Ipuioxkenne Nell
0011 000

PaGouas mporpamma
Y4eOHOro nmpeamera
«XUMHD»



IMMOACHUTEJIBHASA 3AIINCKA

[TporpaMMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIHHOU
MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBanus, npeactaBieHHbIX B OI'OC
00O, a Ttakxe Ha OCHOBE (peiepanabHOI padoueil mporpaMMbl BOCIIUTAHUS U
C yu€TOM KOHUENIMH NpenofaBaHus ydyeOHOro mnpeamera «XUMHSD B
obOpa3zoBaTeabHBIX opranuzaiusax Poccuiickoit denepanuu.

[Tporpamma o Xxumuu Aa€T MpeACTaBICHUE O LENsIX, o0lIel cTpareruu oOydeHus,
BOCIIMTAHUSA M Pa3BUTHs OOydarOLIUXCSl CPEACTBAMH YYEOHOIO IMpEAMETa,
YCTaHABIIMBAET 00s3aTeNbHOE MPEAMETHOE COJACpIKAHME, MPEAyCMaTPUBACT
pacnpezeneHre ero o Kjiaccam u CTpYKTYpUpOBaHHUE MO pas3zesiaM U TeMam
porpaMMbl IO XUMHH, ONPEIETSET KOJUYECTBEHHbIE W KAaYECTBEHHBIE
XapaKTEPUCTUKN  COJEpKaHUS, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTD
U3Y4YEHUSI XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH,
JIOTUKK Y4YeOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOydaroluxcs,
onpesensieT BO3MOXKHOCTH IpeAMeTa Uil pealu3alud TpeOOBaHUM K
pe3ynbTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHON MpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mero o0Opa3oBaHuUs, a Takke TpeOOBaHMII K pe3ylbTaTam
oOy4eHHs] XUMUU Ha YPOBHE LENe N3yyeHusl NpeIMeTa 1 OCHOBHBIX BUOB
y4eOHO-TI0O3HABATENbHON JEATEIbHOCTH OOYyYarollerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepyKaHMs.

3HaHWE XUMHHM CIYXKUT OCHOBOM I (OPMHUpPOBAaHUS MHPOBO33PEHUS
oOyuJarolerocsi, €ro MpeACTaBICHUNH O MaTepUaJbHOM €AMHCTBE MHpA,
BOXHYIO pOJIb HWrparoT ¢GopMUpyEeMble XHUMHUEH MPEICTaBICHHUS O
B3aUMOIPEBPALLECHUAX SHEPTUH W OO0 SBOJIOLUMU BEIIECTB B IMPUPOJIE, O
OyTAX  peHIeHHus  TJIOOANbHBIX  MPOOJEM  YCTOWYMBOTO  Pa3BUTHUSA
YEJIOBEUECTBA — CBIPHEBOM, YHEPre€TUYECKOM, MHUILIEBOM MU SKOJIOTHYECKOU
0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHUS.

W3yyenne XuMuu:

CHOCOOCTBYET peaju3aluy BO3MOXKHOCTEH AJisi cCaMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON T'PaMOTHOCTH;

BHOCHT BKJaJ B (OpPMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOW Y4YE€OHOW JesATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKIX YMEHHUN, HEOOXOAMMBIX KakK B
MOBCE/THEBHOM JKU3HU, TaK U B IPO(PECCUOHATIBHON A TEbHOCTH;

3HAKOMHUT CO CHEUU(PUKOW HAYYHOTO MBILUICHMS, 3aKJIaJblBA€T OCHOBBI
LEJOCTHOIO B3IJIla HAa €IMHCTBO NPUPOABI W YEJIOBEKA, SIBIACTCS



OTBETCTBEHHBIM  3TalloM B (OPMUPOBAHHUU  €CTECTBEHHO-HAYYHOMH
IrPaMOTHOCTH O00YyYaroIINXCs;

croco6cTByeT (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOUIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K IIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJAJ B DKOJIOTMYECKOE
oOpa3zoBaHHE 00YJaAIONTUXCS.

JlanHbple HampaBiieHHs B OOYYEHMM XHUMHHM OOECHEeYMBAIOTCS CHEeU(pUKON
coliepkaHusi y4eOHOTO TpenMeTa, KOTOpBIM SBISETCS MeAarorudeckKu
aJanTUPOBAHHBIM OTpaXeHHUEM 0a30BOM HAyKHM XUMHUU Ha ONPEAEIEHHOM
arane €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHMs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl IEPBOHAYAIBHBIX MMOHATHH XHUMUHU,
OCHOB HEOPraHWYECKOM XUMHUHU M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX
ITOHATHN OPraHUYECKOU XUMHH.

CTpykTypa coaepKaHUs MPOTrpaMMbl IO XUMHH CGHOPMHUPOBaHA HAa OCHOBE
CUCTEMHOro mnonaxoaa K €€ wusyuyeHnro. CoaepikaHuE CKIIQJIbIBACTCS W3
CUCTEMBI IIOHATUM O XHMHYECKOM DJJIEMEHTE M BELIECTBE M CUCTEMBbI
HNOHATHUM O XuMU4eckol peakuud. OOe 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 NPUHLUIY I[OCIEIOBATEIIBHOIO PpAa3BUTUS 3HAHUN Ha
OCHOBE TEOPETUYECKUX IIPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMA U XUMHUYECKOM CBSI3H;

— MPEACTaBICHUHN 00 3JIEKTPOIUTUUECKON AUCCOIUAIIMY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PaACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKU IOJYYEHHBIX
Y OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MTOCIIEOBATEIBHO OT OJJHOTO YPOBHS
K JpyroMy, BbIIOJHSS QYHKIMHU OOBSCHEHUS U NMIPOTrHO3UPOBAHUS CBOWCTB,
CTPOCHUS M BO3MOYKHOCTEH NPAKTUYECKOIO IPUMEHEHHUS M TOJy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XHMMHYECKOW COCTaBJIAIOIIECH HAYyYHOM KapTUHBI MHUpa B JIOTHKE €€
CUCTEMHOW IIPUPOJBI, LIEHHOCTHOIO OTHOLIEHHsS K HAay4YHOMY 3HAHUIO U
METOAaM II03HaHUs B Hayke. l3ydeHue XHMHM TPOUCXOJUT C
NPUBJIICYCHUEM 3HAHUH U3 paHee U3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buomorus. 5—7 kmacce» U «dusnka. 7 Knace.

[Tpr u3yyeHUM XUMUU MPOUCXOTUT (POPMUPOBAHME 3HAHWUA OCHOB XUMHUYECKOU
HAayKd Kak oOOJJaCTU COBPEMEHHOI'O €CTECTBO3HAHHUA, MPAKTUUYECKOU
JEATENBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI.
3ajaua y4eOHOro mpeaMeTa COCTOUT B  (POPMHUPOBAHUU  CHUCTEMBbI



XUMHUYECKUX 3HAaHUM — BaKHEWIIMX (AKTOB, MOHATHM, 3aKOHOB U
TEOPETUUECKHUX IMOJIOKEHUH, TOCTYIHBIX 0000UIEHUI MHPOBO33PEHUYECKOIO
Xapakrepa, s3blka HayKH, B MPHOOIIEHWN K HAayYHbIM METOAAaM IO3HaHUs
IpU HM3YyYEHUU BEUIECTB M XMMHUUYECKUX pEaKlUi, B (OPMUPOBAHUU U
pa3BUTHMM TIO3HABATEIbHBIX YMEHHH W UX TPUMEHEHWH B Yy4eOHO-
MO3HABATENIbHON W y4eOHO-HCCIIETOBATENbCKON EATeIbHOCTH, OCBOCHHUU
MpaBMII 6€30MMaCHOTO OOPAIEHHUS C BEIIECTBAMHU B TIOBCEIHEBHOM JKMU3HH.

[Ipy w3yyeHUM XUMUM Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs Ba)KHOE
3HaYeHHUE NMPUOOPENN TaKUe 1IeIH, KakK:

— (GOpMHUPOBAHHE HUHTEIUIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY  INPUHSATHIO
pelIeHni, cIocCOOHOM aganTUpPOBaThCsl K OBICTPO MEHSIOUIUMCS YCIOBUSAM
KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS] Ha CUCTEMATUYECKOE MPUOOIIEHUE 00ydYaroImuxXcs K
CaMOCTOATEJIbHOM TO03HABATENILHON JESTENIbHOCTH, HAyYHBIM METOAaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUU;

— oO0ecreyeHne YCJIOBHUM, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YyYaroIMMUCS
ONbITa pPa3HOOOpa3HOM [JEATENbHOCTH, TIIO3HAHHWS U CaMOIIO3HAHU,
KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHLUI), UMEIOLIUX YHUBEPCATIHHOE
3HAYEHHUE ISl Pa3JINYHBIX BUJIOB AESTEIbHOCTH;

— (hopMupoBanue o611eil (PYHKIIMOHATBLHONW U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH,
B TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBATD ABJICHHS OKPYKAIOLIEro MUpa,
UCIIOJIb3YS 3HAHUS U OIBIT, MOJYUYEHHbIE IPU U3YUYECHUN XUMHH, IPUMEHSATh
UX TMpU peHIeHHH TMpoOJeM B TMOBCEJAHEBHOM MKU3HU U TPYJAOBOU
NEATENBHOCTH;

— (opmupoBaHue y 0Oy4YarOIIMUXCS T'YMaHUCTHYECKUX OTHOILUEHUH, MOHUMAaHMS
[EHHOCTH  XWMHUYECKHMX 3HAHMM 71 BBIPAOOTKH  HKOJOTHYECKU
LEJIECO00PA3HOro MOBEAEHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIEJSAX
COXPAaHEHHMS CBOETO 37J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEIBL;

— Ppa3BUTHE MOTHBAalMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEYETOBEUYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoQuiss W HaIpaBIEHHOCTU
JaJIbHENIIET0 00yUYeHHUSL.

OO11ee yuCIO 4acoB, OTBEAEHHBIX JJISl U3YYEHUS XMMHUU HAa YpPOBHE OCHOBHOIO
oOmero oopasoBaHus, coctaBisieT 136 dacoB: B 8 kimacce — 68 gacoB (2 gaca
B HEJIe10), B 9 Kimacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHavajibHbIEe XUMUYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMHM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HaykK. Tena u
BemiectBa. Dusznueckue CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsTHe 0 MeTonax MO3HAHUA B XUMHMHU. UHMCTBIE BEIIECTBA U
cMecu. CriocoObl pa3ziesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTbl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
IIpocTbie U CIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢dopMmyna. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa BemiecTB. (OTHoOcHUTENIbHAsT aTOMHas  Macca.
OTHOcuTENnbHAsT MOJEKYJsIpHAasg wmacca. MaccoBass J0dsT XUMHYECKOTO
3JIEMEHTA B COCJIMHCHHUH.

KomnuectBo BemiectBa. Monbk. ModisipHass macca. B3anMOCBSI3b  KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYPHBIX €IWHHMI] BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHCHUU.

OU3NYECKNE U XUMAYECKUE SIBIICHUA. XUMHUYECKAsl PEaKIUs U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XHWMHUYECKHe ypaBHeHHs. Kiaccudukanms
XUMUUYECKUX PEAKIUM (COCTMHEHMS, PAa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TIOCYJIOM, MpaBuiaaMu paboThl B J1abOpaTopuu H
npuéMamMu oOpaleHuss ¢ Ja0opaTOpHBIM OOOpYyJIOBaHUEM, H3Y4YEHHE U
omucaHue (U3NUECKUX CBOMCTB 0Opa3IOB HEOPTraHUYECKHUX BEIIECTB,
HaOmoacHNe (u3nyeckux (IJIaBJIEHWE BOCKA, TAasHUE JbJa, PACTUPAHHE
caxapa B CTYIIKE, KUIICHUE U KOHJIEHCAIIUS BOJbI) U XUMUUYECKUX (TOpeHUE
CBEYM, NPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJECHUCTBHE MeENa C
KUCJIOTOM) SIBJICHUW, HAOJIOJEHWE W OINHUCAHUE MPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakiui (pa3joKeHHe caxapa, B3aUMOJICHCTBHE CEpHOMU
KHCJIOTBI C XJIOpHUAOM Oapusi, pasioxeHue ruapokcuaa menu (1) mpum
HarpeBaHWM, B3auUMOJCHCTBHE kene3a ¢ pactBopoM conu meau  (II),
HM3y4YeHHE CIOCOOOB  pa3jeicHUsT CMeced: ¢ TIOMOIIBID MAarHuTa,
(buIBTpOBaHNE, BRIMMAPHUBAHKE, TUCTUIUIALNS, XpoMaTorpadus, IPOBEICHNAE
OUYMCTKA TIOBAPEHHOM COJM, HAOJMIOJCHUE U OMNHUCAHUE PE3YJIbTaTOB
MPOBEACHUS OIbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHECHUS MAacChl,
CO3JIaHHE MOJIeJIe MOJIEKYJ (ITIapOCTEPIKHEBBIX ).

BaxHeiune npeacTraBuTe 14 HEOPraHUYECKHUX BELIECTB



Bo3nyx — cMmech razoB. CocraB Bo3gyxa. Kuciopom — 3J€eMEHT W IMPOCTOE
BelecTBo. HaxoxxieHue kucinopoaa B npupojie, Gu3nueckue 1 XUMUIECKHe
cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenue kucnopoga. CrocoOsbl
MOJIyYeHHUSI KUCJIOpOJia B JIA0OpAaTOpUU U MpOMbIIUIeHHOCTH. KpyroBopoT
KHCIIopoJa B mpupoae. O30H — alIoTpoIiHasg MOAU(PUKAIUSA KUCIOpOAa.

TennoBoi 3(pPeKT XMMUUECKON peakuu, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
DHIAOTEPMUYECKHE pEeaKuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/yXa, yCWJICHUE MapHUKOBOTO A(hPeKkTa, pa3pylieHue 030HOBOTO CJIOS.

Bopopon — anemeHT M mpocroe BewecTBo. Haxoxxknenue Bomopona B IIPUPOZE,
¢du3nUecKue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI MOMyYEHHUS.
Kucnotsl u conu.

MonsipHbIii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPAaBHCHUSIM.

dusnueckne cBOMCTBA BOAbL. Boaa kak pactBopurenb. PactBopel. Haceiennsie n
HEHACBIIICHHBIE PACTBOPBI. PacTBOpMMOCTH BelIECTB B Boje. MaccoBas
JIOJIS1 BELIECTBA B PACTBOpE. XMMHUYECKUE CBOMCTBA BOoAbL. OcHOBaHus. Posb
pPacTBOpPOB B MPHUPOJE U B KU3HH 4YeslOBeKa. KpyroBopoT BOJIbI B MPUPOJE.
3arps3HeHne NPUPOAHBIX BOJ. OXpaHa U OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHJIOB: coJieoOpasyromiue (OCHOBHbBIC, KHUCIOTHbIE, amM(pOTEpHbIE) W
HecoseoOpaszyronme. Homenkinarypa okcuaoB. GuU3nM4ecKue U XUMHUUECKUE
CBOMCTBA OKCUJIOB. [lonydeHune okCuaoB.

OcuoBanus. Knaccudukarus ocHOBaHUWI: MIETOYH U HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanui. @u3nueckue M XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenkmarypa xkucior. dusnueckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTH MetaiuioB H. H. bekerosa.
[lony4denue KUCIoT.

Comu. Homenxknatypa coiseil. @PU3NYECKHE M XUMHUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue cosen.

['eHeTnueckas CBs3b MEXKY KJIaCCaMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COACPkKAHMUS KHUCIOpOJa B BO3AYyXe, IOJYyUYECHHUE,
coOupaHue, pacrio3HaBaHHe U M3YyUYECHHE CBOMCTB KHCIOpPOJA, HAONIOJCHUE
B3aMMOJECHUCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBCHUS W
MIpeKpaIieHus ropeHus (Imoxapa), 0O3HAKOMJICHHE C 00pa3iaMyd OKCHIOB H
OTMCAaHUE WX CBOMCTB, MOJYyUYEHHUE, COOMpaHue, paclo3HaBaHUE U U3YYCHUE
CBOMCTB BOJIOpo/ia (TOpEHUE), B3aMMOJICUCTBHE BOJIOPOJIA C OKCHUJIOM MEIU
(IT) (BO3MOXKHO HCITIOJIb30BAaHUE BUJIEOMATEPHUATIOB), HAOIIO/IeHHE 00pa3IoB



BELIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEI0BAaHUE OCOOCHHOCTEN pacTBOPEHUs
BEILIECTB C PAa3JIM4YHONW PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C
onpeneaEHHOM MacCcoBOM J0JIeH PacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C METAUIaMU (HaTpueM M KajblueM) (BO3MOXKHO
HCIIOJIB30BaHUE BHUJICOMATEPHUAIIOB), HCCIIEIOBAaHUE 00pa3ioB
HEOPraHWYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHHE H3MEHEHHS
OKpacKd HWHIUKATOPOB B pacTBOpax KHCIOT M IIEJIOYEH, H3yUYCHHE
B3aumoeiicTBus okcuaa meau (1) ¢ pactBopom cepHOI KHCIIOTBI, KUCIOT C
METaJUIAMM, PEaKUMd HEWTpaJM3alud, [OJYyYEHHE HEpPacCTBOPHUMBIX
OCHOBAaHMI, BBITECHEHHWE OJHOIO MeETaula JIPYrMM U3 pPacTBOpa COJIH,
pelIeHUE DJKCIIEPUMEHTAIbHBIX 3a7ad Mo TeMe «BakHelmue Kiacchl
HEOPraHWYECKUX COCITHUHEHUID.

Ilepuoguvecknii 3akoH u [lepuoanyeckasi cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenageaeeBa. CrpoeHue  aToMoB. XHMHYECKass  CBA3b.
OKHCIUTEBbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIUN

[lepBble MONBITKU KJIACCU(UKALMA XUMUYECKUX 31eMeHTOB. [loHsTHe 0 rpynmax
CXOAHBIX JIEMEHTOB (I1LIE€JI0YHBIE U IIEJI0YHO3EMENIbHbIE METAJLIbI, FAJIOI€HBI,
MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT amM(pOTepHbIE OKCUIbI U
TUAPOKCHIBI.

[lepnognueckuit 3akoH. Ilepmoanueckas cucrema XxuMudeckux nnemeHToB /I WM.
MenneneeBa.  Koporkomepuomnas W JIMHHONEpHOAHAas  QOpMBI
Ilepnogmueckoir cucrembl XuMHYeCcKHX 3yeMeHTOB [[. M. MeHnneneesa.
Ilepuons! u rpymmsl. OU3NYECKUH CMBICI HNOPSAIKOBOIO HOMEPA, HOMEPOB
IIEPHO/1a ¥ TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX saep. M3oromel. OnektpoHsl. CtpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB IMepBbIX 20 XHMHUYECKUX 3JIEMEHTOB
Ileppommueckonn  cucrembr  J[. WM. MenneneeBa. XapakTepHCTHKA
XMMHMYECKOT0O 3JIEMEHTA IO €ro nonoxeHuro B Ilepuonnueckont cucreme /l.
H. Meuneneena.

3aKOHOMEPHOCTHM HW3MEHEHMS paadyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPyIIaM U IEpPUOJaM.

3nauenune lleproanueckoro 3akoHa M IlepHogu4eckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB JUISI Pa3BUTHUS HAyKU U npakTuku. [. 1. MenneneeB — yuéHblii 1
IpaKJaHUH.

Xumuueckass  cBsi3b. KoBasieHTHas  (ToJisipHAss M HENOJSIpHasi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucieHHs. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomecch
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIUTENIN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

W3y4yeHHe OOpasloB BEIIECTB METAUVIOB W HEMETaUIOB, B3aWMOJICUCTBHE
TUJIPOKCHJIA [MHKA C PACTBOPAMU KHUCIIOT U IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMIUX MMPUMEPHI OKUCIUTEIBLHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COCTUHEHUS ).

Meswcnpedmemmnuie céa3u

Peanmmzannst MeXnpeaMETHBIX CBSA3EM NPU HM3YYEHMHM XUMHH B 8 KJacce
OCYIIIECTBIISETCS Yepe3 HMCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TOHSTUNA, TaK W TIOHSITUN, SABJISIONIMXCA CUCTEMHBIMU [JI1 OTJEIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01Me ecTeCTBEeHHO-HAYYHbBIC TIOHATHUS: HAyUYHBIH (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHajgu3, CHHTE3, KiaccuduKaiuys, IepUOJUYHOCTh,  HAONIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

du3uKa: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJW], HU30TOIIHI,
PaMOAKTUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKHM 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHME BeIeCTBa, ras3, (PU3MYECKUE BEIMYMHBI,
€JIMHUIIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThl, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atMmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC IMOPOJABI, ITOJC3HBIC
HCKOIIA€MBbIE, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYeCKasi peaKkUus

[Tepuonuueckuii 3akoH. Ilepuognueckas cucremMa XUMMHYECKUX 3ieMeHToB 1. .
MenpaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
XAMUYECKUX DSJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KAIWA, KaJbLUi U HX
COCIMHCHUH B COOTBETCTBUU C IOJIOKEHUEM 3JIeMEeHTOB B [leprnonnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUECKOW CBA3U. THUIbI KPUCTATUTMYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKON PEIETKN U BUJIA
XAMHUYECKOU CBSI3H.

Knaccudukanyus W HOMEHKJIaTypa HEOPraHWYECKUX BEIIeCTB. XHUMHUYCCKHE
CBOMCTBA BEUIECCTB, OTHOCSIIMXCSA K Pa3JIMYHbIM KJlaCCaM HEOPraHHUYECKUX
COCIMHECHUH, TCHETUYECKasA CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukainys XUMUYECKUX PEaKIUMi MO pa3IUyHbIM MpU3HaKaMm (10 YHCIy U
COCTaBy YYacCTBYIONIUX B PEAKIMM BEIMIECTB, MO TEIIoBOMYy 3(ddexTy, 1o
M3MEHEHUIO CTETICHEeH OKHUCIICHUS XUMUYECKHUX JIEMEHTOB, IT0 0OpaTUMOCTH,
[0 YYacTUIO Karaju3aTopa). OK30- H DSHJIOTEPMHUYECKHE PEaAKIIUH,
TEPMOXUMHUYECKUE YPABHCHUA.



[TonsitTue 0 cKOpoCcTH XUMHUYECKOM peakiuu. [loHsiTue 00 00paTuMbIX U
HEOOpAaTUMBIX XHUMHYECKUX peakiuusx. [loHATHE O TOMOTIEHHBIX H
rereporeHHbix peakuusax. [lonstue o karanuse. lloHATHEe 0 XMMUYECKOM
paBHOBecUU. DAKTOPBI, BIHUSIOMIME HA CKOPOCTh XMMHYECKOW PEaKUUU U
ITOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM peakuuu. (COCTaBIIEHWE YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMM C HCIOJb30BAHHEM METOA
AJIEKTPOHHOTO OanaHca.

Teopust 3NIEKTPOIUTUYECKON IUCCOLUMALMHU. JIEKTPOIUTHI U HEAJIEKTPOJIHTHL
Katnonsl, aHmonsl. MexaHuU3M AUCCOLMALMM BELIECTB C Pa3IMYHBIMU
BUJIaMU XUMHU4YeCcKoU cBsi3u. CreneHb aucconuanuu. CUIbHBIE U clla0Oble
AIEKTPOJIUTHIL.

Peakuyu wmoHHOro oOMmeHa. YCIOBUS MPOTEKAaHUS peaKIUid HMOHHOrO OOMEHa,
IIOJIHBIE U COKPAILIEHHBIE MOHHBIE ypaBHEHHUs peakuuid. CBOMCTBA KHUCIOT,
OCHOBAaHMI W coOJeil B CBETE MpPEACTaBICHUN 00 3IIEKTPOIUTHIECKOM
nucconuann. KauecTBeHHble peakunu Ha WOHBL. [loHsATHME O rHaponm3e
COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEIIMU KPUCTALINYECKUX PEMIETOK HEOPTAHUYECKHUX BEIIECTB
— METAUIOB W HeMeTawioB (TrpaduTa W ajiMasza), CIOXKHBIX BEIICCTB
(xJopuga HaTpHsl), UCCIENOBAHHE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOU
peakiuu  OT  BO3JCWUCTBHUS  PA3IMYHBIX  (PAKTOPOB, HCCIEIOBaAHUE
AIEKTPOIIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLUALUA KUCIIOT,
mesnoyeil u  cosnel (BO3MOXKHO HCIIOJB30BAHME BHUICO MaTEpHUAIOB),
IIPOBEJICHUE OIBITOB, WUIFOCTPUPYIOIIUX NPU3HAKU ITPOTEKAHUS pEeaKui
MOHHOTO OOMeHa (oOpa3oBaHME OcCajka, BbIICICHHE Ta3a, OOpa3oBaHHE
BOJIbI), OIIBITOB, WUTIOCTPUPYIOIIAX ~ TPUMEPBI  OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX  peakuuid  (rOpeHue,  peakuud  PasiIoKEeHHS,
COCIMHEHMUSI), PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C TMOMOIIBIO
Ka4eCTBEHHBIX PEAKLUI HA UOHBI, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemerajuibl 4 MX COeAMHEHMS

OO6mias  xapaktepucTuka TajmoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKHUE CBOWCTBA
IIPOCTBIX BEIIECTB — IaJIOTEHOB. XMMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3aMMOJEHCTBHE C METAJUIAMU, HEMETAJIAMHU, LIe04amMu). XJIOPOBOJOPO.
ConsiHast KHUCJIOTAa, XUMHUYECKHE CBOWMCTBA, TMOJYy4YEHUE, IPUMEHEHUE.



JlelicTBHE XJOpa W XJIOPOBOAOPOJA HAa OpPraHU3M uYellioBeka. Baxueuue
XJIOPUBI U X HAXOXKIEHUE B IIPUPOJE.

O6mmas xapakrepuctuka anemMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHue M (PU3NUECKHe CBOMCTBA
MPOCTBIX BEIIECTB — KHUCJIOPOJa U Cephbl. AJUIOTPONHBIE MOAU(PUKAIIIU
KUCJIOPOJAa U cepbl. XUMHYECKUE CBOMCTBA cepbl. CepoBOIOPOA, CTPOECHHUE,
bu3uYecCKue W XUMHYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTEIH
KHCIIOTHBIX OKcHUJIOB. CepHasd KuCIOTa, (U3NYECKUE M XHUMHUYECKHE
cBolcTBa (00IMEe Kak MpeJCTaBUTENS KJacca KHUCIOT U clienuduueckue).
XVMMHUYECKHE PEAKIUH, JIeKAIMe B OCHOBE IMPOMBIIUIEHHOTO Crocoba
MOJIYYEHHS] CEPHOUM KUCHOTHI. [IpuMeneHue cepHoil kucinoTel. Colll cepHO
KHCIIOThI, KAUECTBEHHAs peakilys Ha cyibdaT-uoH. Haxoxenue cepbl U e€
COCIMHEHHI B MpUpOJie. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl
COCIMHEHHUSIMU Ccepbl (KHCIIOTHBIE JIOKIH, 3arpsA3HEHUE BO3JyXa H
BOJI0EMOB), CITOCOOBI €T0 MPEOTBPAIICHHUS.

O6mmas xapaktepuctuka 3eMeHTOB VA-rpyriibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHHUS. A30T, paciupOCTpPaHEHHE B IPUPOJE,
buznyeckue M XUMHYECKHE CBoicTBa. KpyroBopor azora B mpHpOJE.
AMMuak, ero QusuMyeckue M XUMHUYECKHE CBOWMCTBA, IIOJYyYCHHE W
npuMeHeHue. Coilu aMMOHUS, UX (U3NUECKHUE W XHMMHYECKHUE CBOMICTBA,
npuMeHeHue. KauecTBeHHasi peakius Ha MOHbI aMMOHUSI. A30THAsI KMCJIOTA,
e€¢ mnoJydyeHue, (QPU3MUYECKUE W XHMHUYECKHE CBOWCTBa (OoOlIuMe Kak
MpeACTaBUTENs Kjacca KHCIOT U crnenuduueckue). Mcmnons3oBaHue
HUTPATOB M COJieH aMMOHHUS B KayeCTBE MHUHEPAJIbHBIX YAOOPEHHIA.
XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWIEW CpeAbl COCAMHEHUSMH a30Ta
(KUCTIOTHBIE TOXH, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOA0EMOB). Docdop,
annotponHble Momudukanuu  ¢Gocdopa, QGUINUECKUE U XUMUUYECKUE
ceorictBa. Oxcun ¢dochopa (V) u dochopHas kuciora, U3NUESCKUEC H
XUMUYECKHIE CBOMCTBA, moydeHue. Mcmonp3oBanue ¢ochaToB B Ka4eCcTBE
MUHEPAIbHBIX YJI0OpEHUH.

O6mmas xapakrepuctuka nemMeHToB [V A-rpynmbl. OcCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTEIEHU OKHUCIICHHS. YTIEpOl, aJUIOTPOIHbIE MOAUBUKAIIH,
pacnpocTpaHeHue B TMpupone, (puMyeckue M XHUMHUYECKHE CBOICTBA.
Ancopbuusa. KpyroBopor yriepoaa B mpupoge. OKCuUIbl yriepoaa, UX
$U3MYEeCKue W XUMUYECKHE CBOWMCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIyYeHUE M MPUMEHEHHE. DKOJOTHMYECKHE TMPOOJEMBI, CBSI3aHHbBIE C
okcugom yriaepona (IV), rumoreza rimo0ambHOTO TMOTEIUICHUS KJIMMATA,
napHUKOBBIN 3¢ dekT. YronbHas KUCIOTa M €€ CONu, UX (PU3NYECKHE U



XUMUYECKHE CBOMCTBA, MOJyYeHUEe U npuMeHenune. KauecTBeHHast peakuus
Ha KapOoHaT-uoHBL. Hcrmonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO035UCTBE.

[lepBoHauanbHbIE MOHATHUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIWHEHHUAX
yraepoaa (MeTaH, 3TaH, 3TWJICH, AlETHJICH, STaHOJ, TJIMLEPHH, YKCyCHas
kucnota). [IpupoaHbie HCTOYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIN ras3,
He(Th), MPOAYKTHI HX TepepaboTku (OCH3WH), WX pOIb B OBITY U
MPOMBINIICHHOCTH. [IoHATHE O OGMONOTHYECKN Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, YIJeBOJaX — M HMX POJM B JKU3HM 4YeloBeKa. MarepuaiabHoe
€IMHCTBO OPTaHUYECKUX U HEOPTraHUUECKUX COCAMHEHUM.

Kpemunuii, ero ¢puznueckne 1 XMMHUYECKHE CBOWCTBA, MOJyYEHUE U MPUMEHEHHUE.
CoenuHenuss kpemHust B mpupoje. OOmmMe mnpeacTaBieHus o0 OKcHjie
kpeMmHust (IV) u kpemuueBoil kuciore. CUIMKATBI, UX HCHOJIb30BAHHUE B
ObITy, B TIPOMBIIUICHHOCTH. BakHeWIne CTpOUTEeNbHBIE MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, 0eTOoH, kene300eToH. [Ipobiaemsr 6e30macHOTO
MCII0JIb30BAHUS CTPOUTETHHBIX MaTEPUAJIOB B ITOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3yd4eHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHONW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX pPEaKIMi Ha XJOPUI-UOHBI U HAONIOJCHUE
NPU3HAKOB HMX TMPOTEKaHWS, OMBITH, OTpaXKawmue QU3NIECKue u
XUMHYECKUE CBOWCTBA TaJOT€HOB MW WX COCAMHEHUH (BO3MOXKHO
MCIIONIb30BaHNE BUCOMATEPHAIOB), 03HAKOMIICHHE C 00pa3aMi XJOPHUI0B
(raoreHu1oB), O3HAKOMJIEHHE C OO0pa3lamMu cepbl U €€ COEIMHEHUSIMU
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEpUANIOB), HAOJIOJIEHUE Ipoliecca
oOyTJIMBaHUs caxapa Moj IeMCTBUEM KOHIIEHTPUPOBAHHOM CEpPHON KUCIOTHI,
U3yYEHHE XUMHUYECKMX CBOWCTB pa30aBICHHOW CEPHOW  KHUCIIOTHI,
MPOBEJICHNE KAueCTBEHHOW peakiuu Ha Cynb(haT-uoH U HaOIIOACHHE
npu3HaKa e€ MpoTeKaHusl, 03HAKOMJICHHE ¢ (PM3MYECKUMHU CBOMCTBaMH a30Ta,
docdopa n ux coenuHeHn (BOZMOXKHO HCIIOJIb30BAHUE BUAECOMATEPUATIOB),
oOpasniamu a30THBIX M (OCHOPHBIX YIOOpEeHUM, MOTydeHHE, COOUpaHHeE,
pacro3HaBaHUe M U3YYEHUE CBOMCTB aMMHUAaKa, MPOBEJCHUE KaueCTBEHHBIX
peakuuii Ha WMOH amMMOHHMS W (ocdar-uoOH W H3yyeHUE MPUZHAKOB HUX
MPOTEKaHUs, B3aMMOJICUCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C
Mebpio (BO3MOXKHO MCTOJIB30BAHUE BUACOMATEPHUATIOB), U3YUCHHE MOJENeh
KPUCTAJUTMYECKUX PEMETOK anMasa, rpadura, (yuiepeHa, 03HaKOMIICHHUE C
MPOIIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MNPOTHBOrasa, IOJIy4YeHHE, COOMpaHHE, paclno3HaBaHUE U
M3Yy4YE€HHE CBOWCTB YTJIEKUCIIOrO rasa, MIpOBEJECHUE KaUeCTBEHHbBIX pEaKLUi



Ha KapOOHAT M CWJIMKAT-MOHBI W HM3Y4YEHHE IPU3HAKOB WX IMPOTEKaHUS,
O3HAKOMJICHUE C TPOIYKUHMEH CUIMKATHOM MPOMBINIJICHHOCTH, PEUICHUE
AKCIIEPUMEHTAIBHBIX 3aJlad N0 TeMe «BaxHeuimme HeMeTraulbl U HUX
COCTUHECHUS.

MeTajuibl MU X COeAMHEHUS

OO6mrast XxapakTepuCTUKa XUMUUYECKUX DJIEMEHTOB — META/UIOB HA OCHOBAaHUU HX
nonoxeHnuss B llepuogmueckor cucreme xumuueckux snemeHtoB [l .
MengeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTaminueckas
CBSI3b W METAJIMYECKAs KpUCTAUIMYECKas pemeETKa. DJIEKTPOXUMUYECKUN
psaa  HampspkeHud wMetayuioB. Dusnyeckue W XUMHUYECKHME CBOWCTBA
MetaioB. OOmue crocoObl monydeHus MeTauioB. [loHsTHEe O KOppo3uu
METaJIJIOB, OCHOBHBIE CITIOCOOBI 3aIIMThI UX OT Koppo3uu. CruiaBel (CTalb,
9yryH, JIOPATIOMHHUN, OpoH3a) W WX TNPUMEHEHHE B OBITY W
MIPOMBIIIIJIEHHOCTH.

[Ilenounsie meTampl: mojoxkeHne B Ilepuoandeckorl cucTeMe XUMHYECKUX
anemeHToB J[. M. MeHueneeBa, CTpOCHHE HX AaTOMOB, HAaXOXJICHUE B
npupoje. dusznueckne U XUMHUYECKHE CBOWCTBa (Ha MpUMeEpe HATpUS U
Kaus). OKCUABI U TUAPOKCUIBI HATpUs M Kanus. [IpuMeHeHne memoYHbIX
METAJJIOB M UX COCJIMHCHUM.

[I{eroyHO3E€MENBHBIE METAJIIBI MATHUW M KaJbLUW: MTON0KEHUE B [lepnoanueckon
cucreMe xuMmudeckux snemeHToB Jl. . MenneneeBa, CTpoeHHE UX aTOMOB,
HAaXOXJCHUE B mpupojac. OuU3nyeckne U XMMHYECKHE CBOMCTBA MarHusi U
Kanblius. BakHelmume coenuHeHUs KaubIus (OKCHUJ, THAPOKCHJ, COJIH).
JKEcTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHCHUS.

AunroMuHUN: TosioxkeHue B [lepuoanueckoi cucreMe XuMuueckux snementon /1. 1.
MenpneneeBa, CTpOEHHE aToOMa, HaxOXJIeHUWE B mnpupoae. Pu3nveckue u
XUMUYECKUE CBOWCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBAa OKCUIA U
TUIPOKCHUIA ATFOMUHHSL.

Kenezo: nmomoxenue B Ilepuoamyeckoil cucreme xuMudeckux snemeHtoB [l .
MenneneeBa, CTpOEHHE aToOMa, HaxOXJIeHHWE B mnpupoge. PuU3nYecKue u
XUMHUYECKHe CBOMCTBa kene3a. OKeuapl, THAPOKCHIbI U conu xkene3a (II) u
xenesa (I1I), ux cocras, cBOWCTBA U MOTyYEHUE.

Xumuyeckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3IlaMi METAIOB M CIIaBOB, MX (PM3UYECKUMHU CBOMCTBAMU,
M3YUYCHHE PE3YIbTATOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHAA KaNbIHUSI H
HaTpus C BOJOM (BO3MOXXHO  HCIIOJIb30BaHHE  BHJICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIbI, IIPOILIECCA TOPCHUA JKEje3a B



KHUCTIoposie (BO3MOXKHO HCIOJb30BaHUE BUIEOMATEPHUATIOB), IPU3HAKOB
MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJblUs, aJJIOMUHMS,
nuHka, xkenesa (II) u xenesza (III), menu (I1), HaOmromeHUe W omMHMCaHUE
MIPOIIECCOB OKpAIIMBAHUS TUJIAMEHU HOHAMHU HATpUsS, KU M KaJbLHS
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), UCCIIEI0BAHUE
aMm(pOTEepHBIX CBOWMCTB THAPOKCHAA alIOMUHUS W THIPOKCHIA IIMHKA,
pelIeHre KCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelime MeTamibl U uxX
COEIMHEHHUSI.

XuMHus M OKpPYKAKOLIAA cpela

BemectBa M Marepualibl B MOBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUUYECKUX peakuuil B ObITy. IlepBas nmomorp
IPU XUMUYECKHUX OKOTax U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollell cpeapl (mpenenbHas JOIyCcTUMAas
KOHIleHTpalus: BemiectB, nanee — I[IJIK). Pomp xumum B penieHuun
AKOJOTHICCKUX TIPOOITIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, IOJIMMEPHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peanmmzannss MeXnpeaMETHBIX CBSA3EM NPU HM3YYEHMHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MNOHITUMA, TaK W TIOHATUH, SBIAIOMIMXCS CHUCTEMHBIMU JISi OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TOHITHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlM3, CHUHTE3, Kilaccu(pukanus, MNEpPUOAUYHOCTb,  HaONIO/ICHUE,
HKCIIEPUMEHT, MOJIEIIMPOBAHNUE, U3MEPEHUE, MOJIEIIb, SBJIICHNE, TAPHUKOBBIN
3¢ exT, TEXHOIOTHS, MAaTEPHAITBI.

®dusuka: marepusi, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], M30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYJa, OJJEKTPUYECKUU  3apsi, IPOBOJHUKH,
MOJyIPOBOJIHUKH, JTUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe  COCTOSIHME  BEIIECTBa, ra3, pacTBOP, pPacTBOPUMOCTD,
KpUCTAJZIMYECKasl PEIIE€TKa, CIUIaBbl, (PU3NYECKUE BEIUYHUHBI, €IUHULIBI
U3MEpEHUs, KOCMUYECKOE MTPOCTPAHCTBO, TUIaHETHI, 3BE3/b1, CoHIIE.

buonorus: ¢otocunTe3, apixaHue, Ouocdepa, HSKOCHCTEMA, MHUHEPATHHBIC
yA00peHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHBIE MOPOABI, IMOJE3HBIC
HCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIBTaThl OCBOCHUS IIPOTPAMMBI OCHOBHOT'O OOIIETO 00pa3oBaHuUs
JOCTHTAIOTCST B XoA€¢ OOyYeHHS XUMHHW B €IUHCTBE YUYCOHOW W
BOCIIUTATENBHON JEATEIbHOCTU B COOTBETCTBUU C TPaAULMOHHBIMU
POCCUNCKUMH COLMOKYJIbTYPHBIMU u JTyXOBHO-HPAaBCTBEHHBIMH
IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpPaBWJIaMH U HOPMaMU MOBEJCHUS U
CIIOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS U COLUATTU3AIINU
00yyarommxcs.

JInyHOCTHBIE pe3ybTaThl OTPaXKAIOT TOTOBHOCTh oOydJaronuxcs
PYKOBOJICTBOBAThCA CHUCTEMOM IO3UTUBHBIX I[EHHOCTHBIX OpPHUEHTALUA H
paclIMpEHUE OMbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

LEHHOCTHOT'O OTHOILIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U
HAay4YHOMY HAcCJIEJWI0, TOHUMAHUS 3HAYEHUS XUMUYECKON HAyKU B JKU3HU
COBPEMEHHOTO  OOIIEeCTBa,  CIOCOOHOCTH  BIAJETh  JOCTOBEPHOM
nHpopmarue O MEePeNOBBIX JOCTHIKCHUSIX U OTKPBITUSIX MHUPOBOU U
OTCUECTBCHHOW XHWMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COIMATIbHBIX HOPMaxX M MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUN
B KOJUIGKTMBE, KOMMYHHMKATUBHOMW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4YEeOHOMCCIIEOBATENbCKOM, TBOPUYECKOM M JPYruX BHIAX
JEATEeNIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOM COBMECTHOM AESTEIbHOCTH
MpU  BBINOJIHEHUU Y4YEOHBIX, IIO3HABATEIbHBIX 3aJa4, BBHIIIOJIHEHUU
XUMUYECKUX IKCIEPUMEHTOB, CO3JJaHUU YUECOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOTNIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TpoIlecce HITOW  y4uyeOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE IMOBEICHUE U MOCTYIIKHM CBOMX
TOBApHUILEH C TO3WLHMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM
OCO3HaHHUSI MOCIIEICTBUM MTOCTYNKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE U XUMHUUYECKON pEeaKIUu,
COOTBETCTBYIOIIIUE  COBPEMEHHOMY  YpOBHIO  pa3BUTHS  HAyKH U
COCTaBJISFOIINE OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOW KapTHUHBI MHUPA,
MpEACTaBICHUs] OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TMPUPOJIBI,



B3aUMOCBS35X YEJIOBEKA C IPUPOAHON CPENOi, O POJIM XHUMHH B ITO3HAHHUH
ATUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTUBBI, HAIPABJICHHBIC HA NIOJIyY€HUE HOBBIX 3HAHMI 110 XUMUH,
HEOoOXOauMBbIe JJii OOBSICHEHHMs] HaOJIOaeMbIX IMPOLECCOB U SIBICHUH,
MO3HABATENbHON, MHPOPMAIMOHHON W YHTATEIbCKOW KYJIBTYpPHI, B TOM
YHClie HAaBBIKOB CAMOCTOSITENILHOM pPaOOTBI € Y4YEOHBIMH TEKCTaMH,
CIOPABOYHOM JIUTEPATypOi, JOCTYNHBIMA TEXHHUYECKUMHU CpPEICTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUI;

UHTEpEC K OOY4YEeHUI0O U [O03HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTHh U
CHOCOOHOCTh K caMo00pa30oBaHUIO, IPOEKTHONM M UCCIIEI0BATEIbCKON
JESTeIbHOCTH, K OCO3HAaHHOMY BbIOOpDY HANpaBJIEHHOCTH U YpPOBHS
oOyueHus B JalIbHEHIIEM;

4) popMupoOBaHUs KYJIbTYPbI 310POBb:

OCO3HAaHHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIi 00pa3 >KW3HU, OCO3HAHUE TIOCIEACTBUUA U
HENpPUATHE BPEIHBIX NPUBBIYEK (YNMOTPEOIECHUs alKOrojsi, HapKOTUKOB,
KypeHHs1), HEOOXOAMMOCTH COOJIFOJIEHUSI TpaBUi O€30MaCHOCTU IIpHU
oOpallleHuU C XUMUYECKIMHU BEILIECTBAMU B OBITY U pealbHON KU3HU;

5) Tpy10BOI0 BOCTIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY HM3YyUYEHHIO Npodeccuil W Tpylna pas3InyHOro poja,
YBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOW JIEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHWUU MO XMMHUHU, OCO3HAHHBIA BBIOOD
VMHAVBUAYAIbHON TPAGKTOPUM MPOJOJDKEHUS OoOpa3oBaHUs C Y4YETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN, YCHEMHON MPpo(hecCHOHATBHON AESITENbHOCTH
U pa3BUTUS HEOOXOJUWMBIX YMEHHUH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHaNBHOM cpene;

6) 3K0JI0rM4eCKOro BOCIIUTAHUSA:

AKOJIOTHUYECKHU IEIeCO00pa3HOe OTHOIICHHE K MPHUPOIE KaK UCTOYHUKY KH3HU HA
3emile, OCHOBE €€ CYIECTBOBAHMS, ITOHMMAaHHWE LEHHOCTH 3J0pPOBOr0 H
Oe3omacHoOro odpasza >XKM3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
¢uznyeckoMy M ICUXMYECKOMY 3[0pPOBBIO, OCO3HAHHME IIEHHOCTH
coOroieHNs IpaBuil 0€3011aCHOIO MOBEJICHUS MPU paboTe ¢ BElleCTBaMu, a
TaK)Xe B CUTYyallUsAX, YTPOKAIOIIKX 30POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPHUMEHATH 3HAHHS, TOJy4YaeMble MPU HW3YYCHHH XWUMUH, IS
pelIeHns 3aJa4, CBA3AHHBIX C OKPYKAIOLIEH IPUPOJHOU CpEIoH, I
MOBBILICHUSI YPOBHS SKOJIOIMUYECKON KyJIbTYpPbl, OCO3HAHUS TIJI00aIbHOIO
XapakTepa 3KOJOTMYECKMX MpoOJieM M NyTed UX PElIeHHs MOCPEICTBOM



METO/IOB XUMHH, IKOJIOTUYECKOTO0 MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS
UM B [103HABATEIbHONW, KOMMYHUKATUBHOM U COIUATIBHON MPAKTUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTampenMETHBIX  pe3yJbTAaTOB  BBIACIAIOT 3HAYUMBIC IS
(GhopMHUpPOBaHUS MHUPOBO33PEHUS OOICHAYYHBIC TOHATHS (3aKOH, TEOPHS,
MPUHIUII, THMOTEe3a, (PakT, CHCTEeMa, MPOIECC, SKCIEPUMEHT U ApPYToe.),
KOTOpBIE HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYCOHBIX MpeaMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHMA U3 OTHUX TMPEAMETOB (HOPMHUPOBATH
MIPE/ICTABICHUE O IEJIOCTHOM HAYyYHOW KapTUHE MUpPA, U YHUBEpPCAJIbHBIC
ydeOHble JeicTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYJISITUBHbIC),
KOTOpbIEe oOecneunBaroT GOpPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIILHOMY
MJIAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOM 1€ TeTbHOCTH.

ITo3HaBaTe/IbHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBHUS

Ba3oBble jiornyeckue JaeicTBUA:

YMEHUS UCTOJB30BaTh MPUEMBI JJOTHIECKOTO MBIIUICHHS MPU OCBOSHWUW 3HAHUU:
PACKpBhIBaTh CMBICT XUMUYECKUX TOHATUMA (BBIACTSATh MX XapaKTepHbIE
MpPU3HAKH, YCTAaHABIMBAaTh B3aUMOCBS3b C JPYTUMU  TOHSTHSIMU),
WCIIOJIb30BaTh TOHATHS i1 OOBSCHEHUS OTACIbHBIX (DAKTOB W SIBICHUM,
BBHIOMPATh OCHOBAaHUA U KPUTEPUU ISl KJIAaCCU(UKAIMU XHUMHYECKUX
BEIIIECTB M XUMUYCCKUX PEAKINM, YCTAHABIMBATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEXIYy OOBEKTaMH HW3YUYCHUS, CTPOUTH JIOTHUECKUE PaCCyKICHHUS
(MHAYKTHBHBIC, JCAYKTHBHBIC, 110 AaHAJOTWH), JEJaTh BBIBOABI W
3aKTIOYCHUS;

yMEHUE TPUMEHSATh B TMpOIECCe TO3HAHUS TMOHATUA (NIpeAMETHBIE U
MeTarpeAMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJEINIU, MCIIOJIb3yeMbIC B
XUMUH, MPeoOpa3oBbIBATh IIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC
MPEACTABICHUS] — XWMHWYECKHA 3HAK (CHMBOJI JJIEMEHTA), XUMHUYECKas
dbopMmyna W ypaBHCHHEC XHMHYECKOW PEAKIMU — MPU PEHICHUH y4eOHO-
MMO3HABATEIBHBIX 3a/lad, C Y4YETOM OTUX MOJCIBHBIX MPEACTABICHUI
BBISIBIIATH W XapaKT€PU30BaTh CYIIECTBEHHBIE TMPU3HAKK M3y4aeMbIX
O0OBEKTOB — XHMHUYECKHUX BEIIECTB M XHUMHUYECKHX PEAKIUH, BBIABIATH
oO1ue 3aKOHOMEPHOCTH, TPUUUHHO-CJICICTBEHHBIC CBSI3U U MPOTHUBOPEUHUS
B M3Y4YaeMbIX IMPOIIeCCcaX U SBJICHUSX.

Bba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHUE WCIIONbh30BaTh TIOCTABJIICHHBIE BOMPOCHI B KAadeCTBE WHCTPYMEHTA
MMO3HAHUS, & TaK)KE€ B KauyeCTBE OCHOBBI sl (POPMHUPOBAHUS THIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBHICKA3bIBAEMBIX CYKJICHHUI;



npUOOpETeHUE OMbITa [0 TUIAHUPOBAHUIO, OpPraHU3allMid U  [POBEIACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM Ipollecca,
CaMOCTOATENIbHO  MPOTHO3UPOBAThH €ro  pe3ynbrar, (OpMyIUpOBAThH
0000mIeHnsT U  BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOIO  OIBITA,
MCCIICIOBAHMS, COCTABIIATh OTYET O MPOCIIAaHHON padoTe.

Pabora ¢ undgopmanueii:

yMEHHE BBIOMpaTh, aHAJTU3UPOBATH M  HHTEPIPETHPOBATH  WHOOPMAIUIO
pPasIUYHBIX BHUAOB M (OpM MpeACTaBICHUS, IONIy4aeMyK0 W3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMHYECKOTO COJIep KaHMUS,
CIpaBOYHbBIE TMMOCOOUs, pecypchl VHTepHeTa), KPUTHUYECKH OIEHUBATH
MIPOTUBOPEUYUBYIO U HEJAOCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TNPUMEHSTh pa3IUyHbie METOIbl W 3alpoChl MpHU TOUCKE U OTOOpe
uHQOpMAIIMK W  COOTBETCTBYIOIIMX  JIAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHCHHSI YYEOHBIX W TIO3HABATCNIBHBIX 3a/1ad OMPEACIEHHOTO THIIA,
mpuoOpeTeHNue OmbITa B O0OJACTH HCIIONB30BaHUS HMHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBJAJCHHE KYyJIbTYPOH aKTHBHOTO
MCIIOJIb30BAHUS PA3JIMYHBIX MMOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BHIOUPATH
ONTUMAJIbHYI0 (OpMYy TMpeACTaBlIeHUs] HHPOPMAIMK U WLIIOCTPUPOBATH
peniaemMbie  3a/ladyd  HECJIOXKHBIMH CXEMaMH, JuarpaMMaM#, JIpPYTrUMU
dbopmamu rpadUKu M IX KOMOWHAITASMU,

yMEHHE HWCMOJh30BaTh MW  aHAJU3WpPOBAaTH B  Iporecce  ydeOHOH U
HCCIIE0BATENIbCKOM TeSTETHHOCTH uH)OpMAITHIO 0 BITUSTHUN
MIPOMBIIIUICHHOCTH, CEJIbCKOTO XO3SIMICTBA M TPAHCIOPTa HA COCTOSIHHE
OKPY’KarOIIEH MPUPOTHOU CPEIBI.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

YMEHUS 3a/1aBaTh BONPOCHI (B XOje Avaiora u (Wju) JAUCKYCCHH) IO CYIIECTBY
o0cyX)naeMoil Tembl, (OPMYJIHUPOBATh CBOU MPEIJI0KEHUS OTHOCUTEIHLHO
BBITIOJTHCHHSI TIPEJTOKEHHOM 3a1a4H;

YMEHUS MPEICTABIIATH MOJYyUYCHHBIE PE3yIbTaThl TO3HABATEILHOMN IEATEILHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaxX; JelaTh IMPE3CHTALUI0 pPe3yIbTaToB
BBITIOJIHEHUSI XMMHUYECKOTO  JKCIepuMeHTa  (1abopaTopHOro  OIbITa,
nabopaTopHOM pabOThl MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMH B  COBMECTHOM
MMO3HABATEILHOH W  HCCIEAOBATCIIBCKON JCSITCIBHOCTA TIPU  PEIICHHUH
BO3HUKAIOIIMX TMpoOJieM Ha OCHOBE Yyu€ra OOMMX MHTEPECOB U
COrJlacoBaHUsl MO3UIMH (0OCYX IeHUS, OOMEH MHEHHUSIMHU, «MO3TOBBIC



LITYPMbD», KOOPJAUHALIMSI COBMECTHBIX EHCTBUH, ONpPECICHUE KPUTEPUEB
10 OLICHKE KayeCcTBa BBIIIOJIHEHHOW pabOThl U ApYyTHUE).

PerysisiTuBHBIC YHUBepCaJIbHbIE Y4eOHbIe AelicTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpENesITh LEAH JEATEJbHOCTH, IUIAHUPOBATb,
OCYIIECTBISITh, KOHTPOJIUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH
CBOIO JIESITEIBHOCTH, BEIOMpaTh Hanbosee 3¢ (HEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX W TIO3HABATEJBHBIX 3a/1a4, CaMOCTOSITENIbHO COCTaBJIATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIA aTOPUTM JCHMCTBUM TPHU BBINOJHEHUU
3aJaHuil ¢ y4€TOM MOJIY4YEHHUs] HOBBIX 3HAHUNA 00 M3y4aeMbIX OOBEKTax —
BELIECTBaX M PEAKIMIX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO pe3ysbTara
3asBJICHHOM LM, YMEHHE HCIOJb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
npeiaraéMble B yCJIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOSHHUIO O0S3aTENBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (eaepaibHOi pabouell mporpaMMoil, BBIACISIOT:
OCBOEHHBIE 00YYAIOIIMMHUCS HAayUHbIE 3HAHUsI, YMEHUS U CIIOCOOBI 1EHCTBUH,
cnenuduueckue i NpeaMEeTHON o0sacTu «XUMUsS», BUAbl EATEIbHOCTU
[0 TOJYYEHHUIO HOBOTO 3HAHMsSI, €r0 MHTEpPIpETalMy, NMpeoOpa3oBaHUI0 U
INPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalUsIX.

K xonmy oOyuenusi B 8 kiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOITUXCS YMEHHIA:

. pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TIOHATHUH: aTOM, MOJIEKYIa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAs U HEOAHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOl XUMUYECKOrO 3JIEMEHTa B COCIUHEHHUH, MOJISIPHBINA OOBEM,
OKCHJ, KHCIIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHUCIICHUS, XUMHUYECKas peakius, Kiaccu(uKamus peaxkiuil: peaKiuu
COCIMHEHMS, PEAKIINH PA3JI0KECHUS, PEaKIIMU 3aMEeIleHus, peakiiuu 0OMeHa,
9K30- M DHJOTEPMUYECKHE PEaKIMH, TEIUIOBOM 3(PQEeKT peakuuu, sapo
aToMa, JJIEKTPOHHBIA CJIOM aToma, aToMHas oOpOuTanb, paguyc aToMma,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsh KOBAJIEHTHAsl CBA3b, MOHHAs
CBS13b, NOH, KATHOH, AHMOH, pacCTBOP, MaccoBas J10Jisl BellecTBa (IIPOLIEHTHAs
KOHLIEHTpalusi) B pacTBOPE;

. WUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHITHH U
MPUMEHSITh 3TH MOHSATHUS TIPU OTIMCAHUU BEUIECTB U UX MPEBPAIlCHU;

. HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTAaBJIEHUsI (POPMYJI BEILIECTB
Y YpaBHEHUI XUMUYECKUX PEaKIUi;



OTpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJCHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJJICAKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIACcCy COEIUHEHUH 10
dbopmynam, BUJ XUMHYECKOM CBSI3M (KOBAJIGHTHAasT M HOHHAsA) B
HEOPTaHWYECKUX COCTUHCHUSIX;

packpeiBath cMbici [lepmogmueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX moJjioxkeHus B llepuoauueckoit cucreme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJIpo;

ONMHCHIBATHL W XapakTepuzoBaTh TaOmuuHyro (opmy Ilepuoamdeckoit
CUCTEMBbI XUMHYECKHUX AJIEMEHTOB: Pa3jIN4aTh MOHATUS «TJIaBHAsI TOATPYIINA
(A-rpynma)» u «mobouynas moarpynna (b-rpymma)», manbie u Oonbliue
MEPUOJIbI, COOTHOCHUTh OOO3HAYCHHS, KOTOPHIE HMEIOTCS B TaOHIe
«llepuomnueckas cucrema xumudeckux sneMeHToB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKUX AJIIEMEHTOB
(coctaB u 3apsa sapa, oOlIee YuciIo AIEKTPOHOB M pacipesiesieHne uX 1o
AJIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMHYECKUE DJIEMEHTHhI, HECOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (1o YUCIy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEILECTB, MO TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEP)K/as OMHUCAHUE MPUMEPAMU MOJEKYISPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHHMS XHWMHUYECKHX TIPEBPAIICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYUCIISATh OTHOCUTEJIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJII0 XHMMHYECKOrO0 »JJEeMEHTa Mo (opMysie CoeauHEHUs,
MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOMN peaKIny;

MIPUMEHSTH OCHOBHBIEC OIEpAIlUU MBICIUTEILHON NEATEIbHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIICHHE, CHCTeMaTU3aIuIo, KIacCU(PUKAIIUIO,
BBISIBIICHUE TIPUYWHHO-CIICJICTBCHHBIX CBSI3€d — I M3YYCHHS CBOWCTB
BEIIIECTB M XUMUYCCKUX PEAKIINHA, €CTCCTBEHHO-HAYYHBIC METO bl TTO3HAHMS
— HaAOMIOICHWE, W3MEPECHHE, MOJCIMPOBAHUE, SKCIEPUMEHT (pCaIbHBIA U
MBICJICHHBIN );



. CJIeIOBaTh MIpaBWJIaM IOJIb30BAaHUSI XUMUYECKON MOCYAON U J1a00paToOpHBIM
o0opylnoBaHMEM, a TaKXe TMpaBuUjaM OOpalleHUus C BELIECTBAMHU B
COOTBETCTBUM € MHCTPYKIUSIMU 110  BBIIIOJIHEHUIO  J1aOOpAaTOPHBIX
XUMHUYECKUX OMNBITOB MO MOJIYUYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEILIECTB
(BomopoZa M KHCIOPOAA), NMPHUTOTOBJIECHUIO PACTBOPOB C OMNpEAETIEHHOM
MAacCOBOM JOJIEd PACTBOPEHHOrO BEHIECTBA, IUIAHUPOBATh U IPOBOIAUTH
XUMHYECKUE HKCIEPUMEHTHI IO PACIO3HABAHWIO PACTBOPOB IIEIOYEH U
KHCJIOT C TTOMOIIBI0 HHIUKATOPOB (J1akMyc, (heHondTanen, METHIOPaHK U
JIpyTHe).

K koHiy oOyuenuss B 9 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

. PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUUECKUH JIEMEHT,
aToOM, MOJEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, BaJCHTHOCTH, 3JEKTPOOTPUIATEIILHOCTh, CTEMEHb OKHCIICHUS,
XUMHYECKasi peakinsi, XUMUIECKas CBSI3b, TEIIIOBOM AP (HEKT peakiuu, MOJIb,
MOJISIPHBIN 00BEM, pacTBop, AIIEKTPOJIUTHL, HERJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs AUCCOLUAIINS, pEaKIIMM HOHHOIO 0OMEHa, KaTajlu3arop,
XUMHUYECKOE paBHOBECHE, O0OpaTuMble U  HeoOpaTUMbIE  pEaKluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb,
OKHUCJICHHE M BOCCTaHOBIICHUE, aJUIOTPOMUs, aM(pOTEPHOCTh, XUMHUYECKas
CBsI3b (KOBaJICHTHAsI, NOHHAS, METAJUIMYECKas), KPUCTAJUINYECKash PeméTKa,
KOPpO3HUsl METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW PEAKINH, TPEISTHHO
nomnyctumast konuentpauus [1/1K Bemectsa;

] WIIIOCTPpUPOBATh  B3dMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHH |
IIPUMCHATD OTH IIOHATHA IIPpU OIIMCAHNU BCIICCTB U UX HpGBpaIHCHI/If/'I;
] HCII0JIB30BATh XUMHYCCKYIO CUMBOJIMKY IJIsI COCTABJICHUA (bOpMy.]I BCIICCTB

Y YPABHEHUM XUMUYECKUX PEAKIINM;

. OTPENICNIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMMUYECKUX AJIEMEHTOB B
COCMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAMJIEKHOCTh BEHIECTB K
onpenenEéHHOMY KJIacCy COSMHEHHM o popMyIiaM, BU XUMHUYECKOU CBSI3U
(KoBajieHTHAasi, MOHHAS, METAJUTMYECKAsi) B HEOPTaHUYECKUX COCAMHECHUSX,
3apsA]l HMOHA IO XHMHYECKOW ¢opmyse, Xapakrep cpeabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAUHEHUM, TUN KPUCTAJUIMYECKOW PEIIETKH
KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbIc Ilepuoanueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHHUE: OINHCHhIBaTh U  XapaKTepU30BaTh
tabnuunyio ¢opmy Ilepuomuyeckolt cUCTEMbl XMMHYECKUX HJIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoarpynmna (A-rpynma)» U «mobodyHas



noarpynna (b-rpynmna)», wmanble u OOJbIIHE TEPUOJBI, COOTHOCHUTH
0003HaueHHUs, KOTOPhIE UMEIOTCSl B MIEPUOANYECKON TaOJIHIIE, C YNCITOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XHUMHUYECKUX DJIEMEHTOB (COCTaB H
3apan  saapa, oOlee YuciIo BJICKTPOHOB U paclpelesieHue HX II0
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MCHCHHH
CBOMCTB D3JIEMEHTOB W WX COCIWHEHUW B TIpeaesiax MajbIX IEPHOJIOB H
TJIABHBIX TIOJITPYIITT C YIETOM CTPOSHHUS UX aTOMOB;

KJIacCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HECOPTraHUYCCKHE BEIIECCTRA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETCHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CHeHU(PUUECKUe XHUMUYECKHE
CBOWCTBAa TMPOCTBIX W CIOXHBIX BEIIECTB, IMOATBEP)KIas OIHMCAHHEC
MpUMEpPaMH  MOJICKYJISIPHBIX W HWOHHBIX YPAaBHCHHH COOTBETCTBYIONTUX
XMMHUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS JICKTPOIUTUYECKON JUCCOIMAIIMK KUCIIOT, IIEI0YeH
U COJICH, TIOJIHBIE M COKpAIIEHHBIC YPAaBHEHMs pEaKIMil MOHHOTO OOMEHa,
ypaBHEHUSI pEaKIMii, MOATBEPKIAIONIUX CYIIECTBOBAHUE T'€HETHYECKOM
CBSI3U MEXKJIy BEIIECTBAMU PA3TUYHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUA B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0O XUMHUYECKOTO »dJIEMEHTa Mo (opMylie COEeIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHUIO
XMMHUYECKOMN pEaKInu;

coOI01aTh MpaBWJIa MOJIH30BAHUS XHUMHYECKOW TOCYAOW M J1ab0paTOpHBIM
o0opyJqoBaHuEM, a TakXke TpaBuia oOpalieHusi C BelIecTBaMU B
COOTBETCTBUM C HHCTPYKIMAMH 10  BBINOJHEHUIO  JTAOOPATOPHBIX
XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(amMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKINH, TTOATBEPKAAIONTNE KAaYeCTBEHHBIM COCTAB Pa3TMIHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM TYTEM XJIOPHI-, OpPOMHUI-, HOIWI-,
kapOoHat-, ¢ocdar-, cwimkar-, Ccyibdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI M HWOHBI HM3YYECHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJIHBIX
pPacTBOpaxX HEOPraHUYECKUX BEIICCTB;



IIPUMEHSATH OCHOBHBIE OIEpPAl[Mi MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CUHTE3, CPaBHEHUE, 0000IIEHNE, CUCTEMATU3AlUIO0, BbISIBJICHUE MPUYMHHO-
CJIIEICTBEHHBIX CBSI3€M — JUIsI M3YYEHUs CBOMCTB BEIIECTB U XMMHYECKHUX
peakiuii, €CTeCTBEHHO-HAy4YHbIC METOJbl IIO3HAaHUS — HaOJIIOJEHHE,
U3MEpPEHHE, MOACIIUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosauyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKTpoHHbIE (LM pPOBbBIE)
Kourpoabusl | IlpakTHyecku
n/n NPOrpaMMsbI Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbl e padoThbl
Paznen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumust — BaKHast 00J1acTh
. bubnuorexa [JOK
1.1 €CTECTBO3HAHUS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢c
JEATEILHOCTH YeJIOBEKA
bubmuoreka [JOK
1.2 B 15 1
CHICCTRA 1 XUMITACCKHE peakin https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHeiilue npeacTaBUuTeId HEOPraHUYECKUX BelleCTB
1 Bosznyx. Kucnopoa. Ionsitue 06 6 bubnunoreka LIOK
' OKCHJIaxX https://m.edsoo.ru/7f41837¢
’9 Bogopon. [lonarue o kucnorax u 2 1 bu6mmorexa [{OK
' COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonstue 00 5 | | bu6mmoreka [{OK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIE KJIACChI 1 | | bubmuoreka [JOK
' HEOPraHMYECKUX COEAUHEHHIH https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoauyeckuii 3axon u [lepuogudeckas cucrema xumnueckunx 3jaemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€aKIuU

3.1

[Tepuoanueckuii 3aKOH U

7

bu6mmoreka [{OK



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

IIepnonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
MenneneeBa. CtpoeHue atoma

https://m.edsoo.ru/7f41837¢

XuUMH4YecKas CBA3b.

32 o 3 bubmuoreka [JOK
' KHCIHTEIbHO- https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKIIHMHI
bu6mmoreka [{OK
Hroro nio paszeny 15 https://m.edsoo.ru/7f41837¢
P 3 bu6mmorexa [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM (uudgposbie
Ne /i P KonTpoann IpakTHYecK bp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe
ble padoThl e padboThbl
pecypcsl
Pa3zgen 1. BemecTBO 1 XUMHYECKHE PeaKIUul
11 [ToBTOpenue u yriryosieHne 3HaHum 5 | bubamnorexa [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLUALUS. 2 1 1 Bbubmmoteka LJOK
' XUMUYECKHE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01as XxapakTepuCTHKa XUMUYECKUX 4 1 bubnmorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa LIOK
' PYTUIHL- &-€P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO0mmas XxapakTepuCTHKa XUMUISCKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHECHHUS
OO01mmas XxapakTepuCTHKa XUMUISCKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCIMHCHHUS



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 no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

3.1 O61ue cBoiicTBa METAIIOB 4 ngi;ifg;grou/f 112636
3.2 Baxueiiime MeTaibl U UX COSTUHEHUS 16 ngi;ifg;grou/f 112636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BeniecTBa u maTepuansl B KU3HU YEIOBEKA 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpon | IIpakruue uupposrie
Tema ypoka usyue
n/n Bcero bHBIE CKHe st oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl

| [Ipenmer xumuu. Posib XMUMHH B dKU3HU | bubnuoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210¢c

2 ITonsiTMe 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmoreia HOK

8 https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1aboparopuu U MpUEMBI OOpaIICHHSI C 1 bubmorexa HOK
patop P patll https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 YucTtele BemecTBa M cMecH. CriocoObl | bubnuoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOMN 1 bubmoreia HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIEMEHTHI. 3HAKU (CUMBOJIBI) | bubamnorexa [JOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cl0KHBIE BEIIECTBa 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa [IOK

yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSIHCTBA COCTaBa BEIICCTB. 1 bubmmorexa [JOK



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

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAs aTOMHAs Macca. Bbubmmoteka LJOK
OTtHocuTeNnbHAsI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 105151 XMMUYECKOI0 3JIEMEHTA B bubnmorexa [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTBo BemecTBa. Mosib. MossipHas bubmmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bubmuoreka [{OK
XuMHuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBus NpOTEKaHUS bubnmorexa [JOK
XUMHUYECKUX pPeaKiui https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACChI BEILIECTB. Bbu6mmoteka [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus koiamuecTBa, Macchl BEILIECTBA bubnmorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMruuecKux peakimit
18 (coe I/IHq;HI/IﬂH A3JI0KCHUS 3a1£1)e elims[ bubmmorexa [TOK
A P > SAMCHLCHIT, https://m.edsoo.r/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIoneaucT. O6o0menue u bubmmorexa LIOK
. ACT: IEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAHU I
20 KonTponbnas paborta Nel mo Teme «BermectBa bubmmorexa [JOK
A XUMHYECKUE pPEeaAKIUU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Y X Bbu6mmoteka LJOK
21 Kucnopos — sneMeHT ¥ TpocToe BEIIECTBO.

O3oH

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIIEHUS], TOPEHHE) bubmmorexa LIOK
poJa (peaKi - TOP | https://m.edsoo.ru/ff0d4614
[TonsaTtue 00 okcumax
CrocoObI ITOJTy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHne kuciopoaa
TennoBoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubnunorexa [IOK
p P ’ https://m.edsoo.ru/f0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tomnuso (HePThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CII0COOBI iro Bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo treme
26 <<§OJ‘I YeHUE 1/112061/1 aHue KUCJIopoaa buGnnorexa LIOK
y o P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE e€ro CBOMCTB»
7 Bomgopoa — a5ieMeHT 1 MpocToe BEIECTBO. bubmuorexa [JOK
Haxoxnaenne B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 DOU3NUEeCKUe 1 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Ilo € 0 KHCJIOTax U CO.
TPATHE O [KHEIOTAx 1 cOMAX https://m.edsoo.ru/f0d50d2
30 Crioco6bl mosy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubnmorexa [IOK
i onp AOPOd, htps://m.edsoo.ru/fR0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIPO bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e¢



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmuorexa [JOK

33 rasa I1o €ro U3BECTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH HAa OCHOBE 3aK0HA 00BEMHBIX bubnnorexa [IOK
PCAKIUH fa htps://m.edsoo.ru/f0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa LIOK
8 https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. I1o e 00 aropa
TaB OCHOBAMHIH T HHKaTopax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens. HacwleHHEIE 1
37 HeHaCHl epHHI)IG paCTBO bI. MaccoBas 1oisd buGnuorexa LIOK
B p PBI. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe PaCTBOPOB C OIIPEAEIEHHON bubnnorexa [IOK
P . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bugmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KiIacCu(puKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuorexa [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuenue U XUMHUYECKUE CBOMCTBA KMCIOT bubmorexa HOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJy4YECHUS, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuoreka [{OK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN
43 ['eneTnyeckas CBsSI3b MEXKy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH
Hl . https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubmmorexa [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKH KIacCHpUKAIIIT
51 XUMHYECKUX AJIeMeHTOB. [loHsTHE O Tpymmax bubmorexa [IOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuonuueckuii 3akoH u Ileproanyeckas
P P bubmuoreka [{OK
52 cUcTeMa XUMUYECKuX 3jieMeHToB /[I. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmorexa [IOK
PHOJEL, TPYTIHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
. bubnuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

bubmuorexa [JOK

56 I1 7
ero nosioxeHuto B [lepuoanueckoil cucreme hitps://m.edsoo.ru/00adag24
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKH U npakTuku. 1. 1 bubmorexa HOK
p Y . p . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
PesepBusblil ypok. O0001IEHIE U
58 CI/ICTI;MaTI/BZp ns 3HaHI/H;III / Beepoccuiickas bubnmorexa [IOK
I p https://m.edsoo.ru/00adb33c¢
npoBepouHas paboTa
Kontpoinbnas padora Ne4 o reme «CtpoeHHE
. bubnuoreka [{OK
59 aToma. XuMHUYecKas cBs3b» / Becepoccuiickas
https://m.edsoo0.ru/00adb486
npoBepouHas paboTa
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumMuyeckas CBsI3b Bubmorexa OK
https://m.edsoo.ru/00adac34
62 KoBanenTHast nojisipHas XUMHUUYECKas CBSI3b Bubmorexa OK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HEMOIAPHAS XUMHUUYECKAsI CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CreneHb OKHCIIE
TEMEHb ORUCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCIIUTEILHO-BOCCTAHOBUTEIIBLHEIE PEAKIINU buGnnorexa LIOK
peaKtt https://m.edsoo0.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU Bubmorexa OK
https://m.edsoo0.ru/00adb076
67 PezepBHblit ypok. O0001I€HNE U Bbu6mmoteka [JOK

cucTeMaTu3anus 3HaHui 1o reme «CTpoeHue

https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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PesepBHrlit ypok. O60011eHNE U
crcTeMaTH3alus 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosamnuecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne Tema ypoka Konrtpoas | Ilpaxkruuyec S uugposkIe
n/n Bceero HbIE KHe oOpa3oBaTesibHbIE
us
padoTbI padoTbI pecypchl
[Tepuonnueckuii 3akoH. [lepuonnueckas Bu6 10K
nonMoTeka
1 cucTeMa XuMHu4eckux aneMeHToB /1. U. 1
M https://m.edsoo.ru/00adb59e
eHjeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB Eu LIOK
n nonMoTeka
2 XUMHYECKHX AJIIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XMMHUUECKUX peakLui 1o 1 bu6nuoreka [IOK
pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUU. B LIOK
nonMoTeka
7 [IoHsiTHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKIusax
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @akTOpHI, BIUAIOIINAE HA CKOPOCTh 1 bubnnoreka [IOK

XUMHYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIUTUYECKON JUCCOLUALUY. bu6numorexa [IOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakInn bubnnorexa [IOK

yp peaxt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPEACTAaBICHUH 00 bubmmorexa LOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubmmorexa [TOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTre o TUApPOIN3E COJICH bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O0001IeHrEe U cUCTEMAaTH3aUs 3SHAHUHN
m I https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bub6nuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DNEKTPOJIUTUYECKAS JUCCOLHALIUS bubmorexa LOK

p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as xapaKTeprCTUKA raJOreHOB. bubnuorexa [JOK
XuMHUYECKrEe CBOMCTBA HAa ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsgHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOWCTBA, MTOIYUCHHE bubnmorera [TOK

’ yH ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
20 [IpakTuueckas padbora Ne 2 o teme bubnuorexa LIOK

«[TomyyeHne COMAHON KUCITOThI, U3yYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

21 €aKIUii, eCJIN OOUH U3 PEarcHTOB IaH B Bubmorexa OK
P ’ P https://m.edso0.ru/00ade488
M30BITKE
” OO01as xapakTepucTuka 3JeMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUN CEPBI.
23 Haxo;xlz[eHHe CEePhI I/I(beé coeL[HHeiHﬁ B bubmmorexa LHOK
p v https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEpPbI
24 CepoBojopo, ctpocHHe, (U3HUECKUE U bubnmnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bu6numorexa [IOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue maccoBoii 1011 BbIXOAA bubnuotexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHUKa 3JeMeHTOB VA-
)3 rpynisl. A30T, pacCIpOCTpaHEHUE B bubnuoteka [JOK
npupoe, Gu3nYecKrue 1 XuMUIECKUe https://m.edsoo.ru/00adeeatd
CBOMCTBA
79 AMMuak, ero GpuzNYecKue 1 XUMHUYECKUE bubnuorexa [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bub6nuoreka [IOK

«HonyquHe aMMH1aKka, U3y4CHHUC €TO

https://m.edsoo.ru/00adf180
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CBOWCTB)

A3OTHas KUCI0Ta, €€ hru3nuecKue u

bu6mmoreka [{OK

31
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
1 B KaUeCTBE MUHEPAIbHBIX Y100pEHUH. bubnuoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHUE
Hcnons3oBanue GpocdaroB B KaueCTBE
34 MUHEPAJIBHBIX YI00OpeHUii. 3arps3HeHue bubmorexa LHOK
P N Y0P AP https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yraepona, pacipocTpaHEHHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yrieposa, ux GU3n4ecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
pOOJIEMBI, CBS3aHHBIE C OKCUIOM YTIIepo/a https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIIOTa U €€ CONu bubmorexa HOK
https://m.edso0o.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyenue yriaekuciioro rasa bubmmorexa [TOK
i o ' \ https:/m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha kKapOOHAT-HOH
[lepBoHavanbHBIEC TOHATHSA 00
39 OpraHUYECKUX BEHIECTBAX KaK O bubmmorexa [TOK
P H https://m.edsoo.ru/00ac054¢
COCJIMHEHUSIX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bu6nmmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TCME

bu6mmorexa [IOK

41
«Bakuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KontponsHas pabora Ne3 o teme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00aec0el8
COEIMHEHUA
OO01mmas xapaKTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUN PSII HAIPSHKEHUI bubnnorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIIIOB bubnmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIBI
10 https://m.edsoo.ru/00ae14b2

48 OxcHabl U TUAPOKCHUIBI HATPUS U KaJIHs Bubmorexa TOK

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

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxkueiiime coeaMHeHUA KaJIbIU bu6mmoreka [JOK
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51 O0001IeHrEe U cUCTEMATH3a U 3SHAHUHN
bu6mmorexa [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOWCTBA OKCUAA U bu6nuoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keineso 3
https://m.edsoo.ru/00ae1d86
57 Oxcupl, rusipokcusl U con xenesa (1) u bubnnoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATHU3AaIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorera [TOK
p B https://m.edsoo.ru/00ae3de8
«BasxkHeH1HEe MeTaJIJIBI U UX COEIUHEHUS
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
€aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH bubmorexa LHOK
p N p ' https://m.edsoo.ru/00ae1750
BrmaucneHust MacCoBOM JOJIH BBIXOa
MPOYKTA peaKkIu
61 O0001IeHEe ¥ cucTeMaTh3alus 3HAHU I
6 KonTtponsHas padora Ne4 o reme
«Bakueime MeTayuIbl U UX COSTUHEHUS
63 BeniecTBa u maTepuansl B TOBCEIHEBHOM bubnuorexa [JOK
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KU3HHU 4YCIIOBCKA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuorexa [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Posp xuMuu B pelieHUH dKOJIOTMYECKUX 1 bubnuoreka [JOK
mpobiem https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O600mIeHNE 1 | bubnnoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000mIeHNE 1 | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O00011eHNE U | bubnnorexa [IOK
cucTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBbHOM ITPOI'PAMMBI

8 KIIACC
Kon
nposeps .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
emoro o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabT
ara
1 ITo teme: «IlepBoHaYanbHbIE XUMHUYECKUE TOHSATUSD)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IIOHATHMA: aTOM, MOJIEKYJa,
XUMUYECKUM 3JEMEHT, MNPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh
(omHOpOIHAS U HEOJHOPOJHAsS), BaJCHTHOCTh, OTHOCHUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEUIECTBA, MOJIb, MOJISpHas Macca,
1.1 MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJISIPHBIA O0BEM,
XUMHUYECKasi peakius, Kiaccuukamus peakiuil: peakuu COeIuHEHUS,
peaKuu Pa3JIOKCHUS, PEAKIMH 3aMEIICHHUs, peakiuu OOMEeHa, 3K30- U
SHAOTEPMUUYECKUE PEAKIUH, TeIJI0BOK A (EKT peakiuu, pacTBOpP, MacCoBast
JI0JIS BelecTBa (MPOICHTHAs KOHILIEHTPAIKsI) B pacTBOpE
- WJUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSATUH U
' MPUMEHSATH 3TU NOHATHUS IPU ONMHUCAHUM BEIIECTB U X MTPEBPAICHUI
13 UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIeHUs! (hOpPMyIT BElIeCTB
' Y YPAaBHEHUM XMUMHUYECKUX PEaKIINi
14 pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MAacChl BEILIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHsI, 3aKOHAa ABOTraipo
1.5 OTIpEeIeNATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
L6 KIaCCU(UIIMPOBATh XUMHUYECKHE peakiuu (10 YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEIIOBOMY (D (DHEKTy)
1.7 BBIYHCIISITH OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BELIECTB
L8 BBIUMCIISATH MACCOBYHO JIONKO XHMHYECKOro »JJeMeHTa 1o (opmyre

COCIUHCHMHA,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUHICCTBA B PaCTBOPC

1.10

MNPpUMCHATL CCTCCTBCHHOHAYYHBLIC MCTOABLI IIO3HAHUA — Ha6JIIOI[€HI/I€,

U3MEpeHHe, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN )

ITo Teme: «Baxneiimue npeaACTaBUTCIM HCOPIraHNYCCKUX BCIICCTB»

2.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHWMHUYCCKUX MOHSTHH: OKCHJ, KHCIOTAa,

OCHOBAHHE, COJIb

2.2

ONpeAeNsiTh MPUHAJIEKHOCTh BEIIECTB K OINpEeAeIEHHOMY  Kilaccy

coenuHeHul no popMynam
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KJIACCU(UITUPOBATH HEOPTAHUYICCKUE BEIIECTBA

24

XapaKTCpU30BaATb (OHI/ICBIBaTL) O6H_II/IG XHMHYECKHE CBOMCTBA BCIICCTB
Pa3JIMYHbIX KJIACCOB, MOATBCPIKAAA OINHNCAHUC NPUMEpAMU MOJICKYJIIAPHBIX

YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBa B€IICCTB B 3aBUCUMOCTH OT HX KaYCCTBCHHOI'O
COCTaBa, BO3MOKHOCTH IIPOTCKAHUSA XHUMHYCCKHX HpeBpaH_ICHI/Iﬁ B

PA3IMYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHJIAaM MOJIb30BAHUS XUMHUYECKOW TOCY 101 M J1a00paTOPHBIM
o0opyJoBaHHEM, a TaKXe MpaBuiIaM oOOpalleHus C BeIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBINOJHEHHIO JTAOOPAaTOPHBIX
XMMHUYECKHX ONBITOB IO MOJYYEHUIO U COOMPaHMIO Ia3000pa3HbIX BEILECTB
(Bomoposa W KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHON
MaccoBOW J0JIeldl pacTBOPEHHOTO BELIECTBA, IJIAHUPOBATh U IPOBOIUTH
XUMHYECKHE AKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB INEIOYEH H

KHCJIOT C ITIOMOIIbYO HHAUKATOPOB (J'IaKMyC, (beHOJ'I(bTaJ'ICI/IH, MCTHJIOPAHK H

Apyrue)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOM peaKIuu

ITo Teme: «llepnoanueckuii 3akoH u Ilepruoanueckas cucreMa XUMHYECKUX
sneMmeHToB JI. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKas CBS3b.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC peakunum»

3.1

PaCKpbIBaATh CMBICJI OCHOBHBLIX XHWUMHYCCKUX MMOHSATHUH: AApO aroma,
3HCKTpOHHLII>'I clioit aToMa, aToOMHasd Op6I/ITaJ'II>, paanycC atomMa, XUMHUYCCKaA
CBA3b, noJjrsipHas n HCIIOJIAApHAaA KOBaJICHTHAasA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, MOHHAA CBsA3b, HOH, KAaTHUOH, AaHHOH, CTCIICHb

OKHCIICHUA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC DJICMCHTHI
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OMHUCBHIBATh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnueckoi
CHCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jInyaTh NOHATUS «TJIaBHAs MOATPYIIa
(Arpynna)» u «nobounas noarpynmna (brpynmna)», «manbie» U «O0JbLINE»

ICPpUOAbI

3.4

packpeiBaTh cMmbici  Ilepuogmueckoro 3akoHa J[.MI. MeHnaeneena:
JIEMOHCTPUPOBAaTh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB

XUMHWYCCKHUX 3JICMCHTOB OT HX IIOJIOXKXCHHUS B HepHOHquCKOﬁ CHUCTEMC

3.5

COOTHOCUTh 00O3HA4YECHUs, KOTOpPbIE UMetoTcs B Tabmuie «llepuoaudeckas
cucteMa xumudeckux odjemeHtoB J[.M. MenjaeneeBay ¢ YHMCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB W
3apsn  Aapa, OOIIee YHCIO DJJIGKTPOHOB M paclpeielieHue WX 110

AIIEKTPOHHBIM CJIOSIM)

3.6

OIPCACIIATL CTCIICHDb OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHMUAX

3.7

ONpeAensiTh BHJA XUMHUYECKOM CBA3M (KOBaJIEHTHas M MOHHas) B

HCOPraHNMYCCKUX COCANHCHHUAX

9 KJIACC

Kox
nposepsie
MOI0
pe3yJibTa
Ta

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHusl

ITo Teme: «BeliecTBo U XUMHUYeCcKas peaKnus»

1.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XUMHYECKUX IIOHATHH:  pacTBop,
BJIEKTPOJUTBI,  HEAJEKTPOJUTHI,  DJIEKTPOJIUTUYECKAss  JHUCCOLMalus,
peakiuu HOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE,
oOparuMble U HEOOPATUMEBIC PEAKIUHU, OKUCIUTEIHHOBOCCTAHOBUTEIHHBIC
pEaKLnH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTaHOBJICHHUE,
amoTpornus, aM(pOTePHOCTh, XUMHYECKas CBsI3b (KOBAJICHTHAs, MOHHA,
METaJlIM4ecKas), KpucTajsinyeckass  peméTka, CIUIaBbl, CKOPOCThb

XUMHYECKON peakiuu

1.2

HWIUIIOCTPUPOBATHL B3aWMOCBA3b OCHOBHBIX XHMHYCCKHUX MIOHATHH H

INPUMCHATD OTHU ITOHATHUSA IIPU OIIMCAHHUH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAATb  YPABHCHUA SHGKTpOHHTquCKOﬁ AJucconangmnm  KHUCJIOT,




LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLUUI HOHHOTO

oOmeHa

1.4

PaCKpbIBaTh CYIIHOCTb  OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IIOCPEACTBOM COCTaBJIEHUS JIEKTPOHHOI'O OajaHca 3TUX peakUuit

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XMMUYECKON peakuuu

Ilo Temam: «Hemerammsl m ux COCAMHCHUA» U «Metaiiel M HX

COCAUHCHUA»

2.1

XapakTepu30BaTh (OMUCHIBaTH) OOMIME M cHelUPUYECKHEe XHUMHUYECKUE
CBOMCTBAa MPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPKIAs OINKUCAHUE
[IpUMEpPaMU MOJIEKYJISPHBIX U HOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIU

2.2

COCTaBJIATb YpPAaBHCHUA peaKuHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

Te€HETUYCCKOMN CBSA3U MCIKAY BCUICCTBAMU PA3JIMYHBIX KIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHMUA,
BO3MOXHOCTH TIIPOTCKAHHA XHUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX

24

CIeAOBaTh  IpPaBWJIAM  I[IOJb30BAaHHMS  XMMHYECKOW  NOCYIOH U
nabopaTopHbIM  00OpYJOBaHMEM, a TaKkKe IpaBHJIaM OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSAMH 1O BBIIOJHECHHIO
1ab0paTOPHBIX XUMUYECKHUX OIBITOB IO TMOJNYYEHHUIO M COOUPAHUIO

ra3000pa3HbIX BEIICCTB (aMMHUAKa U YTJIEKUCIIOTO rasa)

2.5

MIPOBOJIUTH PEAKIUH, MTOITBEPKAAOIIIE KAaUeCTBEHHBIH COCTAB Pa3InYHBIX
BEILECTB: pACIIO3HABAaTh OMNBITHBIM IyTEM XJIOPUA-, OpPOMHI, HOAWI,
kapbonar, ¢ocdar, cunukar, Ccyabpar, THAPOKCUIHOHBI, KAaTHOHBI
aMMOHUS, HMOHBI HW3yYCHHBIX METAJUIOB, NPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

[To Teme: «XuMuUs U OKPYKAIOIIAsI CPeay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nossatuil: IIJIK Bemecrtsa;

KOppo3usa MECTAJLJIOB

3.2

MIPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIbHOMN AESITEIIBHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMAaTHU3aIIUIO, BBISIBICHUE IPHINHHO-
CJICJICTBEHHBIX CBSI3€H — JUISI U3yYEHUs] CBOWCTB BEIIECTB M XUMHUUYECKHX
peakuii; ecTeCTBEHHOHAYYHBIE METOJAbl IO3HAHUS — HaOIIOJCHUE,

U3MEpEHUE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIEHHBIN)




IMTPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHaanLHLIe XUMHNYCCKUC ITOHATHA

1.1

[Ipenver xumun. Ponb XMMUU B KUM3HU 4ellOBEKAa. XHUMHUSA B CHCTEME HayK.
Tena m BemecTBa. PU3NUECKHE CBOMCTBA BELIECTB. ATrpEraTHOE COCTOSTHUE

BCIICCTB

1.2

ITonsTHE 0 METOAAX MO3HAHUS B XUMHHU. YHCTHIE BEIeCTBA U CMECH. Crioco051

pas3aeneHus cMecen

1.3

ATOMBI © MOJICKYJIBI. Xumuyeckne dieMeHTbl. CHMBOJBI XHUMHYECKHAX

JJICMCHTOB. HpOCTHe M CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IGKy.]'IHpHOG Y4CHUC

1.4

XuMuueckas (bopMyﬂa. BanenTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTaBa BC€IICCTB. OtHocHuTeILHAS aTOMHas macca.
OtHocHuTenbHAS MOJICKYJIApHass Macca. MaccoBas 701 XMMHYECKOTO dJIEMEHTa

B COCIMHCHUU

1.5

KomunuectBo BemiectBa. Mosb. MousspHas macca. B3anMOCBS3b KOJIMYECTBA,
Macchl M uHMcla CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo Qopmyrnam

XUMHNYCCKHUX COG,I[I/IHCHI/Iﬁ

1.6

®u3nuecKkue U XMMHUYECKUE SIBIICHHUs. XUMHUYECKas peakuus U €€ NPU3HAKU.
3aKOH COXpaHEHHS MAaCChl BeNIeCTB. XUMU4ecknue ypaBHeHus. Kinaccuduxanms

XUMHUUYECKHUX peaklui (COeqUHEHMS, pa3IoKEeHUs, 3aMellleHus], 00MEeHa)

1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY0M, C MTpaBHIIaMU
pabotel B naboparopun u mnpuémMamu oOpaiieHus ¢ JIabopaTOPHBIM
o0opynoBaHueM, H3y4yeHUE U OMNHCaHHe (U3MUECKUX CBOWUCTB 00pa3loB
HEOPraHMYECKUX BEIECTB, HaOMOAeHNEe (QU3NYeCKuX (TUTaBJIICHUE BOCKA,
TasiHUE JIbJIa, paCTUPAaHUE caxapa B CTyIKe, KUIIEHWE U KOHJIEHCAIUs BOJbI) U
XUMHYECKHX (TOPEHHE CBEYH, MPOKATUBAHHE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCIOTOM) SIBICHUWI, HAOIIOACHHE M OIHCaHUE
NPU3HAKOB TIPOTEKAHUS XMMHUYECKHX peakiuil (pas3liokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHl C XJOpUIOM Oapusi, pa3loKeHue
ruapokcuaa meau(ll) npu HarpeBanuu, B3aMMOJEHCTBHE Ke€jle3a C pacTBOPOM

conu mMeau(Il), uzyuenue cnocoboB pazneneHusi cMeceil (¢ MOMOIIbI0 MarHuTa,




¢buIbTpOBaHUE, BHINIAPUBAHUE, AUCTHILIALUS, XpomaTorpadus), IPOBEICHHE
OUMCTKM TIOBapeHHOW COJIM, HaONIOJICHWE U ONHCAaHUE Pe3yJIbTaTOB
IPOBEJCHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS] MAacChl, CO3/IaHUE

MoJieei MOJIeKyI (IIapOCTePKHEBBIX)

Baxneiiniue npeaACTaBUTCIM HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecpk rasos. CocraB Bo3ayxa. Kucimopon — anemMeHT M mpoctoe
BeniecTBo. Haxoxkaenue kuciopoja B mpupoje, (GU3NYecKue U XUMUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenne kucinopona. CrocoObI
NOJIY4eHUsl KHCIopoJa B 1abopaTOpuM M NpoMblluleHHOCTH. Kpyrosopor

Kuciopoaa B npupoje. O30H — aoTponHas MoAupUKays KUCI0poaa

2.2

TemnoBoit 3pPexT XUMHUUECKON peakIui, TePMOXUMUYECKIE YpaBHEHUS, IK30-
U DHIOTEPMUYECKUE peaKlnK. TOMINBO: Yroib U METaH. 3arps3HeHre BO3yXa,

yCUJICHHE TTAapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CIIOs

23

Bomopon — anemeHT u mpocroe BelecTBo. HaxoxIeHue Bopopona B MPUPOJIE,
du3nyeckue M XHMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIOCOOBI MOJTYyUCHHUSI.

Kuciaorts! 1 comm

24

MomnsipHblii 006EM Ta30B. Pacu€Tsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

®usnyeckue cBoicTBa BoAbl. Boma kak  pactBoputesib.  PacTBOpHI.
Haceiennbple 1 HEeHACBILIEHHBIE PacTBOPHI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons BemecTtsa B pacTBOpe. XHMHYECKHME CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B NpUPOJE U B KU3HMU 4YesoBeka. Kpyroeopor
BO/ABl B TIpupoje. 3arpsi3HEHUEe MNpUpoAHbIX BOJ. OXxpaHa U OYHMCTKA

IMPHUPOIHBIX BOI

2.6

Knaccudukanuss Heopranmueckux coenuHeHui. Oxcuapl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromie (OCHOBHBIC, KHCIIOTHBIE, aM(OTEpHbIE) U
HeconeoOpazyromue. HoMmeHnknatypa oxcuaoB. DPU3WYECKHE M XUMUYECKUE

CBOMCTBA OKCHIOB. [losmyuenue okcuaoB

2.7

OcHoBanus. Kiaccupukanuss oOcHOBaHMM: IIETOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHkatypa ocHoBaHuil. du3ndeckue U XUMHUYECKHE CBOIMCTBA

ocHoBaHui. [lonyyeHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. ®dusznyeckue u
XUMHUYECKHE CBOMCTBa KUCHOT. Psan aktuBHocTu MetauioB H.H. bekerosa.

[Tony4yenue kucior

2.9

Comu. Homenknatypa coseit. dusnyeckue U XUMHUECKHE CBOICTBA COJICH.




[Tonyuyenue conen

2.10

TI'enermueckas cBA3b MCKAY KiIacCaMM HECOPTraHNYCCKUX COGZ[I/IHGHI/Iﬁ

2.11

XWMHMYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPENCIICHUE  COIECPIKAHMS
KHUCJIOpOJla B BO3/AyXe, IONy4yeHHe, cOOMpaHUe, paclio3HaBaHME U H3yYCHUE
CBOMCTB KHCIOpOJa, HAOIIOACHHE B3aUMOJICUCTBUS BEIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHUS M MPEKPAIlEHUs] TOpeHus (moxapa), 03HaKOMJICHHE C
o0Opa3laMyd OKCH/JIOB U OINKMCAHWE HUX CBOWCTB, IIOJIyu€HUE, COOMpAHUE,
pacno3HaBaHHE€ M W3Y4YEHHE CBOMCTB BOJOpOAa (IOpEHME), B3aWMOJEHUCTBUE
Bozopojaa ¢ okcuaoM Meau(Il) (Bo3MOXXKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
HaOrosleHue OoO0pa3loB BEMIECTB KOJMYECTBOM | MOJIb, MCCIIEIOBaHHE
OCOOCHHOCTEHl pacTBOpEHHUs BEUIECTB C Pa3UYHONH PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEACIEHHOW MAcCCOBOM J10JIE PacTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJbl C MeTaUIaMH (HAaTPUEM U KallbLIUEM)
(BO3MOXHO HCIIONBb30BaHHE BHAEOMATEpUATIOB), OMpEICICHUE PacTBOPOB
KUCJIOT W IIelloueld C MOMOUIbI0 HHIMKATOPOB, HCCenoBaHuE 00pa3ioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE HW3MEHEHUS
OKpPAacKM HWHIMKAaTOPOB B pacTBOpax KHUCJIOT M ULIEJIOYed, H3yyeHUe
B3aumoeiicTBusi okcuga menu(ll) ¢ pactBopoMm cepHOIl KUCHOTBHI, KHUCIOT C
MeTaJUIaMH, PEaKIUi HeUTpaIu3aluu, OJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMUIA,
BBITECHEHHE OJHOIO MeETajula JpyruM W3 pPAacTBOpa COJHM, pELIEHUE
SKCHEPUMEHTAIBHBIX 33/7ad N0 TeMe «BaxHeilmue Kiaccbl HEOPraHUYECKUX

COEIUHEHUN)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB
.. MenneneeBa. CtpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble NOMBITKM KJIacCU(UKAUM XUMHUYECKHX 3jeMeHToB. IllonsTHe o
IpyIINax CXOJHBIX 3JIEMEHTOB (ILEIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTalllbl,
raJloTeHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yloT amdoTepHbIE

OKCHUAbI U THAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucremMa XuMH4ecKux semMeHToB J[. M.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPHOHAS (dopMbl
[lepuoauueckoit cucteMbl xumuueckux snemeHtoB .M. Menneneena.
[Iepuoasl u rpynnbl. PU3HYECKH CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB

nepruoaa 1 rpyIiibl 3JICMCHTA
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Ctpoenune aromoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTpoHsl. CTpoeHue




JIGKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB
Ilepuonnueckoit cucremnl .M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO

AJIEMEHTA MO ero nosoxenuto B [lepuonnueckoi cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHUMHYECKHUX HJIEMEHTOB,
METAUIMYECKUX M HEMETANIMYECKUX CBOWCTB IO TIpynnaM U Iepuoiam.
3unauenue [lepuoauueckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB ISl pa3BUTUSA Hayku W npaktuku. .M. MenneneeB — y4€Hblil u

rpak1aHuH

3.5

Xumnueckasi cBsi3b. KoBaneHTHas (MOJdsipHass W HEMOJSIpHAsl)  CBA3b.

3HCKTpOOTpI/ILIaT€JII)HOCTI) XHUMHYCCKHUX 3JIEMEHTOB. VIoHHAs CBSI3h

3.6

Crenenp okuciieHust. OKHCIUTEIHEHOBOCCTAHOBUTEIBHEIC pCaKIu. HpOI_IGCCH

OKHCJICHHS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: H3Yy4€HHE O0O0paslloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE TMAPOKCHJA IIMHKA C PacTBOPAMHM KHUCIOT H
11eJI0YeH, NPOBENECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBI OKUCINUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ (ropeHHe, pE€aKIuu pa3jioKCHUA, COCI[I/IHGHI/IH)

9 KUIIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

BeiiectBo u xuMuueckas pcaKnus. HOBTOpeHI/Ie

1.1

[lepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux snementon .M.
MengeneeBa. CtpoeHune aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XHMHYECKUX JJIEMEHTOB IIE€PBBIX TPEX NEPUOAOB, Kajaus, KalbLHUs M HX
COCMHEHUN B COOTBETCTBUMU C IIOJOKEHHUEM 3JIEMEHTOB B I[lepmoamueckoit

CUCTCMC U CTPOCHUECM HUX ATOMOB

1.2

CrpoeHue BemiecTBa: BUABl XUMHUYECKOW CBSI3U. THIIBI KpPUCTAILIMYECKHUX
PEmETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAIIMYECKON PEIIETKN
U BUJa XUMUYecKo# cBs3u. Kilaccudukanus 1 HOMEHKIaTypa HEeOPraHUYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUECKHUE CBOICTBA BEILECTB,
OTHOCSIIMXCSA K  Pa3jgMYHbIM  KJlaccaM  HEOPraHMYECKHX  COEIMHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX PEaKIUi 0 Pa3InYHBIM pU3HAKaM (10 YUCITy U

COCTaBy Y4YaCTBYHOIIHMX B PCAKOUH BCHICCTB, IO TCIIOBOMY 3(1)(1)€KTy, 10




W3MCHCHHIO CTCIICHEH OKHMCICHUS XHUMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4acCTHro KaTanmaTopa). 9K30- n OHAOTCPMHUYCCKHUC pe€aKuuu,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM peakunuu

1.4

[lonsatne 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakuusx. [lonsrue o
TOMOTEHHBIX U I'€TePOreHHBIX peakuusX. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
@DakTOppl, BIMAIOIIME HA CKOPOCTh XUMHUYECKOM pEaKIUU M IOJIOKCHUE

XUMHUYCCKOT'O paBHOBCCHA

1.5

OKUCINUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHe  ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi C HCIOJb30BaHUEM METOoJa

JIEKTPOHHOTO OaslaHca

1.6

Teopust 3MEKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHU3M TUCCOLIMALIMN BEUIECTB C PA3IMYHBIMU BHIaMU
xumMudeckoi cBszu. CreneHp nucconuanui. CUIBHBIC U CIIA0BIC DJICKTPOJIUTHL.
Peaknyu onHOro oOMeHa. YCIOBHs MPOTEKaHUS PEaKIMii HOHHOTO OOMeHa,
IIOJIHBIE U COKpAllEHHbIE HOHHbIE YypaBHEHHUS peakuuil. CBoHCTBa KHCIOT,
OCHOBaHWW H COJIC B CBETE TMPEACTABICHUN 00 JIIEKTPOIUTUICCKOU

nucconuanuu. KauectBeHHbIEe peakiiny Ha HOHBL. [loHsATHE 0 THapoIn3e conei

1.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJIICHHE C MOJCISMH KPUCTAILTHYECKUX
peIETOK HEOPraHUYECKUX BEIIECTB — METAIJIOB M HEMETalloB (rpadura u
arMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHUs); UCCIEJOBAaHHE 3aBHCUMOCTH
CKOPOCTM XHMHYECKOH peakuu OT BO3JCHCTBHA pPAa3IMYHBIX (HaKTOPOB;
UCCIIEJOBAaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMANY  KHCIIOT, IIejao4ell u cojeidl (BO3SMOXKHO HCIIOJIb30BAHUE
BU/ICOMATEPHAIOB); IPOBEICHHUE ONBITOB, WLIFOCTPUPYIOIIUX IPU3HAKH
NPOTEKaHUs peaKii HOHHOTO oOMeHa (00pa3oBaHME OCaJKa, BBIIEICHUE Ta3a,
00pa3oBaHUE BOJbI); ONBITOB, WUIIOCTPHPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKUUi (FOpEeHHE, PeaKLUU Pa3JIOKEHUs, COEIUHEHUs);
pacro3HaBaHWE HEOPTraHWYECKUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemerannsl u nx COCIUHCHUA

2.1

OOmast xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue u pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKUE CBOWCTBA Ha TMpUMEPE XJIopa

(BBaHMOHeﬁCTBHe C MCTaliaMH, HEMCTalllaMu, H_IGJ'IO‘laMI/I). XJ'IOpOBO,I[OpOI[.




ConsiHast KMCIIOTa, XMMUYECKHE CBOWCTBA, NOJyYeHue, IpuMeHenue. JlelictBue
XJIOpa M XJIOPOBOZOPOZA HA OpPraHu3M ueloBeKa. BakHeiimme Xjaopuabl U UX

HaxO0XJEHUE B PUPOJIE

2.2

OObmast xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHH okuciaeHusa. CTpoeHne u pu3nYeckue CBONCTBA
IPOCTBIX BEUIECTB — KHUCJIOpPOAa M Ccepbl. AJUIOTPOIHBIE MOAU(UKALNN
KHCIIOpO/a U cepbl. XUMHYECKHe CBOicTBa cepbl. CepoBOIOpPON, CTPOEHUE,
(1)I/I3I/I‘~I€CKI/I€ N XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCpbl KaK HOPCACTABUTCIIN
KHUCJIOTHBIX OKcHJ0B. CepHas KHCIOTa, (pU3MYecKre U XUMHUYECKHE CBONCTBA
(oOmye Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduyeckue). XUMUYeCKHue
peaKlMH, JeKallie B OCHOBE IMPOMBILIUIEHHOI'O CIIOCO0a MOJIY4YEHUs CEpHOMH
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, KaQYCCTBCHHAA PCaKLUsA Ha
cyibdar-uoH. Haxoxnenue cepbl U €€ CoeqUHEHUN B MpHUpojie. XUMUUECKOEe
3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COSAUHEHUSAMH cepbl (KUCIOTHBIC OXK[IH,

3arpsA3HCHNUEC BO3JyXa U BO,Z[OéMOB), CIIOCOOBI €ro MMpCaOTBPalICHHA

23

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTEIICHU OKUCIEHUA. A30T, PACIPOCTPAHEHUE B IPUPO/IE,
¢uznueckue U XuMHUeckue cBoiicrsa. Kpyrosopor azora B mpuponae. AMMHAK,
ero (u3MYecKue W XMMHYECKHE CBOMCTBA, MoilydyeHHe u npumeneHue. Comu
aMMOHHS, WX (HU3MUECKHE W XHUMHYECKHE CBOWCTBAa, IPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHHA. A30THas KUCJIOTA, €€ IMOJIy4EeHHE,
¢u3nueckue M XMMHUYECKHE CBOicTBa (oOIIMe Kak NpeAcTaBUTeNs Kiacca
KUCIOT U cneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
Ka4eCTBE MHHEPAJIBHBIX yJOOPEeHUH. XUMHUECKOE 3arps3HEHUE OKPYKaroIlIeH
Cpebl COeTMHEHUAMHU a30Ta (KUCJIOTHBIE 10XKIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI

1 BOJOEMOB)

24

®ocdop, amtorpornHsie Monupukaun Gocdopa, GpU3MUECKHE U XUMHUYECKHE
cBoiictBa. Oxcun ¢docdopa(V) u docdhopnas kucnora, ¢usnueckue u
XUMHUYECKHE CBOWCTBA, ToiydeHue. Vcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX YA0OPEHHIA

2.5

OObmast xapakrepuctuka 37MeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHBIE CTENEHW OKHCICHHSA.  YTIIEPOJA, aJUIOTPOITHBIC
MOJIU(UKAIMH, PACIPOCTPAHEHHE B TNPUPOJC, (DU3MUSCKHUE W XUMHUYECKHUE
cBorcTBa. Ancop6uus. Kpyrosopor yriaepona B npupozae. OKcuabl yriepoja,

nux (bHSI/I‘leCKI/Ie Hn XUMHYCCKHUC CBOﬁCTBa, JEUCTBUE HA >KUBBIC OpraHnu3Mbl,




MOJTy4eHUE U TIPUMEHEHHUE. DKOJIOTHUECKUE MTPOOIIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumore3a rioOambHOTO MOTEIUIEHUS KJIMMAaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ COoNu, MX (U3WYECKHEe W XHUMHYCCKUC
CBOICTBa, MoNyuyeHHWe W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, IMPOMBIIUICHHOCTH U

CEILCKOM XO03SIHMCTBE

2.6

[TepBoHavaJIbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHUSX
yriaepona (MeTaH, 3TaH, JTWIEH, alleTWICH, 3TaHOJ, TJMILEPUH, YKCycHas
kuciiora). X cocraB m xumMuueckoe cTpoeHue. IloHsATHE O OMOJIOTHYECKH
BaXHBIX BEIIECTBAX: XHpax, OCNKax, yrieBoJaXx — W HMX pOJU B IKU3HU
YyeloBeKa. MarepuaabHOe €IWHCTBO OpPraHUYECKUX W HEOPraHWYECKUX

COEeIUHEHUI

2.7

Kpemnwmii, ero ¢Qusmueckue W XUMHUYECKHE CBOMCTBA, TIOIy4YeHHE U
npumeHenue. CoenuHeHUs KpeMHHUs B mnpupone. OOImme mpeacraBieHus 00
okcune kpeMuusa(IV) u kpemHneBoi kucinore. CUIMKATHI, UX MCIOJb30BaHUE B
OBITY, MEIMIIMHE, TPOMBILIUICHHOCTH. BakHel1ne CTpOuTebHbIE MaTepUabl:
KepaMHKa, CTCKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobrmembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGI[HGBHOf'I KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3Yy4deHHE O00pa3lloB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KUCJIOTBI, MPOBEICHNE KaYeCTBEHHBIX pEaKUUi Ha XJIOPHJ-
WOHBI M HaOJIOJCHHE IPHU3HAKOB WX TIPOTEKAHUS; OIBITHI, OTPAKAOIIHE
dusznyecKue 1 XUMUYECKHE CBOICTBA raJIOT€HOB U MX COEAUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB); O3HAKOMJIEHHME C O0pas3lamMu XJIOPHI0B
(raloreHuI0B); O3HAKOMIJIEHHME C oOOpa3lamMu cepbl U €€ COeTUHEHUSIMU
(BO3MOXXHO  HCIIOJIb30BAaHHUE BHUICOMATEPUATIOB); HAOJIIOJCHHE IIpolecca
oOyrauBaHuUsl caxapa IMOJ JEeHCTBHEM KOHIEHTPUPOBAHHOW CEPHON KHCIOTHI;
U3Yy4YE€HHE XMMMUYECKHUX CBOMCTB pa30aBiI€HHOW CEpHOI KHUCIIOTHI, MPOBEACHUE
KauyeCTBEHHOW peakiuu Ha cynbpaT-uoH Hu HaOIIOAeHHE MpHu3HaKa e&
NPOTEKAHUST; O3HAKOMIIEHHE C (PM3NYECKHMHU CBOMCTBaMH a30Ta, Gocdopa u ux
coequHEHUN (BO3MOXKHO HCIIONB30BaHUE BUAEOMATEpUajoB), 0Opa3LaMu
a30THBIX U (HOCHOPHBIX YAOOPCHHMIA, MOTydeHNEe, COOMpaHue, paclio3HABAHKE U
W3y4YEeHHE CBOMCTB aMMHaKa; MPOBEICHUE KAYECTBEHHBIX pEaKIUil Ha HOH
aMMOHUS ©  QochaT-WOH W HU3YYEHHE TMPHU3HAKOB HX MPOTEKaHUs,
B3aMMOJICICTBIE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEIbIO0 (BO3ZMOXKHO

HCIIOJIB30BaHHUC BI/IZ[GOMaTepI/IaJIOB); HN3YUCHUC MozAeeH KPUCTATNIMICCKUX




pemérok anMasa, Trpaduta, (QynnepeHa; O03HAKOMIJIEHHE C  IPOLIECCOM
aacopOUuy pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U yCTPOMCTBOM
IPOTHBOTA3a; TOJy4YEeHHE, COOMpaHHe, PAacllO3HABaHME M HM3YYCHHE CBOICTB
VIJEKUCIOro ra3a; IMpOBEICHHWE KAuyeCTBEHHBIX peakIuii Ha KapOoHAT- u
CHJINKAaT-MOHBl M HW3yYeHHE IPHU3HAKOB HUX NPOTEKAHMS; O3HAKOMIIGHHE C
OPOAYKIHMEH CHIMKATHON MPOMBINIICHHOCTH; PEIIEHUE SKCIEePUMEHTAIbHBIX

3aj1a4 1o TeMe «BakHene HeMeTaUIbl U UX COETUHEHUS))

Meramisl 1 ux COCIUHCHUA

3.1

OO01as XxapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosoxkenuss B Ilepuonnueckod cucreMe XUMHYECKHX dieMeHtoB [[.M.
Mengeneesa u ctpoeHus aromoB. CTpoeHne MeTailioB. Mertandeckas CBs3b U
METAJJIMYECKasi ~ KpUCTAUIMYECKass PpPEIETKA.  JNEKTPOXMMHYECKUH sl

HaHpH)KCHI/Iﬁ MCTAl1JI0B

3.2

Ou3nyecKkue U XUMHYECKHE CBOMCTBA MeTayioB. OOmMe criocoObl MOTydeHuUs
MeTauioB. [oHsATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY Y IPOMBIIIIIEHHOCTH

3.3

[lenounple MeTambl: nonoxkeHue B Ilepuognueckoil cucteMe XHMHYECKHUX
anemenToB [I.M1. MenneneeBa; cTpoeHHEe MX aTOMOB; HaXOKACHUE B MPHUPOJE.
duznyeckue 1 XMMUYECKUE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKcuasl U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe ILIEeNOYHBIX METAIOB M MX

COEeIUHEHUI

3.4

[llenouHo3eMenbHBIE  METAIbI MarHMi W KajdblMi:  IIOJIOKCHHE B
[Tepunonnueckoii cucremMe XumMuieckux aneMmenToB J[.M. MeHneneeBa; ctpoeHue
WX aTOMOB; HaxoxAeHHEe B mpupone. dusnyeckue U XUMHUUYECKHE CBOMCTBA
MarHus W Kajublusl. BakHelmmne coemuHeHus Kaiublus (OKCHA, THIPOKCHUIL,

coim). JKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

AmomMuHuit: moniokenue B Ilepuonnyeckoll cucTeMe XMMHYECKUX JJIEMEHTOB
J.W. MenzeneeBa; CTpOEHHE aTOMa; HAaXOXKJEHUE B mpupoje. Puznyueckue u
XUMHYECKHE CBOMCTBA aFOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIA

AJIFOMUHUA

3.6

Keneso: monoxenue B Ileprognyeckoit cucteme XxuMuueckux snemeHTon J[.1.
MeHnneneeBa; CTpO€HHME arToma; HaxoxAeHUe B mnpupone. Dusnueckue u
XUMUYECKHE CBOMCTBa ene3a. OKcuibl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYEHUE




3.7

XVUMHUYECKUH IKCTICPUMEHT: O3HAKOMJICHHE ¢ 00pa3aMi METalIOB ¥ CILIABOB,
uX (U3NYECKUMHU CBOWCTBAMH; H3YYCHHUE DPE3YJIbTaTOB KOPPO3HHU METAJLJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHS ~ OKCHJIa KaJblMs M HaTpus C BOJOH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICOMATCPUAIIOB); HCCIEAOBAHUE CBOWMCTB KECTKOW BOJBI;
mporiecca TOpPEHHsl Kelle3a B KHUCIOpoJe (BO3MOXHO — HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUSI KAYeCTBEHHBIX PEaKIMiA Ha WOHBI
(MarHmsi, Kanblus, anroMuHMs, nuHKA, sxene3a(ll) m sxemesza(Ill), menu(Il);
HAOJIO/ICHUE M ONHMCAHUE IMPOIECCOB OKPANTMBAHUS TUIAMEHH MOHAMH HATPUS,
Kaauss W Kaublusl  (BO3MOXKHO — HCIIOJB30BAaHHME  BHJICOMATEPUAIIOB);
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THJAPOKCHIA ATIOMHUHUS U THIPOKCHIA
IIMHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/1au M0 TeMe «BakHelIe MeTauibl |

HUX COCIUHCHUA)

XHUMHS U OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHOJOrMU. BemiecTtBa U Marepualibl B OBCEIHEBHOM
JKU3HU 4YeJIOBEKa. XMMHS U 3]I0pOBbE. be3omacHoe MCIoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuil B ObITy. IlepBasi moMOIIb MPU XUMUYECKUX OXKOTax M

OTpPaBJICHHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  IpaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
okpyxarorieit cpenst [1JIK. Ponb xumun B pemieHnn 3K0I0THYECKUX MPOOIIeM.
[IpupogHble HMCTOYHHUKHU YIIEBOAOPOAOB (Yroyib, NPUPOAHBIA Ta3, HePTb),

IMPOAYKTBI UX nepepa60TKH, HUX pOJib B 6I>ITy U IIPOMBIIIJICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: M3ydeHHne o0pa3IoB MaTepHalioB (CTEKIIO, CILIABHI

METAJIJIOB, [TOJIMMEPHBIE MaTEpUAIIbI)




IMPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kon
nposepse
MOT0
TpeOOBaH
us

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

O II03HAaBa€MOCTH SBJIEHUM MPUPOJbl, TIOHHUMAaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMMYECKOW HayKM Kak o0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIleld KyJabTypbl W IMPAKTUYECKOU
NeSITEIbHOCTH  YEJNOBEKa B  YCJIOBUSAX COBPEMEHHOro  OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOAAX IIO3HAHHWA, B TOM YHCJIC OJSKCICPHUMCHTAJIBHBIX M
TCOPCTUUCCKHUX METOAAX UCCICAOBAHNA BCUICCTB U U3YYCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHHUEC HCIOJbB30BATH MOACIHU JJIA 00BICHECHUS CTPOCHUA

aTOMOB 1 MOJICKYIJI

1.3

0 cdepax NpodecCHOHATBHON ICATEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBpPCMCHHBIMHA TCXHOJIOTUAMU, OCHOBAHHBIMU Ha JOCTUXCHUAX
XUMHAYECKOU HAaYyKH, YTO IIO3BOJIUT 06yqa101111/1Mc;1 paccMaTpuBaTb XUMHIO
Kak cdepy cBoei Oyaymiei mpodecCHOHATBHON NEATSIEHOCTH U CIENaTh
OCO3HAHHBIN BHIOOP XMUMHUH KaK MPO(UIBHOTO MpeaAMeTa IpU Mepexoic Ha

YPOBEHB CpeHEro O0IIero 0Opa3oBaHus

Biianenne cucreMoll XMMHUYECKUX 3HAHUM U YMEHHUE IPUMEHATH CUCTEMY

XUMHNYCCKUX 3HaHI/II71, KOTOpaA BKJIIOYacCT:

2.1

BAKHEHUIINE XUMUYECKUE TTOHATHS: XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, MPOCTOE U CIOXKHOE BEIECTBO, OJHOPOJIHAs U HEOAHOPOJHAs
CMECh, OTHOCHUTEIIbHBIE aTOMHAas M MOJICKYJISIPHAs MAacChl, KOJMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBI OOBEM, OKCHA, KHCJIOTa,
OCHOBaHHUE, COJb (CpPEeaHsisl), XMMHUUYECKas PEaKIus, peaklui COCIUHEHUS,
peakIy pa3ioXKEeHHs, PEaKIUU 3aMELICHUs, PeaKIu OOMEHa, TEIIOBOI
3 dEeKT peakiyu, dK30- U IHIOTCPMHUSCKUE PEaKIUU, PacTBOP, MacCOBas

JA0JIA XUMHUYCCKOI'0 3JIECMCHTA B COCIMHCHNHN, MAaCCOBas JOJIA U IIPOLCHTHAA




KOHIIEHTpAllUg BEIIECTBA B PACTBOPE, SAPO aTOMa, SJICKTPOHHBIA CIION
aToMa, aToOMHas OpOuTaldb, paJAUyC aToOMa, BaJICHTHOCTb, CTEHCHb
OKHCJICHHSI, XMMHYECKas CBS3b, AIJIEKTPOOTPHUIATEILHOCTb, MOJSPHAS |
HEMNoJIsIpHasi KOBAJIEHTHAs CBs3b, MOHHAS CBS3b, METAJUINYECKasl CBSI3b,
KpUCTAINTMYECKass  peméTka  (aToOMHas,  HMOHHAs,  MeETaJUIn4yecKas,
MOJIEKYJISipHasi), HMOH, KATHOH, AaHHOH, DJEKTPOIUT U HEDIEKTPOJIUT,
QJIEKTPOIUTHYECKAs ~ JTUCCOIMAIAS,  pPEaKIWd  HOHHOrO  OOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIC peakuuu, OKHUCIIUTENh u
BOCCTAHOBUTEJb, OKUCIICHHE U BOCCTAHOBIICHHE, JIEKTPOJIU3, XUMHYECKOE
paBHOBecHe, 00paTUMbIe U HEOOPAaTUMBbIE PEAKIIUU, CKOPOCTh XUMHUYECKOM

peakuuu, katanuzarop, [1JIK, koppo3us MeTaioB, CIiIaBbl

2.2

OCHOBOITOJIAralOl€ 3aKOHbl XUMHH: 3aKOH COXPAHEHHS MacChl,
nepuoanyeckuii 3akoH J[.MI. MenzaeneeBa, 3akOH MOCTOSHCTBA COCTaBa,

3aKOH ABOraapo
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TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOpUS

3J'I€KTpOJ'II/ITI/ILICCKOI7I Aucconnuanumn

Brnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKJIFOYAOIIICH:

3.1

yYMEHHE MPaBUIILHO HCIIOJIB30BAaTh U3YUYCHHBIC BEIIECTBA M MaTepHAalIbl (B
TOM 4YHCIIe MHUHEpajbHble YAOOPEHMsS, METaJUIbl M CIUJIaBbl, MPOAYKTHI
nepepadoTKU MPUPOJIHBIX HCTOYHUKOB YIJIEBOIOPOIOB (YIJIsi, TPUPOTHOTO
raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha MPOHW3BOJICTBE U
MOHUMAHWE 3HAYCHHUS HKUPOB, OEIKOB, YIJIEBOJIOB [JIsi OpraHu3Ma
YeloBeKa; yMEHHE IMPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKUX

IPOLIECCOB HAa OPraHM3M YeJIOBEKa U OKPYKAIOIIYO IPUPOIHYIO CPeLy

3.2

YMCHHUC HWHTCIPpHUPOBATHL XHUMHUUYCCKHUEC 3HAHHA CO 3HAHUAMU OPYTrUX

y‘le6HI>IX npeaIMCTOB
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HaJIMYMEe OmbITa paboOThl C pa3IMYHBIMU UCTOYHUKAMU HMHGPOPMALUU IO
XUMUM  (HayyHas W  Hay4YHO-IONMYyJISIpHAs  JMTeparypa, CJIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHBHO OLCHMBATh HHGPOPMALMIO O BELIECTBAX, HX
IIPEBPAILCHUAX U MPAKTUYECKOM IIPUMEHEHUHM U YMEHHE UCIIONIb30BaTh €€

JUIA PCUICHUA y‘le6HO—H03HaBaTeJ'IBHBIX 3aJa4

Biagenne ocHoBamMH IOHATHMHOIO ammnapara U CUMBOJIMYECKOTO SA3bIKa
XUMHH JUIsI COCTaBJIEHUS (OPMYJ HEOPraHMYECKUX BEIIECTB, YpaBHEHUN

XUMHYECKHX peakiuii; ocHoBamu xumudeckoil HomeHkIatypsl (IUPAC u




TPUBUAILHOM )

YMeHue OOBSICHATH CBA3b MOJNOXKEHUs diemeHTta B llepuoanueckoit

CUCTCMC C YHCJIOBBIMH XAPAKTCPUCTHUKAMU CTPOCHUA aTOMOB XUMHUUYCCKUX

5 2JIEMEHTOB (COCTaB MW 3apsn sapa, OOIIee YHUCIO JIIEKTPOHOB),
pacrpeieieHueM JJIEKTPOHOB IO HHEPreTHYEeCKUM YpPOBHSM AaTOMOB
MIEPBBIX TPEX MEPHOIOB, KATTUS U KAJTBIIHS
IIpencraBienrne O NMEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
9JIEeMEHTOB (pafuyc aToma, >JIEKTPOOTPULIATENIBHOCTh), MPOCTHIX U
6 CJIOHBIX BEIIECTB OT IOJIOKEHUs 3JIeMeHTOB B [leproauieckoii cucreme
(B MasbIX MEpUOAaX U TIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToMa
7 YMenue kinaccupuimpoBaTh:
7.1 XUMHUYECKHE ICMEHTHI
7.2 HEOpraHMYEeCKre BellecTBa
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue ornpenensiTh:
8.1 BaJICHTHOCTh U CTENIEHb OKHCICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
22 BUJ XMMHYECKOH CBS3M M THUI KPUCTAUIMYECKOW CTPYKTYpbl B
' COCTUHEHUSIX
8.3 XapakTep Cpeibl B BOJAHBIX PACTBOPaX BEHIECTB (KHCIOT, OCHOBAHHU)
8.4 OKHCITUTEh U BOCCTAHOBUTEIIb
9 YMeHue XxapakTepru30BaTh (PU3NUECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEIISCTB (KUCIOPOA, 030H, BOJIOPOJ, TpaduT, ajiMa3, KpEeMHUH,
9.1 asort, ¢ocdop, cepa, XJIop, HATPUH, KA, MarHui, Kajabllui, aTFOMUHUH,
KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHUCJIC UX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPO], CEPOBOIOPOA, OKCHIBI M THApPOKCHAbI MeTamo [-ITA
97 rpynn, amomunus, menu (1), nunka, sxenesa (II u III), okcunsl yraepoaa
' (I u 1V), xpemnus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a3oTHasi, ¢ocdopHas, yroabHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MPOTHO3MPOBATH M XapaKTEPH30BATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT
9.3 UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT HUX

CBOMCTB, BO3MOXXHOCTb IIPOTEKAaHMsI XHMHMYECKUX IPEBpPALLCHUNA B




PAa3IMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHHUsI PEaKLUi, B TOM

10
YHUCIIe:
10.1 peaKkIrii HOHHOTO OOMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
103 WUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOWMCTBA W3YYEHHBIX KIJIACCOB (TPYIIM)
. HEOPTraHWYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX FEHETUUECKYIO B3aUMOCBSA3b MEKIYy HUMU
11 YMeH#He BBIUUCIAT (IPOBOIUTE PAcUEThI):
1 OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
. JIOJIF0 XMMHYCCKOTO dJIEMEHTA B COCIMHCHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00bEeM ra3oB
114 M0 ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA M HAXOJIUTh KOJIMUYECTBO BEIIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIuu
12 Bianenue (3HaHKE OCHOB):
OCHOBHBIMH METOJJaMH HAy4yHOTO IO3HaHus (HaOI0JIeHUE, U3MEpEeHHe,
1 HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YYCHUH BEIIECTB U XUMHUYECKUX
' SBIICHUH; yMeHHE CHOPMYIUPOBATH MPOOIEMY M TMPEMIOKUTh MyTH €&
petieHus
122 0e30MmacHO pabOThl ¢ XUMUYECKHUMH BEIISCTBAMHU, XUMUYCCKOU MOCYI0M
' U J1abopaTOpHBIM 000pyIOBaHUEM
npaBHJiaMy 0€30MacHOTO OOpallleHusl C BEIIeCTBAMHU, UCIOIb3YEeMbIMU B
MOBCCIHCBHON KM3HU, TPAaBHJIAMHU TIOBEICHUS B IEIAX COEpeKCHHS
12.3 310pOBbSl M OKPYXKAIOIIEH NPUPOJHOW Cpelbl; IOHMMaHUE Bpeaa
(ormacHOCTH) BO3JICUCTBUS HA KUBBIE OPTAHU3MBI OTIPE/ICTIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS
3 Hanuume mnpakTuueckux HABBIKOB IUIAHUPOBAHUS M OCYIICCTBICHUS
CIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHE M OlNucaHue (PU3MUECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
13.1 GU3MYECKUMHA U XUMHUYECKMMHU SIBIICHUSIMHU; OTBITHI, WITIOCTPUPYIOIINE
MPU3HAKU IPOTEKAHUS XUMHUYECKUX PEaKIuid
13.2 U3y4eHHEe CIIOCOO0B pa3zeNieHus: cMecei




13.3

MMOJIY4YCHHEC KUCIOpOoAa U M3YUYCHHUC €ro CBOﬁCTB; IMOJIy4CHHUEC BOJOpOaAa U
HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUC YIIJICKUCIOIO ra3da M HM3Y4YCHHUC Cro

CBOICTB; MMOJy4EHUE aMMHaKa U U3YYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE  PACTBOPOB  C  OINPENECIEHHOM  MacCOBOM  J0iei

paCTBOpéHHOFO BCIICCTBA

13.5

NpPUMEHEHUE HMHJMKATOPOB (JaKkMyca, MeTuiopaHxka u (eHondranenna)

JUISL OLIPEJICJIEHUS XapaKTepa cpeibl B PaCTBOPAX KUCIOT U LIEI0Ye

13.6

HCCJICAOBAHNE M OITMCAaHHE CBOMCTB HCOPraHM4CCKHUX BCIICCTB PA3JIMYHBIX
KJIaCCOB; MH3YYCHUC B3aUMOJCHUCTBUS KHUCIOT C METalllaMH, OKCHAAMH
MCTAJJIOB, PACTBOPUMBIMU HW HCEPACTBOPUMBIMU OCHOBAHHWAMM, COJISIMU;
IMNOJIY4YCHHUEC HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OJHOIro MecETaljla
APpyrumM U3 pacTBOpa COJIM; HCCICAOBAaHHUC aM(bOTepHBIX CBOMCTB

TUAPOKCHU OB AJIFOMHUHUA U HUHKA

13.7

pelieHue SKCIEepPUMEHTANBHBIX 3a1ad 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIUHEHUN»; «DJIEKTPOJUTUYECKAS JTUCCOLMAIUSY;
«Baxkgenme HeMeTAJUTBI U UX COCAUHECHU», «BakHeHIne MeTaJUIbl B

HUX COCANHCHUA»

13.8

XUMHUYECKHE JKCIEPUMEHTHI, WIUTFOCTPUPYIONINE MPU3HAKH TPOTCKAHUS
peakuuii MOHHOTO OOMeHa; KaYeCTBCHHBIC PEAKIIMK Ha TIPUCYTCTBYIONIUE B
BOJIHBIX PAaCTBOpPAax MOHBI: XJIOPUJ-, OPOMUI-, HOAUI-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHI-MOHBI, KaTHOHBI aMMOHWS,
MarHus, Kajbllds, aJIFOMUHUSA, kene3a (2+) u kenesa (3+), meau (2+),

UHKA
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YMmenue:

14.1

OpPEACTaBIATh  pPEe3yJabTaThl  JKCIIEPUMEHTa B (GOpPME  BBIBOJIOB,
JI0Ka3aTeibCcTB, TIpapUKOB M TaOMMIl U BBIIBIATH SMIIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3W MCXKAY pPCalbHO Ha6JIIOI[a€MbIMI/I XHUMHUYCCKUMU
SBJICHUAMU MW IIPOHECCAMH, IMPOUCXOJAIMMH B MAKpO- U MHKPOMHUPE,

OOBSICHATH IPUYHHBI MHOTO0Opa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPXXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

1

HepBOHa‘-IaJ'IBHBIe XUMHNYCCKUC ITOHATHUA

1.1

YucThle BellecTBa U CMECH. Crioco05b1 pasaciiCHus cMmeceit

1.2

ATOMBI © MOJICKYJIBI. Xumuyeckne dyeMeHTbl. CHMBOJBI  XUMHUYECKUX

JJICMCHTOB. HpOCTLIe H CJIOZKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyJIa. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeIIeHb

OKHCJIICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BC€IICCTB. OrHocuTenbHas aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHasA Macca. MaccoBas 101 XMMHYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KomuuectBo BemectBa. Mons. Momspuas Macca. MosspHbiii 00BEM Ta30B.

Bzaumocss3s KOJIMYCECTBA, MACCHI U YUCJIa CTPYKTYPHBIX CIUHUILl BEIIECCTBA

1.6

dusznyeckue U XUMHUUYECKHE SIBICHUS. XUMHYECKas pc€aKnug u eé IIPHU3HAKH.

3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUECKHE YPaBHEHUS

[lepnonnueckuii 3akoH u llepuonnueckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

[Tepuognueckuii 3akoH. [lepuonnyeckas cucreMa XUMHYECKUX 31eMeHTOB JI. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKU CMBICI HOPSAKOBOTO HOMEPA,

HOMCPOB II€pUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Ctpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponbl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XUMUYECKMX JJIEMEHTOB

[Tepnonnueckoii cucrems! 1.11. Menneneena

23

BaKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XMMHYCCKHX 3JICMCHTOB MEPBLIX TpéX
nepuoaoB, Kallusda, KaJlbIUA (pazmyca dTOMOB, JJICKTPOOTPHULATCIIbBHOCTH,
MCTANIMYCCKUX W  HEMCTAIMYCCKHUX CBOﬁCTB) n HX COG[[I/IHGHI/Iﬁ B
COOTBCTCTBHMHN C IIOJOXCHHUEM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUCM HUX aTOMOB

Crtpoenue BemiecTna

3.1

Xumuueckasi cBsi3b. KoBaneHTHas (TojispHas U HEMOJSIpHAsi)  CBSA3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBS3b.

Merannuueckas cBsI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEUIETKH U BHJA

XUMHUYECKOU CBI3U

Baxwueiine mnpeacTaBuTENM HEOPraHWYECKUX BeulecTB. Hemeramwbl u ux

coeIMHEHMs. MeTalibl U UX COeTUHEHUS

4.1

Knaccugpukanus u HOMEHKJIATypa HEOPraHMYECKHX COEIMHEHMH: OKCHUIOB
(comeoOpazyrommue: OCHOBHBIE, KHUCIJIOTHBIE, am(QpoTepHbIE) 51
Hecosieo0pas3yrolye; OCHOBaHMN (LIEIOYM U HEPACTBOPUMBIE OCHOBAHMS);
KUCIIOT  (KHCIOPOJACOAEp)Kamue ¢ OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

4.2

duznyeckue W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HCMCTAJJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

du3pyecke W XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMNTHA,
HaTpus, Kajlus, Marousa W KaJIbOWsA, aJJlOMUHMSA, JKCIIC3a. 3H€KTpOXI/IMI/I‘-I€CKI/H>'I

paa HaHpH)KeHI/Iﬁ MCTAIJIOB

44

dusznyeckue U XMMHUUYECKHE CBOMCTBA BOJOPOAHBIX COCJIMHEHU HEMETAaJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AMMHUAKA

4.5

dusnyeckue U XUMHYECKHE CBOMCTBa OKCcHI0B HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMECTAJIJIIOB

4.6

Xumnueckue coicrBa okcuaoB: MetauioB [A-IIIA rpymn, nunka, menu(Il) u

xeneza(ll, III). ITonydyenune okcuaoB METAIIIOB

4.7

XYMHYECKUE CBOMCTBA OCHOBaHHMI M aM(pOTEpPHBIX THAPOKCHAOB (Ha IpHUMEpe
TUAPOKCHJIOB  QJIIOMUHUA, OKene3a, 1uHKa). [lomyuenue ocHOBaHuU U

aM(OTEepPHBIX THIPOKCU]IOB

4.8

OO0mure XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEepHOU, a30THOU, (HOCPOpPHOW, KpEeMHHEBOH, yroiapHOU. OcoOble
XUMHYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEPHOM H a30THOM KHUCIIOT.

[Tonyyenue kucior

4.9

OO61mue xuMuyeckue cBoicTBa cpeHux conel. [lomyuenue coneit

4.10

[Monyyenne, coOupaHue, paclio3HaBaHHUE BOJOPOJA, KHCIOpPOJa, aMMHaKa,

YIJICKUCIIOrO I'a3a B J'Ia60paTOpI/II/I

4.11

HonyquHe aMMHMakKa, cepHoﬁ U a30THOM KHUCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IC

CIIOCOOBI IMOJIYYCHU A MCTAJIJIOB




4.12

TI'enermueckas cBI3b MCKAY Ki1aCCaMH HCOPTraHUYCCKUX COGZ[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Krnaccudukanus XuMUYeCKUX peakuid 0 pPa3TUYHbIM PU3HAKAM: 10 YHACITY H
COCTaBY Y4YaCTBYIOIIMX B pPEAKIMU BELIECTB, MO TemIoBoMy 3(ddekry, 1o

W3MEHEHUIO CTCIICHEH OKHUCICHUS XMMHUUECKHUX 3JIEMEHTOB

52

TennoBoit A3 heKT XMMHUYECKON pEaKkIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N SOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/ILIeCKI/IG YpaBHCHUA

53

OKHUCINTEIIFHOBOCCTAHOBHUTEIILHEIC pEaKuuu. OKHCIIUTEIIM U BOCCTAHOBHUTEIIH.
Hpoueccm OKHUCICHUA n BOCCTAaHOBJICHUA. QHGKTpOHHHﬁ OajaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCaKkuuu

54

Teopus 2JIEKTPOIUTHYECKON qucconuanuu. KaTnonsl, aHMOHBI. DIEKTPOJIUTHI U

HEOJICKTPOJIUTLI. CuinbHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmm

5.5

Peakiiuu moHHOTO oOMeHa. YcaoBHs IMPOTCKAHHA peaKHI/Iﬁ HOHHOI'O O6M6Ha,

IIOJIHBIE ¥ COKPAILEHHBIE HOHHBIC YPABHEHUS PEaKIIUN

XHUMHA U OKpYyKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. be3zomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHUYECKUX peakuuil B jgabopaTopuu U OBITY.

HepBaﬂ IOMOIIBb IMPHU XUMHUYCCKUX OKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYXKAIOMICH cpeabl  (KUCIOTHBIE  JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3[yXa M BOJOEMOB), CIOCOOBI €ro MpPelIOoTBPALCHUS
[Ipenenbnas pomyctumas konHueHTtpauus BemiecTB (IIJK). Ponp xumum B
pEIIEHUH DJKOJIOTUYECKUX TMpolieM. YCuieHue mnapHUKOBOTO dddekra,

pa3pylLIeHHEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
ObITy, MEAMLUHE, NPOMBIIUICHHOCTH W CEJIbCKOM Xo3siicTBe. IlpuMeHeHne
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH UX coefnHeHni. [loHsaTHe 0 KOppO3UK METayuioB, OCHOBHBIE

CIIOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpupogHble MCTOYHUKH YTIIEBOAOPOAOB (Yroib, NPHPOIHBIA Ta3, HEDTH),

MPOIYKTHI UX NepepaboTku (OeH3HUH), X POJIb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBAX KAaK O COETUHEHUSIX
yriepoza (MeTaH, 3TaH, STHIEH, alleTUIIEH, 3TaHOJI, TJIULEPHUH, YKCYCHas! KHUCIIOTA).
[TonsiTHe O OMONOrMYECKH BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yrieBoax — U X

POJIA B )KU3HU YCTIOBCKA




Pacuértnrl:

7.1 o popMyJiaM XUMHUYECKUX COeAMHEHUN
7.2 Macchl (MaccOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 0 XUMUYECKHM YPaBHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

e Xumus: 8-i kimacc: 6a30BbI YpOBEHb: Y4EOHHK; 5-€ u3naHue, nepepabotaHHoe
I'adopuensa O.C., OctpoymoB WN.I'., CrmagkoB C.A. AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenne».

e Xumus: 9-i kmacc: 6a30BbI YpOBEHb: YUEOHHK; 5-€ u3naHue, nepepaboraHHoe
I'a6puensu O.C., OctpoymoB WN.I'., CnankoB C.A. AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemnienne.






