;a Kucnopon — snement u bubmiorexa LJOK
' https://m.edsoo.ru/ff0d448e
npocroe BemectBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmiorexa LJOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoOsI MoTy4eHus KHCIopo/ia B Bumorexa 1IOK
23 71a00pPaTOPHUH U IPOMBIIIICHHOCTH.

HpI/IMCHCHHe KHCJIOpOoJda

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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TemnoBoii 3¢ ekt xumMuaeckoit
peakuuy, IOHATHE O

bubnunoreka LIOK

24 TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
| ponmmo i ) Busorea 101
ArpASHCHHE BO3yXa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
2 Eﬁ)aKTquCKaz E?)?;Tz }J:fpgleS 10 TEME Bubmiorexa LIOK
OJYHCHHC P . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE er0 CBOUCTBY»
97 Bomopon — anemeHT u nmpocToe bubnunoreka LIOK
BemecTso. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4ddo
28 dusnueckue U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
Bosiopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 I1 0 KHCJI0Tax U COJIAX Bubmzorexa LIOK
OHATHE https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTy4eHust BOAOPO/1a B bubmmoreka [JOK
JIabopaTopun https://m.edsoo.ru/ff0d4dd0
30| damecmen ooGapeme sonopona BuGmorera LIOK
oy oip AOpOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubmuoteka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
o | Do Sk o Busmorea 101
Betl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
| Do oo e e 10K
ypa “p B N https://m.edsoo.ru/ff0d5708
3aKOHa 00OBEMHBIX OTHOIICHUM ra30B
35 du3nYecKre 1 XMMUYECKHe CBOMCTBA bubnuoreka [{OK

BOJIBI

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tougarue 00

bub6nmoreka [IOK

36 WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHbIe ¥ HEHACHIILICHHBIE bubmuorexa [{OK
pacTtBOpbl. MaccoBasi 10J1s1 BEleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmoreka [JOK
ONpeACIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas pabota No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCUPUKALINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
° https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCU(DUKAIIHS, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 CHOCO((SI)II) HI:)JIyII)eHI/Iﬂ XI/IMI/IchpKI/Ie bubmmorexa LHOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe bubmuoteka [IOK

«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c



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

['enernueckas cBs3b MEKIY

bub6nmoreka [IOK

48 fraccamu Hf OPTAHMHCCKIX https://m.edsoo.ru/00ad9a50
COCIMHEHMI
49 O060011IeHNEe U CUCTEMATU3 AL bubmuorexa [{OK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 1o Teme
50 "OCIIEBHBIG KJII;.CCBI HEOPraHUYECKHUX Bubmorexa ITOK
. P https://m.edsoo.ru/00ad9ela
COCAUHCHHI
[TepBbIe MONMBITKN KiIaCCHU(DHUKALIMHI
51 xnﬂnqecxnx 9JIEMCHTOB ?IOH;TIHe 0 bubmiorexa LIOK
i https://m.edsoo.ru/00ad9ffa
rpymmnax CXOIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 [lepuoanueckas cucrtema Bbu6moteka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00ada52c
MeneneeBa
53 Ilepuoapl, TPyIIIIEL, 110 161 Bubmiorexa LIOK
PHOBL, TPYTIBL, TOATPYT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
anep. U3oromsl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0YEK
P P . bubmuoreka [IOK
55 aToMoB 35ieMeHToB [lepnoauueckoit .
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKCHHIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIH, M€Iaror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepBHbIil ypok. O6001ICHHE 1
p P m bubnuoreka [{OK
58 CHCTEMATH3AIHS 3HAHUIT /

Bcepoccuiickas npoBepouHas paboTa

https://m.edsoo.ru/00adb33c



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

KontponsHas padora Ne4 o reme

59 «CTtpoeHue aroMa. XuMu4ecKast 1 bubmmoreka [JOK
cBs13b» / Beepocceuiickas https://m.edsoo.ru/00adb486
IIpoBepoyHasi pabora
60 DIEeKTpOOTPULIATETbHOCTh aTOMOB 1 bubmmoreka [JOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBs3b 1 ﬁg&?ﬁ%ﬁ;&gﬁ}éoa dac3a
62 KoBasieHTHas monsipHast XuMUYeCKas 1 bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HenomsipHas 1 bubnuoreka [IOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHCIICHUS 1 Eggﬁﬁr%?:é(;groullé% dae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
66 OxucIUTENN ¥ BOCCTAHOBUTEIU 1 ﬁggﬁlpllr?f:é(sigroullé% db076
PesepubIiil ypok. O6006111eHIE 1
67 cucTeMaTu3alus 3HaHUM 10 TemMe 1 bubmuoreka [IOK
«CTtpoeHne aroMa. XuMHU4IecKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PezepBHblit ypok. O6o011eHNE U 1 bu6moteka [JOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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9 KVIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le Ip 6aKanec1me u3ydyeHusi o0pa3zoBaTesbHbIE
padoThbI padoThbI pecypeb
[Tepuonuueckuii 3aKOH.

1 IIepunonnueckas cucrema 1 bubnuoreka [JOK
XAUMHYECKUX dj1eMeHTOB /I, U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKHX DJIEMEHTOB 1 Bubmiorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bu6nmorexa LIOK
KPUCTAJLINYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «IToBTOpenue u yriuyoneHue 1 1
3HaHUI OCHOBHBIX Pa3/eNioB Kypca
8 Kimacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 0 pa3InyHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IloHsTHE O CKOPOCTH XUMHUYECKOMN

7 €aKInu HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 Bubmmorexa HOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
IToHsaTHE O XUMHUYECKOM
paBHOBecur. DAKTOPHI, BIUSIONINE

N buonuorex K

8 Ha CKOPOCTh XUMHUUYECKOU PeaKINu 1 6mmoreka O

" IIOJIOKCHUE XUMHNYCCKOT'O
PaBHOBCCHUSA

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
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIIUTETBHO-

bub6nmoreka [IOK

9 BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Te e €CKOM
10 H((:)E(I)/I H;; ;;pggl{‘;ec Ililozlna(ime Bubmiorexa LIOK
AucCOnHalIH. https://m.edso0.ru/00adcd68
AJIIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIun Bubmiorexa LIOK
yp peaxil https://m.eds00.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
OCHOBAaHMI B CBETE IIPEICTABICHUM bubmmoreka [JOK
12 N }
00 IIEKTPOIUTHICCKOMN https://m.edsoo.ru/00add5d8
IUCCOLIAAIIAN
X N .
s | Mmoo el o B 10K
pedl o https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOIHAITIT
14 ITousiTre o TUAPOIIN3E COJIEH Bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3ALIIHS bubmuoreka [{OK
3HaHUI https://m.edsoo.ru/00addd12
I1 S Ne 1.
16 «g):;TeI:;;I‘ZC;(ngI? H(;ZZHT;JILHLIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponbHast pabota Ne2 o reme
17 «INEKTPOTUTHYECKAS bubmuoreka [IOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
pEeaKIu B PaCTBOPAX»
OO01ast XapaKTEPUCTHKA raJIOT€HOB.
18 XI/ILI\I/_III/I‘IGCKli/Ie CBEfICTBa Ha IIpUMEPE bubmoreka HOK
pumMep https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CojssHas KHCIIOTa,
POBOZOPOZL. but6mmoreka [IOK
19 XUMHUYECKHUE CBOMCTBA, MOTYICHHE,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o teme

bu6numoreka [IOK

20 «HOHWCHH.? COTAMOM KHCHOTEL, https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
BruruncieHusa no ypaBHEHUSIM
21 XAMHUYECKHUX eaI}(IEI/Iﬁ €CJIM OJIMH Bubmzorexa HOK
p ’ a https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B U30BITKE
29 OO01mmas xapakTeprCcTHKa SJICMCHTOB bubnmnoreka HOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
ANIOTpOTIHBIE MOIU(MUKAITUN CEPBHI.
Haxoxnenue cepbl u eé bu6nmorexa LIOK
23 . .
COCMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0po, CTPOEHHUE,
24 (bnl;)nqe?ngIIfI XI/III?/II/I‘ICCKI/IG buGnnorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (1)1/13H§€CKI/I§ u xmfnqecxme bubmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
MIOJIyYEHUS CEPHOU KUCIIOTHI. bubmmnoreka HOK
26 i
XHWMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpeibl
COCJIMHEHHSIMU CEPBI
27 Brraucienne MaccoBOM HOIH bu6nunorexa LIOK
BBIXOZIa IPOJIYKTa peakluu https://m.edsoo.ru/00adec8a
OO1as xapakTeprCcTUKa SJIEMEHTOB
VA-rpynimsl. A30T,
pym bu6muoreka [JOK
28 pacnpoCcTpaHEHUE B IPUPOJE,

(1)I/ISI/IT-IGCKI/I€ U XUMHUYCCKHUEC
CBOMCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

AMMHaK, ero Gu3nvecKue u

bu6numoreka [IOK

29 XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE https://m.eds00.ru/00adf004
Y IPUMEHEHUE
IIpaktrueckas padora Ne 3 o teme

30 «IPIOJ'ITHZHI/IC ZNII)MI/Iaia u3 HeHITIeM Bubmmorexa HOK

yqv » 13y https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kuciora, e Gu3ndeckue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMO adecTBe epai

2 yrobpennii, Ximmmeckoe BuGmiorexa LOK
YAOOp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COEIMHEHUSAMH a30Ta
() .0 V

33 (1)(())((::(%):)) pHaﬂKprlffn((i));); (b(l())lfl)??ﬂ(llellill/le u bubmnorexa LIOK

p N https://m.edsoo.ru/00adf68a
XMMHUYECKHUE CBOICTBA, MOJIyYeHUE
Hcnonp3oBanue GocdaToB B

34 KaueCTBE MUHEPAIbHBIX bubmmoreka [JOK
ynoOpeHul. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTamu
v

o | et pumormem Busmorea 101

PHpOC, _ https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcunsl yriaepona, ux pusndeckue

€CKHE CBOMCTBA.
36 gggﬁﬁi%ﬁinei I/z)glfeMLI bubmoreka HOK
P ’ https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)

37 VrosapHas KUCIIOTA U €€ COJIn Bubmnorexa HOK

https://m.edso00.ru/00ae006¢c

38 [IpakTuueckas pabora Ne 4 o Teme bubmuoteka [IOK

"[losrydeHne yriekucioro rasa.

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘IaIIBHBIe IIOHATHS 00

bu6nmoreka [IOK

39 OPTaHMHCECIHX BELICCTBAX KAk O https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepo/ia

40 Kpemuunii u ero coennHEHUS bubnnorexa LIOK

p A https://m.eds00.ru/00ae080a
[TpakTuyeckas pabora Ne 5.

a1 Pemrenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1o TeMe «Bakaelmue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBL U UX COCIUHEHUS
KourponsHas padora Ne3 o teme

42 «Baxcrl){eﬁmne ieMeTaJIJII)I U UX bubnnorexa [JOK

https://m.edsoo0.ru/00ae0el8
COEINHEHUS
OO6m1as XxapakTeprucTruKa
XUMHAYECKHUX IEMEHTOB —

43 MeETaJUIOB. MeTajutnuecKas CBsI3b U bubnunoreka LIOK
METAJUINYECKast KpUCTaJUIMYecKas https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHUE CBOMCTBA METAIJIOB.

44 DIEKTPOXUMHAYECKUHN DS, bubinorexa LIOK

p o PAn https://m.edsoo.ru/00ae1156
HaIPsDKCHUH METAIIIIOB
OO1u11e criocoObl MOTyYSHHS
metaiuioB. CruiaBel. Beruucinenus
45 0 YPaBHEHUAM XUMHUYECKUX bubnnorexa [JOK
yP o https://m.edsoo.ru/00ae1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJIEP>KUT IPUMECH
46 IToHsATHE O KOPPO3UN METAIIIOB Bubmnorexa HOK
pp https://m.edsoo.ru/00ael1278
47 [[lenounble MeTAILITBI bubnmorexa LIOK

https://m.edsoo.ru/00ae14b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka HOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIIBI — Bu6mumotexa [JOK
KaJIbLIMA U Maroui https://m.edsoo.ru/00ael15e8
50 Baxxnerimme coeTMHCHUS KaJIbIIHs Bubmorexa LOK
A b https://m.edsoo.ru/00ae15e8
51 O06o001IeHNEe U CHCTEMATH3ALIHS
3HAaHUHU
50 JKEcTKOCTh BOJBI M CLIOCOOBI €€ bubmuorexa [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
I1 0 06
S3 eermoom sown werom &6 bumtorexa LIOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuoreka [{OK
54 AOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Okcuibl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3 AT
3HaHUH
[IpakTnueckas padora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Beruncnenus mo ypaBHEHUAM
60 XUMUYECKUX PEAKLUHN, €CIIU OIUH bubmuoreka [JOK

U3 pCarcHTOB J1aH B H30BITKE WJTH
COACPIKUT TPHUMECH. Brrunciaenus

https://m.edso0.ru/00ae1750



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

MacCOBOM J0JIM BbIXOJa IIPOLYKTa
peakuuu

O0001IeHrEe U cUCTEMAaTU3 AU

61 . 1
3HaHUI
KonrtponsHas padora Ne4 o reme
62 «Baxknele MeTamibl U UX 1
COCJIMHECHUSI
63 Bemectsa u maTepuaisl B 1 bubnmnoreka HOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnnorexa [JOK
OKpY>KaroIlEen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIemM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o0meHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011eHUE U 1 Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHSA

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX TIOHSATHI: aTOM,
MOJICKYJIa, XUMHUYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAasi M MOJICKYJISIpHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJII XUMHUYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00BEM, XUMHUECKAs PEaKIHsl,
KIacCU(PUKAUS  PEaKIUW: peaklud COCAWHCHUS, PEaKIUU
pa3IOKEHUs, pPEaKIUH 3aMCEIICHHs, peaKiuu OOMeHa, 9K30- U
SHAOTEPMHUYCCKUE PEAKIIMH, TETUIOBOW 3(D(EeKT peakiuu, pacTBop,
MaccoBasi JIOJIs BellecTBa (IPOICHTHAS KOHIIEHTPAIIHS) B pACTBOPE

WIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHLIX XHUMHUUYCCKUX MOHATHI U
IMPHUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHIGHI/Iﬁ

13

14

1.5

WCIOJIb30BATh XMMHUYECKYI0 CUMBOJIMKY JISi COCTABICHHUS (POPMYII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

OTpEAeNsATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHapHBIX
COCINHCHUIX

1.6

KJaccu(UIupoBaTh XUMHYECKUE pEaKUMU (IO YUCIY M COCTaBy
YYacTBYIOLIMX B PEaKIMU BEIIECTB, M0 TEINIOBOMY 3P (DEKTY)

1.7

1.8

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI
BEILIECTB

BBIYHCTISATH MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIeMEHTa 1o dopMyie
COCIUHCHHS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEHIECCTBA B PACTBOPE

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI IO3HAHUS — HAOIIOACHHE,
U3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT  (pealbHBId U
MBICJIEHHBIN)

2.1

IIo Teme: «BaxHnetimmue MMPEACTAaBUTCIIN HCOPTraHNUCCKHUX BCIICCTB»

PAaCKpBIBATL CMBICII OCHOBHBIX XHUMHYCCKUX MOHSATHH: OKCHUA,
KHCJI0Ta, OCHOBAHUE, COJIb

2.2
2.3
2.4

OIIPEAETATh MPUHAUICKHOCTh BEUIECTB K OINpPEEeIEHHOMY Kilaccy
coenHeHui o Gpopmynam

KJIaCCI/I(I)I/IL[I/IpOBaTL HCOPraHN4CCKUEC BCIICCTBA

XapakTepu3oBaTh (OMHCHIBaTh) OOLIME XHWMHUYECKHE CBOICTBa
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHHE IpUMEpPaMu




2.5

2.6

2.7

3.1

MOJICKYJISIPDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOUIUX  XHUMHYECKUX
peakuuii

MMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHUMHYECKUX
MIPEBPAIICHUI B PA3IUYHBIX YCIOBUAX

ClIeZIoBaTh MpaBUJaM TIOJb30BAHUS XUMHUYECKOW TMOCYIOH H
1a00paTOpHBIM O0OPYIOBAHUEM, a TAKXKE MpaBHJIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMH I10 BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O MOJYYCHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIeCTB (BOIOPOJA M KUCIOPOJA), TPUTOTOBICHHIO
pacTBOpOB € ONPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MUIAHKPOBATh U MPOBOJUTh XUMUYECKUE IKCTICPUMEHTBI
[0 PAcHO3HABaHUIO PACTBOPOB INENOYEH W KHCIOT C IMOMOIIBIO
WHIUKATOPOB (JaKkMyc, ¢heHondraaer, METUIOPAHK U IPYTHE)

IIpOBOOUTH paC‘IéTbI 110 YPAaBHCHUIO XHUMHYECKOM pE€aKuuu

ITo Teme: «llepuomuueckuii 3akoHn u Ilepumomuueckas cucrema
xumuyeckux sneMeHToB Jl. M. MenneneeBa. CTpoeHHEe aTOMOB.
Xumnueckas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUN

PACKPBIBATE CMBICII OCHOBHBIX XMMHWYCCKUX IMOHSTHM: AApO aroMma,
BHGKTpOHHLIﬁ cJIoH aToMa, aTOMHasd 0p6I/ITaJ'IL, paauyc artroma,
XUMHYCCKasd CBA3b, IOJIApHAsA W HCHOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HOHHAAd CBA3b, HOH, KAaTHOH, AHHWOH,
CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHNYECKHNEC 3JICMCHTbBI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoamaeckoit
CHCTEMbl XMMUYECKHMX >JIEMEHTOB: pa3iuyaTh IOHSTUS «IJIaBHAs
noarpynna (Arpynma)» u «mobouHas mnoxarpynna (brpymnma)y,
«MaJbie» U «OO0JIbILINE» MEePHOAbI

packpbiBath cmblci Ilepuoguyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh  I[MOHUMAHUE IEPUOJUYECKONM  3aBUCUMOCTH
CBOMCTB XHMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUSI B
[Iepuonnueckoi cucreme

3.5

3.6

COOTHOCHUTH 0603Ha‘-IeHI/I$I, KOTOPBIC  HMMCIOTCA B Ta6J'II/III€
«HepI/IO,Z[I/I‘IeCKaSI CHUCTEMaA XHUMHUYCCKUX 9JICMCHTOB I[I/I
MCHI[GJ'IGCB&» C YHUCJIOBBIMU XapaKTCPHUCTUKAMH CTPOCHUA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB Hu 3apdana sdapa, 06]].[66 YHUCJI0
QJICKTPOHOB U PAaCHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IO}IM)

OTpEAENATh CTENEHb OKHUCICHUS JJEMEHTOB B  OWHAapHBIX
COETUHEHUIX

3.7

OTIPENIEIATh BHUJ XMUMHYECKOW CBsI3M (KOBaJE€HTHAs W HWOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX

9 KJIACC

Kon
IpoBEepPsAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: ((BGH_IGCTBO 1 XUMHWYCCKas pCaKI U




11

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSATHUN: pPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAS TUCCOLMALINS,
peaKuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUIECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peaKIuH,
OKHUCJIUTEITLHOBOCCTAHOBUTEIIHLHBIC peaxiuu, OKUCJIUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBIIEHUE, AaJJIOTPOIIHUS,
aM(pOTepHOCTh, XHMHYECKass CBs3b (KOBAJICHTHAs, WOHHA,
MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu

1.2

1.3

14

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATHH U
IPUMEHSATh 3TU MOHATHS IIPU OMMCAHUM BEIIECTB U UX ITPEBpaILEHU
COCTABJIATh YPABHEHMsI HJIEKTPOJIUTUUYECKOM AMCCOLMAIMHA KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS PEaKIUil
HMOHHOr0 OOMeHa

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
IIOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOI'O OajlaHCa 3TUX peakLuit

1.5

IIPOBOJIUTH PACUYETHI II0 YPABHEHUIO XMMUYECKOM pEeaKIuU

ITIo Ttemam: «Hemertamnel U UX cCOEOUHEHUS» U «MeTalmiabl U HX
COCAUHCHUA»

2.1

2.2

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJEKYJISIPHBIX M HOHHBIX ypaBHEHUU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMH

COCTAaBJIAATh YPABHCHU pCaKHHﬁ, MNOATBCPIKAAOIUX CYIHICCTBOBAHNC
TCHETHYCCKOM CBAI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH ITPOTEKAHUSA XUMUUYECKUX MPEBPALLIECHUN B PA3JIMYHBIX
YCIIOBHSIX

2.4

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH TIO BBITOJHEHHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIEKHUCIIOTO ra3a)

2.5

3.1

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoauMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI N3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB

ITo Teme: «XuMHs U OKpyXkarolias cpeaa»

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K
BCIICCTBA, KOPPO3HA METAJIJIIOB

3.2

MIPUMEHSTh OCHOBHBIE ONEpAlii MBICIUTEIbHON NEATEeIbHOCTH —
aHaJlM3 U CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTEMaTHU3alltIo,
BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBA3€M — s HM3ydyeHus
CBOMCTB BEILIECTB M XMMHUYECKHX DPEAKIMM; €CTECTBEHHOHAyUYHBIE
METOABl IMO3HaHWA — HAONIOJIeHHe, U3MEpPEHHE, MOJEIHPOBAHUE,
9KCIIEPUMEHT (peajibHbI U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEHIECTB. ArperaTHOE COCTOSIHUE
BEILIECTB

1.2

1.3

[onsaTue o MmeToax nmo3HaHus B XuMuM. Yucteie BemecTBa u cMecu. CriocoObl
paszeneHus cmecei

ATOMBI M MOJEKyJbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XMUMHUYECKHX
351eMeHTOB. [IpocTbie U ci0kKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

14

Xumnaeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoOJEKyJIsApHas Macca. MaccoBas 4011 XHMHYECKOTO
JJIEMEHTA B COCIMHEHUH

1.5

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemiecTBa. Pacuérel mo ¢opmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

1.6

1.7

2.1

Ou3nyecKue U XUMUYCCKHE SBICHUS. XUMHUSCKAs PEAKIUI M €€ MPHU3HAKY.
3aKOH  COXpaHEHHMS  MacCchl  BellecTB.  XHMMHYECKHE  ypaBHEHUS.
Kiaccupukanuss  XUMHUYECKHX  peaknuid  (COSAMHCHHS, PA3JIOKCHUS,
3aMeleHus, ooMeHa)

XVWMUYECKUH OJKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM IOCYHOH, ¢C
MpaBujIaMu paboTHI B JabopaTopuu U mpuéMamMu oOpamieHus ¢ J1abopaTopHbIM
0o0opyIOBaHUEM, M3YYEHHE W ONHUCaHHE (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmioAeHHe (u3nueckux (IUIaBieHUE BOCKA,
TasHUE JIbJ1a, PACTUPAHME caxapa B CTYIKE, KUIIEHUE U KOHJEHC ALVl BOJbI) U
XUMHYECKUX (TOpeHHE CBEYM, [POKAIMBAHME MEIHOM  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHCJIOTOW) sBJIE€HUI, HaOMIOJCHHWE M ONHMCaHUEe
NPU3HAKOB MPOTEKaHWA XHMHUYECKUX peakiuil (pasnokeHue caxapa,
B3aUMOJICIICTBHE CEPHOM KHUCIOTBI € XJIOPUAOM Oapusi, paslioKeHHe
ruapokcuaa Meau(ll) mpu HarpeBanuu, B3aMMOJEIICTBHE JKene3a ¢ pacCTBOPOM
comu meau(1l), nzyuenue cnoco6oB paszzeneHus cMecei (C TOMOIIBI0 MarHNTA,
¢bunbTpoBaHKe, BhIIApUBaHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TOBApEHHON CcONMM, HAOMIOJEHHE M ONHCAaHHE pPEe3yIbTaToB
MIPOBEJICHUS OIbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/JTaHUE
MoJienieil MoJIeKyI (IapOCTEePIKHEBBIX )

Baxueiiiine MNpEACTABUTCIIM HCOPTAHNUYCCKUX BCIICCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — sjneMeHT u mpocToe
BemecTBo. HaxoxkieHne Kuciopoaa B mpupojae, Gpusnueckue U XMMHUYECKUe
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucinopona. CrocoObl
MOJY4YEeHUsl KHUCIOpOoAa B J1a0OpaTOpuu M MPOMBINUIEHHOCTH. KpyroBopor
Kucaopojia B mpupojie. O30H — aJuioTpornHas Mo uKalus KUCIopoia

2.2

TeroBoit 3dexT XumMuyeckol peakuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/yXa, yCHJIEHHE TaPHUKOBOro 3¢ (eKTa, pa3pylieHHe 030HOBOTO CIIOsS




2.3

Bomopon — anemeHT u npoctoe BemecTBo. HaxoxxaeHue Bogopoaa B Npupo/Ie,
dusnyeckne M XWUMHYECKHE CBOWMCTBA, INMPUMEHEHHE, CIIOCOOBI IOTYYCHUSI.
Kucnore! 1 conn

2.4

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHHUSIM

2.5

2.6

®usnyeckue cBoiicTBa BoAbl. Boga kak pacrtBoputens. PacTBOpBI.
HacplienHble 1 HEHACBILLIEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Posib pacTBOpOB B IPUPOJE U B KU3HMU YesloBeka. KpyroBopot
BOJbl B TMpUPOJE. 3arpsisHEHHE MNpUPOAHbIX BOJA. OXpaHa U OYUCTKA
IIPUPOJIHBIX BOJI

Knaccudukanust nHeoprannueckux coemunenui. Oxcuabl. Knaccudukanuys
OKCHJIOB: coJicoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HeconeoOpazyomue. Homenknarypa okcunoB. @u3ndeckue U XUMHUYECKUE
CBOMCTBA OKCHI0B. [losryuenue okcuoB

2.7

OcnoBanms. Kiaccudukanus oCHOBaHMIA: IMIENOYM W HEPACTBOPHUMEIC
ocHoBaHusA. HomeHkiaTypa ocHoBaHu#. PU3MUECKUE U XUMUYECKHE CBOUCTBA
ocHoBaHui. [losrydeHne ocHOBaHUMI

2.8

2.9

Kucnotel. Knaccudpukanusa kucnor. Homenknarypa kucinor. dusndeckue u
XAMHUYECKHE CBoOiicTBa KucaoT. Psan aktuBHocTthu MetaiuioB H.H. Bekerosa.
[Tomryuenue KuCIOT

Comu. Homenknarypa coneil. @u3ndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuyenue cose

2.10

I'enermueckas cBsI3b MCXKAY KiIaCCaMH HCOPraHUICCKUX COGIII/IHGHI/If/'I

2.11

XWMHUYECKUN OKCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COACPIKAHMS
KHCJIOpO/ia B BO3AyXe, MOJy4yeHHe, cOOMpaHue, paclio3HaBaHUE U U3YyueHUE
CBOICTB KHCJIOpOAA, HA0JII0/IEHNE B3aUMOIEUCTBUS BELLIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHHS U ITPEKpAIlleHuUs TOpeHus (1okapa), 03HaKOMIJIEHHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJy4€HHE, COOUpaHHUE,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAa (FOpPEeHHE), B3aUMOACHCTBUE
BOJZIOpO/A C OKCHIIOM meu(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJIEOMATEPHAJIOB), HAOIIOJeHHE 00pa3lloB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIIEJOBaHHE OCOOEHHOCTEM pacTBOpPEHMs] BEUIECTB C  pa3IU4HOMN
pacTBOPUMOCTBIO, IPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHOW MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJIECHCTBUE BOABI C METAJIAMHU
(HaTpueM U KanblreM) (BO3MOXKHO HCIONIB30BaHUE BHIEOMATEPUATIOB),
orpejesieHue PacTBOPOB KHUCIOT M IIENOYed ¢ TOMOIIbI0 HHJUKATOPOB,
UCCIieIoBaHHE 00pa3Il0OB HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KJIACCOB,
HaOJII0/IeHUE H3MEHEHHs OKpacKd HHJMKATOPOB B PACTBOPAX KHUCIOT U
meno4el, u3yueHue B3aumoencTeus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C MeTajUlaMH, peakUuil HeWTpanuzaluu, MoJydyeHue
HEpPacCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeETaula JPYruM U3
pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 1Mo TeMe «BaxHnenme
KJIACChl HEOPTAHUYECKUX COEAMHEHUI»

ITepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB

J .. MenneneeBa. CTpoeHre aToMoB. XUMU4eckas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKITUU

3.1

HepBBIe ITIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYECKHX 3yeMeHToB. Ilomsarue o
Trpynmnax CXOIHBIX 3JICMCHTOB (H.[G.HO‘-IHLIC H IMECJIO0OYHO3CMCIIBHBIC MCTAJIIIbI,




3.2

3.3

TaJIOTeHbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyloT amMQpOTEepHBIC
OKCHJIbI U TUIPOKCHIBI

ITlepuognuecknii 3akoH. llepnoanueckas cucTeMa XMMHUYECKUX JIEMEHTOB
AWM. MengeneeBa. KopoTkomepuoanas © UIMHHONIEPUOAHAS  (OPMBI
[lepuoauueckoit cucrembl xumuueckux osieMeHToB JI.JMI. Menneneena.
IIepuons! u rpynnbl. @U3MYECKUI CMBICH ITOPSAKOBOTO HOMEpa, HOMEPOB
NIEPUOJA U IPYIIIBI JJIEMEHTA

Ctpoenune atomoB. CocTaB aTOMHBIX sep. M3oromnbl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYEK aToMOB TMepBbIX 20 XUMHUYECKUX DIEMEHTOB
ITepuoanueckoii cuctemsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO
AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX MU HEMETAJUIMYECKUX CBOMCTB MO TpyNIIaM U MEPUOJAM.
3nauenue Ilepuoanueckoro 3akona u [leproauueckoi CUCTEMBI XUMHUUECKHUX
3JIEMEHTOB Ul pa3BUTHs Hayku W npaktuku. /.M. MenneneeB — y4éHslil u
rpak1aHuH

3.5

3.6

3.7

9 KJIACC

Xumuueckasi CBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATEITLHOCTh XUMUYECKUX 3J1IeMEHTOB. lloHHas cBA3b

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHCCCI)I
OKHCJICHHMSA B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUN HKCHEPUMEHT: M3ydeHHe oOOpas3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE THIPOKCUIA LMHKA C PACTBOPAMU KHCIOT U
11eJI04eH, IIPOBEACHHUE ONBITOB, WILTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEaKIUi (TOpEHUE, peaKkluu pas3ioKeHUs, COSTUHEHMS])

Kona

HpOBepﬂeM bIii 3JIEeMEHT coacpKkaHus

1

BenectBo n xummnueckas peakuusi. [lopropenue

11

[Iepnoanueckuii 3akoH. Ilepmonnueckas cucTeMa XMMHUYECKMX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KNS, KalblUsi MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit
CHUCTEME U CTPOEHHUEM HX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALINYECKON
pemETKN M BHJA XUMHYeCKOH cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXKIyHapoJHas U TpUBHaNbHAs). XUMHYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX
COEIMHEHU I, TEHETUYECKAsI CBSI3b HEOPTAHMYECKUX BEIIECTB

1.3

Knaccudukanus XuMH4ecKiX peakluuil Mo pa3IMyHbIM Npr3HaKaM (TI0 YUCITy
U COCTaBy y4YaCTBYIOIIMX B PEaKIIMU BELIECTB, IO TEIUIOBOMY 3 ¢eKTy, 1o
M3MEHEHUIO CTEeTEHEN OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,
[0 Y4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIUH,
TEPMOXMMHYECKUE ypaBHEHMS. [[OHIATHE O CKOPOCTH XMMHUYECKON PEaKIIUA

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTEHHBIX M T€TepOreHHbIX peakuusx. IloHarne o XuMHUYecKOM




1.5

paBHOBecHH. (DAKTOpBI, BIMAIOLNIME HAa CKOPOCTb XUMUYECKOW pEaKkLMU U
HOJIOKEHUE XUMUYECKOTO0 PAaBHOBECHSI

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC — PEAKIMU,  DJICKTPOHHBIA  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM — peakiuu. CocTaBlieHHE ypaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi C HCIOJIb30BAaHUEM METOoa
AJIEKTPOHHOTO OallaHca

1.6

Teopus NEKTPONIUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHBl. MeXaHN3M JUCCOLMALMU BEILECTB C Pa3JINYHBIMU BUAAMHU
XUMHYecKoH cBs3u. CreneHs auccounanyuy. CHIbHBIE U CIIa0bIe AJICKTPOJIUTHL.
Peakiun nonHoro oOMeHa. Y cja0Bus NPOTEKaHUS PEAKIIMA MOHHOIO OOMEHa,
IIOJIHBIE U COKpAalllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIOT,
OCHOBaHMH W COJIeH B CBETE TMPEACTaBICHUH 00 3JICKTPOJIUTHUYECKON
quccouuanuu. KauectBeHHble peakiny Ha HOHBL. [IoHsTHE 0 rHIpou3e comei

1.7

XHUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHUE C MOJEISIMU KPUCTAILIMYECKHUX
pEmETOK HEOPraHWYECKUX BEILIECTB — METAJIOB U HeMeTaluioB (rpaduta u
azMasa), CIOXHBIX BEIIECTB (XJIOpHUJla HATPHUs); UCCIEOBAHUE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKOW pEaKluu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCJIEIOBAHUE  JIEKTPONPOBOJHOCTH  pacTBOPOB  BELIECTB,  Ipolecca
JUCCOLMAIIMU KHUCJIOT, WIeJioued U coiei (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs peakuii HOHHOTo 0OMeHa (00pa3oBaHue OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHHE BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peakluil (TOpeHHe, peaKkiiuu pa3ioKeHUs, COeTUHEHNU);
paclio3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOULIBI0 KadeCTBEHHBIX
peaklyii Ha MOHBI; PELICHUE SKCIIEPUMEHTANIBHBIX 3a1a4

Hemeramns u ux COCINMHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTenmeHu okucienus. CrTpoeHue u (uU3MUECKHE CBOICTBA
MPOCTHIX BEHIECTB — TAJIOTEHOB. XUMHUYECKUE CBOWCTBA Ha MPUMEPE XJIOpa
(B3auMoJIeliCTBHE C MeTalllaMi, HEMETAJIaMH, MIeI0YaMH). XJIOPOBOJOPO/I.
ConsiHass  KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJydYe€HUE, TNPUMEHEHUE.
JelictBue XJiopa M XJIOpPOBOJOPOJA HAa OpPraHU3M 4YesjoBeKa. BakHeuue
XJIOPUJIBI U UX HAXOXKJAEHUE B MPUPOJIE

2.2

2.3

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKUcaeHus. CTpoeHHe U pU3nUecKue CBOWCTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOJIU(UKALNN
KHCIIOpOJia U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPOA, CTPOEHUE,
¢uznueckue U XuUMHUYeckue cBoicTBa. OKCHABI Cepbl KaK MPEACTABUTENIU
KHCJIOTHBIX OKCHIOB. CepHast KUCIIOTa, PU3MUECKUE U XMMHUYECKHE CBOWCTBA
(o0mre kak mpeacTaBUTEINS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIMy, Jexalue B OCHOBE MPOMBIIIJICHHOTO CIOCO0a MOIy4eHUs] CepHOU
kucioTel. [Ipumenenne. Conu CEpHOW KHUCIOTHI, Ka4eCTBEHHAsI pPEaklHs Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ COeIUHEHUN B pUpoze. XUMUYECKOe
3arpsi3HEHNE OKPY’KaIoled Cpe/ibl COEIMHEHUSIMU CepPbI (KUCIOTHBIE AOMKAM,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €0 MPEIOTBPAIIECHUS

OO6mast xapakTepucTuka 31eMeHToB VA-rpymmbl. OcoOeHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, pacIpoCTpaHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopor asora B mpupoze.
AmMmuak, ero (Qusnueckue M XHMMHUYECKHE CBOICTBa, MOJIyu€HHE U




npuMeHenre. Conan aMMOHUS, WX (PU3MYECKHEe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakus Ha HOHbI aMMOHUS. A30THas KMCIIOTA, €€
noJy4yeHue, pusnueckue 1 XUMUIECKre CBOMCTBA (00IIMe KaK MpeICTaBUTENs]
Kjacca KHUCIOT M cnenuduueckue). Vcnonap3oBaHWe HUTPATOB U colieid
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yHOOpeHU. XUMHUECKOE 3arps3HEHUE
OKpY’Karollel cpesibl COETUHEHUAMH a30Ta (KUCJIOTHbIE JOXK/H, 3arpsA3HEHUe
BO3/1yXa, 104YBbI U BOJOEMOB)

2.4

2.5

2.6

docdop, aorponnsie MoguduKanyu Gochopa, GU3NIecKre 1 XUMUIESCKHE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciaora, GuMYecKue u
XUMHUYECKHE CBOWCTBA, moiydenue. Mcmonb3oBanue (ocharoB B KadecTBe
MUHEPAIBHBIX YI00pEHHIHA

O6mas xapakrepuctuka 371eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHbIE CTENEHH OKHUCICHHS. YTJIEpOJ, aJIOTPOIHBIE
MoaudUKanmK, pacHpocTpaHEeHHE B TIpupone, GU3NYECKUEe U XHUMHUYECKUE
cBoiictBa. Ancop6musi. Kpyrosopot yriiepona B nmpupojae. OKcuisl yriaeposa,
ux (pu3nUecKkre U XMMUYECKHE CBONCTBA, NEHCTBUE HA KHBBIE OPTaHU3MBI,
MOJTyYeHUE U TPUMEHEHHUE. DKOJIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCHUIOM
yraepoaa(lV); rumore3a rio6ansHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ conmH, WX (PU3UYECKHE U XUMHYCCKHE
CBOIICTBa, Mony4yeHue u npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronp30oBanne KapOOHATOB B OBITY, MEAHUIIMHE, IPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIICTBE

[TepBoHavabHBIC MOHATHSA 00 OPraHMYECKUX BEIIESCTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTHJICH, 3TaHOJ, TJIHUIEPHUH, YKCyCHas
kucnora). Mx coctaB m xumuueckoe crpoeHue. [lonstre o Ouomormuecku
BAXXHBIX BCIICCTBAX: )I(I/Ian, 6em<ax, er'IeBO)IaX — N HUX pOJ'[I/I B JXKWU3HU
yernoBeka. MarepuanbHOe €IUHCTBO OPraHUYECKUMX W HEOPraHMYECKUX
COeTMHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, IMOJNyYeHUE U
npumenenue. CoeMHEHUsT KpeMHUs B mpupoje. OO0Ime npeacTaBieHus: 0o
okcuze kpemHus(1V) u kpemaueBoit kucnote. CUIHKATBI, UX UCIIOJIb30BAHUE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobmemsr
0€30MMacHOTO WCIOIB30BAaHUS CTPOUTEIBHBIX MaTepUATIOB B ITOBCEIHEBHOU
KU3HU

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUI-
UMOHBI W HaONIOEeHHE MNPU3HAKOB HMX MPOTEKAHUS; OIBITHI, OTpakKarollue
buznyecKkre 1 XMMHYECKHEe CBOWCTBA rajlOr€HOB U UX COEAMHEHUHN (BO3ZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3lamMy XJIOPHI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJIb30BAHUE BHJICOMATEpUANIOB); HAOMIOJCHUE Ipoliecca
oOyraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3y4eHHEe XUMHUYECKIX CBOMCTB pa30aBICHHOM CepHOIl KUCIOTHI, TPOBEACHNE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOAeHHEe NpuU3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXKHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpPHBIX yHOOpeHUIA; OTyYeHUe, COOMpaHue, Paclo3HaBaHUE
Y U3Y4YCHHE CBOMCTB aMMHAKa; MPOBEACHUE KAaYEeCTBEHHBIX PCAKLUN Ha HMOH
aMMOHUSIT ¥ ¢ocdaT-MOH U U3yYEHHE TMPHU3HAKOB HMX MPOTEKaHHUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); HM3yYEHHE MOJENEeH KpUCTAUIMYECKUX
pemérok anMmasa, rpadura, QynaepeHa; O3HAKOMIICHHE C IPOLECCOM
asicopOLIMK paCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YITIEM M YCTPOMCTBOM
IIPOTUBOTra3a; IMOJIYy4YeHHUEe, COOMpaHue, pacliO3HABaHUE U HU3YYEHHE CBOMCTB
YIJIEKUCIIOrO Tra3a; MpOBEJleHHE KadeCTBEHHBIX peakuui Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PEUICHUE SKCIIEPUMEHTAJIBHBIX
3a1a4 1o Teme «BakHeuIre HeMEeTAIIIbl U UX COCIUHECHUSI»

Mertamisl 1 uxX COCAUHCHUA

3.1

OO0mias xapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nojoxeHus B Ilepumomnueckoit cucteMe XuUMHUYECKHX 3yemeHToB J[.M.
MenneneeBa u ctpoenus aromoB. CTpoeHHe MeTaJIoB. MeTaninueckast CBsI3b
U METa/UIMYeCcKass KpUCTALUIMYECKas peleéTka. DJICKTPOXUMHUUYECKUU Ppsi
HaIPsDKEHUN METaJIOB

3.2

3.3

du3nyuecKkre U XMMUIECKHEe CBOHCTBA MeTa/UT0B. O0IIMe Crioco0bl MOTydeHuUs
MeTtaiioB. [ToHsTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CruiaBbl (CTanb, YyryH, AIOPAJTIOMUHUMN, OpOH3a) U UX IPUMEHEHNE
B OBITY ¥ TPOMBIIIIEHHOCTH

[lenounsle MeTaybl: mosiokeHue B [leproguueckoil cucTeMe XMMHUYECKHX
anemenToB JI.. MeneneeBa; CTpoeHUE UX aTOMOB; HAXOXAECHUE B IPUPOJIE.
duznyeckue 1 XMMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). Okcusl
U THIPOKCUIBl HaTpus U Kanus. [IpyMeHeHHe ILEeNOYHBIX METaJUIOB M MX
COCIMHEHUN

3.4

[[lenoyHo3eMenbHbIE METAJIBI MarHuii W KaJbIIMA: TIOJIOKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaxOXXJAeHUE B mpupoje. OU3NYECKUe U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublius. BakHeWIne CcoeIWHEHHs KalbIHs (OKCH],
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMmuHuii: onoxenue B lleproanyeckoil cCUCTEMe XUMHUYECKUX DIIEMEHTOB
.. Menneneesa; cTpoeHUE aTOMa; HAaXOXKJIEHUE B npuponae. Pusznueckue u
XUMHUYECKUE CBOWCTBA aIIOMHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA W
TUAPOKCH/IA AITFOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOCHUE aToOMa; HaXOoXJeHHWe B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBa xerne3a. OKCHabl, TUAPOKCUABI U coiu kene3a(ll) u
xenesa(lll), ux cocras, cBOICTBa U OJTyueHUE

3.7

XUMHUYECKUH HIKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3IiaMy METAJIOB U CILIABOB,
X (U3NYECKUMH CBOWCTBAMU; M3YYCHHE PE3yJIbTATOB KOPPO3HH METAIOB
(BO3MOXKHO WCIIOJTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSl OKCHIAa KalbllUd W HATPUS C BOAOH (BO3MOXHO
UCIIOJIb30BaHUE BUJICOMATEPUAIIOB); MCCIICOBAHUE CBOMCTB YKECTKOW BOJIBI;
mpolecca TOpPEeHHsI JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BHJICOMATEPHAJIOR); PU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKITI HA HOHBI
(Maraus, Kanmbius, amomuHus, nuHka, xenesa(ll) u xenesa(lll), mexu(ll);
HaOJTI0/ICHUE W OTIMCAHHE TIPOIECCOB OKPAIIMBAHUS TUTAMCHA NOHAMH HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
uccieoBanne aM(MOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHHUS M THAPOKCHIA




4.1

[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiine MeTamibl
U UX COCTMHEHUS

XUMHUS U OKpY>Karollas cpena

HoBrsie maTepuanbl 1 TexHoJoruu. BemecTBa 1 Marepualibl B MOBCEAHEBHON
YKU3HU YeJlIoBeKa. XUMUS U 30pOBbe. be3onacHoe ucnop30BaHue BELIECTB U
XUMHYECKHX peakiuil B ObITy. [lepBas momois nNpu XUMUYECKUX OXKOTax U
OTPABJICHUSIX

4.2

4.3

OCHOBBI ~ 3KOJIOIMYECKOH  TIPaMOTHOCTU.  XHMHYECKOE  3arpsi3HEHUE
okpyxkaromiei cpeapl [IJIK. Posib XuMuu B pelieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble MCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPHUPOIHBIA Ta3, HEPTH),
MPOIYKTHI UX MEepepabOoTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH
XUMHYECKUH SKCTIEPUMEHT: N3yueHue 00pa3lioB MaTepraioB (CTEKJIO, CIIJIaBbI
METAJIJIOB, TOJINMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MpPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJabTYpbl M IMPaKTUYECKON
JEeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBA;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJCIN  OJIA
00BACHEHHS CTPOCHUS ATOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHON AESITENbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHMXKEHHUIX
XUMHUYECKON HAyKH, YTO IMO3BOJMUT OOYYAIOLIUMCS paccMaTpUBaTh
XUMHUIO Kak cdepy cBoed Oymymedt mnpodeccrnoHanbHON
NESTENIbHOCTH W CHeNlaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBHOTO TpEeAMETa MpPU TMEPEexXoJ€ Ha YPOBEHb CPEIHEro
oOmero oopa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHUH U YMCHHUC IIPUMCHSATH
CUCTEMY XUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!

2.1

BOKXHEHUIINE XUMUYECKUE IOHATHUS: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHASA U
HEOJHOPOJHAsA CMECh, OTHOCUTENIbHBIC ATOMHAasi U MOJIEKYJISpHas
MAaccChl, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBINA
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, COJb (CPEAHss), XUMHUYECKas
peaxkuus, peaklUH COCIWHEHUS, PEaKUUU PAJIOKECHHs, DPEAKIUU
3aMelleHUs, PeakKM OOMeHa, TEIUIOBOM (QEKT peakiuu, 3K30- U
OHJAOTEPMHUYECKHE PEAKIMH, PaCTBOP, MACCOBAsl JOJISI XMMUYECKOIO
JJIEMEHTa B  COEAUHEHMM, MaccoBas [JOJ1 M  IPOLCHTHas
KOHIIEHTPALKs BEIIECTBA B PACTBOPE, SIIPO aTOMA, HIEKTPOHHBIN CIION
aToma, aToMHasi OpOuTajb, PagUyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMHAYECKas CBS3b, AEKTPOOTPULATENBHOCTb, MOJSPHAS
U HENOJSApHAs KOBAJICHTHAs CBA3b, MOHHAs CBs3b, METAIUIMYECKAs
CBSI3b, KpUCTAJUINYECKAS pelIETKa (ATOMHAs!, HOHHAsI, METaJlJINuecKas,
MOJIEKYJISIPHAs), MOH, KaTHOH, aHUOH, DJIEKTPOJIUT U HEIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT AUCCOLMALUS, PpEeaklUd HMOHHOIo OOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUU,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAaHOBJICHHE, DJIEKTPOJIU3,
XMMHYECKOe pPaBHOBECHE, OOpaTHMble W HEOOpaTHMbIE DPEaKIHH,
CKOPOCTb XMMHYECKOW peakuuu, karanuszarop, IIJIK, kopposus
METAJLJIOB, CILIABBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAHEHMSI MacChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJPO

2.3

3.1

TEOPUM  XUMHUH:  aTOMHO-MOJIEKYJSIDHAass ~ TEOpHs,  TEOpHs
AIIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

YMEHUE TMPaBHJIBHO HKCIIOJNB30BaTh M3yYCHHBIC BEIIECTBA U
MaTtepuaibl (B TOM YHUCIIE MUHEpalIbHBIE yIOOpPEHHs, METaJUIbl U
CIUIaBbI, TIPOJMYKTHI  IEpepabOTKH  MPHPOTHBIX  HCTOYHHUKOB
YIIEBOIOPOAOB (YIS, IPUPOAHOTO raza, HepTH) B OBITY, CEITHLCKOM
XO3SIMCTBE, Ha MPOM3BOJCTBE W IOHWMAHHE 3HAYCHUS IHKHPOB,
OenKOB,  YIJICBOJOB JJIsi  OpPraHM3Ma  4YEJIOBEKa;  YMEHHUE
MPOTHO3UPOBATh BIIMSHUE BEIICCTB M XUMHUYECKUX IPOILIECCOB Ha
OpraHu3M YeJOBEKa M OKPYKAIONIYIO IPUPOTHYIO CPEIY

3.2

3.3

YMCHHEC UHTCIPUPOBATH XMMHUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTUX
y‘Ie6HLIX npcaIMCTOB
HaJIM4YHEC OIIbITa pa6OTI>I C pa3JInYHbIMU UCTOYHUKAMU I/IH(bOpMaHI/II/I

[0 XUMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHUBHO OIEHWBATh WH(OPMAIHUIO O BEMIECTBAX, WX
NpEeBpalleHUsIX W IPAKTHUYECKOM TMPUMEHEHHMH U yYMEHHE
MCTIOJIB30BAaTh €€ JJIsl pEeHICHUs] y4eOHO-TI03HABATENbHBIX 33124

Branenue ocHOBaMM IOHATHHWHOIO aIlapara U CHMBOJIUYECKOIO
A3bIKa XUMHHU 711 COCTaBIIEHUSI (OPMYJT HEOPTaHMUECKUX BEIECTB,
YpaBHEHUN XHMHYECKHX PpEaKIHil; OCHOBAaMHU XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHanbHoi)

YMeHne 00bSACHATH CBSA3b MOJNOKEHUs neMeHTa B [lepuonnyeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB U 3apsja sapa, oOlee Yucio
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KA M KAJIbIIUS

[IpeacraBnenne 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paJiyCc aToMa, 3JIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT IOJIOKEHUS BJIEMEHTOB B
[lepuonunueckoii cucreme (B MajblX TMEPUOJAX U TJABHBIX
MOJATPYIIAax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMeHnue ki1accupuuupoBarh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNHA

YMeHue onpeaesrTh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3aps/]
HOHa

8.2
8.3

BHUJI XUMHUYECKOM CBA3M W THUIl KPUCTAUIMYECKOW CTPYKTYpHI B
COCIMHEHUAX

XapakTep Cpelibl B BOAHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM )

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBath (GU3NYECKHe U XUMHUECKUE CBOMCTRA!

IPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJIOPOA, rpadur, anMas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIBLIMM, aTFOMUHUH, JKeJe30)
CIIOHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPO, OKCHABI M THIPOKCHIBI
92 metauioB |-llA rpymnm, amomunus, meau (Il), nunka, xenesa (Il u
I11), okcuapl yrinepoxaa (Il u IV), kpemuns (1V), azora u pocdopa (111
u V), cepol (IV u VI), cepnucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)
MPOTHO3UPOBAaTh M  XapaKTEepPU30BaTh CBOWCTBA BEIIECTB B
9.3 3aBHCHMOCTH OT UX COCTaBa H CTPOCHHS, IPUMCHCHHE BELICCTB B
3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXXHOCTb IPOTCKAHUS
XUMHUYECKHUX TIPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPABHCHHS PEaKInH,
B TOM YHCIIC:
10.1 peakifii HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XUMHUYECKHE CBOHCTBA H3YYCHHBIX KIIACCOB
(TpyIi) HEOPraHUYECKHX BEUIECTB
104 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU
11 VYMeHre BEIYUCIATH (IIPOBOAUTH PACUYETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
MacCCOBYIO JIOJ0 XMMHYECKOT0 JIEMEHTA B COSTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUil U HAXOAUThb KOJIUYECTBO
BEIeCTBa, 00BEM M MacCy pEareHTOB WIIH MPOTYKTOB PEAKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IEeHHE,
121 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
U XUMHYCCKHUX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIeMy H
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 O6e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU 0e30ImacHoro oOpareHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKM3HH, TIPABHIIAMH TTOBEACHHS B
123 HEeNsIX COepexeHHs 30POBbSI U OKPYXKAIOIIeH MPUPOIHON CPEIbI;
MMOHMMaHWe BpeJia (OMacHOCTH) BO3/ICHCTBUS HA JKUBBIC OPTaHW3MbI
onpeaenéHHBIX BEIIIECTB, CII0CO00B YMEHbIIICHUS u
MIPEIOTBPAIICHHS HX BPEIHOTO BO3ICHCTBHS
13 Hannaue mpakTHYeCKUX HAaBBIKOB TUTAHUPOBAHUS U OCYIIECTBICHHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4eHHEe UM  OomucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;
13.1 03HAKOMJICHHE ¢ PU3NICCKIMH U XUMHYCCKUMH SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX PeaKIui
13.2 u3ydeHHe croco0OB pa3eNeHus cMecen




13.3

13.4

MOJIy4YeHUE KUCIOpoAa M M3Y4YEHHE €ro CBOMCTB; IOJIy4YeHUE
BOJIOPO/Ia ¥ U3YUYEHHUE €TI0 CBOMCTB; MOJTYyYEHUE YIJIEKUCIIOTO Ta3a u
M3y4YEHUE €ro CBOMCTB; IMOJYyYEHHE aMMHUaKa M H3yYEHUE €ro
CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C OMpeneIEHHON MaccOBOM JoJeit
pPacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE WHIUKAaTOPOB (;makmyca, METHUJIOpaHKa u
dbeHondTanenHa) A ONpeaeeHUs XapakTepa cpelbl B pacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHUE U OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB; N3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METaJIIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH U HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEPacTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHWE OJIHOTO MeETa/ula JpPYruM H3 pacTBopa COJIH;
uccleoBaHle aM(OTEPHBIX CBOMCTB THUIAPOKCHUIOB ATIOMHUHUS H
IIUHKA

13.7

pElIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4 0 TeMaM: «OCHOBHBIE KIIACChI
HEOPTraHUYECKNX COCIUHEHHI; «INEKTPOIUTUYECKAS
aucconuanusay;, «BakHelnnme HEMETAUIBI MW HMX COCIUHEHHY,
«BaxxHeH1ne MeTaaiabl ¥ UX COCTHMHECHMS

13.8

14

141

14.2

XUMHUYECKHE  DKCIEPUMEHTHI,  WIUIIOCTPUPYIOIIMEC  TPHU3HAKU
MPOTEKAHUS PEAKIMH HOHHOIO 0OOMEHA; KAaYeCTBEHHBIC PEaKIMU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OPOMUI-,
uonua-, cynedar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCHUI-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KAJIBITUS, ATIOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

Ymenue:

MPEJCTaBIATh PE3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,
JIOKA3aTeNIbCTB, TPAPUKOB W TAOJIUI[ W BBISBIATH IMIHPUUCCKUE
3aKOHOMEPHOCTH

YCTaHABIMBAaTh  CBSI3M  MEXIYy  pealbHO  HAOIIOAaeMBIMU
XUMHUYECKHMH SIBJICHUSMH ¥ TPOIECCAMH, TPOUCXOASIIUMU B
MaKpoO- U MUKPOMHUPE, 0OBIACHATh MPUUNHBI MHOTOOOPA3usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
HepBOHa‘-IaJIBHBIe XUMHWYCCKUEC ITOHATUA

11

Yuctsie BemecTBa U cMecu. CiocoObl pa3zienieHus: cMecei

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBH. CHMBOJIBI XUMHYCCKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

Xumudeckas Qopmyia. BalleHTHOCTh aTOMOB XHMHYECKHUX 3JCMCHTOB.
CreneHp OKUCICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aTOMHas Macca.
OTtHOCHUTENLHAS MOJICKYJIAApHAas Macca. MaccoBas J0JIA XUMHYCCKOI'O DJIECMCHTAa
B COCAMHCHUU

1.5

KomuuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBsA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

1.6

dusnueckre 1 XUMHYECKHE SIBJICHUS. XUMHUUYECKAS peakuuga u eé IMPU3HAKH.
3aKOH COXpaHEeHUsI MACChl BEIECTB. XMMHUUYECKHUE YPAaBHEHUS

[epuonnueckuii 3akoH u [leproanueckas cucTeMa XMMHYECKHX DIIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
JA.N. Menneneesa. Ilepuonasl u rpymnmnsl. PU3HUYECKUN CMBICI HOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIINBI JIEMEHTA

2.2

Crpoenune atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB
[Tepnonnueckoii cucremsl .M. MeHneneena

2.3

3.1

3.2

3aKOHOM€pHOCTI/I B U3MEHEHHUHU CBOICTB XUMHYECKUX DJIEMEHTOB MEPBLIX Tpex
MEPUOJIOB, KaJWs, Kalblus (paadyca aTroOMOB, 3JICKTPOOTPHUIATSIIEHOCTH,
METAITUYECKUX ¥ HEMETAINIMYeCKHX CBOMCTB) M WX COCAUHEHUH B
COOTBETCTBUHM C TIOJIOKEHHWEM »3JieMeHTOB B Ilepwomudeckoil cucreme u
CTpPOEHHEM UX aTOMOB

Crpoenue BeniecTa

Xumudeckass CBa3b. KoBaneHTHas (MONisipHAsE W HEMOJSIPHAsi) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XUMHMUYECKHX  dJeMeHTOB. VOHHas  CBS3b.
MerTannndeckas CBSI3b

Tumbl KpHUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HWOHHAs, MeTaJUIMYecKas),
3aBUCUMOCTBH CBOWCTB BEIIECTBA OT THUIA KPUCTAUINYECKOW PEHIETKHA U BUAA
XUMHUYECKOH CBSI3U

Baxwneiimue MNPEACTAaBUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeramnsl u ux
coeTMHEHHS. MeTamibl U BX COSTUHCHUS

4.1

Knaccuukanuss u HOMEHKJIATypa HEOPTraHMYECKUX COSAMHEHUI: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, aM(pOoTepHBIC) u
HecoJieoOpa3yrolre; OCHOBaHUM (LIENOYM W HEpacTBOPUMBIE OCHOBAHUSA);
KHUCJIOT (KUCIIOpoJcoAepkKale W OECKUCIOPOAHbIE, OIHOOCHOBHBIE U
MHOTOOCHOBHBI€); COJIel (CpeIHUX U KUCIIBIX)

4.2

dusznueckue W XHMHUYECKHE CBOWCTBA TPOCTHIX BEHICCTB-HEMETAIIOB:
BOJIOPOJIa, XJIOpa, KUCIIOPOJIa, CEPHI, a30Ta, pochopa, yriaepoa, KpeMHUS




4.3

®usznueckue U XMMHYECKUE CBOMCTBA IPOCTBIX BEILECTB-METAJUIOB: JIUTHS,
HATpPHs, KalIWsl, MarHAs M KaJIbLUs, aJIOMUHUSA, XKelle3a. DIEKTPOXUMUYECKUN
PsiL HAIPSDKEHUM METAJLIOB

4.4

4.5

4.6

du3nYecKue 1 XUMUIECKHE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAJLIOB:
XJIOPOBOZOPOA, CEPOBOIOPO/Ia, aMMHUAKA

duzruecKue U XUMHUYCCKUE CBOMCTBA OKCHI0B HemeTamioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tonyuenue
OKCHJIOB HEMETAJIIIOB

Xumuveckue cBorcTBa okcuaoB: metawioB IA-IIIA rpynn, munaka, meau(ll) u
xemnesa(ll, 11). [TomyueHre OKCHIOB METAJIJIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUH M aM()OTEPHBIX TUAPOKCUIOB (HA IPUMEpE
THAPOKCUIOB alllOMHUHHUA, Keje3a, UuHKa). [lomydyeHue ocHOBaHUN U
aM(}OTEPHBIX THAPOKCUIOB

4.8

OO01re XUMUYECKHE CBOMCTBA KUCIOT: XJIOPOBOJIOPOIHOM, CEPOBOAOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOH, (HochopHOH, KpeMHHUEBOM, yroinbHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHIEHTPUPOBAHHON CEpHOM M a30THOW KHCIOT.
[Tonyyenue KuciIoT

4.9

OOme xMMHUYeCKHe CBOMCTBA cpenHux coneil. [lomydyenne coneit

4.10
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[Tonyyenue, coOupaHue, pacro3HaBaHHE BOAOPOMAA, KUCIOPOJa, aMMHaKa,
YIJIEKHCIIOTO Ta3a B JIA00OpaTopuu

HOJ'Iy‘leHI/IC aMMHuakKa, cepHoﬁ M a30THOM KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H.[I/Ie
CITOCOOBI IMMOJIYYCHHA MCTAJIJIOB

4.12

I'eneTtmueckas CBA3b MCXKAY KilaCCaMU HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

5.1

5.2

XUMUYECKUE peaKLun

Knaccugukanuys XuMHUUECKUX peakyil o pa3IuyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno
U3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX SIIEMEHTOB

TennoBoil »pdexT XUMHUYECKOH peakiuH, TePMOXUMHUYECKHE YPaBHEHUS.
DK30- U 3HJI0TepMUYeCcKUe peakiuu. TepMoXuMU4ecKie YpaBHEHHUSI

5.3

OKHCIUTEITEHOBOCCTAHOBUTEILHBIC pPCaKkum. OKHCIIUTEIN U BOCCTAHOBHUTEIIN.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. BHCKTpOHHLIﬁ OamaHc
OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM peaKkunu

5.4

5.5

Teopus 27EKTPOAUTHIECKON Aucconuanii. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI
1 HeRNEeKTPoIuThl. CHibHBIE U crabble 2MeKTPOIUThl. CTeneHb AUCCOIMAIUN

Peakiiun noHHOrO oOMeHa. YCIoBHS MPOTEKaHHUs PeaKIMi MOHHOTO oOMeHa,
ITOJIHBIE U COKPAIIEHHBIE MOHHBIE YPABHEHUS PEAKIIMM

6.1

6.2

6.3

X¥MH U OKpYKarolas cpena

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peakluidl B J1abopaTopuu U OBITY.
IIepBas MmoMoIb IPU XUMUYECKHUX 05KOraX U OTPABJICHUSX

XUMHUYECKOE 3arps3HEHHE OKpYyXKawIieid cpeapl (KUCIOTHBIE TOXK[IH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJAOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHHS
[IpenenpHas nomyctumasi kouieHTpanus BemecTB (IIK). Pomp xumuu B
pEeIIeHUN DKOJOTHYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddekra,
pa3pyllIeHHe 030HOBOIO CII0sI

[Tpumenenue cepsl, a3ota, pocdopa, yraeposaa, KpeMHHUS U UX COCIUHEHUN B
ObITYy, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeneHue




METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMHHHUN, OpoH3a) B OBITY H
IPOMBIIUICHHOCTH UX coequHeHui. [IoHsTHE 0 KOPPO3UH METAJUIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOIOB (Yroib, NPUPOAHBIA Ta3, HE(Tb),

6.4 MPOJYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[lepBoHavasbHble MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUSIX

6.5 yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIEH, STaHOJ, TIMLEPHH, YKCYCHAs! KUCIIOTA).
[TousiTre 0 OMONTOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, YIriIeBoaax — U ux
POJIH B KU3HH YEJIOBEKA

7 Pacuérsr:

7.1 1o hopMysaM XMMHYECKHX COCAMHEHUM

1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3 110 XUMHUYECKUM YPaBHEHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. Ky3nenona H.E., TuroBa U.M., I'apa H.H. Xumus. 8 knacc. Mocksa:
IIpocBemenue, 2022
2. Ky3nenona H.E., TutoBa .M., I'apa H.H. Xumus. 9 knacc. Mockaa:
ITpoceenienune, 2020

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

1. AxmeroB, M. A. Xumus : 8 Kjacc : MeTogudeckoe mocooue / M. A. Axme-
toB, H. H. 'apa. — M. : Bentana-I'pad

2.T'apa H.H., AxmetoB M.A. Xumus. 8 kiacc. Pabouas terpaab.
N3parensctBo BEHTAHA-TPA®

3. Ky3nenosa H.E., Jleskun A.H. Xumus. 8 knacc. 3agaunuk. M31aTenbcTBO
BEHTAHA-TPA®

4. Xumus. 8 kiacc. [IpoBepouHbie 1 KOHTPOJIbHBIE padOThl. Y4eOHO-
meronunueckoe nocodue. 'apa H.H. M3narensctBo BEHTAHA-I'PA®

5. AxmetoB M.A., IN'apa H.H. Xumus. 9 xnacc. Metoaudeckoe nocooue. M. :
Benrana-I'pad, 2021.

6. 'apa H.H., 3yeBa M.B. Xumus. 9 knacc. Terpaap s npakTH4ecKux padboT
N3parensctBo BEHTAHA-IPA®

7. T'apa H.H., AxmeToB M.A. Xumus. 9 knacc. Pabouas Terpanan
N3parensctBo BEHTAHA-TPA®

8. Ky3nenosa H.E., Jleskun A.H. Xumus. 9 knacc. 3agaunuk M3narenbcTBoO
BEHTAHA-TPA®

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBbI

N PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/ - Exunas xosekuus 1iudpoBbIX
00pa30BaTEIIbHBIX PECYPCOB

http://fcior.edu.ru/ - denepanbHblil IEHTP HHPOPMALTMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)

http://college.ru/himiya/ - OTKpBITBII KOJICIK: XUMUS
http://www.chemnet.ru/ - TToptan ¢pyHIaMEHTAIEHOTO XMMHYECKOTO
obpazoBanus Poccun

http://him.1september.ru/ - Bee miist yaurens xumun
http://experiment.edu.ru/ - Poccuiickuii 001ieo0pa3oBaTeIbHbII MOpTa
http://school-sector.relarn.ru/nsm/ - Xumus asist BceX: WILTFOCTPUPOBAHHBIC
MaTtepualibl o 00IIel, OpraHuYeCKON U HEOPraHUYECKON XUMUHU
http://www.hij.ru - Xypnan "Xumus u Kuzup - XXI Bex"
http://my.mail.ru/community/chem-textbook/ - Yuebuuk xumun
http://chemistry.narod.ru - Mup xumuu



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/

http://him-school.ru - BupryansHast Xumudeckas [kona

http://www.ug.ru - OpunmansHbid calT "YYUTETBCKOM ra3eTs”.
http://pedsovet.org - Bcepoccuiickuit HHTEpHET-TIEICOBET

http://www.fipi.ru - ®UITAU

http://www.uchportal.ru - yautenbCKuii mopraii — o npeaMmeraM — YPOKH,
HpEe3eHTAIlMH, BHEKJIACCHas pa00Ta, TECThI, INIAHUPOBAHUS, KOMITBIOTCPHBIC
porpaMm

http://rosolymp.ru - Beepoccuiickass Onumiinaaa MIKOJIbHUKOB
http://www.zavuch.info - 3aByu-undo (MeToMUEcKas ONOINOTEKA,
COOOIIIECTBO MEIaroros. ..)

http://resh.edu.ru - Poccuiickast 37€KTpOHHAs IIIKOJIa

https.//interneturok.ru - bubiroTeka BUICOYPOKOB
http://school-collection.edu.ru — equaas KoyweKIus nuGpPOBBIX
00pa3oBaTeIbHBIX PECYPCOB

http://fcior.edu.ru - denepanbHbIii IEHTP HHPOPMAITMOHHO-00PA30BATEIHHBIX
pecypcoB.

http://www.chemnet.ru - 'azera «Xumusi» u caidt s yuurens «51 uny Ha
YPOK XUMHI

http://him.1september.ru - Equnas xomnekius LIOP: [TpeameTHas KOIICKIUS
«XuMUD»

http://school-collection.edu.ru/collection/chemistry - EcrecTBeHHO-HayuUHBIC
skcniepuMeHThI: xumust. Komekiust Poccuiickoro o01eo0pa3oBaTesibHOTO
nopTaia

http://experiment.edu.ru - AJIXUMUK: caiit JI.IO. AnukbepoBoii
http://www alhimik.ru - Bcepoccuiickast onmumuaja mKoJIbHUKOB M0 XUMHU
http://chem.rusolymp.ru - Opranudeckast XuMusi: JJIEKTPOHHBIN YISOHUK TSI
CpPEIHEU IIKOJIbI

http://www.chemistry.ssu.samara.ru - OCHOBBI XUMHUU: 3JICKTPOHHBIN YUSOHUK
http://www.chemistry.ru - JluctaHuuoHHas OJUMITHAAA TI0 XUMHH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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