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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHU Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O O0IIEro 00pa3oBaHus, NPEICTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepasbHONl paboueil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPErnoAaBaHusi y4eOHOTro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTABJICHHE O IENSIX, OOIIEH CcTpaTeruu
oOydeHHusi, BOCIHMTAHUS U Pa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIBHOE peAMETHOE CoJIepKaHue,
MpeaycMaTpUBACT paclpe/efieHHe €ro Mo KjiaccaM U CTPYKTypHpOBaHHUE IO
pazielaM M TE€MaM MpOrpamMMbl MO XUMHH, OMNPEACISIET KOJIMYECTBEHHBIE M
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHUS] XHMHUU C YU4E€TOM  MEXKIPEAMETHBIX W
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO  TIpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaromuxcsi, OINpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakkKe TpeOOBaHMM K
pe3yJbTataM 00y4YeHHs] XUMUM Ha YPOBHE II€JICH U3ydeHUsl MpeaMeTa 1 OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEIILHOW JEATEIbHOCTH OOYYaromierocss Mo OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XWMHH CIIY>)KUT OCHOBOM Juisi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyaroIierocs, ero NmpeACTaBICHUM O MaTEepPUaIbHOM EIWHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPyEeMbIe XUMHUEW MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEILECTB B MPUPOAE, O MYTSIX PEHICHUS TJI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHSl UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

H3yuenue xumuu:

CIOCOOCTBYET  peajiu3allid  BO3MOKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMupoOBaHUs KYJIbTYPhI IUYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIIIJIECHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIMXxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOM  y4yeOHOM  JESTENBbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MMOBCETHEBHOM JKM3HU, TaK M B MPOPECCUOHAIBHON JACSITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOILI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
STanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTUUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHbIe HampaBlieHWS B OOYYCHHHM XUMHU OOCCIICUMBAIOTCS CICIIM(PUKOIN
colepkaHusi  y4eOHOro MpeaMmera, KOTOpPbIM  SABISETCS  NeJaroruuyecku
aZanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOIUMUCSI CUCTEMBI IMEPBOHAYAIBHBIX MOHATHM XWUMHU, OCHOB
HEOPraHMYECKOM XUMHHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX ITOHATHIA
OpraHUYECKON XUMUH.

Crpyktypa coaepkaHus MporpamMMbl MO XUMUU C(HOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOro mnojxojia Kk €€ mzydeHuro. CojepKaHHE CKIIAJIbIBACTCS U3 CHUCTEMBI
HNOHSATHUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 PHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
pPa3HOro ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MeHaeneeBa Kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOEHUH aTOMA U XUMUYECKOU CBSI3H;

— TpEACTaBICHUNU 00 DJIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U IMOTYyYCHHS
M3Y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIENH HAyYHOM KapTUHBI MHpPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, EHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJaM TO3HaHMS B Hayke. M3yueHue XMMUM MNPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee M3YUYEHHBIX Yy4eOHBIX NpeaMeToB: «OKpYKaIOMMUA MUDPY,
«buonorus. 5—7 knacce» u «PuU3MKa. 7 KIaccy.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (PopMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUUYECKHX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JTOCTYMHBIX O0O0O0OIIEHU MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUSA TPU HW3YYCHUHU BEIIECTB U
XUMHUYECKUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-NIO3HABATEIbHONM U y4eOHO-HMCCIIEI0BaTENbCKON
JESITEIbHOCTH, OCBOCHMM IMpPaBUJ O€30IacHOr0 OOpalleHHs C BELIECTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3yyeHun XMMHUHU Ha YPOBHE OCHOBHOTO OOILEro 0Opa3oBaHUs Ba)KHOE
3HaYeHHUe MPUOOPENN TaKue 1eIH, KakK:

— (OpMUPOBAHHE HWHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMO00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOydYeHHs Ha CHUCTEMAaTHYeCKoe MPHUOOIICHHE
oOydaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESTENbHOCTH, HAyYHBIM
METOJilaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMHU;

— oOecrnieueHre yCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YyHatOIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, TMO3HAHWA W CAMOIO3HAHMS, KIFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue o0meld (QYHKIHMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATh SBIICHUSA
OKpY>KaIOIlIET0 MHpPA, WCIOJIb3Ys 3HAHUS U OMNbIT, MOJIYUYEHHbIE NPU U3YYEHUU
XUMHH, TPUMEHATh WX TPH pEIICHHH MpoOJieM B TOBCEAHEBHOW JKHU3HH U
TPYJOBOM JEATEIbHOCTH;

— (opmupoBaHue y o0OyyaroUMxcs T'yMaHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHUsl LEHHOCTU XHMHUYECKUX 3HAHUH JJi1 BbIPaOOTKH 3KOJOTUYECKH
L[EJIECOO0PA3HOr0 TMOBEAECHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEISAX
COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOUIEH MPUPOAHON Cpeibl;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHMS OOIIEYETOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJIbHEHUIIETO
oOy4eHwUs.

OOmiee YWCIO YacOB, OTBEACHHBIX Ui HW3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctapiisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUEHMUSA

8 KUIACC

IlepBoHayabHBbIC XUMHYECKHE IOHATHUS

[Ipenmer xumun. Ponb XUMuM B )KU3HU YEIIOBEKA. XUMUS B CUCTEME HAyK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemlecTB. [loHsATHE O MeTOax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3esieHust CMECei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE 3JEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudaeckass ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OtHocuTenbHas MOJNEKyJIsIpHas Macca. MaccoBasi 40JII XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomunuectBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBsI3bp KOJIMYECTBA,
MacChl U 4YHUCJA CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUH.

PuU3NYECKUEe U XUMHUUYECKUE SIBIICHUS. XUMHUUECKasd PEaKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHMs] MacChl BeHIECTB. Xumudeckue ypaBHeHus. Kiaccudukaims
XUMUYECKUX PEAKINI (COeMHEHUS, PA3JIOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0HU, MpaBUiiaMu paboThl B J1abopaTopuu U
npuéMamu oOpaileHus: ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3YUEHHUE U OMMCAHUE
bu3UYECKNX CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢usnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHHE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTOW) sIBJICHUM, HAOIOICHUE U
OTNMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
menu (I1) mpu HarpeBaHuu, B3auMoiciCTBHE Kene3a ¢ pactBopom coiu meau (I1),
M3y4eHUE CIOCOOOB pa3JieleHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIeHNEe OYUCTKH MTOBAPEHHON
coyi, HaOJIOJIGCHWE W  OMNHCAaHWE  PE3yJbTaTOB  MPOBEACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAaccChl, CO3JaHUE MOJEIEH MOJIEKY
(IIapOCTEP>KHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BemecTBO. Haxoxmenue kuciaopona B mpupone, (U3NUECKHe W XUMHUUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucnopona. CrocoOb



MOJIy4eHUsS] KHUCIopoJa B JabOpaTopuud W TPOMBINUICHHOCTH. KpyroBopot
KHcJIopoa B mpupoze. O30H — aJuIOTPOITHAS MOAUGUKAITIS KHUCITOPOa.

TemnoBoii 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- W HHAOTEPMHUYECKHE pEakUuH. TOIUIMBO: Yrojdb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopola B
npupoae, (uudeckne W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. Knueiorsl u conu.

Monsipubpiii  00bEM  ra3oB. Pacy€Thl 1O XMMHYECKUM ypaBHEHUSIM.

Odusnyeckne cBoMcTBa BOAbL. Boma kak pactBopurenb.  PacTBOpEL
HacelllleHHBIE M HEHACBIMIEHHBIE PAacTBOpPBl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jig BEIIeCTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOJbI. OCHOBaHMUS.
Ponb pacTBOpoB B IMpUpo/i€ U B XKU3HU 4YesioBeka. KpyroBopoT BojbI B MPUPOJIE.
3arpsA3HeHne NpUpPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue (OCHOBHBIC, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecoseoOpazyronme. Homenknatypa oxcujoB. dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcunoBanusa. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTtypa ocHoBaHMi. PU3MYECKHE U XHUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHHUI.

Kucnotel. Knaccudukanus xkucnor. Homenknatypa kucioT. Ouznueckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psan axktmBHOcTH MeTamaoB H. H. bekerosa.
[Tomy4yeHue KUCioT.

Comu. Homenkiarypa coneii. @u3n4ecKue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonmy4yenue comnen.

['eneTnueckas CBSI3b MEXKY KJIacCaMH HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuii IKCnepumMenm:

Kaue€CTBEHHOE OMPENIEIICHUE COJIepKaHUs KUCIOpoAa B BO3/IyX€e, MOTyUYECHHUE,
coOupaHue, pacro3HaBaHWE€ ¢ U3YYCHHE CBONCTB KHUCJIOPOJa, HAOJIIOCHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBUSL BO3HUKHOBEHUS W
ImpeKpaileHus TopeHus (Mmo)kapa), O3HAKOMJICHHE C O0Opa3laMH OKCHUIOB U
OMHCAaHUE WX CBOICTB, MOJy4YeHHE, COOWMpaHUE, PACIO3HABAHWE W W3YUYCHUE
CBOMCTB BOJIopo/a (TopeHue), B3auMojencTBue Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), HAOIIO/ICHHE OO0pa3llioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIeIOBaHHME OCOOCHHOCTEM pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMpPEACIEHHOM
MacCOBOM J0Jie pacTBOPEHHOTO BEMIECTBA, B3aUMOJCICTBUE BOAbI C METAINIAMH
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNE O0pa3lloB HEOPraHMYECKHUX BEIIECTB pPa3JIMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOpaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3auMoaencTBus okcuaa menu (II) ¢ pacTBopoM cepHOU KHCIOTHI,
KHCIIOT C METaulaMM, PEaKUUid HEUTpAIM3aluH, IOJIYyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a1ad MO Teme «BaxkHeUIMe Kiaccbl HEOPraHUYECKUX
COCIMHEHUIY.

Hepuoauyeckuit 3akoH u Ilepuoaumyeckasi cucreMa XUMHYECKHX
jaemenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX dJeMeHTOB. [loHsTHE O
IpylIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIBHBIE METAJLIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpPHbIE OKCUIBI
Y TUAPOKCHUBI.

Ilepnonnyeckuit 3akoH. [lepuoauyeckas cucrema XUMHYECKUX JIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuopnas W JAJUMHHONEpUOAHAS  (OPMBI
Ilepuognyeckoi cucrteMbl xumuueckux iemeHToB [[. Y. Mennaeneesa. Ilepuossl
n rpynnbl. OU3NYECKUU CMBICH TOPSAIKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX  00004eK aroMoB MepBbIX 20 XUMHYECKHX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTM H3MEHEHHUS paJnyca aTOMOB XUMHUYECKUX JIJIEMEHTOB,
METAIUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepronnueckoil cuCTeMbl XUMHUYECKUX
AJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. J[. M. MenpeneeB — y4€HbIM U
IPaKIaHVH.

Xumuueckass cBA3b. KoBaneHTHas (MOJSIpHAsT W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATEBHOCTh XUMHYECKUX JJIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel okucneHns U BoccTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIJIOB W HEMETAJIOB, B3aUMOJCHCTBHE
TUAPOKCUJA LHMHKA C PACTBOPAMH KHUCJIOT M UIEIOYEH, IPOBEICHHUE OIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiMy pasioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie ceasu

Peanm3zannss MeXnpeaMETHBIX CBSI3€M NpH HM3yYEHUM XMMUU B 8§ Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KakK OOUIMX eCTeCTBEHHO-HAYYHbBIX
IIOHATHUM, TaK U MOHITUH, SBISIIOIINUXCA CUCTEMHBIMU JUIS OTACJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmue ecTecCTBEHHO-HAYYHbIC TIOHATHS: HAYy4YHBIA (akT, TUMOTE3a, TEOPHUS,
3aKOH, AaHaJW3, CHHTE3, KIacCHU(UKAIMUs, TEPUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPECHUE, MOJICTb, SIBIICHHE.

dusnka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
M30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPHUUECKHUM 3apsfl, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHWE BEIECTBA, ra3, (PU3WYEeCKHe BEIMYUHBI, €IHHUIIBI
U3MEpEHHUs, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpAIbl, TOPHBIC TOPOJIBI,
TMI0JIE3HBIC UCKOIIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.

9 KIIACC

BemecTBo ¥ XUMHYECKasl peaKkuus

[Tepnoanueckuit 3akoH. [leproanyeckas cucTeMa XUMHUYECKUX IEMEHTOB /.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUHU CBOMCTB
XAMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX NEPUOAOB, Kaausd, KaJdblLUi U WX
COCMHCHUN B COOTBETCTBHHM C TMOJIOKEHUEM 3JeMEeHTOB B llepuoandeckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBA3U. THUMNBI KPUCTALTAYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U
BUJ]a XUMHUYECKOU CBSI3HU.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIaCCaM HEOPraHUYECKUX
COCJIMHECHUH, T€HETUYECKas CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Kimaccupukanust XMuMUYECKUX PEeaKIUui 10 pa3IundHbIM IIPU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIUX B PEAKIMH BEIIESCTB, IO TEIIOBOMY 3(ddeKTy, o
M3MEHEHUIO CTEMEHEW OKHMCJICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4aCTHUIO KaTajlnu3aTopa). JK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsitTue 0 ckOpoCcTH XUMHUYECKOW peakinuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTePOTEHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECHU. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XMUMHUYECKOW pEAKIMU U TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JAJICKTPOHHBIM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKunu. CocraBieHue ypaBHEHUI
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  MCIOJb30BAHMEM  METOAA
3JICKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON AUCCOUAIIMNA. DIICKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCONUAIMM BENIECTB C PA3IMYHBIMUA BHJIAMHU
XUMUYeCcKoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIIA0bI€ SJICKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y cinoBus MPOTEKaHUs Peakiil HOHHOTO OOMeHa,



NOJIHBIE W COKpAIIEHHBbIE HOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduta W anMasa), CIOKHBIX BEIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakUuuu
OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTU
pacTBOPOB BEUIECTB, MpolLEecca AUCCOIMALMM KHCIOT, WLIEJI04Yel U coJeH
(BO3MOKHO ~ MCHOJIb30BAaHME  BUJEO MaTEpHaOB), [MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKAHMs]  peakuuid HOHHOro  oOMeHa
(oOpazoBanue ocajka, BbIJIEJICHUE Tra3a, OOpa3oBaHUWE BOJIbl), OIBITOB,
WUTIOCTPUPYIOUIUX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropeHue, peakiuu pas3yioKEHUs, COCIMHEHUS), PAaClO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTausibl 1 MX COeJUHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3HYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJEHCTBHE C METaUlaMH, HEMeTalllaMH, WIeJo4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyueHUE, NPUMEHEHHE. JlelicTBue
XJIOpa U XJOpPOBOJOpPOJA HAa OPraHW3M 4YeloBeKa. BakHeillme XJIOpUAbl M HX
HAXO0XKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHMS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOICTBA
MPOCTHIX BELIECTB — KUCIOPOAa U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoicTBa ceprl. CepoBOIOpOJ, CTpOCHUE, (PU3NYECKHE U
XuMHUYeckue cBorctBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Quznueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
IOpeICTaBUTENd Kjacca KHCIOT W crneuuduueckue). XUMUYECKHE PpPEeaKIuH,
JeXalie B OCHOBE IMPOMBIIUIEHHOTO CHOC00a TMOMY4YeHHUsS] CEpHOM KHCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha

cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TMPUPOJE. XUMHUECKOE
3arpsi3HEHHE OKPYKAIOIIEH CcpeAbl COEIMHEHHUSIMH Cepbl (KHCIIOTHBIE JOK[IHU,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUSI.

OO6miast xapakTepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHBIE CTENEHHU OKHUCIEHUSA. A30T, PacCIpOCTPAHEHUE B MPHUPOJE,
duznyeckue u xuMudeckue cBoictea. KpyroBopot azora B npupoae. AMMHUaK, €ro
(¢usnyeckue U XMMHUYECKUE CBOMCTBA, OJyuyeHue u npuMenenre. Coiam aMMOHus,
X GU3HUECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHue, (PU3NYEeCKue U XUMUYECKUE



CBOMCTBa (00OIIME Kak TWPEJACTaBUTENS Kjacca KHCJIOT W crenuduyeckue).
Hcnonbs3oBaHne HUTPATOB M COJEl aMMOHHS B KayeCTBE MHUHEPAIbHBIX
yao0peHnil. XUMUYECKOe 3arps3HEHNE OKPYKAIOIICH CpeIbl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXOHW, 3arps3HEHUE BO31yxXa, MOYBBI W BOmOEMOB). Docdop,
annotpornueie Moaudukamuu ¢ocdopa, usnUecKkue M XUMHUECKHE CBOMCTBA.
Oxcun dhocdopa (V) u pochopHas kucinota, Gpu3ndeckre U XUMUISCKHE CBOMCTBA,
nosiyaenue. Mcnonas3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YA0OPEHUM.

Obmas xapakTtepuctuka 31aeMeHTOB [VA-rpynmnsl. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpod,  aJUIOTPONHbIE
MOAU(UKALIUMA, PACOPOCTpaHEHUE B TNpuUpoje, (U3MYecKue U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupoje. OKCUIbI yriiepoaa, ux
duznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKHUBbIE OPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoga (IV), rumoreza r00anbHOTO MOTEIJICHUS] KIUMaTa, MapHUKOBBIN
addext. YronpHas KucioTa U €€ coiu, uxX (PU3nYecKkue U XMMUYECKHUE CBOMCTBA,
noJiyuieHre W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIIEHHOCTH U CEJIHCKOM
XO35MCTBE.

[TepBoHauanbHbIC TOHATUS 00 OPraHUUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTUJICH, 9TaHOJ, TJIUIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOJHBIM Ta3, HEPTH),
MPOAYKThI WX MepepadOTKu (OEH3MH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsTrie 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OeiKax, yrieBogax — U Ux
poJii B OKM3HM 4YeloOBeKa. MarepualibHOEe €IMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYyYCHHE W
npuMmenenue. CoenuHeHuss KpeMHust B mpupojge. OOuume mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemaueBoit kuciore. CUIMKAThI, UX HCIOJIb30BAHHUE B
OBITY, B TIPOMBIIINICHHOCTH. BakHeilme cTpouTensHble MaTepHalibl: KepaMuKa,

CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobimembl 0e30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3IoB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIOJEHNE NMPU3HAKOB
WX TIPOTEKAaHMs, OMbBITHI, OTpaKarolue (U3NYECKUE W XUMHUYECKHUE CBOMCTBA
rajjoreHOB M HX COEIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oO0pas3iaMud XJOpPUIOB (TaJOTEHHUIIOB), O3HAKOMJICHHE C
obpasiaMu  ceppl M €€  COCIUHEHUSMH  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMATEpUAIIOB), HAOJIIOICHUE Tpollecca OOyIJIMBaHUS caxapa IO/l IeUCTBUEM
KOHLECHTPUPOBAHHOW CEPHOM  KHCIJIOTHI, W3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIeHHON CEPHON KUCIIOTHI, TPOBEICHNE KAYECTBEHHOW PEeaKIuu Ha Cyb(aT-
MOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3MYECKUMHU



cBoiicTBaMu a3oTa, (ochopa M uX coeAMHEHUN (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATepUalIoB), oOpa3aMu a30THBIX U (HochOpHBIX yAO0OpEHU, MOTyUeHHE,
coOupanue, pacno3HaBaHWE ¢ W3YYEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH ¥ M3yUYCHHE MPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KUCIIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYCHHE Mozenen
KPUCTAUIMYECKUX PEIIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aCcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOra3a, MojdydyeHHe, COOMpaHHe, pacliO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKMCIIOTO Tra3a, MPOBEJICHUE KAaUYeCTBEHHBIX peakinil Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYEHUE IMPU3HAKOB MX MPOTEKaHUsA, O3HAKOMIICHHE C
OPOAYKIIMEN CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHeuIe HeMeTauIbl U UX COCIMHEHUS».

MeTa/uibl 1 MX COEIMHEHUS

OO6mras xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJUVIOB Ha OCHOBAaHUU
ux noyiokeHus B llepuogmueckor cucreme xumuyeckux diemeHtoB [J[. .
MenpaeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTauioB. MeTtamnyeckas CBSI3b U
METAUIMYECKass  KPUCTAJUIMYECKass  PEmETKA.  DIEKTPOXMMHYECKUUA  Psif
HanpsoKeHU MeTalioB. @U3MYECKUEe U XUMHUYECKHUE CBOMCTBA MeTauioB. OOmiue
CIOCOOBI TMOMy4YeHUs: MeTawioB. [loHsATHE O KOpPpO3WHM METaIOB, OCHOBHBIE
CcrocoObl 3amuThl X OT Kopposud. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY Y IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamibl: noyioxkeHue B [lepuoandeckoil cucreMe XMMUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJIE.
du3znuecKkre U XUMUYECKHE CBOKMCTBA (HAa mpuMepe Hatpus U Kaius). OKCHIbl U

TUIPOKCUABI HATpud M Kanus. [IpruMeHeHue MIEeIOYHBIX METANIOB W HUX
COEMHEHHU.

[IlemoyHO3E€MENBHBIE METAIBl MArHUAW W KaJdblIMK: TMOJIOKEHHE B
[lepnoanueckon cucreme xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJAeHue B rpupoae. Ou3ndeckue 1 XMMHYECKUE CBOMCTBA MarHus
U Kaiblus. Baxkuelmume coequHeHUs] Kalblus (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AmromMuHuii: noyioxeHue B [lepuoanueckoi cucteMe XuMUYECKUX JIIEMEHTOB
J. . MenneneeBa, CTpOE€HHE aToma, HaxOxIAcHHE B mnpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHAA M THIPOKCHU]IA
ATIOMUHUA.

Kenezo: monoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX 3JIEMEHTOB /l.
N. MenpgeneeBa, CTpOCHME aTroMa, HaxOXAeHUWE B mpupoae. dPusnueckue u
XUMHYECKHE CBOMCTBA kee3a. OKcuabl, THapoKcuasl u coiu sxenesa (1) u sxenesa
(IIT), ux coctas, CBOWCTBA U MOITYYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C OOpaslamMu METaUIOB W CIUIaBOB, WX (U3HUESCKUMHU



CBOMCTBaMM, M3YyYE€HHE  PE3yJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXXHO HCMOJIb30BAHUE BHUICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCa TOPEHUS Kelle3a B KUCIOPOJIEe
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHAIIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHWs, aJIOMUHUA, [IUHKA, KeJe3a
(IT1) u xxene3a (II1), meau (1I), HabmroaeHUE U OMKMCaHUE TTPOLIECCOB OKPAIIMBAHMS
IUITAMEHU MWOHAMM HaTpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJb30BAHKE
BHJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3374 10 TeMe «Baxuelue
METAJUJIbl K KX COCIUHEHHUS.

XuMus 4 OKpY:Kawlas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW KU3HM YenoBeka. besomacHoe
WCTIOJIb30BaHME BEILIECTB U XMMHMUECKUX peakiuid B ObITy. IlepBas momoins npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XHUMHUYECKOE 3arpsA3HECHHUE OKpYXKawomled cpeabl (MpenenbHas JOomycTUMas
KOHIIeHTpalus BemiecTs, aaiee — [1/IK). Posb xuMun B pemieHu 3K0JI0THYECKUX
poOIIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe o0pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIC
MaTepUabl).

Mesicnpeomemmnuie ceasu

Peanu3zanuss MeXNpeAMETHBIX CBsI3€M MpU M3YYEHHMH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIIOIb30BaHWE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHSTHUH, SBISIONIUXCS CUCTEMHBIMU ISl OT/CIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHbIE TMOHSATHS: HAy4YHBIH (PaKkT, TUIMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Klaccu(uKaius, TMNePUOJUYHOCTh, HAOJIIO/ICHHE,
AKCIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJIENb, SBIECHUE, NapHUKOBBIN
3 deKT, TEXHOIOTHS, MaTCPHAIIHI.

@dusuka: Marepus, aroMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUM 3apsjl, MPOBOJIHUKH,
MOJYTIPOBOAHUKH, JUAJICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKas
peméTKa, CIuiaBbl, (PU3MUYECKHE BEIUYWHBI, €IUHUIIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATbHBIE
y100pEeHHUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpATbI, TOPHBIE TOPOJIBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI I1O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS IPOTPAaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUsI JOCTUTalOTCs B XOJie OOyYEeHHMs] XUMUU B €IMHCTBE Yy4eOHOU H
BOCIIUTATEJIbHOMN JIESATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMUA POCCUNCKUMU
COLUOKYJIbTYPHBIMA W JYXOBHO-HPABCTBCHHBIMU ILIEHHOCTSIMU, TNPUHSATHIMU B
oOlllecTBE TMpaBWIaMd MU HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYarOIIUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPa)XKalOT  TOTOBHOCTh  OOYy4YarOIIMXCA
PYKOBOJACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX I[EHHOCTHBIX OpHUEHTAUUU U
paclIMpeHUE OIbITA IESITEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, MOHUMMAaHUsA 3HAYEHUs XUMHYECKOW HAyKu B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMHPopmaruenn o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSAX MHUPOBOM W OTECUYECTBCHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPa’kIaHCKOT0 BOCIIMTAHUSI:

MPEJICTABIICHUSI O COLUHUAIBHBIX HOPMAaxX MW NpaBWIaX MEXJIMYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JPYrux  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM MAEATENbHOCTU MPHU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIOJTHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOECKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW MESITeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJCHUE M TIOCTYNKA CBOMX TOBAPHUILNEH C TMO3ULMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE TPEICTABICHUSI O BEIIECTBE W XUMHYECKOM PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WM COCTABIIOLINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[03HABaTEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUMU IO
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOMaeMBIX IPOIECCOB M SBIICHHM,
MO3HABaTEIbHON, MHGOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYphl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl C Y4E€OHBIMU TEKCTaMH, CIIPaBOYHOM

JUTEPATYpPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEJACTBaMU HMH(GOPMAIIMOHHBIX
TEXHOJIOTHUH;



UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JIOO0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa30BaHHMIO, MPOEKTHOW U  HCCIENOBATEIbCKOM
JeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JaJIbHEUIIIEM;

4) hopMHUPOBAHUSI KYJIHTYPbI 310POBBSI:

OCO3HAHHME IIEHHOCTU HW3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBbIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS alTKOTOs1, HAPKOTUKOB, KypeHUs),
HEOOXOIUMOCTH COOJIOJIEHUsT TpaBWJI OE30MacCHOCTH TMPU  OOpaIllleHHH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TpyA0BOr0 BOCIMTAHUSI:

HMHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil U Tpyaa pa3audHoOro poja,
YBAXEHHE K TPYAy M pe3yibTaTaM TPYIAOBOH NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XUMHH, OCO3HAHHBIM BBHIOOP
WHJIUBUAYAJIbHOW TPAECKTOPUHU MPOJIOIHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHemHON MpohecCuOHATBHON JACSITEIIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B PO(EeCCUOHATBHOM Cpejie;

6) IKOJIOrHYEeCKOT0 BOCIIUTAHHUSI:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HCTOUYHHKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAaHMS, IOHUMAHNE LIEHHOCTH 3JJOPOBOrO U
O6e3zomacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE I[EHHOCTU COOJIIOACHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TIPU PaboTe C BEIIECTBAMHU, a TAK)KE B CUTYyaIlUsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOIHON CPENON, ISl TTOBBILLICHUS
YPOBHSL  DKOJIOTUYECKOW  KYJNbTYphl, OCO3HaHHS TJ00albHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANNPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, Teopwus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETax W IMO3BOJISIOT Ha
OCHOBE 3HAHWU M3 ITUX MpeAMETOB (OPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM

HAyYHOW KapTHMHE MHUpa, U YHUBEpCAJbHbIC yueOHbIE IeHCTBUS (TI03HABATEIbHbIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpble 0O0€CneuynBalOT (popMUpOBaHUE
TOTOBHOCTU K CaMOCTOSITENIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMH
JESTEIbHOCTH.



Ilo3naBaTesibHbIE YHUBEPCAJbHbIE YUeOHbIE JelicTBUS

Ba3oBble Jijornyeckue 1eiicTBHA:

YMEHHUS WCTOJB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJICHUSI TPH OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH TOHSATHSMH), HUCIIOIH30BATh
MOHSATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHUI, BEIOUpATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALUA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKIUH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKHE PACCYXKACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JIeNaTh BHIBOJIbI U 3aKJITIOYEHUS;

yMEHUE TMPUMEHSTh B IIpOllecC€ TMO3HAHUSA TOHATHS (NPEAMETHBIE U
METaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa30BEIBATH ITUPOKO MPUMEHSIEMBIE B XUMHH MOJIEIBHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuMuyeckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TTI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUYCCKUX PEAKIIHM,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MIPOTUBOPEYHS B U3YIACMBIX TPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejbckme 1eiiCTBUA:

YMEHHE HCIOJIb30BaTh IMMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HUHCTPYMEHTA
MO3HAHWA, a TakXKe B KadyeCTBE OCHOBHI i1 (DOPMUPOBAHUS THUIOTE3BI IIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHU;

NpUOOPETeHNE ONbITa M0 IUIAHWUPOBAHUIO, OPraHU3AUU W TIPOBEJICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIISITE OTUET
0 MPOJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanueii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEp)KaHHUs, CIPaBOYHbBIE
nocobusi, pecypcel MHTepHETa), KPUTUYCCKH OIICHUBATH NPOTUBOPCUYHMBYIO H
HEJI0OCTOBEPHYIO HH(OpMaIuio;

yMEHUE MPUMEHSATh pa3iuyHble METOAbl U 3alpOChl MPU MOUCKE U 0TOOpE
MH(GOPMallMd U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJWMBIX [JIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 3aJ[au ONpeAeaEHHOro TUMa, TPUOOpETEHNE OMbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpPOW aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMYy MpeacTaBieHuss HHGOPMAIUKU U
WUTIOCTPUPOBATh pPEIIAEMbIE 33Jla4yd HECIIOXKHBIMH CXEMaMH, JUarpaMMamH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;



YMEHHE HCIOJb30BaTh M AaHAIM3UPOBATh B IIpoliecce YYEOHOH W
UCCIIEIOBATENBCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUU IPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTa HA COCTOSIHUE OKPYKArOWEHd NPHPOJAHOU
Cpellbl.

KoMMyHuKaTHBHBIC YHHBepCaJIbHbIE y4eOHbIe IeiCTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe Juajgora U (WiId) JUCKYCCHH) TIO
cymiecTBy  oOcykgaemMol — TeMmbl, (OPMYyJIHpPOBATh  CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHHUSI  TIPEACTaBIATh  IOJYYEHHBIE  pE3yJIbTaThl  II03HABATEJIbHOM
JESTEIbBHOCTY B YCTHBIX M IHCbMEHHBIX TEKCTax; [elaTh MPE3CHTALHUIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO HKCIEPUMEHTa (1a00paTOpHOro OIbITa,
na00paTopHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOCKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JESATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJeM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuii (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJAWHALMS
COBMECTHBIX JEHUCTBUM, OINPEACICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PerynsiTuBHBIC YHHBEPCAIbHbIE Y4eOHbIC 1eCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPEEHATh LEAN ACSITENBHOCTH, IIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
JesATEeIbHOCTh, BBIOUpATh Hanbonee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUs YYEOHBIX U
NO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTaBJIATh WIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM  QITOPUTM JEUCTBUUW NIPU BBINOJHEHUM 3aJaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M pPEaKUHUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yibTaTa 3asBICHHOW LU, YMEHHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 3a/IaHUM.

HHPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTeIbHOrO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHOM paboyeil mnporpaMMonu,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCSA HAy4YHbIE 3HAHUS, YMEHHS U CHOCOObI

nercTBul, crnenuduUueckue A TPEAMETHOM 001acTu  «XUMHS», BUJbBI
NEATEIBHOCTU IO  TOJYYEHUIO HOBOTO  3HAHWSA, €ro HHTEPIPETALUU,
peoOpa30BaHUIO M PUMEHEHHIO B PA3IMYHbBIX YYCOHBIX M HOBBIX CUTYAITUsIX.

K xoHiry oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSl YMEHU:

e PACKpBIBAThb CMBICI OCHOBHBIX XUMHYECKHUX IOHSATUH: aTOM, MOJIEKYJIA,
XAMUYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(oaHOpPOIHAS ¥ HEOJIHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAsg Macca,
MaccoBasi JI0JIsl XUMHUUYECKOTO JIEMEHTa B COSAMHEHNU, MOJIIPHBIA O0BEM,
OKCHU[I, KHCJIOTA, OCHOBAaHHUE, COJIb, JJEKTPOOTPULIATEILHOCTh, CTEIEHb



OKHUCJIEHUS, XUMHUYECKasi peakuus, Kiaccuukanus peakluid: peakiuu
COCAMHEHHUs, pEaKUUU PAa3JIOKEHUs, pEaKUUMd 3aMEILICHUs, pEeaKUuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKIINH, TETIOBON 3 (EeKT peakiu,
AIpO aToMa, JJIEKTPOHHBIM CJIOH aroMa, aToMHas OpOuTalb, pPaaHyC
aToMa, XMMHUYECKasl CBSA3b, MOJSPHASI U HENOJIIpPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(IponeHTHasE KOHILIEHTpallus) B pacTBOPE;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKMX TMOHATHH U
MIPUMEHSThH 3TU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlieHUsS (opMyI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

OTIpPE/EIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKHUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopMmynam, BHA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCUHEHUSX;

packpeiBath cMmbicn llepuommueckoro 3akona J[. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHMMAHUE NEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxkeHus B Ilepumoanueckoil cucreme,
3aKOHOB COXPAaHEHHs MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;

OMUCBHIBATh M XapakTepuszoBaTh TaOnMuHyr Gopmy Ilepuognyeckoi
CUCTEMbl XHMMHMYECKHX JJEMEHTOB: pa3inyaTh T[OHATUA «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)y, manbsie u
0oJbIIME MEpPHOIbl, COOTHOCHUTH OOO3HAYEHHs, KOTOpbIE HMEIOTCS B
tabiauie «llepuomnueckass cucrteMa XuMuUdeckux dnmemeHtoB J[. .
MeHnneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sA7pa, 00IIee YUCIO IEKTPOHOB
U PACIIPEIEIICHUE UX 10 3JEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTbI, HEOPIAaHMYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BEIIIECTB, 0 TETIOBOMY (D deKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKAasi OMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKUX IMPEBpaAlICHU B
Pa3IMYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO  MAaccChl
BELIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOro JJIeMeHTa 1o (dopmyie
COEIMHEHHSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOW PEaKLNH;



NPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIIBHON NEATeIbHOCTH — aHaJIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTU3alllIo, KiacCU(UKAIIUIO,
BBISIBIICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€M — 11 W3YYCHUS CBOWCTB
BEIIECTB M XHUMHYECKUX PEAKIUH, EeCTECTBCHHO-HAYYHBIE METObI
MO3HAHUS — HAOIIOJICHUE, W3MEPECHHE, MOJCIUPOBAHHUE, DKCIICPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN);

clenoBaTh ~ MpaBWiaM  MOJb30BaHMUS ~ XUMUYECKOM  MOCYyAOH U
nabopaTOpHBEIM 00OpPYIOBaHMEM, a TakKe TpaBWiIaM oOOpameHus ¢
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XWMHUYECKHX OMNBITOB IO TIOJYYEHHIO M COOUpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpOAA), MPUTOTOBICHUIO
pPAaCTBOPOB C ONPEACITEHHOW MAacCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTBHI  TI0
pacro3HaBaHHUIO PACTBOPOB MMIEIOYEH W KUCIOT C TIOMOIIBI0 HHANKATOPOB
(;makmyc, henondraaent, METHIOPAHK U JPYTHE).

K koniy oOyudeHus B 9 kjacce npeJMETHbIE PE3yIbTaThl Ha 6230BOM YPOBHE
JOJIKHBI OTpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XHMHYCCKUI
AJIIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIGHTHOCTh, JJIEKTPOOTPHUIIATEIBLHOCTh, CTEICHb
OKHUCJICHUS, XUMUYECKas PEaKIUsl, XUMUYECKasl CBSI3b, TEIIOBOU AdeEeKT
peakmuM, MOJb, MOJSAPHBIA  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JJICKTPOIUTHYECKAsT TUCCOIUAINS, PEAKIMd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U

HEOOpaTUMBbIE PEAKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIC PEaKIINH,
OKHCJIUTENIb,  BOCCTAHOBUTEINIb,  OKHUCIIEHME UM  BOCCTAaHOBJICHUE,
ajoTponus, aMmGOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKAsi), KPUCTAIUIMYECKAss pElETKa, KOPpPO3Us METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKIMU, TMPEACIbHO JOMyCTUMAs
koHueHTpanus [[JIK BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHX IIOHATUU U
MPUMEHATH THU MOHITUA IPU OMMUCAHUU BEIIECTB U UX IIPEBPALLCHUN;
UCIIOJIH30BaTh XWMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJCHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

ONPEAETATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COCIUHEHHMH 1o (opmysiaM, BUJI XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKHUX
COCMHEHUSX, 3apsAJl MOHA MO0 XUMUYECKoW (popMyie, xapakTtep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKUX COCAUHEHUH, TUN KPUCTAIINYECKON
PELIETKA KOHKPETHOIO BEILECTBA;

packpeiBath cMmbich llepmogmueckoro 3akona J[. U. MenneneeBa u



JEMOHCTPUPOBATh €ro IOHUMAaHWE: OINUCHIBATh W XapaKTepU30BaTh
Tabmnunyto Gopmy Ilepuoanueckoil cuUCTeMbl XMMHYECKUX SJIEMEHTOB:
pasnuyaTh TOHATHUS «TJIaBHas moArpynma (A-rpymma)y U «moOodHas
noarpynmna (b-rpynmna)», manbie W OOJNbIIME TMEPUOJbI, COOTHOCUTH
0003Ha4YEHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XAapaKTEpPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (CocTaB H  3apsia  sapa, OOIIee YHUCIO DJIJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIGKTPOHHBIM CJIOSM), OOBSICHATH 0OImue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB W WX COCJAMHEHUN B
npenenax MalbIX MEePUOIOB U IIABHBIX MOATPYII ¢ YYETOM CTPOCHUS MX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEIIIECTB, MO TEIIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEIEHEH OKHUCICHUs
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W ClenupUueckue XUMHYECKHUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPKIasl OIMKUCAHUE
MpUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTAaBIIATb YPABHEHUS BJEKTPOIUTUYECKOW JHUCCOLUMAIMU  KHCIOT,
HIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHMS peakiui, MOATBEPKIAAIOMUX CYIIECTBOBAHUE
TEHETUYECKOU CBS3U MEXy BEIIECTBAMU PA3IUYHBIX KJIACCOB,;
pacKkpbIiBaTh  CYIIHOCTh  OKHCJIHMTEIHHO-BOCCTAHOBUTEIbHBIX PEaKIUi
MOCPEACTBOM COCTABJICHHUS AJICKTPOHHOTO OajaHca ATUX PEaKIINiA;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKUX TMPEBPAIICHUNA B Pa3IMYHbBIX
YCIIOBHSIX;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MACCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o (dopmye
COEMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIuu;

co0JIFO1aTh MpaBUJIa  TOJB30BAHUS  XUMHYECKOU MOCY1I01 U
Ja00paTopHbIM  O00OpYyJIOBaHMEM, a TakKXXe IpaBWjia oOOpallleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYEHUIO W COOUpPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

OPOBOJWTH  PEaKIUW, TOJITBEP)KIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PAclO3HABATh OMBITHBIM MyTEM XJIOPUA-, OPOMUI-,
noaua-, kKapOonat-, Qocdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTUOHBl aMMOHMSI M MOHBl M3YYEHHBIX METAJUIOB, IMPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;



NPUMEHATH OCHOBHBIE OTEPAIMN MBICIUTEIHLHOU EATETHPHOCTH — aHAJIN3
M CHHTE3, CpaBHEHHE, O0O0O0OIIeHNe, CUCTEMATH3aINI0, BBISBICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — JJII M3yYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TO3HAHUSA —
HaOIIOZICHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHBIN W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHME 8 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3iesioB u duekTpoHHbIe (LM (POBbLIE)
KounTtposbHbie IIpakTnueckmne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTtejibHbIE pecypchl,
padoThI padoThI
o0opyaoBaHue EHTPa
«Touka Pocra»
Pa3nen 1. [lepBoHayajibHble XHMHYECKHE TIOHATHS
Xumusa — Ba)kHas 00J1acThb bubnunoreka LIOK
11 CCTECTBO3HAHMUS 1 . 5 https://m.edsoo.ru/7f41837c
: . Lugpposas rabopamopus
MPAaKTUYECKOH eI TebHOCTH
RELEON, oamuuxu
YeJoBeKa
0C8eujeHHOCMU, BILANCHOCIU
6030yXa, 0amM4uK memnepamypbvi
OKpYHCcaroueti cpeobvl
12 BemecTBa 1 xumMmnueckue 15 1 bubnuoreka [IOK
' peakiyn https://m.edsoo.ru/7f41837¢c
Lugposas nabopamopus
RELEON, oamuuxu
91eKMPONPOBOOHOCIU, OAMYUUK
memnepamypol
Hroro no pazaemy 20
Pa3nen 2. BaxHelilue npeacTaBUTe I HEOPraHUYECKUX BElIECTB
21 Boznyx. Kucnopon. Ilonstue 6 bu6muoreka LIOK
' 00 oKcuIax https://m.eds00.ru/7f41837¢c
Lughposas nabopamopus
RELEON, oamuuxu
9NeKMPONPOBOOHOCIU, OAMUUK
memnepamypol
Bonopoa.llonstue o kucimorax bu6muoreka LIOK
2.2 8 1
U COJIAX https://m.edsoo.ru/7f41837c
Lughposas nabopamopus




RELEON, oamuux
memnepamyput, pH

93 Bona. PactBopsr. [lonsiTue 06 5 bu6nmorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837c
Lughposas nabopamopus
RELEON, oamuux
memnepamypbl OKpyscarowelt
cpeovl, pH
24 OCHOBHBIE KJIACCHI 1 bubnunorexa LIOK
' HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837c
Lughposas nabopamopus
RELEON, oamuux
memnepamyput, pH
Htoro no pazneny 30

Pa3nen 3. [lepuoauyecknii 3axon u [lepumoanyeckasi cucreMa xumudeckux 3j1eMmeHToB . U. MenaeneeBa. CTpoeHue aTOMOB.

Xumuuyeckas ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

Ileproanueckuii 3aK0H U

31 Ilepuoanueckas cucrema 7 bu6nmorexa [IOK
' XUMHYECKUX 351eMeHTOoB []. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aToma
XUMHUYECKasl CBA3b.
3.2 T — 8 bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIHHBIE PEAKIINH [ugyposan aabopamopus
RELEON, oamuux
memnepamypul, pH
bu6nunorexa [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10O 68
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9 KUIIACC

KounvecTBo yacoB JJiekTponHbIe (LH(poBbIe)
HanMeHoBaHMe o0pa3oBaTe/ibHbIE PECYPChI,
Ne i/t - Beero KonTpoJbHbIe IIpakTyeckue o0opynosanue neHrpa «Touka
padoThI Pocra»
IporpaMmsl padoThI
Pa3nen 1. BemecTBO M XMMHUYECKHE peaKIUU
[ToBTOpEeHME U yriayOieHue bubnmnoreka [IOK
11 . 5 1
3HaHUN OCHOBHBIX Pa3/IEJIOB https://m.edsoo.ru/7f41a636
Kypca 8 kinacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmnoreka [IOK
' XUMHYECKUX PEaKINil https://m.edsoo.ru/7f41a636
Lugposas nabopamopus
RELEON, oamyuuxu
INEKMPONPOBOOHOCHIU,
0amuux memnepamypul_
13 DNEeKTPOIUTUYECKAS 3 1 1 bu6mmoteka [IOK
U CCOLTALMS. https://m.edsoo.ru/7f41a636
XuMuyeckue Lugposas nabopamopus
peakiuu B RELEON, oamuux
pactBopax memnepamypul, pH
Hroro no pazaeny 17
Pa3znen 2. Hemeraaabl M UX cOeMHEHUSA
91 OO1as xapakTepuCTHKa 4 1 bubmuoreka [IOK
' XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst Lugposas nabopamopus
RELEON, oamuux
memnepamypul, pH
OO6mrast XxapakTepucTruKa bubnuotexa [JOK
292 XMMHUYECKHX 2J1€MEHTOB VIA- 6 https://m.edsoo.ru/7f41a636
rpyrmet. Cepa u e€ Lugposas nabopamopus
COCIMHCHMUS RELEON, oamuux pH



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

OO01as xapakTepuCcTHKa XUMUYECKIX

bubmuoreka LIOK

2.3 a1eMeHToB VA-rpynmnsl. A30T, hocdop u ux 7 https://m.eds00.ru/7741a636
e, Lugposas nabopamopus
RELEON, oamuux
memnepamypul, pH
OOm1ast XapakTepUCTUKA XMMUYECKUX
24 sneMenToB IVA-rpynmnsl. Yriaepoau 8 bubmorexa [IOK
. PYHIBL P https://m.eds00.ru/7f41a636
KPEMHHU U UX COCITUHCHUS
Hroro mo paznemy 25
Pa3zgen 3. MeTa/JILI M BX COeTMHEHUS
bubnnorexa [IOK
A M 4
3 Obme cBofcTRa MeTAIIOB https://m.edsoo.ru/7f41a636
Lughposas nabopamopus
RELEON, oamuux
NEKMPONPOBOOHOCHIU,
pH
. bubmuoreka [IOK
2 B 1
3 QXHEUIIINE METaJUThl U UX COSAMHEHUS 6 httos://m.edsoo.ru/7f41a636
Hroro no paznemy 20
Paznen 4. Xumust u okpyzkaromas cpeaa
4.1 B TBa M MaTepPUaIbl B )KU3HH YEIOBEKA 3 bubmorexa LIOK
' eree °p SHIHCHOBE https://m.edso0.ru/7f41a636
Ludgposas nabopamopus
RELEON, oamuux
memnepamypol
Hroro o pasnemy 3
PesepBHOE Bpems 3 bubmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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