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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XWUMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeNIbHON MpOrpaMmbl OCHOBHOTO OOIIETro
obOpazoBanus, npenacraBieHHbXx B PI'OC OO0, a Taxke Ha ocHOBe (emepanbHOW pabodei MporpaMMbl
BOCHHUTAHMSI M C Y4ETOM KOHIEMIMM MpernojaBaHus ydeOHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma 1o XuMuM NA€T MPEACTAaBICHHE O LEJAX, O0mIell crparernu OoOy4deHHUs, BOCHUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CpeACTBAMH Y4eOHOTo MpeaMeTa, YCTaHaBIMBaeT 00SA3aTeIbHOE IpPEeIMETHOE
coJiepKaHue, IpelyCMaTpUBaeT paclpeleseHue €ro Mo KiaccaM M CTPYKTYPHUPOBAaHHME IO pasjeiaM u
T€MaM I[pOorpaMMbl [0 XUMHH, OIpPEAEHAeT KOJIMYECTBEHHbIE M KAayECTBEHHbBIE XapaKTEPUCTHKHU
COJIEp’KaHUsl, PEKOMEHIYEMYIO IIOCIEJ0BATEIbHOCTh M3YyYEHHUS] XUMHUHM C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
OTpesieNisieT BO3MOXHOCTU MpeaMeTa Uid peaau3alud TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW NPOTPaMMbl Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHuWs, a TakkKe TpeOOBaHHMU K
pe3yinpraTaM OOydeHHs XUMHUU Ha YpPOBHE ILeJied H3Y4EeHUs MpeAMETa U OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATENIBHON IEATEILHOCTH 00YUAIOIIETrocs 0 OCBOCHUIO YU€OHOTO COACPKAHMSL.

3HaHMEe XHMHH CIY)KUT OCHOBOH [uisi (OpMHpOBaHHS MHUPOBO33PEHUS OOydarolerocs, €ero
NPEJCTaBICHUA O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO pPOJIb UIparOT (HOPMHUPYEMBIE XHMHUEH
MIPEJICTABICHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUU U 00 3BOJIIOIMM BELIECTB B MPHUPOJAE, O MYTAX PEIICHUS
rJI00aNbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUYECKOW, MUIIEBOM U
9KOJIOTMUECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peajan3aliy BO3MOKHOCTEH 111 caMopa3BUTHS U (POPMUPOBAHUS KYJIbTYPhl JIUYHOCTH,
e€ o0meit U GyHKIIMOHATHHOU TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHPOBAHUE MBIIIICHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00YyJarOIINXCsl, HABBIKOB X
CaMOCTOSITENIbHOM ~ y4eOHOM  J1eATeNbHOCTH, HKCIEPUMEHTAJIBHBIX M  HCCIEN0BAaTEIbCKUX YMEHUH,
HEO0OXOIMMBIX KaK B IOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATILHON eI TENbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYyYHOTO MBIIUIEHHUS, 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO B3TJsAa Ha
€IMHCTBO MPHUPO/BI U YETIOBEKA, SBISETCSI OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0y4arouInXxcs;

crocoOCcTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B AKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOMINXCSl.

JlanHple HampaBJieHHWs] B OOYYCHMHM XHUMHH OOECIEUMBAIOTCS CHEHH(PUKON coaepkaHus y4eOHOTO
nperMeTa, KOTOPBIN SIBISETCS MEeIaroru4ecky aJalTUPOBAHHBIM OTpakeHHEM 0a30BOWM HayKu XMUMHHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOEHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYANILHBIX TTOHATUH XUMHUHU, OCHOB HEOPTaHMUYECKON XUMHUH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSITHI OPTraHNYECKON XUMUH.

CrtpykTypa cofepkaHusi IPOrpaMMBbI [0 XUMHUH C(OPMUPOBAaHA Ha OCHOBE CUCTEMHOI'O MOAX0/a K €€
n3ydyeHno. CoaepaHue CKIAAbIBA€TCS M3 CHUCTEMbI NMOHATHI O XMMHUYECKOM JJIEMEHTE U BEUIECTBE M
CUCTEMBI MOHSATUH O XUMHUYeCcKoW peakuuu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BAHBI M0 MPUHITUITY
MIOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;



— MPEICTaBICHUH 00 IEKTPOIUTUIECKOM JUCCOLMALIMK BELIECTB B PaCTBOpaXx.

Teopernueckue 3HaHMA PACCMATPUBAIOTCS HA OCHOBE AMIIMPHYECKU IOIYYEHHBIX U OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOIHSS (QYHKIIUU OOBSCHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEW IPAKTUYECKOTO IPUMEHEHUS U IOJY4YEHHUS
U3Y4aeMbIX BEILLECTB.

OcBoeHne Mporpammsbl M0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHHMIO MPEJCTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAayyHOM KapTHHBI MUpPA B JIOTMKE €€ CHCTEMHON IPUPOAbI, LIEHHOCTHOI'O OTHOLICHMS K
HAayYHOMY 3HAHHUIO M METOJIaM IO3HAaHUA B Hayke. V3yueHne XuMuu npoucxXoauT ¢ IPUBJICYEHUEM 3HAHUMN
U3 paHee U3YyYCHHBIX Y4eOHBIX mpeameToB: «Oxpysxarommii Mupy», «buonorus. 5-7 knacee» u «Pusnka. 7
KJI1ace».

ITpu n3ydyeHUM XUMHUM NPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB XMMHYECKOH HayKu Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTUYECKOW NEATENbHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYpBIL. 3a7a4a y4eOHOro MpeMeTa COCTOUT B (POPMUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUM
— BaXHEHIMX (AKTOB, NOHATHH, 3aKOHOB M TEOPETUYECKUX IOJOKEHUH, NOCTYIHBIX 0000LIeHUI
MHUPOBO33PEHYECKOI0 XapakTepa, s3blka HAyKd, B IMPHOOLICHMM K HAy4YHbIM METOAAaM IIO3HaHUS IpH
M3YYEHHUH BEUIECTB M XMMHUYECKUX Peakuui, B ((OPMUPOBAHUU M PA3BUTHU NO3HABATEILHBIX YMEHHUU M UX
NPUMEHEHUH B y4eOHO-TTO3HABATENbHON M y4eOHO-HCCIIE0OBATEILCKON NEATETbHOCTH, OCBOSHHH IPABHI
0e30macHOro oopalleHus ¢ BelleCTBaMH B IOBCEHEBHOM JKU3HU.

[Ipy m3yyeHUMM XUMHM Ha YpOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUS Ba)KHOE 3HAYEHHE HPUOOpEH
TaKHe LU, KaK:

— (opmupoBaHHE UWHTEUIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CamM000pa30BaHUIO,
COTPYHUYECTBY, CaMOCTOSITEIbHOMY IPHUHATUIO pELIEHUH, CHOCOOHOW ananTupoBaTbcs K OBICTPO
MEHSIOIIUMCS YCIIOBHSM KHU3HH;

— HAIIPaBJICHHOCTh OOYYEHHUSI Ha CHCTEMATHUECKOE MPHOOIIEHHE 00yJaroIIMUXCsl K CaMOCTOSITEIbHOM
MIO3HABATENIBbHON JESATEIbHOCTH, Hay4YHbIM METOJIaM IMO3HaHUus, (HOPMUPYIOIIUM MOTHBAILMIO U pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieyeHre yciaoBUM, CIIOCOOCTBYIONIMX MPUOOPETEHNI0 00yYarOIMMUCS OIbITa pa3HOOOpa3HOM
NeSITEIbHOCTH, TO3HAHUSI U CaMOIIO3HAHHWSA, KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIMH), MMEIOLINX
YHUBEPCAIbHOE 3HAYEHUE JIJISl Pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

— (opmupoBanue o6uEell (QYHKIMOHAIBHOM M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM 4YHCIE
yMEHUIl OOBSICHATh U OLICHWBATh SIBJICHUS OKPY)KAIOLIET0 MHUpPA, MCIOJb3Yysl 3HAHUSI M OIBIT, NOJYYEHHBIE
IpU W3YyYCHWH XUMHH, NPUMEHSATh WX TpPU PEIIeHUH NpoOJeM B TOBCETHEBHOW JKU3HU W TPYHAOBOU
NeSITENIbHOCTH;

— (QopmupoBaHue y oOydarmuXcsd T'yMaHUCTHYECKUX OTHOIIEHUH, MOHMMAaHHs LIEHHOCTH
XUMHAYECKUX 3HAHUU JUIsI BBIPAOOTKH SKOJIOTMYECKH I1e1eCO00pa3HOro MOBEACHUs B OBITY M TPYAOBOM
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHBAIIMH K 00Y4YE€HHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAaMOBOCIIMTAHUIO HA OCHOBE
YCBOCHMSI  OOIEYETIOBEYECKHX LIEHHOCTeH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY mpoduias W
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHUS.

OO6111ee yncno 4acoB, OTBEIEHHBIX Ul U3YyUEHHS] XMMHUU Ha YPOBHE OCHOBHOT'O 00111er0 00pa3zoBaHus,
coctapsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleNn0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMUM B KM3HHM ueloOBeKa. XMMHUS B CHUCTEME HayK. Tena W BellecTBa.
du3nyecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOsIHUE BellecTB. [loHsATHE 0 METOaX MO3HAHUS B XUMUH.
UucTtsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI M MOJEKYyNbl. XUMHUYECKHE 3yIeMeHThl. CHMBOJBI XUMHUYECKHX 3JeMEHTOB. lIpocteie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUeHUE.

Xumuueckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiectB. OrTHocuTenbHas aroMHas Macca. OTHocuTeNnbHas MOJIEKYJsipHas Macca. MaccoBas [0
XUMHYECKOT'0 3JIEMEHTA B COSMHECHHH.

KonnuectBo BemectBa. Monbs. Monsipuas macca. B3aumocBs3p KOlIMuYecTBa, Macchl U YHCIA
CTPYKTYPHBIX €IUHHII BeecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

dusnyeckue U XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakius U €€ NpHU3HaKU. 3aKOH COXPAHEHUs
Macchl BellecTB. XuMHYeckue ypaBHeHUs. Kiaccubukanus XUMHYECKUX peakiuil (CoequHeHHs,
pasioKeHus, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCY10M, IpaBUjiaMu pabOThl B J1abOpaTOpUu U mpuéMaMu oOpalleHus ¢
1abopaTopHBIM 000PYJOBaHHEM, U3yUY€HUE U OMHCcaHue (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX
BellecTB, HaOmoaeHue (usnueckux (IUIaBIEHUE BOCKA, TasHUE JIbJla, PACTUpPAHHE caxapa B CTYIIKE,
KMIIEHHE M KOHJEHCAllUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEUHU, NMPOKAIMBAHUE MEJHON IPOBOJIOKH,
B3alMOJICIICTBME MeJla C KHUCJIOTOW) sABJIEHUI, HAOMIOJEHHE U ONKUCAaHUE MPU3HAKOB MPOTEKAHUS
XMMHUYECKHX peakluid (pas3iokeHHe caxapa, B3aUMOICWCTBUE CEpHOM KHUCIOTHI € XJIOpUIOM Oapwus,
pasnoxxenue rugpokcuna meau (I1) npu HarpeBaHuu, B3auMojieiicTBre xeine3a ¢ pactBopom cosu Meau (II),
U3y4YeHHE CIoco0OB paslielieHus CMeceil: ¢ TOMOIIbI0 MAarHuTa, QWIbTPOBaHHME, BbIIAPUBAHUE,
TUCTWIUISILMS, Xpomarorpadusi, MPOBEJEHUE OYUCTKH TIOBapEHHOM COJiM, HAOJIOJIEHWE U OIHMCaHHE
pe3yJIbTaTOB MPOBEACHUS ONbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOjemei
MOJIEKYJI (IIapOCTEPHKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMeHT u mpocTtoe BemiecTBo. HaxoxeHue
KHCIIOpO/ia B MpHUpPOAE, PU3NYECKHEe U XUMUYecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenne
kuciopoaa. CriocoOsl MoydeHus KUcIopoaa B 1a00paTOpUu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinoposa
B nipupoze. O30H — ajutoTpornHast MOAU(UKAIIUSA KUCIOPOa.

TeruioBoit 3pPexT XUMUUECKON peakluy, TEPMOXUMUYECKUE YPAaBHEHUS, IK30- U DHAOTEPMUYECKUE
peakuuu. TormBo: yrojib U MeTaH. 3arpsi3HEHUE BO3/yXa, yCUJICHHE MapHUKOBOro 3¢ddexra, pazpyuieHue
030HOBOTO CJIOS.

Bomopon — snemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoja B INpHpone, (u3ndeckue H
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, ClIOCOObI nomydeHus. Kucinotsl u conu.

Mosipablit 00b€M ra30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Boma xak pactBopurens. PacTBopbl. HacelllieHHbIE 1 HEHACBHIIICHHBIE
pacTtBophsl. PacTBOpuMOCTh BeliecTB B Boje. MaccoBas 10Jis BEIIECTBA B PacTBOpe. XMMHUECKHE CBOMCTBA
Boabl. OcHoBaHuda. Ponb pacTBOpoB B mpHpoje W B KU3HU 4YelloBeka. KpyroBopoT BObl B TNpHUPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOJHBIX BOJ.



Knaccudukanms HEOPraHUYECKUX COCTUHEHUN. OKCHUIEL Knaccuduxanus OKCHOB:
coseoOpa3ymomie (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyronire. HoMeHkIarypa OKCHIIOB.
dusnyeckue U XMMUYECKHUE CBOIcTBa okcu0B. [lonmydyenne okcuaos.

OcHoBanus. Knaccudukanus ocHoBaHMiA: MIENOYM W HEpacTBOpUMBbIE OcHoBaHMs. HomeHknaTypa
ocHOBaHMH. DuU3nyecKue 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loryuenre ocCHOBaHUI.

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucinor. @u3nuUecKue U XMMHUYECKHE CBOMCTBA
kucnot. Psan aktuBHoctu metaiuioB H. H. bekerosa. [loyyenue kucnor.

Conu. Homenkiarypa cosieil. dusznueckue u XuMH4eckue cBoicTBa cojied. [lomyduenue conei.

I'eneTnyeckas cBSI3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/CICHUE COJEpXKaHMUA KHCIOopoJa B BO3AyXe, IIOJydeHHe, coOupaHue,
pacrno3HaBaHHe U U3YYEHHE CBOMCTB KUCJIOPOJa, HAOIIOJACHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM H
yCIOBUSI BO3HUKHOBEHHUS W MPEKpalleHUs TopeHus (IMokapa), 03HAKOMJIEHHE C 00pasliaMu OKCHAOB U
OMHCAaHUE UX CBOMCTB, MOJyUYECHHE, COOMpPAHHE, PACIIO3HABAHNE W M3yY€HHE CBOMCTB BOJIOpOJa (TOpEeHHE),
B3auMojeiicTBue Bojopoga ¢ okcugoMm wMeau (II) (Bo3MOXXHO HMCHOJIB30BaHWE BHUICOMATEPUATIOB),
HabOmoieHne 00pa3ioB BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEZIOBaHUE OCOOEHHOCTEH PacTBOPEHHS BEIIECTB
C pa3IM4yHOM pPACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JI0JIeH
pacTBOPEHHOIO BEIIECTBA, B3aMMOJEWCTBHE BOJBI C MeETalllaMd (HAaTpUEM M KajblueM) (BO3MOYKHO
HCIOJIb30BaHUE BUJIEOMATEPHANIOB), HCCIEIOBaHUE OO0pa3LOB HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX
KJIACCOB, HAONIOZCHHE HM3MEHEHHUS OKPAcKHM HWHAMKATOPOB B PAcTBOpaxX KHUCIOT U WIeNoYed, M3ydeHue
B3aumoeiictBus okcuga menu (II) ¢ pactBopoM cepHOM KHCIOTBI, KHCIOT C MeTalUIaMH, peaKiui
HEUTpaau3aluy, IOJyYEeHHUE HEPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaula JAPYIUM U3
pacTBopa COJIM, pEUIeHHE 3KCIEepUMEHTAIbHBIX 3a/lad Mo TeMe «BaxHeilne Kiacchl HEOPraHMUYECKUX
COCIUHEHUIN».

Hepuoauueckuii 3axkoH u Ilepuoanuyeckas cucrema xumudeckux djieMeHToB /I. U. MenageneeBa.
Crpoenne atoMoB. XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[lepBble NONBITKY KJIACCU(PUKALINN XUMHUECKUX 3J1eMEHTOB. [IoHATHE O TpyIax CXOAHBIX AIEMEHTOB
(LIesIouHble U LIEIOYHO3EMENbHbIE METANJIbl, T'aJOr€Hbl, MHEPTHBIEC ra3bl). DJIEMEHTHI, KOTOpble 00pa3yoT
amM(oTepHbIe OKCU/IBI U THAPOKCH/IBI.

[Iepnonnueckuit 3akoH. Ilepmonmueckass cucrema xumudeckux snemeHToB [[. M. Menneneesa.
Koportkonepuoanast u nnuHHonepuoaHas popmsl [lepuonnyeckoil cucteMbl XUMHUYECKUX 31eMeHTOB Jl. 1.
Menpeneesa. [lepuoas! u rpynnel. @U3NUECKUN CMBICI IOPSIIKOBOIO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIIBI
JJIEMEHTA.

Crpoenune atromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnexkTponbl. CTpoeHHE 3JIEKTPOHHBIX 000104eK
aToMoB nepBbIxX 20 xuMHuueckux 31neMeHToB [lepnonnueckoit cucremsl /. . MenneneeBa. XapakTepucTuka
XUMHUYECKOT0 JIEMEHTA I10 €ro MojoxeHuto B Ilepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMsI paauyca aTOMOB XHMMHUYECKHUX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYEeCKUX CBOMCTB IO TPyIIaM U MepUOJIaM.

3nauenue llepuoanueckoro 3akoHa u Ilepuonmyeckoil cHUCTEMBI XUMHUYECKHUX JJIEMEHTOB JUIS
pa3BuTUA Hayku U npaktuku. /. . Mennenees — yd€HbIN U TpaXkIaHNH.

Xumuueckasi cBs3b. KoBaneHTHast (HOJsipHAss W HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. llponeccel oOkuciaeHuss u
BOCCTAHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



U3yuyeHHe oOpa3lOoB BELIECTB METAUIOB M HEMETA/UIOB, B3aUMOJEHMCTBHE TUAPOKCHJIA IMHKA C
pacTBOpamMHM KHCJIOT M IIEJIOYEH, IMPOBEAECHUE OIBITOB, WJUIFOCTPUPYIOLIUX IPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKLUil (TOpEHUE, peakluu pa3IoKEeHUs, COSTUHEHMS).

Meosicnpeomemnvwie ceasu

Peanuzanuss MeXNpeIMETHBIX CBS3€H NPU M3YYEHHHM XUMHUU B 8 KIJIACCE OCYILECTBIAETCS 4Yepes3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHATHUH, TaK W TOHSATHUH, SBIAIOIIUXCS CHUCTEMHBIMU
JUIS OT/IE€TbHBIX MPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuire ecTeCTBEHHO-HAay4YHbIE MOHATUA: HAayyHbIH (DaKT, rumoTesa, TEOpus, 3aKOH, aHAJIM3, CUHTE3,
Kjaccuukanus, MNEepUOAUYHOCTb, HAOJIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJEIb,
SIBJICHUE.

®dusuka: marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJA, U30TOIBI, PaAHMOaKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUYECKUH 3aps], BEIIECTBO, TeJ0, O0bEM, arperaTHoe COCTOSHHME BelIecTBa, Ias,
¢bu3nyeckre BeIMYUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, IUIaHeThl, 3BE31b1, CONHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOIUIHUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XuMHYecKasi peakuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux anemeHtoB JI. M. Menneneesa.
CrpoeHne aTroMoOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XMMMUYECKHX DJJIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaJIUs, KAJIbLUA U UX COCIUHEHHUI B COOTBETCTBUM C IIOJIOKEHUEM 3JIeMeHTOB B Ileproguueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABI XMMHMUYECKON CBSI3U. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILLIECTBA OT TUIA KPUCTAUINYECKON PEIIETKHU U BUJJA XUMUYECKON CBA3H.

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHMYECKMX BeEUIeCTB. XHUMHUYECKHE CBOMCTBa BEIIECTB,
OTHOCSIIIIMXCS K Pa3jIMYHBbIM KJIaccaM HEOPraHMYECKUX COEAMHEHMH, FeHeTHYecKas CBSA3b HEOPraHUYECKHX
BELIECTB.

Knaccudukanuss XuMHUECKHMX peakUMid MO pa3Iu4HbIM MpHU3HAKaM (M0 YHUCIYy U COCTaBy
YYacTBYIOIIMX B PpEaKIUHM BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, MO HM3MEHEHUIO CTeNeHeH OKHUCIICHHS
XUMHUYECKHUX DJIEMEHTOB, MO OOpPaTHMOCTHM, MO YYacTHIO KaTalu3aropa). OJK30- M HHAOTEPMUYECKHE
peaxkiuu, TepMOXUMUYECKIE YPABHEHHUS.

[Tonatue o ckopoctu XxuMu4eckoi peakuuu. [ToHsTe 006 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. I[loHsATHE O TOMOT€HHBIX M TIeTepOreHHbIX peakuusx. llonarue o karamuse. IlonsaTue o
XUMHUYECKOM paBHOBecuU. DakTopbl, BIHAIONIME Ha CKOPOCTh XMMHUYECKOM peakluu M MOJI0KEHHE
XUMHUYECKOTO PABHOBECHS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, ANIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBbHON peakunu. COCTaBICHHE YpPaBHEHHMIl OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN C
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3JIEKTPOIUTUYECKON AMCCOLMALMM. DJIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALMU BELIECTB C PA3NMYHBIMU BUIAMH XUMHUYECKON CBs3U. CTENEHb AMCCOLUALNU.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakuuu nonHoro ooMeHa. Y cinoBus MpoTeKaHUs peaklMii HOHHOTO 0OMeHa, MOJIHbIE U COKpaIIEHHbIE
WOHHBIC YypaBHEHHUs peakiuii. CBOWCTBa KHCJIOT, OCHOBaHHMN M COJIeH B CBETE€ MPEIACTaBICHUN 00
ANEKTpOIUTHYECKON qucconmanuu. KauecTBeHHbIe peakiuy Ha HOHbL. [IoHsATHE O ruapoau3e comneil.

Xumuueckuii IKCnepumeHm:



O3HAaKOMJIEHHE C MOJEISIMH KPUCTAIUTMYECKHX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTaioB (rpadura W anmasa), CIOXKHBIX BELIECTB (XJIOpUIAa HATPHs), UCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM  XMMHYECKOHW  peakIuu OT  BO3ACUCTBUS  Pa3lMYHbIX  (PAKTOPOB,  HCCIECIOBaHHE
ANEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIEcca AUCCOLMALMU KHUCIIOT, IIefouel U cojieil (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEO MAaTepUaloB), MPOBEICHUE OMNBITOB, WLIIOCTPUPYIOMIUX MPHU3HAKUA MPOTEKAHUS
peaknmii MOHHOrO oOOMeHa (oOpa3oBaHME OcCalKa, BBIACICHHE Ta3a, O0pa30BaHHE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX — peakiuii  (TOpeHHe,  peakiuu
pa3oKeHus, COETUHEHUS ), paCllO3HABAHUE HEOPTraHMYECKHUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIHii
Ha MOHBI, pelIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 4 X coeTHHEHUS

OOmast xapakTepucTuKa TranoreHoB. OCOOCHHOCTH CTPOCHHMS aTOMOB, XapaKTEPHbIE CTEIECHU
okucienusa. CtpoeHue u (HuU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XMMUYECKHE CBOMCTBA HA
npuMepe xjopa (B3auMOJICHCTBHE C MeTajllaMd, HeMeTallaMH, Ienoudamu). Xiopooaopor. ConsHas
KHMCJIOTa, XMMMUYECKHE CBOMCTBA, MMOJIy4eHUE, IpUMeHeHue. [{eficTBue Xaopa 1 XJI0pOBOAOPOIa Ha OPraHUu3M
4enoBeKa. BakHeH e XJIOPHUIBI U MX HAXOXKICHUE B IPUPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTtpoeHue U (U3NYECKHME CBOWCTBA MPOCTHIX BEUIECTB — KHUCIOPOJa U CEpHI.
AnoTporHeie MOIU(GUKAIIME KUCIOPOJa U Cepbl. XMMHUECKUE CBOWCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢dusnveckne U XUMHUYECKHe CBOicTBa. OKCHABI Cephl KaK NMPEICTaBUTENM KHUCIOTHBIX OKCcuAoB. CepHas
KHCIIOTa, (U3MUECKHe U XHMHUYECKHe CBOiicTBa (00lIue Kak TMpeAcTaBUTENs Kiacca KHCIOT U
cnenuduueckre). XuMUYECKHE pPeaklny, JeKAaIUe B OCHOBE MPOMBIIIIEHHOTO CI0c00a MOTy4eHUs CepHOU
kucioThl. [IpuMenenne cepHoit KUcIoThl. CONM CEPHOM KUCIIOTHI, Ka4eCTBEHHAsI peaklus Ha Cyib(aT-noH.
Haxoxnenune ceppl M €€ COEIMHEHMM B IPUPOJEC. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpelsl
COCMHEHUSIMH cepbl (KUCIIOTHBIE JIOKAM, 3arps3HEHUE BO3/AyXa U BOJOEMOB), CHOCOOBI €ro
MPEJOTBPALICHHUS.

OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHMSI aTOMOB, XapaKTEpPHBIC
CTETIEHU OKUCIEeHHs. A30T, paclpoCTpaHEHHE B MpuUpoae, (QU3NYECKHe M XHUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mnpupoje. AMMHAK, €ro (u3Myeckhe M XHUMHYECKHE CBOWCTBa, MOJIY4YEHUE H
npuMeHeHre. CoiaM aMMOHMs, MX (U3MUYECKHMe M XMUMHYECKHe CBOWCTBa, NpuMeHeHue. KauecTBeHHas
peaknusi Ha WOHBI aMMOHHSA. A30THas KHCJIOTa, €€ TOJy4YeHHe, (U3UYECKHe M XUMHYECKHE CBOWCTBA
(obmue kak mpencTaBUTENs Kiacca KHUCIOT W crnenuduueckue). Vcnonb3oBaHWEe HUTPATOB U coJied
aMMOHMSI B KayecTBE MUHEpAIbHBIX yI0OpeHui. XHUMHUYECKOoe 3arps3HEHUE OKpYXKalolled cpesbl
COEMHEHUSIMH a30Ta (KHUCJIOTHBIE JIOXKIHM, 3arps3HEHUEe BO3/1yXa, MOYBBl M BoAoéMOB). Docdop,
ajutoTpornHeie Moaudukanuu dochopa, ¢uzndeckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u
dbochopnHas kucnora, pu3nUecKHe W XUMHUYECKHE CBOMCTBa, moiydeHue. Mcmonmp3oBanue ¢ocdaToB B
Ka4yecTBE MUHEPAIIbHBIX yI00pEHUH.

OOmrast xapakrepuctuka 3meMeHTOB [VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCJIEHMs. YTIEepoJ, auIoTpOIHbIe MOAU(UKAIINK, pacpoCTpaHEHHE B MpUpPOeE, pusnueckue u
XUMHUYECKHue cBoMcTBa. Ancopb6ius. KpyroBopot yriaepona B mpupojae. OKcuasl yriaepoaa, ux Gu3ndecKkue
U XMMHYECKHE CBOICTBa, JeicTBUE Ha JKMBBIE OPraHU3MBI, MOJYYEHHE U MPHUMEHEHHE. DKOJOTMYECKHUe
npobnemMbl, cBA3aHHble ¢ okcuaoMm yriepoga (IV), rumoresa rnoOanbHOrO TMOTEMJIEHUS KJIMMAaTa,
MAPHUKOBBIN dPPEKT. YTOoNbHAS KHCIOTa U €€ COJH, X (PU3MUECKUe U XMMHYECKHE CBOMCTBA, TIOTYYCHUE U
npuMmeHeHue. KauectBenHas peakuusi Ha kapOoHAT-uOHbI. Mcronb3oBaHnue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHauanbHBIEC OHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTUJICH, 3TaHOJ, TIUIEPHUH, YKCyCHas KuciaoTa). [IpupoiHble HCTOYHUKYU YTieBOIOPOAOB (YIob,



MPUPOJHBIA Tra3, HedTh), MPOAYKTHI WX MepepadoTKu (OC€H3WH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.
[TonaTne 0 OMOJOTHMYECKH BAaXKHBIX BELIECTBAX: JKUPAX, OeNKax, yrieBoaX — U UX POJIM B KU3HHU YEIOBEKA.
MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usumyeckue M XUMHUYECKHE CBOWCTBA, MOjydeHHe U npumeHeHue. CoeauHEHUS
KpeMHus B mpupojie. O6mmue npezacrasienus o6 okcuae kpemuus (IV) u kpemuueBoit kuciaore. CUITUKATHI,
UX HCIOJB30BaHUE B ObITY, B IPOMBIIIJIEHHOCTU. BakHelline CTpOUTENbHbIE MaTepUalbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OETOH, kele300eToH. [IpobieMbl 6€30MacHOTO HCIIOIB30BAHMS CTPOUTEIBHBIX MATEPHAIOB
B [TIOBCETHEBHOMW JKU3HM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpas3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTBHI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIfil Ha XJIOPUI-UOHBI U HAOII0IeHNE IPU3HAKOB MX MPOTEKAHHUS, OTIBITHI, OTPAXKAIOIINE
¢dbuznueckne W XHUMHYECKHE CBOWMCTBA TaJOT€HOB W MX COCJUHEHUN (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIOB), O3HAKOMIIEHHE ¢ oOpa3lamMu XJIOpHUIOB (TaJoreHUJ0B), O3HAKOMIIEHHWE C 00pasimamu
ceppl U €€ COeAMHEHMSIMH (BO3MOKHO MHCIIOJIb30BAaHME BHJEOMATEpPHANIOB), HAOJIOJEHUE Ipoliecca
OOyrIMBaHUS caxapa MOJ JCHCTBUEM KOHIEHTPUPOBAHHON CEPHOW KHCIOTHI, HW3Y4YEHHE XUMHYECKUX
CBOMCTB pa30aBIEHHON CEpHOI KHUCIOTHI, MPOBEIACHHE KAaYeCTBEHHOW peaklMu Ha CynbpaT-uOH H
HaOIo/IeHne TpU3HaKa e€ MPOTEeKaHHsl, O3HaKOMJIEHHE ¢ (PM3MUYECKUMU CBOMCTBaMH a30Ta, ¢ocdopa U ux
COeMHEHUI (BO3MOXKHO HCIOJB30BAHHWE BHUACOMATEPHATIOB), OOpa3laMu a30THBIX H  (QOCHOPHBIX
ynoOpeHuii, TOJy4YeHHue, COoOHMpaHHWe, pAclo3HABAHWE W W3YyYEHHE CBOHCTB aMMHaka, IpOBeICHHE
KAueCTBEHHBIX pEaKlMii Ha HMOH amMMOHUA U (ochaT-uOH U H3ydeHHE MPHU3HAKOB HX IPOTEKAHMUS,
B3aMMO/JICIICTBIE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJCICH KpPUCTAIUIMYECKHX pEImETOK anmasa, rpadputa, QymiepeHa,
03HAaKOMJIEHHE C MPOIECCOM aCOpPOLUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM
IPOTHBOra3a, MolyuyeHue, cooupaHue, paclo3HaBaHHe U U3yYeHHE CBOMCTB YIJIEKHMCIIOTO ra3a, IpoBe/ieHue
KayeCTBEHHBIX peakIuii Ha KapOOHAaT W CHUJIMKAT-MOHBI M H3yYeHHE MPHU3HAKOB HUX MPOTEKaHUS,
O3HAaKOMJIEHHE C MPOAYKIMEH CHIMKATHON MPOMBIIIJICHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX 3a7ad IO
Teme «BaxkHelme HeMeTaulbl U UX COSUHEHUS.

Metanibl M X COeIMHEHHS

OOmiast xapakTepuCTHKa XMMHUYECKMX 3JEMEHTOB — METAaUIOB HAa OCHOBAHHWU MX TIIOJIOKEHHS B
[Tepuonnueckoii cucreme xumudeckux snemeHToB . M. MenpaeneeBa u crpoenus atomoB. CTpoeHHE
MeTaJlIoB. MeTramndeckas CBA3b M METAJUIMUECKas KpUCTAUIMYECKash PeméTka. DIeKTPOXUMUUECKUH psf
HanpspkeHud MetanioB. dusnyeckre U XMMHUYECKHE CBOWCTBa MeTayuloB. OOIiue crocoObl MOJTydeHHs
MeTauioB. [ToHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT Koppo3uu. CruiaBbl (CTajb,
YYT'yH, JIOpaTIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenounble Metaymbl: mosnokeHue B Ilepuomumueckoil cucrtemMe xXumuueckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE MX aTOMOB, HAaXOXIEHHE B Ipupoje. PU3ndecKkue U XMMHUECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kaiusa). OKCUIbl U TUAPOKCUABI HAaTpusl U Kanus. [IpuMeHeHue menouyHbIx METAIIIOB U
UX COEUHEHMII.

[IlerouHO3eMeENbHBIE METAIBI MarHvii W KauplMii: nosiokeHue B Ilepuogmueckoil cucreme
XUMHUYECKUX 31eMeHToB [l. 1. MenneneeBa, CTpoeHHE X aTOMOB, HAXOXKAECHHUE B npupoae. Puszndeckue u
XMMHUYECKHE CBOMCTBA MarHus M Kaiuplus. BakHeimme coequHEHMs KanbLus (OKCUZ, TUIPOKCHI, COJIN).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMuHMi: nosioxkeHue B llepmoamdeckoid cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTpOEHHUE aTOMa, HaXOXJeHHue B mpupoje. Ouzndyeckne 1 XMMUYECKUE CBOWCTBA ATIOMHUHUSA. AM(POTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUA ATFOMUHUS.



Kenezo: momoxenue B llepmoamyeckoi cucreme xumuueckux snemeHToB J[. M. Menpaeneesa,
CTPOEHHME aToMa, HaxOoXJAeHue B mpupoje. Puznyeckue M XUMHUYECKHE CBoWcTBa kene3a. OKcuppl,
ruzapokcuabl v conu xenesa (I1) u xxenesa (I11), ux cocras, cBoiicTBa U NOJyuEHUE.

Xumuueckuii IKcnepumennt.

O3HAKOMJIEHHE C oOpa3laMd METaUIOB M CIUIABOB, MX (U3UYECKUMH CBOMCTBAMHU, H3ydEHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO — HCIIOJIb30BAaHHE BHICOMATEpHANIOB), OCOOCHHOCTEH
B3aMMOJICICTBUS OKCHJA KaJbLiig M HATpUs C BOAON (BO3MOXKHO MCIIOJIB30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIeIOBaHUE CBOMCTB KECTKOM BOJIBI, IIPOLIECCA TOPEHUS Kelle3a B KUCIO0poie (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), INPU3HAKOB IPOTEKAHMS KAYECTBEHHBIX peaKUUil Ha HOHBI: MarHus, KajiblLiuf,
amoMuHus, nuuka, dxkenesa (II) m xemeza (III), memm (II), HabmogeHMEe W OMMCAHHE TPOLECCOB
OKpAaILIMBaHUs IJIAMEHU MOHAMH HATpUsl, KaJaus U KajablUs (BO3MOXKHO MCIIOJIb30BAHUE BUIEOMATEPUATIOB),
ucciesioBaHie aM(pOTEepHBIX CBOMCTB THAPOKCHJA QJIIOMUHUS U TUAPOKCHJIA LIMHKA, pELICHHe
HKCHEPUMEHTAIbHBIX 33134 110 TeMe «BaxHel1e MeTamibl U UX COSAMHEHUS.

XuMus M OKpyxkamoLas cpeaa

BemectBa 1 MaTepuanbsl B OBCEJHEBHOW JKU3HU 4esloBeKa. be3omacHoe UCHoab30BaHUE BEIIECTB U
XMUMHUYECKHUX peakiuii B ObITy. [lepBas momonib Mpu XMMUYECKHX OXKOIr'aX U OTPABJICHUSX.

XuMHUUECKOe 3arpsi3HeHHe OKpy»Karollel cpenbl (MpeaenbHas JOMYCTHMas KOHLEHTpAlMsl BEILECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJI0TMYECKUX Ipodiem.

Xumuueckuii Ixcnepumenm:

u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, [TOJIMMEPHbIE MaTepHaIbl).

Meosicnpeomemnuie ceasu

Peanuzanuss MeXNnpeIMETHBIX CBSI3€H MpPU M3YYEHHHM XUMHUU B 9 Kilacce OCYIIECTBISETCS 4Yepes
WCTIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSITHH, SBJISIONIMXCS CHCTEMHBIMH
JUIs1 OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO1u1re ecTeCTBEHHO-HAay4YHbIE MOHATUSA: HAay4yHbIH (DaKT, rumoTesa, 3aKOH, TEOpUs, aHAJIN3, CUHTE3,
KJacCupUKalys, MNEepUOAUYHOCTb, HAONIOJEHUE, AKCHEPUMEHT, MOJIEIMPOBAHUE, H3MEPEHUE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MaTEpUaJIbL.

®dusnka: marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOINbI, PaAHOaKTUBHOCTD,
MOJIEKYJIa, IEKTPUUYECKHUM 3apsi]l, MPOBOJIHUKH, NOTYIPOBOJIHUKH, JUIIEKTPUKH, (DOTORIEMEHT, BELIECTBO,
T€N0, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, I'a3, pacTBOP, pPAaCTBOPUMOCTb, KpUCTANINYECKas penérka,
CIUIaBbI, (pU3MYECKHE BEIUYMHBI, €IUHUIBI U3MEPEHMs, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3[BL,
Connue.

buonorusi:  ¢dorocunTes, npixanue, Ouocdepa, dKOCUCTEMa, MHMHEpaJbHBIE  YHAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPO/IbI, MOJE3HbIE HCKOMIaeMble, TOILINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS IMPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS JOCTUTAIOTCS B
xoze OOy4eHHs XHMUU B €IWHCTBE Y4eOHON W BOCHHUTATENBbHOH JEATEIbHOCTH B COOTBETCTBHU C
TPaJiMLINOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU U 1yXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMU, IPUHSTHIMU
B 00I1IeCTBE MMpaBUJIaMU U HOpMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAaMOPa3BUTHL
U COLIMAIN3aUuU 00yJaroIXCs.

JInuHOCTHBIE pE3yabTaThl OTPAXArOT TOTOBHOCTh OOYYAIOLIUXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACLIMPEHUE OIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTHU:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY M HAyYHOMY HACJIEIHNIO,
[IOHMMAaHUs 3HAUEHUs XMMHUYECKOM HayKu B HKU3HU COBPEMEHHOrO OOIECTBAa, CIIOCOOHOCTHU BIAJETh
JOCTOBEPHOIN MH(OpMAIIHEH O MepPeIOBbIX JOCTHKEHUAX U OTKPBITUSX MUPOBOU U OTEYECTBEHHOH XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJCTaBICHUS] O COLMAIbHBIX HOpMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHOMCCIEeA0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM IESTENbHOCTU MPHU BBIMOJIHEHUU
y4eOHBIX, MO3HABATENBHBIX 3a7ay, BBIIOJHEHUHM XHMHUYECKHX OJKCIIEPHMEHTOB, CO3JaHUU Y4EOHBIX
MIPOEKTOB, CTPEMJIEHHSI K B3aMMOIOHMMAHUIO U B3aMMOIIOMOIIM B IPOLECCE 3TOM yueOHOU J1eATeNbHOCTH,
TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE U IOCTYNKHM CBOUX TOBApUUIEH C TMO3MLIMH HPAaBCTBEHHBIX U
IIPABOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BELIECTBE W XHWMHUYECKOW pEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHUSl HAyKH M COCTABIISIIOIIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH Hay4HOMH
KapTUHbl MHpa, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS HPUPOJBI, B3aMMOCBS3SX
4eJI0BEKA C IPUPOJHON CPENloil, O pOJIM XMMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEM;

MI03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA IOJyYE€HUE HOBBIX 3HAHMW MO XUMHUHU, HEOOXOAUMBIE
Ui 00BACHEHUs HaOMIOJaeMblX TMPOLIECCOB M SIBICHUM, I103HABATEIbHOW, HWH(GOPMAIMOHHON W
YUTATENIbCKOM KYJIbTYpbl, B TOM YHCII€ HaBBIKOB CaMOCTOSATENBbHOM pabOThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0O U TO03HAaHUIO, JIOOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM000pa30BaHUIO, TIPOCKTHOM W  HCCIECNOBATEIBCKONW JIEATETHHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0pPOBbIO, YCTAaHOBKHM Ha
3/I0pOBBIM 00pa3 JKW3HM, OCO3HAHME IOCIEICTBUN U HENPUATHE BPEAHBIX MPUBBIUEK (YNOTpeOIeHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHHsI), HEOOXOIUMOCTH COOJIOACHUS NPaBUiI O€30MacCHOCTH MPH OOpaIeHUH ¢
XUMHUYECKMMH BEIIECTBAMHU B OBITY U peaibHOMN >KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil U TpyAa pa3iuyHOro poja, YBaXeHHE K TPyLy U
pe3yspTaTaM TpPYAOBOH NEATEIbHOCTH, B TOM YHMCIIE HA OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HAHUN IO
XMMHHU, OCO3HAHHBIA BHIOOp WHAWBUIYAIBHOM TPAaeKTOPUU NPONOJDKEHHs O0Opa3oBaHUS C Y4ETOM



JUYHOCTHBIX MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM
npoecCHOHALHON ACSITENTFHOCTH M PAa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJanTHPOBATHCS B
npodeccuoHaBEHOM cpejie;

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKHU 11erecoo0pa3Hoe OTHOLIEHUE K MPUPOJie KaK MCTOYHUKY JKU3HH Ha 3emile, OCHOBE €&
CYIIECTBOBAHMSI, IMMOHUMAHHE IIEHHOCTH 3J0pPOBOTO U 0O€30MacHOTO o0pa3a JKHU3HH, OTBETCTBECHHOE
OTHOIIICHHUE K COOCTBEHHOMY (DPU3HUYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBWI 6€30MacHOro MOBEICHUs TPHU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUIX, YTPOKAIOUINX 310POBbIO
W SKU3HH JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, NOJNydaeMble MNP H3YYCHHHM XWMUHU, JUIS DEIICHHUS 3ajad,
CBSI3aHHBIX C OKPYXAIOUIEH MPUPOAHOM CpENOW, IJIs IOBBILICHHS YPOBHS SKOJOTMYECKOW KYJIBTYpHI,
OCO3HaHUs TTI00aJIBbHOTO XapaKTepa dKOJOTHYECKUX MPOoOJieM U MyTel MX pelIeHUs] MOCPEeICTBOM METO/I0B
XUMHUHU, OSKOJOTMYECKOIO0  MBIIIJIEHUS, YMEHHUS  PYKOBOJCTBOBATHCSI KM B  I103HABaTEIbHOI,
KOMMYHUKATUBHOM U COLIMAJIbHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX Pe3yabTaTOB BBIACISAIOT 3HAYUMbIE AJ1s1 (OPMHUPOBAHUS MHUPOBO33PEHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHUs, MPUHIMUIN, THIOTEe3a, (PaKT, CUCTEMa, MPOIecC, SKCIEPUMEHT U
JPYyTOE.), KOTOPHIC UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W IMO3BOJSIOT HA OCHOBE
3HAHUW W3 OTUX MPEIAMETOB (OPMUPOBATH MPEICTABICHHE O IICJIOCTHOH HAYyYHOW KApTHUHE MHpA, H
yHHUBEpCalbHbIE y4yeOHbIE JAeWcTBUA (ITO3HABATENIbHBIE, KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPHIC
obOecnieunBalOT (HOpMHPOBAHHE TOTOBHOCTH K CAMOCTOSATEIHHOMY IIJIAHUPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOH eI TeTbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUMN: PACKPBIBaTh CMBICI
XUMUYECKUX TOHATUN (BBIIETATh WX XapaKTEpHbIC MPHU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C JIPYTUMHU
MOHSTUSMH ), UCTIOIH30BATh IMOHATUS IJIs1 OOBSICHEHUST OTACIBbHBIX (DaKTOB U SIBJICHUH, BEIOMPATh OCHOBAHUS
Y KPUTEPUU AJIs KIACCU(PUKAIMU XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, YCTaHABIUBATh MPUIMHHO-
CIIEJICTBEHHBIE CBSI3M MEXKAY OOBEKTaMU HW3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHUBHEIE,
NeAYKTUBHBIE, 10 aHAJIOTHH), I€TIaTh BHIBOJBI U 3aKITIOUCHUS;

yMEHHE TPUMEHSITh B TpOIEcce TMO3HAHUS TOHATHS (NMPEAMETHbIE U  METalpeIMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIIH, UCTIONIB3YEMbIE B XUMHUH, MPEOOPA30BBIBATH IIUPOKO MPUMEHSEMbIEC B
XUMHH MOJIENIbHBIE TPEJCTAaBICHUS — XUMHUYECKUH 3HAaK (CHMBOJ D3JEMEHTa), XHUMHUYecKas (opmyna u
ypaBHEHHWE XHUMHYECKOW peakIuu — TpH pelieHUH Y4eOHO-TIO3HABATENBHBIX 3a7a4, C Y4ETOM 3THUX
MOJICJIBHBIX MPECTABICHUN BBISBIISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA U3Y9aeMbIX OOBHEKTOB
— XUMHUYECKHX BEHIECTB W XUMHYECKHX pEaKIMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJIE/ICTBEHHBIE CBSI3U U MTPOTUBOPEUUS B U3yUAEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble ucciienoBare/ibcKkie JeHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOIMPOCHI B KA4€CTBE WHCTPYMEHTA IO3HAHUS, a TaKXke B
KaueCTBE OCHOBBI /I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NpuOOpeTeHHue OmMbITa 10 IUTAHUPOBAHWIO, OpPraHHW3allMd M  TPOBEACHUIO  YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM IPOIIecca, CAMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yJIbTar,
(dbopMynupoBaTh 0000IIEHUS U BBIBOJIBI [0 PE3yJbTaTaM MPOBEIEHHOTO OMbITA, UCCIIEIOBAaHUS, COCTABIATh
oT4€T O MpoAETaHHOoH pabdorTe.

Padorta ¢ unopmanmeii:



yMEHHE BBIOMpATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BHIOB U (OpPM
NPEJCTABICHUS, TOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJIAPHAs JINTEpaTypa XHUMHUYECKOTO
COJIEpKaHusl, CIPABOYHBIC MOCOOMSs, pecypchl MHTepHEeTa), KPUTHUECKH OIICHUBATH MPOTUBOPCUYHBYIO U
HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSATh pPAa3IMYHbIE METOAbI M 3alpochl MpU MOHCKE M oTbOope uHpopmanuu u
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JUIS BBIMOJIHEHUS Y4YEOHBIX U TMO3HABATENBHBIX 3ajad
ONpeNeIEHHOTO  TWMA, NpUOOpeTeHHe OmbiTa B OOJIACTH  HCIOJIb30BaHUS ~ MH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTH, OBJIaICHHE KYIbTYpPOU aKTUBHOTO HCIIOIb30BAHUS PA3IIUYHBIX MTOMCKOBBIX
CUCTEM, CaMOCTOSATEIbHO BBIOMpAaTh ONTHUMalbHYIO (opMmy mpeacraBieHuss UHGOpMaLUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d HECIOKHBIMU CXEeMaMH, TharpaMMamu, ApyruMu popmamu rpaduku u
AX KOMOMHAILIMAMIE;

YMEHHE HCIOIb30BaTh U aHAJIM3UPOBATH B IMPOLIECCE YUeOHOM M MCCIIEeNOBATEIbCKON NIEATEIbHOCTH
nH(OPMALIMI0O O BIUSHUM TMPOMBIIUIEHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOpTAa HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEBI.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE elCTBHUS:

YMEHHUS 33/1aBaTh BOMPOCHI (B XOJ€ AUaiora u (Uiu) TUCKYCCHM) MO CYIIECTBY OOCYKIaeMOU TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS MTPEIOKECHHON 3a1a4H;

YMEHHS TIPEICTaBIATh IOJNYUYCHHBIC pPE3y/IbTaThl IO3HABATEIIBHON JEATCILHOCTH B YCTHBIX U
MMMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIUI0 PE3YJIbTATOB BBIMOJHCHUS XUMHYECKOTO JKCIIEPHMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MMPOEKTA);

yMEHHUS Y4eOHOTO COTpPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHON IIO3HABaTENbHOU W
HCCIIEIOBATENbCKON JEATENIbHOCTH IPU PELIEHUH BO3HUKAIOIIMX IpPOOJIEeM Ha OCHOBE Y4€Tra o0luX
MHTEPECOB U COTJIACOBAHUS MO3UIMH (00CyX1eHUsI, 0OOMEH MHEHHUSIMH, «MO3TOBbIE IUITYPMBI», KOOPAUHALINS
COBMECTHBIX JICHCTBHI, OTpeieieHue KPUTEPUEB MO OIIEHKE KaueCTBa BHITIOJTHEHHON pabOTHI U IpyTHe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMNPENENATh LEeNH JeSTENIbHOCTH, IUJIaHUpPOBaTh, OCYLIECTBIATD,
KOHTPOJIMPOBATh M TpPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATENBHOCTH, BBHIOMpaTh Hambolee
s (deKTHBHBIE CIOCOOBI pelieHus Y4eOHBIX W MO3HABATENBHBIX 33/1a4, CAMOCTOSITENILHO COCTaBJIATh WU
KOPPEKTUPOBATh MPEITI0KEHHBIH aJITOPUTM JEHCTBUIN MPHU BBHIMOJHEHUU 33JaHUNA C Y4ETOM MONTYYCHUS
HOBBIX 3HAHHI 00 M3y4aeMBbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLIEHUBATH COOTBETCTBHE MOJIYYCHHOTO
pe3ynbraTa 3asBJICHHON 1€/, YMEHHUE MCIOJIb30BaTh W aHAJIM3MPOBATh KOHTEKCTHI, Ipe/jaraéMble B
YCIIOBUY 3aJaHHIA.

MNPEIMETHBIE PE3YJBTATHBI

B cocrtaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHUIO 0053aTEIbHOIO COAEpIKAHMS, YCTAaHOBJIECHHOTO
naHHOM (enepanpbHOM pabodeil mporpamMMoi, BBIJCISIOT: OCBOCHHBIE OOYUYaIOIIMMUCS HAay4YHBIC 3HAHMSI,
YMEHHUS U CIIOCOOBI ACUCTBHM, cCrielupUIecKHe sl MPEeIMETHON 001acT «XUMHSI», BUABI ACSITETLHOCTH T10
MOJIYYEHHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIpPETAINH, TPeoOpa30BaHUIO M TPUMEHEHHUIO B PA3TUYHBIX Y4eOHBIX
Y HOBBIX CHTYAIIHSIX.

K xoniy oOydenust B 8 kJjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: aTOM, MOJIEKYJIa, XUMHUYCCKUIH IJICMEHT,

MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOAHOPOJHAs), BAIEHTHOCTD,
OTHOCHUTEIIbHASI aTOMHAsi M MOJICKYJISIpHAsE Macca, KOJTUYECTBO BEIIECTBA, MOJb, MOJISIpHAS Macca,
MaccoBasl JI0Jii XMMHUYECKOrO 3JIeMEHTa B COCJAMHEHUH, MOJSPHBIA O0BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJIb, DJEKTPOOTPULIATEIILHOCTb, CTENEeHb OKHUCJICHUS, XHUMUYecKas peakuus,
KIacCUUKALUSA PEaKIUi: PEeaKIui COSAMHCHHS, PEAKIUU DPA3JIOKCHHS, PEAKIUU 3aMEIIeHUs,



peaknuu oOMeHa, K30- M SHIAOTEPMUUYECKHE PEAKIIUU, TEIUIOBOM A((EeKT peakiuu, sapo aToMa,
AJIEKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTANIb, PAaAMyC aTOMa, XMUMHUYECKas CBS3b, MOJSpHAs U
HENoJIsIpHasi KOBAJIEHTHAs CBsA3b, MOHHAs CBA3b, MOH, KaTUOH, aHWOH, PacTBOp, MaccoBas A0
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALMsI) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHMX MOHATHM M MPUMEHSATH 3TU MOHATUS IIPU
OIMCaHWUH BEIIECTB U UX IIPEBpaILEHUI];

® UCMOJb30BaTh XHWMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBi€HHs (OpMyJ BEIIECTB U ypaBHEHUH
XUMHUYECKHUX peaKiuii;

® OIpeneNiTh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COECJUHEHHUSAX, CTENEHb OKHCICHMS
3JIEMEHTOB B OWMHApHBIX COCIUHEHUSX, NMPUHAUIEHKHOCTh BEIIECTB K OINPEAeIIEHHOMY KiIaccy
COeMHEHU 1Mo GopmyliaMm, BHJ XUMUYECKOH CBA3HM (KOBAJICHTHAs M MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSIX;

e packpbiBath cMmbici [lepuoanueckoro 3akona [[. 1. MenaeneeBa: J€eMOHCTPUPOBATH MIOHUMAHUE
NEPUOIMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX JJIEMEHTOB OT UX I[IOJIOKEHHUS B
Ilepuonuueckoil cucreme, 3aKOHOB COXPaHEHUSI MAacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

® ONUCBHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy Ilepuonndeckoil cHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3jMyaTh MOHITHS «TJlaBHas moArpymnmna (A-rpynmna)» u «mnodouynas noarpynna (b-
TpYIIa)», Majble U OOJNBIINE MEPHOIBI, COOTHOCHTHh 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TAOJIHUIIE
«Ilepuonnyeckas cucrema xumuueckux osinemeHToB JI. M. MenzaeneeBa» ¢ 4YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa, ooOuiee
YHCJIO 3JIEKTPOHOB U pacHpe/iesieHne X MO JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIUPOBaTh XMMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIECTBA, XUMHYECKHUE pEaKIUH
(M0 uMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIIIOBOMY 3D (PEKTy);

® XapakTepu3oBaThb (ONHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB pPA3JIUYHBIX KJIAcCOB,
MOATBEP:K/1asi OMMCAHUE MPUMEPAMU MOJIEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX
pEeaKIunii;

® [IPOTHO3UPOBATH CBOWCTBA BEILECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BOZMOXKHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOr0 3JIeMEeHTa MO0 (opMyse COEIMHEHHs, MacCOBYIO JIOJIO BEIIeCTBA B pacTBOpE,
IIPOBOAUTH PacU€ThI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

® IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON NEATEIBHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHHE,
0000111eHUEe, CUCTEMATU3AINIO0, KIaCCU(UKAINIO, BBISIBICHUE MPUUYUHHO-CIIEACTBEHHBIX CBS3EH —
JUIS M3YyYEHUsI CBOWCTB BEIIECTB M XHUMHUYECKUX PEaKIHi, €CTeCTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOJI0/IeHUE, U3MEpEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH);

e cjenoBaTh IpaBHJIaM IOJIb30BAHMSI XUMHUYECKOW MOCYAOW M JabOpaTOpHBIM 00OpYyIOBaHUEM, a
TaKXke MpaBujiaM OOpaIlleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLMSMHU IO BBITOIHEHUIO
71a00paTOPHBIX XMUMHMYECKHX OIBITOB MO TOJYYEHHIO M COOMpaHMIO Tra3000pa3HBIX BEILECTB
(Bomopoa M KHUCIOpOZa), MHPUTOTOBJIEHHIO PAcTBOPOB C OINpEeAeNEHHOM MaccoBOW jaoiei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh U MPOBOAMTH XUMHUYECKHE OKCIIEPUMEHTHI II0
pacro3HaBaHUIO pAacTBOPOB IIEJIOYEH M  KHUCIOT C IOMOIIBIO HWHAMKATOpPOB (JIAKMYC,
¢beHondTasenH, METUIOPAHXK U APYTHE).

K konmy oOyuyenus B 9 kiacce mpeiaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh

c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:



PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MOHSATUH: XUMUYECKHM 3JIEMEHT, aTOM, MOJEKYJa,
WOH, KAaTHOH, aHWOH, NPOCTOE  BEIIECTBO,  CIOXKHOE  BEIIECTBO,  BaJCHTHOCTH,
JEKTPOOTPULATELHOCTh, CTENEHb OKUCIECHMS, XHMHUYECKas peaklus, XUMHUYEcKas CBs3b,
TETIOBOM A(PQEKT peakiyy, MOJb, MOJSPHBIH 00BEM, PACTBOP, ICKTPOIUTHI, HEIJIECKTPOIHTEHI,
ANEKTPOIUTHYECKAsT JUCCOIMALMSI, PEaKIUd HOHHOTO OOMeHa, KaTaau3aTop, XHMHYECKOe
paBHOBecHe, 00paTUMble U HEOOpaTUMbIE PEeaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUU,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS, METAIUTMYECKas ), KpUCTAJUTMYECKasl PelI€TKa, KOPPO3Hst
METaJIJIOB, CILIABbI, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHo AonyctumMast konuentpauus [1JIK
BEIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHSITHH U MPUMEHSATH 3TH MOHATHUS MPU
OIMCAaHUU BEIIECTB U UX MPEBPAILCHUN;

UCIOJIb30BaTh XMUMHYECKYI0 CHMBOJIMKY JUIsl COCTaBJ€HHUS (OpMYa BEHIECTB M ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

ONpEAENATh BAJICHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKHX OJIIEMEHTOB B COCIUHEHHSIX
Pa3IMYHOIO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K ONPEACNEHHOMY KJAcCy COEAMHEHUH 110
dbopmynaM, BHJI XUMHYECKOW CBSI3M (KOBAJICHTHAs, HOHHAs, METAUTNYECKas) B HEOPTaHUYECKUX
COCMHEHUSX, 3apsA] MOHA IO XMMHYECKOl ¢opmyle, XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPTaHUYECKUX COSAMHEHUM, THI KPUCTATTNYECKON PeIIETKU KOHKPETHOTO BEIIECTBA;
packpbiBaTh cmbich [lepuonuyeckoro 3akona JI. M. MenneneeBa u J€MOHCTPUPOBATH €rO
MOHMMAaHMUE: OMUCHIBATh M XapakTepuszoBaTh TabmuuHyto (opmy Ilepuonuyeckoii cucTeMBbI
XUMUYECKUX DJIEMEHTOB: pa3finyaTh MOHATHUS «TJIaBHas moarpynna (A-Tpymma)» U «modouyHas
noarpynna (b-rpynma)», manble W OOJbIIME NEPUOABI, COOTHOCUTH O0O3HAUEHUs, KOTOpHIE
UMEIOTCS B MNEPUOJMYECKON TabnuIle, C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj si/pa, 00lee YUCIIO 3JIEKTPOHOB U pacipeiesieHUe UX Mo
ANEKTPOHHBIM CJI0AM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB U UX
COEIMHEHMH B Mpejienax MajiblX MEpUOJIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;
KJIacCCU(UIUPOBATh XMMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMHMUYECKHUE pPEaKIMU
(M0 YMCIly ¥ COCTaBY y4acTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3((}EKTy, 0 U3MEHEHUIO
CTETIEHEeH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMIME M CHenudUUEecCKHe XMMHUYECKHE CBOMCTBA MPOCTHIX H
CIIOKHBIX BEILECTB, MOATBEP)KIAsl ONMCAHUE MPUMEPAMHM MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHMM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUYECKON JAUCCOLMALMUA KHUCIIOT, IEN0YEH U COJIEH, MOJIHBIE U
COKpalI€HHbIE YpaBHEHUS peaklUil MOHHOTO OOMEHa, ypaBHEHHUS DPEaKIUil, MOATBEP: KIAIOLINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUi MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLnil;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTU MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHAYECKOTO 3JIeMEeHTa 10 (opMyse COEIWHEHHs, MacCOBYIO JIOJIO BEIIECTBA B pacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKON peaKIiy;

coOmro1aTh TIpaBWja TMOJIH30BAHUSI XUMHUYECKON TMOCYAOHW W JIaOOpaTOpHBIM OOOpYIOBAaHUEM, a
TaKXKe IMpaBHUja OOpalleHUs] C BEUIECTBAMH B COOTBETCTBHHM C MHCTPYKLIMSMHU IO BBIIOJIHEHHIO



71a00paTOPHBIX XWMHUYECKHX OMNBITOB IO IOJYYCHHIO W COOMpAaHHUIO Tra3000pa3HBIX BELIECTB
(aMMHMaKa U yriaeKucioro rasa);

NPOBOANUTh PEAKLIUH, MOATBEPXKAAIOMINE KAYECTBEHHBIH COCTAB  PAa3lWYHBIX  BELIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpoMuAa-, HMOAMI-, KapOoHat-, Qocdar-, cuaukar-,
cynb(haT-, THAPOKCUA-NOHBI, KATHOHBI aMMOHUS ¥ HOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE
B BOJIHBIX pacTBOpax HEOPraHMUYECKHUX BELIECTB;

NPUMEHSATh OCHOBHBIEC OINEPAallMU MBICIUTEIBHON AEATEILHOCTH — aHAIN3 M CHHTE3, CpPaBHEHHE,
00001IeHne, CHCTEMAaTHU3aINIO0, BBIBICHHE NPUYMHHO-CICICTBEHHBIX CBSI3€H — Uil W3ydEeHUs
CBOMCTB BCIICCTB H XHUMHYCCKUX peaKHI/Iﬁ, CCTCCTBCHHO-HAYYHBIC MCTOAbI IIO3HAHUA —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHE

8 KJIACC
KosunyecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUHMHUYECKHE MOHATHS
X — 0
11 eciffﬁsom?jﬁiap}: 1(1) ;Ilff;zecmﬁ 5 2 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JEATEILHOCTH YeJIOBEKA
bubnunoreka LIOK
1.2 B 15 1
CHICCTEA T XHMHCCIHE peakdi https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
21 Bosznyx. Kucnopoa. Ionsitie 06 5 bubmuoteka [IOK
' OKCHJIaxX https://m.edsoo.ru/7f41837c
99 Bonopon. IlonsaTue o kuciorax u 3 1 bubnmnoreka HOK
' COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
' HEOPTaHMYECKUX COCTUHEHHIA https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. U. MenaesieeBa. CTpoenne atoMmoB. XuMH4ecKast
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUA

3.1

[Tepuonnueckuii 3aKOH U

7

but6mmoreka [IOK



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
XHUMHUYECKUX djieMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYecKas CBA3b.

3.2 OKHCIUTETBLHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIBbHBIC peaKLII/II/I
Uroro no pazueny 15 bubnrorexa LIOK
https://m.edso00.ru/7f41837c
[ToBTOpenue kypca 8 kinacca 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. BeniecTBO U XUMHUYeCKHE PeaKIUun
[loBTOpEeHME U yriaybieHue 3HaHUH Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAs TUCCOLIUALIHS. bubmmoreka [JOK
1.3 8 1 1
XUMHUECKUE PEAKIK B PACTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast xapakTepUCTHKa XUMUYECKHX 4 1 bubmuoteka [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
o | e e :
' PYHIHL 2-¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| snemenros Vaspyams Ason gucopui | 7 ,  BumorerallOK
' PYHHEL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
o | e s . | , Bk
' Ny PYTHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTMHCHHUS
Hroro no pasneny 25



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

Pa3gen 3. MeTajibl M HX COeAUHEHUA

3.1 OO0mre CBOMCTBa METAILIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m 1 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxuelnme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7§41a636
Wroro mo paszneny 20
Pa3znen 4. Xumus u okpyxaomasi cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HH YEJI0BEKA 3 bubmorexa HOK
' m p https://m.edso0.ru/7f41a636
Utoro no pazneny 3
IToBTOpPEHUE N3YUEHHOTO 3 bubmorexa HOK
P ya https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N Koanvecrso yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Kontposabubie  IIpakTuueckue oGpa3soBaTeJbHbIe
n/n Bceero U3yYeHUS
padoTbI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bubnunoreka LIOK
yemoBeka. Tema v BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX O3HAHMS B XUMHH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpaxTuueckas padora Ne 1 «IIpaBuiia paboThl
3 B JIia60paTOpI/II/IpI/I PUEMBI 06p:meHHs[I<): 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
Uucteie BemecTBa U cMecu. CrocoObl bubnunoreka LIOK
4 . 1
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padora Ne 2 «P JICHU
5 caljeceﬁ (Ij: npnll)v[e6:e O‘JIT/ICTKI/I a:130IllseapeeHHeo171 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmmnoreka HOK
XUMHYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIIECTB. 1 but6mmoreka [IOK
Xumundeckas popmysa. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae



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

XHUMHUYCCKUX 3JICMCHTOB

1 OrtHocuTeNnbHas aTOMHAs Macca. bu6nmoreka [IOK
OTHocHUTEbHAS MOJISKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHUYECKOT0 DJIEMEHTA B bu6nmoreka [IOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 Konnuectso Bemecrsa. Moius. MossipHas Bu6mumotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubmuoreka [{OK
XuMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnorexa [JOK
XMUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus KonmdecTBa, MacChl BEIIECTBA 11O bubmuoreka [{OK
17 .
YpaBHEHUSIM XUMHUYCCKUX PEaKIni https://m.edsoo.ru/ff0d5708
Knaccudukamus xuMruueckux peakiui
18 (coez[I/IHq;HI/I;IHpawlomeHHﬂ 33.156]1161:-11/1}1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONEIUCT. O60gI?IeHI/Ie 51 bubmmorexa [OK
B https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHU
20 KonTponbnas padora Nel no teme «BemiectBa bubmuoreka [JOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 Kncf[l}(l));on — 3JIEMEHT U IIPOCTOE Befl.ly:CTBO. Bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
29 du3znuecknue U XuMHUUECKHE CBOMCTBA bubnunorexa LIOK

KHcJopoaa (peaKL[I/II/I OKHCJICHUA, FOpeHI/IC).

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

ITonsaTHe 00 okcUmax

CriocoOsl MosTydeHus: KUCIopoia B

23 1a00paTOpPUH U MPOMBIIUIEHHOCTH. Bubmmorexa IOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TermnoBoi 3PheKT XMMUYECKON peakinu
24 MTOHSTHE O T(i)];()i)MOXI/IMI/I‘leCKOM yII))aBH:HI/H:I bubnrorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
TormmmBo (HepTh, Yroab U METaH).
25 3an513HeI-§I/qul;032[}},/rxa CIIOCOOBI )ero bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHHUS
[IpakTrueckas padota Ne 3 o Teme
26 «1?[OJIYLICHI/IG u 206I/IpaHI/I€ KHCJIOpOJIa brbmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €ro CBOMCTBY
97 Bonopon — 351eMeHT U IpOCTOE BEIIECTBO. Bbu6moteka [JOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 du3znyecknue U XUMHUUYECKHE CBOMCTBA bubnmorexa LIOK
Bojiopoa. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe O KMUCTOTAX U COJAX bubnuorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl oTy4eHust BOAOPO/Ia B bubmuorexka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas pabota Ne 4 o Teme
31 «ﬁony%m&e u IZO6I/IpaHI/Ie BOAOpOJA Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
. n bubnuotexa [JOK
32 MossipHblii 005EM ra30B. 3aK0OH ABOTapPO https://m.edsoo.ru/f0d542e
33 Broraucnenns 00pEMa, KOJIMUECTBA BEIIeCTBA but6mmoreka [IOK

ras3a 1o ero M3BeCTHOMY KOJIMYECTBY

https://m.edsoo.ru/ff0d55a0



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
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BEIIECTBA UIIH 00BEMY

Brruncnenus 00bEMOB ra3oB 10 ypaBHEHHUIO

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa LIOK
peardt . https://m.edsoo.ru/ff0d5708
OTHOILICHUM Ira30B
35 du3nYecKue U XMMUYECKHUE CBOMCTBA BOJIBI bubamorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocnoBanuii. [Tousitre 00 HHIMKATOpax bubmmorexa LIOK
' A P https://m.edsoo.ru/ff0d59e2
B .H
3 nemacemenmsc pactsops. Macconas 101 Brmorora LIOK
B PactBOpBL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
I1 6ota Ne 5
38 <<I§allf;i:(e)§i2}11{§: (;f:iBo 011: 2 :);MZ eJIEHHOM bubmmorexa [IOK
p N . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA
39 KontponsHast pabota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJacCupUKaIus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n N
" oCJI};quI/Ie 1/(1) :I/I(l)vmqecxnz C(;(())I/I:TBEI BuGmorexa [OK
KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bu6nunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMUMHUYECKHE CBOMCTBA bu6muoreka [JOK
OCHOBaHHH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT bubmuoteka [IOK
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https://m.edsoo.ru/ffOdfee2

Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI

bu6nmoreka [IOK

46 MOJIyYCHHUSI, XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33724 MO TEME bub6numoreka [IOK
«OCHOBHBIE KJIaCChl HEOPIaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsA3b MEXKy Kilaccamu bu6nunorexa LIOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHUMA buomiorexa LIOK
https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OCHOBHbIE bubnnoreka [JOK
KJIaCChl HEOPTaHUYECKUX COeTUHCHHI" https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KiIaCCHU(DHUKAITHI
51 xnﬁnqecxnx 3JIEMEHTOB. 1(?[0H;IITIHe 0 rpyImnax bubnrorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3akoH u [leproanyeckas
52 CI/I(?TGMZ XAMWUYECKHAX aﬂeMeIIzTOlJ: . . bubnuorexa LOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonpl, rpynibl, MOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oTormbl https://m.edsoo.ru/00ada342
CtpoeHune 3JIEKTPOHHBIX 000JI0UEK aTOMOB
55 3JITepMeHTOB HepHI:)lequKoﬁ cucremsl /1. U. bubmorexa I[IOK
https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTeprucTuka XMMHUYECKOT0 3JIEMEHTa 110 bu6muoreka [JOK

ero noJyiokeHuto B [lepuonndeckoit cucrteme

https://m.edsoo.ru/00ada824
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. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa s

o7 pa3BuTHUA HAayKu U npaktuku. . 1. Bubmmorexa IOK
. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbBIN, TIEIArOT U TPAKIAHIH
PesepBHbIil ypok. O0001IICHHE 1
58 CHCTIC)MaTHSZEHﬂ 3HaHHI§l / Beepoccuiickast bubmorexa OK
https://m.edsoo.ru/00adb33c
mpoBepoyHas padbora
KonTponbsHas padora Ne4 o teme «CTtpoeHue
59 aTOM:. XI/IMI/I‘II;CKa}I CBS3bY / BCGpOCCI/II;ICKaSI bubmrorexa LIOK
https://m.edsoo.ru/00adb486
poBepoyHas padbora
60 DNEeKTPOOTPUIIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMoHHas XxuMu4eckas CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHast nmonsipHasi XUMUYECKas CBS3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HEMOIsIpHAsT XUMHYECKAs! CBS3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
64 CreleHb OKUCIICHUS bubmmorexa LIOK
https://m.edsoo.ru/00adae28
65 OKHCANTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubmmorexa LIOK
https://m.edsoo.ru/00adb076
66 OKUCIUTEIN U BOCCTAHOBUTEIIH Bubmmorexa [IOK
https://m.edsoo.ru/00adb076
PesepBHbIil ypok. O6001ICHHE 1
67 CI/ICTEMB.TI/BZEI/IH 3HaHHI§l o Teme «CTpoeHue bubmrorexa LIOK
https://m.edsoo.ru/00ad9cb?2
aroma. XUMHUYECKasl CBS3b»
68 PezepBHblit ypok. O6o011eHuE 1 bubmuoteka [IOK
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cUCTeEMAaTH3al U 3HAHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 4
9 KJIACC
N Kosun4yecTBo yacos Jara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Konrpoubnbsie IIpakrnuyeckue o0pa3oBaTe/bHbIE
n/n Bcero HU3y4YeHUS
padoThI padoThI pecypcbl
. [lepuoanueckuii 3aKoH. Hepnonnt;clljlaﬂ . BuGnorexa LIOK
cuUcTeMa XMMHUYEeCKuX 35eMeHToB . 1.
https://m.edsoo.ru/00adb59e
Menneneesa
3 .
2 uumscoxnx anevienron nepai i 1 Buomiorexa LLOK
P P https://m.edsoo.ru/00adb6b6
IIEPHOJIOB
3 Knaccudukanms 1 HoMeHKIaTypa 1 bubnuoteka [JOK
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buipl xumMu4ueckoil CBSA3U M THIIBI 1 bu6nmoreka [JOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHue U yriydaeHue 3HaHUH 1 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca»
Knaccudukamnms XuMruaecKux peakiui mo bubnuorexa [JOK
6 1
Pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
, EEHHTI/IZ 2 cgo;z)ozm XHMqueceKoOﬁ é)eaKI_II/II/I. . Butmorexa LOK
HATHE O TOMOT€HHBIX M T€TEPOTEHHBIX
P https://m.edsoo.ru/00adbe9a
peakuusax
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IlonsaTre 0 XUMHUYECKOM paBHOBCCHUU.
(DaKTOpr, BJIMAIOIIUE HA CKOPOCTH

bu6mmoreka [IOK

8 XMUMHAYECKON PEaKIiuy U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC bubnmoreka [JOK
peakuu https://m.edsoo.ru/00adcade
10 Teopust FIEKTPOTUTUYECKON AUCCOIUALIUH. bu6mmoreka [IOK
CuiibHbIC U cl1a0ble 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUS peakiuii bubmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM
12 B CBETE MPEJCTaBICHUN 00 bubmorexa [JOK
5 https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUYECKOM TUCCOLIUAIIUU
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEACTABICHUHN 00 IEKTPOTUTUUECKON bubmmoreia LIOK
https://m.edsoo.ru/00add8h2
JTUCCOITHAITIT
14 [TonsTHE 0 TUIpONIU3E CONelt bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CUCTEMATH3aIIU 3HAHUI bubmorexa HOK
https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue bubnnoreka [JOK
16
IKCIIEPUMEHTAIBHBIX 33139 https://m.edsoo.ru/00addbfa
KonTponbnas pabota No2 mo Teme
17 <<3J‘ICII()TpOJ'II/ITI/EICCKaSI JIACCOIUALINS. Bu6miorexa LIOK
https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO01mas XxapakTepuCTHKa TaJIOTeHOB. bubnmoreka [JOK
XUMHUYECKHEe CBOMCTBA Ha MPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. ComsiHast KHCIIOTa, bubnmuorexa [JOK
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XUMHUYECKHUE CBOMCTBA, MOJIYYCHHE,
MIPUMEHCHHE

https://m.edso0.ru/00ade104

[TpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «HovnyquHe COJISIHOM KHUCIIOTBI, U3yUEHUE €€ https://m.eds0o.ru/00ade348
CBOMCTBY»
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
21 peakmuii, eciu OI}[,I/II)H W3 pearcHTOB JIaH B bubmorexa [JOK
https://m.edsoo.ru/00ade488
n30BITKE
99 OO6mas xapakTepucTuka 31eMeHToB VIA- bubnnoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJIOTPOIHBIE MOJIU(DUKALIUNA CEPBHI.
23 Haxomi[eHHe cepljf I/I(beé C(I)leI[I/IHeE){I/Iﬁ B bubmorexa [JOK
’ https://m.edsoo.ru/00ade64a
npupoe. XMMHUYECKHE CBONCTBA CEPBI
CepoBonopoi, ctpocHHE, (PU3HUECKUC U bubnuorexa [JOK
24 o
XMUMHAYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnoreka [JOK
Y XUMHUYECKHE CBOWCTBA, TPIMEHEHNE https://m.edsoo.ru/00adea28
XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
26 IIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHUs bubnnoreka [JOK
CEpPHOI KHCIOTHI. XMMUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpY’Kalolllel Cpeibl COEAMHEHUSIMU CEPBI
97 Brraucnenme MaccoBOM JOIH BEIXOJa bu6mmorexa [IOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa SJ1eMEeHTOB VA-
28 rpylllIInH. Aps:OT ;)acnpOCTpaHeHI/Ie B IIpUpoOJIE Bubmorexa HOK
’ . ’ https://m.edsoo.ru/00adeea6
(du3HYecKre U XUMHUIECKHE CBOHCTBA
29 AmMMuak, ero (pu3nUecKue U XUMUYECKUE bu6mmoreka [JOK

CBOI\/'ICTBa, MOJIYYCHHUEC U TPUMCHCHUC

https://m.edsoo0.ru/00adf004
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[Tpaktuyeckas padora Ne 3 o Teme

30 «[TonydyeHne amMmmuaKa, U3y4eHue ero Bu6mmorexa LIOK
. ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, e€ pusnueckue u bubmuorexa [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS

32 B KQ4€CTBE MUHEPAIbHBIX yIOOPEHHUMH. bubnuorexa [JOK
XMMHYECKOE 3arpsi3HEHUE OKPYKaroIIe https://m.edsoo.ru/00adf518
Cpeabl COeTMHEHHSIMH a30Ta
®ocdop. Oxeun pochopa (V) u pochopnas

33 Kncnq())Tz (1)H3H§e((1:)KH::b HPXH(MI/I)qejI)meq) ’ bubmmorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnons3oBanue pocdaToB B KauecTBe
34 MHUHEpaJIbHbIX yﬂ(l())Gp(ie)HHﬁ. 3arpsi3HeHUE Bubmiorexa LIOK
N https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocharamu

35 VYrnepoa, pacupocTpaHEeHHE B IPUPOJIE, bubnnoreka [JOK
bu3MyuecKre 1 XMMHUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusnveckue u
XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE bu6mmoreka [IOK

36
npo0JIeMBbl, CBS3aHHBIC C OKCUJIOM yTIIepoa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHas KUcIoTa U €€ COu bubmorexa LIOK

https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 110 Teme
38 "I_FI)OJIyLICHI/IC yrf)lelcncnoro rasa. bubmorexa IOK
https://m.edsoo.ru/00ae027e
KayecTBeHHast peakiiys Ha KapOOHAT-HOH"
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnnorexka [JOK

BCIICCTBAX KaK O COCAUMHCHUAX YIJICpoaa

https://m.edso0.ru/00ae054e
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bubmuoreka [JOK

40 Kpewrit 1 ero coe eIt https://m.edsoo.ru/00ae080a
[IpakTrueckas pabora Ne 5. Perienue
41 BKiHepI/IMeHTaﬂiHHX 337124 10 TEME bubmorexa HOK
. https://m.edsoo.ru/00ae0bf2
«BaxkHeume HeMeTaJUTbl U UX COSIUHCHHS»
42 KontponbHas padota Ne3 no teme bubmuorexa [JOK
«BaxkHelme HeMETAUIBI U UX COSIUHEHUS» https://m.edso0.ru/00ae0e18
OO6m1ast XxapakTepruCcTHKa XUMHUYECKHUX
43 3JIEMEHTOB — METAJJIOB. MeTanyeckas bubmuorexa [JOK
CBSI3b U METAIIMYECKAs KPUCTAITHYECCKAsT https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKue CBOMCTBA METAIIIOB
XUMHUYECKHE CBONCTBA METAJIIIOB.
44 DNEeKTPOXUMHUYECKUI P/l HAPSIKEHUI bubmmoreia LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mme crmocoOb! MOTYyYeHUsT METAJLIOB.
CrnnaBel. Beruncienus no ypaBHeHUSIM bubnnoreka [JOK
45 .
XMMHUYECKHX PEaKIni, ECITU OJIUH U3 https://m.edso00.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIOB Brbmiorexa LIOK
https://m.edso00.ru/00ael1278
47 [IlenouHbIE METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KATTUS bubmorexa HOK
https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbIE METAJIIBI — KAJIBIIUN U bu6mmorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK
50 Baxnelinme coenMHEHNS KAJIbIUS

https://m.edsoo.ru/00ae15e8
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51 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHIA
N N bubmuorexa [JOK
52 JXKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHUs https:/m.e dscﬁ).ru 10031886
53 [IpakTrueckas padota Ne 6 o Teme bubmuorexa [JOK
"XKECTKOCTh BOABI M METOBI €€ ycTpaHeHus " https://m.edso0.ru/00aelae8
. bubmuoreka [JOK
>4 Admtomuiii https://m.edscl)lo.ru/Oanlc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
% Keneso https://m.edsg).ru/OanldSG
57 Oxkcupl, TuIpOKCU bl U conn xenesa (1) u bubnuorexa [JOK
xenesa (110) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATU3aIUs 3HAHUI
| oeemepmemam s momo ummorexa [1OK
«BaxxHennme MeTaIbl ¥ MX COSIMHEHUS hittps:/m.eds00.1/00ae3de8
Beruncnenus mo ypaBHEHUSIM XHMHYECKHAX
o | T o pocers s
Brruucienus MaccoBO# 101U BBIXO/a https://m.eds00.11/002e1750
MIPOJYKTa PEaKiuu
61 O06o001IeHrEe U CUCTEMAaTH3al|sl 3HAHUHA
62 KonrtponbHas pabora Ne4 o reme
«BaxxHeuIme MeTajljibl U X COCAUHECHU S
63 BemecTsa u maTepuansl B TOBCEIHEBHOM bu6nmoreka [JOK

KHM3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOUIEH 1 bubnmoreka [JOK
cpebl https://m.edso0o.ru/00ae4270
65 Ponp XxuMuM B pelIeHUH 9KOJIOTUYECKHUX 1 bubmuorexa [IOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001eHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepHblit ypok. O6o01eHue u 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBublit ypok. O600meHue u 1 bubnnorexa [HOK
cHCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KUIIACC
Kox .
IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbLHBIC XUMUYECKUE TIOHSATHUS
pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX MOHSATHH: aTOM, MOJEKYJIa,
XUMUYECKUM DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOMHAS W HEOJHOPOAHAS), BaJCHTHOCTh, OTHOCHTEIIbHAs aTOMHas |
MOJICKYJISIpHAs Macca, KOJUYECTBO BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBast
1.1 JIOJIT XMMHYECKOTO 3JIEMEHTa B COCIMHCHHH, MOJISIPHBIA 00BEM, XHMMHYECKas
peaxiusi, KiacCu(UKaIus PEeakIuid: peaKIui COSIUHCHHUSI, PEaKIIMH PA3JI0KEHUS,
peaKiuu 3aMelleHus, peakiuu oOMeHa, SK30- U JHIOTEPMHUYECKHE DPEaKIIuH,
TEII0BOM A(h(EeKT peakimu, pacTBOp, MaccoBas JOJS BelecTBa (MPOIEHTHAs
KOHIIEHTpAIIUs) B pacTBOpE
19 WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHX TOHSATUH U TPUMEHSTH
' STH NOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPAILICHUIA
13 UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY IJIi COCTaBIEeHUS (OPMYT BEIIECTB U
' YPaBHEHU XUMHYECKUX PEAKIUN
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YUYE€HHs], 3aKOHAa ABOTaApO
15 OTIPEETISATH BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
16 KJIacCU(PUIIUPOBATH XUMUYECKHE peaknu (10 YKCIY U COCTaBY yYaCTBYIOIIUX B
' peaxkiuu BelecTB, 0 TEIIOBOMY 3 (DEKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIYHCTISATH MAaCCOBYIO JIOJI0 XUMUYECKOTO dJIEMEHTA 10 POopMyTie COSAMHECHHUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 MIPUMEHSITh €CTECTBEHHOHAYYHBIE METOJIbI MIO3HAHUS — HAOIIOACHUE, U3MEPECHHE,
' MOJICIIMPOBAHNE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN )
2 [To Teme: «BakHeiimue npeACTaBUTEINM HEOPTAHUYECKUX BEILIECTBY




2.1

2.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHATHUH: OKCHJ, KHCIIOTa,
OCHOBAaHUE, COJIb
OIIpEAEIATh IPUHAJJIEKHOCTD BEILIECTB K ONPENEIEHHOMY KJIacCy COSAMHEHUM 110

dhopmynam

2.3

KJ'IaCCI/I(l)I/IHI/IpOBaTI) HCOPraHN4Y€CKUEC BCIICCTBA

2.4

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEpPKJasi OINKUCAHUE NPUMEPAMU MOJICKYJISIPHBIX

YpaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIUn

2.5

IIPpOrHO3UPOBAThb CBOMCTBaA BCIICCTB B 3aBHCHUMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3MOKHOCTU IIPOTCKAHUA XHUMHUYCCKUX HpeBpaHICHI/Iﬁ B PAa3JIMYHBIX

YCIOBUAX

2.6

ClIeZIOBaTh IpaBHJIAM IOJIb30BAHMS XHMHUYECKOH TIOCYAOH M J1abopaToOpHBIM
000pyZI0BaHUEM, a TAaKXKe MpaBUiiaM OOpPaLIEHUs C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKUUSMU TIO BBINOJIHEHUIO JA0OPATOPHBIX XMMMUYECKHUX OIBITOB 110
MOJyYEHHUI0O M COOMpaHHIO ra3000pa3HbIX BelleCTB (BOJAOPOAAa M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOM MAacCOBOM JIOJIEM pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBAaTh M IMPOBOJUTH XHMHUYECKHE DKCIEPUMEHTBHI 10
pacro3HaBaHUIO PAcCTBOPOB IIEIOYEH M KHCIOT C IIOMOILIBI0 HHAMKATOPOB

(;makmyc, ¢peHondranent, METUIOPAHXK U APYTrHe)

2.7

IIpOBOAUTD paC‘-IéTI)I 10 YPaBHCHUIO XHUMHYECKOMN pcaKknuun

[To teme: «llepuomuueckuii 3akoH u Ilepmoanueckas cucreMa XHUMHYECKUX
snementoB JI. W. MengaeneeBa. CrtpoeHue aroMoB. XHMHYECKas CBS3b.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC PCaKnum»

3.1

3.2

PacKpbIBaTh CMbICI OCHOBHBIX XUMHUYECKUX MOHATHH: SAPO aToMa, dJEKTPOHHBIH
CJION aToMa, aTOMHasi OpOuTalb, paJlyCc aToMa, XMMHUYECKasl CBSI3b, MOJIApHAs U
HEMNoJIIpHasi KOBAJIEHTHAsI CBA3b, JIEKTPOOTPULATENLHOCT, HOHHAS CBS3b, HOH,

KaTHOH, aHHMOH, CTCIICHb OKUCJIICHU A

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OINMCHIBATh M XapakTepu3oBaThb TabmuuHyo ¢opmy Ilepmonuueckoil cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTrh MMOHATHUS «TJaBHas noArpynna (Arpynmna)» u

«ro0ouHas noarpynmna (brpymnmna)», «Maibie» U «00JbIINE» TEPUOIbI

3.4

packpbiBath  cMmbicn  Ilepumommueckoro  3akonma  JI.M.  MeHnneneesa:
JNEMOHCTPUPOBaTh  NOHMMAaHWE  INEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB

XUMHNYCCKHUX 3JICMCHTOB OT UX ITOJOXCHUSA B Hepnozmqecxoﬁ CHUCTEMC




COOTHOCUTh OOO3HauUeHHUs, KOTOpble HMeloTcs B Tadmmime «llepuonnueckas

cucteMa xuMuueckux oajemeHtoB .M.  MeHaeneeBa» ¢ UYHCIOBBIMHU

3 XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsf
sJ11pa, 00IIEee YUCIIO 3JIEKTPOHOB U PACIIPEEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEJIeNIATH CTENIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUIX
3.7 OIIpEAEIATh BUJ XUMUYECKON CBSI3U (KOBAJIECHTHAs M MOHHAsl) B HEOPIraHUUYECKUX
' COETMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOMH MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJbTara
1 ITo Teme: «BemiecTBO 1 XUMUYecKasi peakius)
PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHX IOHITHHA: PacTBOP, JIEKTPOIUTHL,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT TUCCOLMALMS, PEAKIMM MOHHOTO OOMEHa,
KaTaJln3aTrop, XMMHUYECKOE paBHOBecHE, oOpaTHMble M HeOOpaTUMBbIE peaKkiuy,
11 OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE ~ PEAKIMU, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIEHHE, AIJIOTPOIHs, aM(pOTEPHOCTh, XUMHUYECKasl CBS3b
(xoBaJIeHTHasi, MOHHAs, METAJUIMYecKas), KpUCTa/NIM4yecKas pemiérka, CIUIaBbI,
CKOPOCTb XUMUYECKON PEAKIIUU
1 WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATUA W TPHUMEHSTh
' 9TH MOHATHUS IPU ONMCAHUU BELIECTB U UX MpEBpallleHUu
13 COCTaBJISITh YPABHEHUSI AJIEKTPOJIUTUYECKON AMCCOLMAIMM KHUCIOT, LIEN0Yed u
' COJICH, TIOJTHBIE ¥ COKPAIIEHHBIC YPAaBHEHUS PEaKIInii HIOHHOTO OOMEHa
14 pacKpbIBaTh CYILITHOCTb OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIX peaxuit
' MIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca 3THX peakuuit
1.5 IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEaKuu
2 ITo Temam: «HemeTambl u ux coeguHeHus» U «MeTauibl U UX COSTUHEHUSD)
XapakTepu3oBaTh (OMMCHIBaTh) OOIIME U crienu(pUIecKre XMMUUYECKHE CBOMCTBA
2.1 MPOCTBIX U  CIOXHBIX BEIIECTB, MOATBEpKJAas OIUCAaHUE MpHUMepaMHu
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIU
95 COCTaBIATh  YPAaBHEHMsI  peaklui,  IOATBEPXKAAIOIMX  CYIECTBOBAaHUE

TCHETHUYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB




2.3

2.4

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTpOCHUA,

BO3MOXHOCTH INPOTCKAHUA XUMHUYCCKUX HpeBpameHm”I B PA3JIMYHBIX YCIIOBHUAX

ClIeZIOBaTh IpaBHJAM IOJIb30BAHHUS XMMHUYECKOH TMOCYA0H H J1abopaToOpHBIM
o0opyZ0BaHUEM, a TAKXKe MpaBujiaM OOpalleHUs ¢ BEIeCTBAMU B COOTBETCTBUH C
MHCTPYKLIMSMHU 110 BBIMOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX OIBITOB IO

MOJIYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKUCIIOTO ra3a)

2.5

MIPOBOJIUTh PEAKLUUHU, IOATBEPKAAIOIINE KAUYEeCTBEHHBIA COCTAaB pPa3jJu4HbIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOpUI-, OpOMHI, MOIUM, KapOOHAT,
dochar, cwiukar, cyiabdaT, THAPOKCHIWOHBI, KATHOHBI AMMOHHS, HOHBI
W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX

BCIICCTB

[To Teme: «XuMHS U OKpYIKarOILas Cpera

3.1

PaCKpbIBaTb CMbBICII OCHOBHBIX XUMHUYCCKHX TTOHATHH: HIIK BCIICCTBA, KOPPO3Usd

MCTAJ1JI0B

3.2

MPUMEHSATh OCHOBHBIC ONEPAIMH MBICIUTEIBHON ACATEIBPHOCTH — aHAU3 H
CUHTE3, CpaBHCHHE, OO0OOIICHWE, CHUCTEMATH3AIMIO, BBHISBICHHE MPUYHHHO-
CJIEICTBEHHBIX CBSI3€M — ISl U3YUYEHHs CBOMCTB BEILIECTB U XUMHUECKUX PEAKIU;
€CTECTBEHHOHAYYHbIE  METO/Jbl TO3HAaHWS —  HaONIOJeHWEe, U3MEpEeHue,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Koxa
1

11

IIpoBepsieMblii 3J1€MEHT COAECPKAHMS
IIepBoHavyanbHBIE XUMHUYECKUE TTOHITHUS
IIpenmer xumuu. Posp XMMuUK B KM3HHM 4YelNOBEKa. XHMHUS B CUCTEME Hayk. Tena u

BemecTBa. duznyeckre CBOMCTBA BCIIICCTB. ArperaTHoe COCTOsSIHHE B€IICCTB

1.2

1.3

14

1.5

ITonsiTHE 0 METOAAX MO3HAHUS B XUMHHU. UHCTBIEC BEIIECTBA U CMECH. Crioco0nbl pa3saciiCHuA

cMeceit

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XHMHYECKUX 3JEMEHTOB.
[IpocTbie u cioXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUE€HHE

Xumnueckasi popmyna. BaleHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemiecTB. OTHOCHUTENbHAs aTOMHasi Macca. OTHOCUTEINIbHAS MOJIEKYJISIpPHAsT Macca.
MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUN

KonnuectBo BemiectBa. Monbs. MosgpHas macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U

qucjia CTPYKTYPHBIX €AUHULL BCUICCTBA. PacuéTtel o (bOpMYJ'IaM XUMHYECKHX COEIUHEHUM

1.6

®uznyeckue M XMMHUYECKHE SIBJICHUSA. XUMHUUYECKas peakuMs M €€ INPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHHs. Kiaccuduxamus XuMHUYECKUX

peaxiuii (COeIMHEHNUs, PA3I0KEeHU, 3aMelIeHHs], 0OMeHa)

1.7

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCy10i, ¢ mpaBuiaMu paboThl B
naboparopuu M npuémMamu oOpalleHHs ¢ JadOpaTOpHBIM O0OpPYIOBaHHEM, U3YYEHHUE U
onucaHue (U3NYECKHX CBOWCTB OOpa3lloB HEOPraHWYECKHX BEIIECTB, HaONIOJCHHE
¢u3nvecknx (TUIaBICHHWE BOCKA, TasHHE JIbJla, PACTUPAHUE caxapa B CTYIKE, KHIICHHE U
KOHJIEHCAllUs BOJbI) U XUMHUECKUX (TOpPEHUE CBEUH, MPOKAIMBAHUE METHON MPOBOJIOKH,
B3aUMOJICICTBHE MeJIa C KHCIOTOW) SIBIICHWN, HAOJIOJACHUE M ONHCAHWE NPHU3HAKOB
NPOTEKaHUsS XUMHUYECKUX peakuuid (pas3lio’keHHe caxapa, B3aMMOJEHCTBHE CEepHOU
KHUCIIOTBI C XJIopuJaoM Oapusi, pasznoxkenue ruapokcuaa wmenu(ll) mpu HarpeBanum,
B3auMoJieiicTBue jkene3a ¢ pactBopoM conu menu(ll), nzydyenue cnocoOoB pasjaeneHus
cMeceid (c TOMOIIBIO MarHmrta, (WIBTPOBAaHWE, BBIAPUBAHUE, JAUCTHILISAINS,
xpomarorpadus), NpoBeJeHHE OYUCTKH IOBapeHHOW COJM, HaAOJIOJEHHE M ONHCaHUEe
pe3yIbTaTOB MPOBEJEHHSI OIBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAaCChl, CO3/1aHUE

MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxneliue npencTaBuTeNM HEOPraHMYECKUX BEIIECTB




2.1

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopoa — »3leMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenune kuciaopoma B mpupoae, (GU3NYECKUE M XMMHYECKHE CBOWCTBA (pEakiuu
ropenusi). Oxcuapl. [lpumenenue kuciopoma. CrnocoObl TONYYEHHS KHUCIOpOAa B
nabopaTopur W TpOMbIIUIEHHOCTH. KpyroBopoT kuciopona B npupoae. O3oH —

AJJIOTPOITHAasA MO,Z[I/I(bI/IKaI_II/IH Kucjiopoaa

2.2

TeroBoil >(PdeKkT XUMUYECKOW peaklUd, TEPMOXUMHUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKUE peaKUUU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE

napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemMeHT u npoctoe BemiecTBo. HaxoxkmeHue Boiopo/ia B mpupoe, Gusndeckue u

XMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoyyeHus. Kucnorel u conu
MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacelnennele u
HEHaCBILICHHbIE pacTBOPHI. PacTBopuMoOcCTh BemiecTB B Boje. MaccoBast 0J1s BellecTBa B
pactBope. XnMu4eckue cBoicTBa Boabl. OcHOBaHuA. Poib pacTBOpOB B IpHUpone U B
KU3HU yenoBeka. KpyroBopoT Bojbl B npupojie. 3arpsizHeHrne npupoaHbIx BoJ. OxpaHa u

OYMUCTKA ITPHUPOJHBIX BOI

2.6

2.7

2.8

Knaccugukanus Heopranndyeckux coennHeHuid. Oxcunbl. Knaccudukanus oKcHIOB:
coneoOpa3yomuye (OCHOBHbIE, KHUCJIOTHBIE, aM(OTepHbIlE) M  HecoJeo0pasyrolue.
Howmenknarypa okcumoB. Pu3nMUeckne M XUMHUECKHE CBoOWcTBa OKcuaoB. Ilomydyenue

OKCHJO0B

OcHoBanus. Krnaccudukaius OCHOBaHUM: IMIENTOYM UM HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanui. dusnyeckue 1 XUMHUECKUE CBOMCTBA OCHOBaHUU. [loyuenue

OCHOBaHUHN

Kucnotsl. Knaccupukanust kucnor. Homenknarypa kuciaor. dusnueckue u XUMHUYECKUE

cBoiicTBa kucHoT. Psan akruBHoctu metaiuioB H.H. bekerosa. [Tonyuenue kuciaor

2.9

2.10

Comu. Homenknarypa coneil. dusndeckue u XxumMuueckue cpoiictBa coiseid. [lomyuenue

coie

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COE€OUHEHUI

2.11

XVUMUYECKUN DKCTIEPUMEHT: KAdyeCTBEHHOE OINpEe/ICHHe COJCep)KaHUs KUCIOpoJa B
BO3/1yXe, TNOJY4YeHHEe, COOMpaHHe, pPACIO3HABaHWE W W3yYCHHWE CBOWCTB KHCIOPOAA,
HaOIO/IeHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM M YCIOBUS BO3HUKHOBEHHS H
MpeKpaIieHus: TopeHus (mokapa), O3HaAKOMJIEHHE C o0pa3liaMH OKCHJIOB W ONMHCAaHUE HX
CBOWCTB, TONy4YeHHE, COOMpaHHME, paCIO3HaBaHHE U W3YYCHHE CBOWCTB BOJOPOAA
(ropenwue), B3ammojelicTBue Bogopoaa ¢ okcugoMm Menu(Il) (Bo3MokHO HWCIOJIB30BaHUE

BUJIEOMATEPHAJIOB), HAOIIOAEHNE 00pa3I0B BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEOBaHHE




3.1

3.2

OCOOCHHOCTEI pacTBOpPEHHUSI BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPHUTOTOBIICHHE
PacTBOPOB C OINPEIEIEHHON MacCOBOW JI0JEN PACTBOPEHHOIO BEILIECTBA, B3aUMOJICHICTBUE
BOJIbI C METaJUIaMU (HaTpUeM U KajbleM) (BO3MOKHO HCIOIb30BaHUE BHIEOMATEPUAIIOB),
OIpE/IE/IEHUE PACTBOPOB KHMCIOT M LIEJIOYEH C NOMOIIbI0 MHIUKATOPOB, MCCIIEOBAHHE
00pa310B HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIaccoB, HAOIIOJECHUE HM3MEHEHHS
OKpacKd HMHAMKATOPOB B pacTBOpax KHUCIOT W WIEJIOYEH, U3y4EeHUE B3aUMOJCHCTBUS
okcupa Memu(Il) ¢ pacTBopoM cepHOM KHCIOTBI, KHCIOT € METallJIaMH, peakIui
HEUTpaIM3alMU, IOJy4CHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO MeTajlla
IPYTMM U3 pacTBOpa COJIM, peUIeHHE SKCIIEPUMEHTAJIbHBIX 33Ja4 1o Teme «Baxkueiimue

KJIaCCbl HCOPTaHNYCCKUX COGI[I/IHGHI/IfI))

[Iepnoanueckuit 3akoH u [lepuoanueckas cucteMa XMMHUYECKUX d1eMeHToB /.M.
MenneneeBa. CTpoeHre aToMOB. XuMudeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peakuuun

[lepBble MONBITKY KIaCCU(PUKAIUU XUMUUECKUX 3JIeMEHTOB. [IoHATHE O Ipynmax cXOJHBIX
9JIEMEHTOB (ILLEJIOYHBbIE M IIEJOYHO3EMENbHbIE METalIbl, TaJlOre€Hbl, UHEPTHBIE Ta3bl).

DJeMeHTBI, KOTOpBIe 00pa3yIoT aM()OTEpHBIE OKCUIBI M THIPOKCHIBI

[lepuognueckuii 3akoH. llepuommueckas cucrema XuMHUYeCcKHX dieMeHToB .M.
MenneneeBa. KopoTkonepuoanas u JyMHHONIEpUoaAHas Gopmbl [leproauueckoi cucTeMsl
xumudeckux snemeHToB .M. MenneneeBa. Ilepuoasl m rpynnbsl. OU3HYECKHN CMBICT

MMOPAAKOBOI'O HOMEPA, HOMEPOB MICPUOJa U I'PYIIIILI SJICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0onouek aromMoB mepBbIXx 20 XuMuueckux syeMeHToB I[lepuoanueckoit cucremst J[.U.
MenneneeBa. XapakTepUCTUKAa XUMHYECKOINO 3JEMEHTa II0 €ro IOJIOKEHUIO B

ITepnoauueckoit cucreme /.M. Menneneesa

3.4

3.5

3aKOHOMEPHOCTH M3MEHEHHUS PaJinyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAaM M nepuogam. 3HaueHnue [lepuoanueckoro 3akoHa u
IIeproanueckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB Ul Pa3BUTHUA HAyKU U IpakTuku. .M.

MeHneneeB — y4€HbIN U IPaKJaHUH

Xumuyeckas CBSI3b. KoBanentHas (monsipHast u HETOJISIPHAS ) CBSI3b.

SJ'ICKTpOOTpI/II_IaTCHBHOCTB XUMHYECKHUX 2JeMEHTOB. IoHHAas CBI3b

3.6

3.7

Crenenp okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIBHEIC PCaKuu. HpOLICCCBI OKHCJICHUA

U BocCcTaHOBJIEHUA. OKUCIUTENU U BOCCTAHOBUTEIH
XUMHYECKUN DSKCHEPUMEHT: H3y4yeHHEe O00pa3loB BEUIECTB METaNIOB U HEMETaJIOB,
B3aMMOJIEMCTBUE TUAPOKCUAA LIMHKA C pacTBOpaMHM KHUCJIOT M IIEN0Yell, NMpOBEACHUE

OTBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX —PEaKIui




9 KJIACC

Kon

(ropeHwue, peakiiy pa3IoKEHUs, COCTUHCHHS )

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

BCH_IGCTBO N XUMHYECCKas peaKus. HOBTOpeHI/Ie

11

1.2

13

[lepuonuueckuii 3akoH. Ilepumoaundeckass cucrema XuMU4Yeckux osnemeHtoB J[.U.
MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB XMMMUYECKHUX
3JIEMEHTOB TEPBBIX TPEX MEPHOJIOB, KU, KAIBIUSA U UX COCAMHCHHH B COOTBETCTBUU C

IIOJIOKCHHUEM 3JICMCHTOB B HCpI/IOIIPI‘{eCKOfI CUCTCMC U CTPOCHHUEM UX aTOMOB

CrpoeHue BelecTBA: BHJAbl XUMHYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKONW PEIIETKN M BUJIA XUMUYECKOU
cBsi3u. Knaccugukanus m HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB (MEXIyHApoaHAs U
TpUBHaAJIbHAsA). XMUMHUYECKHE CBONCTBA BEILECTB, OTHOCALIMXCS K Ppa3IMYHBIM KJlaccaM

HCOPTaHNYCCKUX COGHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccugukanus XMMUYECKHX peaklUil MO pa3IMyHbIM MpU3HAKaM (0 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAKIUHM BELIECTB, MO TEIJIOBOMY 3P (EeKTy, 0O M3MEHEHUIO CTereHel
OKHCIICHUSI XMMUYECKHX 3JIEMEHTOB, 10 0OPaTUMOCTH, MO YYaCTHUIO KaTalu3aTropa). JK30-
U DHIOTEPMUYECKHE pEaKlUM, TEepMOXMMHMUYecKHe ypaBHeHus. [loHsTne o ckopocTH

XUMHYECKOMN peaKknuuun

14

[TousTue 06 06paTI/IMBIX n HeO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. [TonsaTHe 0 TOMOr€HHBIX
N I'CTCPOTCHHBIX PCAKIUAX. TloHsiTHE 0 XUMHUYECKOM PaBHOBCCHHU. d)aKTopm, BJIMAOIIKUEC HA

CKOPOCTHb XUMHYECKOMN pCaKknnn U MOJIOKCHUC XUMHUYICCKOTO PaBHOBECH

1.5

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEaKIUM, dJEKTPOHHBIM OandaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIBHOMN peaKkLuu. CocraBnenue YpaBHEHUH OKHCIIUTEIIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIb30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca

1.6

Teopust ANEKTPOTUTUYECKON NUCCOLUMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MEeXaHU3M JUCCOIMAllMM BEIIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKON CBSI3H.
Crenens auccornmanuu. CUIBHBIE W Clla0ble JIEKTPOJIUTHL. Peakiiui MOHHOTO OOMeEHa.
VYcnoBuss mpoTeKaHWs peakIuii MOHHOTO OOMEHa, TOJIHBIE W COKpalléHHbIE HOHHBIE
ypaBHeHHUs peakiuii. CBOHCTBA KUCIIOT, OCHOBAaHUN U COJIEH B CBETE MpeACTaBIeHU 00
3JIEKTPOJUTUYECKON naucconranuu. KadecTBeHHbIEe peaknuu Ha HWOHBL [loHsATHE O

TUAPOIIN3E COJIEH

1.7

XUMUYECKUN 3KCIIEPUMEHT: O3HAKOMJIEHME C MOJEINSIMHU KPUCTAUIMYECKUX PEIETOK




HEOPTraHWYECKUX BEIIECTB — METANIOB M HEMeTauioB (Tpadura M amMasa), CIO0KHBIX
BEIIECTB (XJIOpHJIa HATPHS); UCCIICOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON PEaKINH
OT BO3JCHCTBHSI Pa3JIMYHBIX (PAKTOPOB; HMCCICIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB
BEIIIECTB, MpoIlecca AUCCOIMAIIMN KUCIIOT, IIEJIOUe U cojieil (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, HUIFOCTPUPYIOMMX TPU3HAKA TPOTEKAHUS
peakiuii HOHHOTO oOMeHa (0Opa3oBaHME Ocajlka, BBIACICHUE Ta3a, 0Opa3oBaHUE BOJBI);
OIBITOB, WJUTIOCTPUPYIOUIMX TPUMEPBI  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEaKIIHiA
(ropeHue, peakiuy pa3iokKeHHsI, COSTUHCHNS); PACIIO3HABAHNE HEOPTAHUYCCKUX BEIIECTB

C IIOMOIIIBIO KAYECCTBEHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeranimsl 1 X COeIUHEHUS

2.1

2.2

OOmass xapakTepucTHka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIC
creneHu okucieHus. CtpoeHue U GU3MUECKUE CBOWCTBA MPOCTHIX BELIECTB — T'aJIOTCHOB.
XvMHYEeCKHEe CBOWCTBA Ha MpUMEpE XJIopa (B3aUMOJICHCTBUE ¢ METAJJIaMU, HEMETaJlIaMH,
nienoyamu). Xnoposoaopod. CossiHas KHCIOTa, XUMHUYECKHE CBOICTBa, IOJy4YEHHE,
npuMeHeHue. JleficTBue Xjopa W XJOPOBOJAOpPOJAa HA OpraHu3M 4eloBeka. Bakueiliine

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u pU3nuecKue CBONCTBA MPOCTHIX BEIECTB —
KHUCIIOpOJla U Cepbl. AJIOTPONHBIE MOAM(PUKAIMM KHUCIOpPOJa M Cepbl. XUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPO/I, CTPOCHUE, (PU3UUECKUE U XUMHUUECKUe cBOWCTBA. OKCHUIBI
CECPbl KaK MNpCACTABUTCIIM KHUCIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (1)I/ISI/I'-ICCKI/IG n
XMMHUYECKHE CBOWCTBa (0OIIME Kak MpEeACTaBUTENs Kiacca KUCIOT U CIEeHU(pHUECKUE).
XVMHYECKUE PeaKlMy, JeKallle B OCHOBE IMPOMBIIUIEHHOTO Croco0a MOJyuyeHus: CepHOM
kucinotsl. [Ipumenenue. Conu cepHOM KHCIOTHI, KaUeCTBEHHAs peakiys Ha Cylab(aT-HoH.
Haxoxnaenue cepbl u e€ coequHEeHUI B MpUpoie. XUMUUYECKOE 3arpsi3HEHUE OKpYXKaroliei
Cpelbl COETUHEHUSIMU cepbl (KUCIIOTHBIE NOKIHM, 3arps3HEHHE BO3/AyXa U BOJOEMOB),

CIIOCOOBI €0 NpeaAOTBPAILICHHUA

2.3

OO0mass xapakTepucTtuka d31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOCHHUS AaTOMOB,
XapaKTepHBbIC CTCTICHH OKUCJICHHS. A30T, paclpocTpaHEHHE B TpHpojae, (U3HUECKHUE U
XUMH4YecKkne cBoiicTBa. KpyroBopor azora B mpupome. AMMHUakK, ero (QuU3MYecKue u
XUMHNYCCKUEC CBOI\/'ICTBa, MOJIY4YCHHUEC U TIPUMCHCHHC. Comu aAMMOHUA, HUX (1)I/ISI/I‘I€CKI/IG u
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha MOHBI aMMOHHUS. A30THast
KHCJIOTa, €€ MmojydyeHne, Pu3ndeckrue 1 XMMUUIECKHe CBOMCTBA (0OIIME KaK MPeCTaBUTEIS
KJlacca KHUCIOT M crnenududeckue). Vcmonp3oBaHwe HUTPATOB U COJCH aMMOHHS B

KaueCcTBE MHHEPAJIbHBIX yHOOpeHHH. XHMHYECKOE 3arps3HEHHE OKPYKAIOIICH Cpeibl




COCTMHCHUSIMHU a30Ta (KUCJIOTHBIC JOXK/IH, 3arPsI3HEHNE BO3/1yXa, TOYBI U BOJIOEMOB)

2.4

®docdop, amnorponHsie Moaudukamuu dochopa, GU3MUESCKHUE U XUMHUYECKHE CBONCTBA.
Oxkcun docdopa(V) u dochopnas kucnora, (uU3MUECKHMEe U XUMHYECKHE CBOMCTBA,

nonyuenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA

2.5

2.6

2.7

2.8

OO6mas xapakTepuctuka 3JeMeHTOB I[VA-rpynmel. OcOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTCMEHW  OKHCIEHHUs.  YTUIEPOJ,  a/UIOTPONHBIE  MOAM(UKAINH,
pacrnpocTpaHeHHe B Mpupoie, (¢U3NYECKHe W XUMHUYECKHe CBOMcTBa. AjacopOuus.
KpyroBopot yrimepona B mpuponae. Okcuasl yriaepoaa, UX (U3NIECKUE M XUMHUYCCKUE
CBOICTBa, JEIICTBUE HA >KUBbIE OPraHU3MBI, MMOJIYYCHHE U MPUMEHEHHE. DKOJIOTHYeCKHe
npoOJieMbl, CBs3aHHBIE ¢ OKcuaoM yriiepona(IV); rumore3a TI00aMbHOTO TOTEIICHHS
KIIUMaTa; MapHUKOBBIM 3¢ dexT. YronapHas kucinota u e€ coiau, Ux (U3NYECKUE H
XUMUYECKHE CBOMCTBA, MOJTy4YeHUE U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM

XO039UCTBE

HCpBOHa‘-IaJII)HI)IG IOHATHS 00 OpraHM4Y€CKUX BCHICCTBAX KAaK O COCAMHCHUAX YIJICpOoda
(MeTaH, OTaH, 9TWJICH, ALCTHUJICH, 3TAaHOJI, I'NIMOCPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx cocraB u
XUMHYCCKOC CTPOCHHUC. [ToHstre 0 OMOJIOTHMYECKH Ba’KHBIX BCIICCTBAX: XHUpaAX, 6€JIKaX,
YrII€BO4ax — W UX POJIM B KM3HU YCIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO OPraHHUYCCKUX U

HEOPraHWYECKUX COCIUHEHUI

Kpemuuii, ero ¢usuyeckue u XUMUYECKHE CBOWCTBA, TOMyYeHHE U TMPUMEHEHHE.
Coenunenus kpeMmHus B npupoze. OOmue npexacraBiaeHuss o0 oxkcuzae kpemHusa(IV) u
KpeMHUEeBOW  kuciore. CHIMKAaTBl, UX UCHOJIb30BaHWE B  OBITY, MEAUIIMHE,
MPOMBINIJICHHOCTH. BakHEWIue CTpOWTEIbHBIC MaTepHasbl: KepaMUKa, CTEKJIO, IEMEHT,
0eToH, xene300eToH. [Ipobnembl 6€30MacHOT0 MCTONMb30BAHMS CTPOUTEIBHBIX MAaTEPUAJIOB

B IOBCEIHEBHON KU3HU

XVUMUYECKUN DSKCIEPUMEHT: H3yuyeHHEe O0pa3lloB HEOPraHUYECKHUX BEIIEeCTB, CBOMCTB
COJISTHOM KHUCIJIOTHI; IPOBEJICHHE KaUYeCTBEHHBIX peakIUil Ha XJIOPUA-UOHBI U HaOIIOJCHHUE
MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpa)karolue (pU3ndeckue U XMMHUYECKHe CBOMCTBA
TAJIOTEHOB M MX COEAMHEHMH (BO3MOXKHO MCIOJIb30BAaHUE BHUJEOMATEPHAIIOB);
03HAaKOMJICHHE ¢ 00pa3IiaMu XJIOPUIO0B (TAJIOTEHUIOB); 03HAKOMJICHHE C 00pa3IiaMu Cephl U
e coeTMHEeHUsMHU (BO3MOKHO HCIIOJIb30BaHUE BUEOMAaTEpPHAJIOB); HaOII0IEHHE ITpoliecca
oOyraMBaHUs caxapa MOJ JIeHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3Y4YEeHHE
XUMHUYECKHX CBOMCTB pa30aBIEHHOW CEpPHOM KHUCIOTHL, IPOBEJACHHE KaueCTBEHHOM
peakuMM Ha Cyib(paT-uOH M HAOJIOJCHHME NpU3HAaKa €€ NPOTEKaHMs; O3HAKOMJICHHE C

¢u3nueckuMu cBOCTBaMU a30Ta, hocdopa U UX coeTUHEHHUH (BO3ZMOXKHO MCIOIb30BAHUE




BHJICOMATEPHAIOB), oOpa3mamMu a30THBIX ©  (OCHOPHBIX yAOOpPEHUIA; TOJydeHHUE,
coOupaHue, paclio3HaBaHWE M M3YyYEHUE CBOWCTB aMMMaKa; MPOBEAECHHE Ka4eCTBEHHBIX
peakuuii Ha HMOH aMMOHHA U (ochaT-uOH M H3y4YEeHUE NPU3HAKOB HUX IPOTEKAHUS,
B3alMOJICMCTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIbpl0  (BO3MOYKHO
UCIOJIb30BaHUE BUIECOMATEPHUATIOB); H3Y4YEHUE MOJeNel KpPUCTAUIMYECKUX pPeIEToK
anMasa, rpadura, QyuiepeHa; O3HAKOMJICHHE C MPOIECCOM aacopOIUU pPacTBOPEHHBIX
BEIIIECTB aKTUBHUPOBAaHHBIM YIJIEM M YCTPONHCTBOM NPOTHUBOrasa; MOJIy4yeHHUE, cCOOMpaHue,
pacrio3HaBaHME€ W HM3YYEHUE CBOWCTB YIJIEKMCIIOIO TIa3a; MPOBEACHHE KayeCTBEHHBIX
peakuuii Ha KapOOHAaT- M CWIMKAT-MOHbl W H3YyY€HHE IPU3HAKOB MX IPOTEKaHMSI;
O3HAKOMJICHUE c MPOAYKIIMEN CUJIMKATHOU [IPOMBIIUIEHHOCTH; pelieHue

OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEME «BaxHele HeMeTauibl U UX COCANHCHUA»

MeTamibl ¥ X COSAMHEHUS

3.1

3.2

3.3

3.4

OOmast XapakTepuUCTHKa XHMHYECKHUX JJIEMEHTOB — METaJUIOB Ha OCHOBAaHUM UX
nosnoxenuss B llepuogmyeckoil cucreme xumumdeckux sneMeHToB .M. MennpeneeBa u
ctpoeHuss aromoB. CrTpoeHue MeTauioB. MeTtamudeckass CBA3b M METAUIMYECKas

KPUCTAJIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUN Psiji HANIPSKEHUH METaJJIOB

Ou3nyecKkue U XUMHUYECKHUE CBOMCTBA MeTayuioB. OOIIHE CIIOCOO0bI MOTYyYSHHUS METAIIIOB.
[ToHsiTHE O KOPPO3UM METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHl X OT KOppo3uu. CriiaBbl

(cTanb, YyryH, AOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBILIIIEHHOCTH

[Ilenounsle MeTayIbl: MOJIOKEHHE B lleproanueckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
.. MengaeneeBa; CTpOCHHE HMX aTOMOB; HaxoOXJIeHHE B mnpupoae. dusnueckue u
XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIBl U TUAPOKCUIBI HATPUS U

Kajiaus. HpI/IMeHeHI/Ie MICJI0OYHBIX METAJIJIOB U HUX COGI[I/IHCHI/IfI

[I{erouHO3EMENBHBIE METAJIIIBI MATHUM M KaJIbLUI: 110J0KEeHHE B [leproanyeckon cucreme
XuMuueckux daeMeHToB [I.1. MenzeneeBa; cTpoeHHE UX aTOMOB; HAaXOK/JIECHUE B IIPUPOJIE.
dusnueckre W XUMHYECKHE CBOMCTBA MarHusg W Kanblug. BakHeWImne coeanHeHHS

KanbIus (OKCUI, TUAPOKCU, CONN). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

Amomunuii: nonoxenue B Ilepuoguueckoil cucreme xumuueckux saemeHtoB J[.U.
MeHeneeBa; CTpOCHHWE aroOMa; HaxOXKJIeHUE B mpupoje. PuU3NYeCKHUe M XHUMHUYECKHE

CBOICTBA aIIOMUHUS. AM(I)OTCpHBIC CBOIMCTBA OKCHAA U TUAPOKCHUIa A TIOMHUHUS

3.6

Kenezo: mnonoxenue B Ilepuoguueckoit cucremMe xXumuueckux siemeHToB JI.U.
MeHnneneeBa; CTpOEHHE aTOMa; HAxOoXXJAEHUE B mnpupoje. PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa xkene3a. Okcunel, Tuapokcunbl u conu skenesa(ll) m sxenesa(Ill), ux cocras,

CBOICTBA U MOJyYCHUE

3.7

XUMUYEeCKUM OKCIICPUMCHT. O3HAKOMJICHUC C 06p33HaMI/I MCTAJIJIOB M CIUIaBOB, HX




4.1

4.2

¢bu3nyecKUMU CBOWCTBAMH; HM3yY€HHE pPE3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHIA KaJbIUs H
HATpUsa C BOAOH (BO3MOXKHO HCIIOJIb30BAHHME BUIEOMATEPHUAJIOB); UCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI, IMpollecca TOPEHMs JKele3a B KHUCIOpOAE (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX DPEaKIMi Ha MOHBI (MarHus,
KanbIusl, amroMuHus, 1uHKa, xene3a(ll) u xenesza(Ill), meau(1l); nabmoaeHue u onucanue
MPOLIECCOB OKpalIMBaHUS IUIAMEHM HOHAMHU HATpUs, KaIug M Kaiblus (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHUS W TUAPOKCUIA IMHKA; pEUICHHE OHKCIEPUMEHTANIbHBIX 3a/Jad [0 TeMe

«BaxHeuIe MeTajuibl 1 UX COEIUHEHUSI»
XHUMHS ¥ OKpYXkKarolas cpena

HoBeie maTepumansl u TexHosoruud. BemiectBa u marepuanbl B ITOBCEAHEBHOW KU3HU
yesloBeKka. XHUMHUS M 370poBbe. be3ornacHoe HCMob30BaHUE BEIIECTB M XUMHYECKUX

peakiuii B ObiTy. [lepBasi moMOIIb TPU XUMHYECKUX 0XKOTaX M OTPaBICHUSIX

OCHOBBI HKOJIOTUYECKON T'PaMOTHOCTH. XWMHUYECKOE 3arpsi3HEHUE OKPY)KAIOUIeH Cpeibl
K. Ponp xuMuu B peIICHHHM OSKOJOTMYECKUX MpodieM. [IpupojHble HCTOYHUKU
YIJIEBOAOPOAOB (yrojb, IPUPOAHBIA Ta3, He(Th), MPOIYKTH UX MEPEPabOTKU, UX POJIb B

6I>ITy " MIPOMBIIJIICHHOCTH

4.3

XYUMUYECKUHN IKCIEPUMEHT: U3y4YeHHE 00pa3lioB MaTepuanoB (CTEKJIO, CIUIaBbl METAIJIOB,

MMOJIMMEPHBIC MaTepI/IaJ'ILI)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM TPOT'PAMMbI OCHOBHOT'O OBIIEI'O

OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

1.2

0 T03HABAaEMOCTH SBJICHUU IIpupoanl, IMOHMMAHHUE OOBEKTUBHOH 3HAYMMOCTH
OCHOB XHMHYECKOI HAayKH Kak obnactu COBpPCMCHHOI'O C€CTCCTBO3HAHUA,
KOMIIOHCHTA O6H_ICI71 KYJIbTYPBlI H HpaKTHHeCKOﬁ JCATCIIBHOCTH 4YCIOBCKa B
YCII0BUAX COBPCMCHHOT'O O6HIGCTB3.; IMOHMMAaHHUEC MECTa XUMHUH CPEAU OPYIrux

C€CTCCTBCHHBIX HAYK

O HaY4YHBIX MCTOAAX IMO3HAHUA, B TOM HYHCIC OKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKHUX METOHAX MHCCICAOBAHUA BCIICCTB MU H3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMCHUEC HCIIOJb30BATH MOJACIIM IJId O0OBSCHCHHS CTpOCHUA aTOMOB U

MOJICKYJI

1.3

0 cdepax npohecCHOHATBHOW NEATEIbHOCTH, CBSI3aHHBIX C XUMHEH WU
COBPEMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHW Ha AOOCTHIXCHUAX XUMHUYECKOU
HAyKH, YTO TMO3BOJIUT OOYYAIOIIMMCS paccMaTpUBaTh XMMHUIO Kak cdepy cBoei
Oynymei npodecCHOHANBHOW JEATEIPHOCTH W CJeNIaTh OCO3HAHHBIM BBIOOP
XUMHUH KaK TpodUIBHOTO MpeaMeTa MpHU Mepexoie Ha YPOBEHb CPeHEro 00IIero

o0pazoBaHus

Bianenne cucTteMod XHMMHMYECKMX 3HAaHMM M yMEHUE INPHUMEHSTh CHUCTEMY

XUMHUYCCKHUX 3HaHPII>i, KOTOpasd BKJIKOYACT:

2.1

BOXHEHIIIME XUMHMYECKHE TMOHATHA: XUMHMYECKHH OSIIEMEHT, aToM, MOJIEKYIa,
BEII[ECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOJHAS CMECH,
OTHOCHUTENIbHBIE aTOMHAsi U MOJIEKYJSIpHAsi Macchl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MOJIIPHBIN 00BEM, OKCHI, KHCIIO0Ta, OCHOBaHHE, COJb (CpeaHss),
XUMUYECKasl PEaKIysl, peaKklUu COCIUHEHMs, PEaKLUUU PA3IOKEHUs, PEeaKIHH
3aMeIlleHus, peakuuu oOMeHa, TeIIoBOM J(PQeKkT peakuuu, -5K30- U
HHJIOTEPMHUYECKHE PEAKLIMU, pacTBOP, MACCOBas JOJI XMMUYECKOro 3JIeMEHTa B
COCIMHEHNH, MaccoBast JI0JIs M MPOICHTHAs] KOHIIEHTPAIHS BEIIECTBA B PacTBOPE,
A7pO aroMa, SJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTaNb, paauyc aroma,

BaJICHTHOCTb, CTCIICHb OKHUCJIICHUA, XUMHUUYCCKasd CBsA3b, DJICKTPOOTPHULIATCIIBHOCTD,




MOJISIPHAs. U HENOJISIpHAs KOBAJIGHTHAS CBsI3b, HIOHHAS! CBSI3b, METAJUINYECKasl CBSI3b,
KpUCTaLIM4ecKass pelérka (aToMHas, MOHHAs, METaJUIMYECKasi, MOJIEKYJIApHas),
WOH, KaTHOH, aHUOH, OJEKTPOJIUT U HEIIEKTPOIUT, OJICKTPOIUTHUECKAS
JMCCOLIMAIINS, PEAKIUH HOHHOTO OOMEHA, OKHCIUTEIIbHO-BOCCTAaHOBUTEIbHBIC
peaKlUy, OKUCIUTEIb U BOCCTAaHOBHUTENb, OKHCICHHE M BOCCTAaHOBJICHHUE,
AIIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMble DPEaKIUH,

CKOpPOCTh XUMHUYECKOH peakiuu, kaTanuzaTtop, [1IK, koppo3us meTamios, criiaBbl

2.2

2.3

OCHOBOIIOJIATralolMe 3aKOHbI XUMHUU: 3aKOH COXPAHEHUS MAaCChl, MEPHOJUYECKUIA
3akoH JI.M. MenneneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo
TCOpHUU XHUMHUH: ATOMHO-MOJICKYJISIpHAd TCEOpHUA, TCOpHUA BHGKTPOHHTHHGCKOfI

IUCCOLMAIAN

Bnagenne ocHoBamMu XHUMHYCCKOMN I'PaMOTHOCTH, BKHIOanOIHGﬁi

3.1

3.2

yYMEHHUE NPaBUJIbHO HCIOJIb30BATh HM3YYEHHBIE BELIECTBA U MaTepualbl (B TOM
quciIe MUHEpaJbHbIE YIOOPEHUs, METaUIbl U CIUIaBbl, MPOJIYKTHI IepepadOTKU
NPUPOIHBIX MCTOYHUKOB YIJIEBOAOPOAOB (YIJsl, NPUPOAHOTrO ra3a, HedTH) B
OBbITY, CEJIbCKOM XO3siCTBE, Ha MPOU3BOJACTBE M MOHMMAHUE 3HAYEHUS >KUPOB,
0eNKOB, YIJIeBOJOB JUIsl OPraHMW3Ma YeJIOBEKa; YMEHHE MMPOTHO3UPOBAThH BIMSIHUE
BEILECTB M XUMHUYECKUX IPOLECCOB HAa OPraHU3M YEIOBEKA U OKPYKAIOLLYIO
IPUPOJHYIO CPELy

YMEHHME WHTErpUpOBaTh XMMHUYECKHME 3HAHUS CO 3HAHUSMHU JPYrUX Y4eOHBIX

npeamMeToOB

3.3

HaJIM4YHEC OIIbITa pa6OTLI C Pa3JIMYHbIMU HUCTOYHUKAMU I/IH(I)OpMaI_II/II/I 10 XMMHH

(Hay4Has ¥ Hay4HO-TIONYJIIpHAs JIUTEpaTypa, cIoBapH, CIPaBOUHUKH, UHTEPHET-

pecypchl)

3.4

yMeHHue 0ObEKTUBHO OLIEHUBATh HH(OPMAIIMIO O BEIIECTBaX, UX MPEBPAILIECHUIX U
MPAKTUYECKOM MPUMEHEHUH W YMEHHUE HCIOIb30BaTh €€ JUIsl pelleHus y4eOHo-

IMO3HABAaTCIbHBIX 3aJ1a4

Bnanenue ocHOBamMM MOHATUMHOIO amnmnapara U CUMBOJMYECKOTO SI3bIKA XUMHH
IUIsl cocTaBlieHHus (HOpMyJT HEOPraHWYECKHUX BEIIECTB, YPABHEHUU XHUMHYECKUX

peakuuii; ocHoBamu xuMudeckoi HomeHknarypsl (IUPAC u TpuBranbHON)

YMeHnne oOBACHITH CBSI3b TMOJOXKEHHS dyieMeHTa B [lepuogudeckoit cucreme ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHWMHUYECKUX DIIEMEHTOB
(coctaB u 3apsa siapa, oOIee YHCIIO JICKTPOHOB), PACIIPEICICHHEM JICKTPOHOB

I10 SHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPUOJOB, KAIUA U KabLUs

[IpencraBnenue 0 nepuoOaUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JJIEMEHTOB




(panuyc aToma, 3JIE€KTPOOTPHULATENBHOCTD), MPOCTBIX M CIIOKHBIX BELIECTB OT
IIOJIOKEHUsI 3JieMeHTOoB B llepuoanueckoil cucreme (B MalbIX NEPUOAAX H

T'JIaBHBIX noz[rpynnax) H DJICKTPOHHOI'O CTPOCHHUA aTOMA

7 YMeHue kiraccuGuImpoBarh:
7.1 XUMUYECKHUE JICMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PEAKITH
8 YMeHue ornpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYCCKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKUE CBOMCTBA:
9.1 MPOCTBIX BEUIECTB (KUCIOPO, O30H, BOAOPOJ, rpaduT, aiMas, KpeMHHUH, a3o0T,
' docdop, cepa, XJI0p, HATPU, KT, MATHHMA, KaJIbIUH, aTFOMAHUH, JKEJIe30)
CIIOHBIX BEIICCTB, B TOM UYHCJI€ WX BOJHBIX pPAaCTBOPOB (BOJA, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M TUApOKcUAbl MeTamwioB [-IIA rpymm,
9.2 amromunnsi, meau (II), munka, xeneza (II u III), oxcuaer yraepoma (II u IV),
kpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras, cepHas,
azoTucTas, a3otHas, pochopHas, yrojibHas, KpeMHHEBAsI KIUCJIOTA U UX COJIH)
MIPOTHO3MPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HUX
9.3 cocTaBa M CTPOEHUs, MPUMEHEHHE BEUIECTB B 3aBHCHUMOCTH OT HUX CBOIICTB,
BO3MOXKHOCTH TIPOTEKAHMSI XUMUYIECKUX TTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKY/ISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHA, B TOM YHCIIEC:
10.1 peakuuit HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX ~ XUMHYECKHE CBOWCTBA M3YYCHHBIX KJaccoB (TpyIm)
' HEOPTaHMYECKUX BEIICCTB
104 MOITBEPIKIAIONIUX TCHETHYCCKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BEIYHUCISTE (TIPOBOUTE PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
' XUMHUYECKOTO DJIEMEHTA B COSIMHECHHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,




11.3

KOJMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM Ta30B

11.4

12

121

12.2

10 YpaBHEHUSM XMUMHYECKUX PEAKIIUA M HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM
Y MACCy peareHTOB WIH MPOJYKTOB PEAKLIMU

Bunanenue (3HaHue OCHOB):

OCHOBHBIMH ~ METOJaMH HAy4YyHOrO T[O3HaHUs (HAOIMIOJCHHWE, W3MEpEeHHeE,
SKCTIEPUMEHT, MOJICIMPOBAHHUE) TIPH U3YyUYEHUHU BEIICCTB U XMMHYECKUX SBJICHUIA;
yMeH#e cHOpMyYIHPOBATH MPOOIEMY U TPEUIOKHUTh ITyTH €€ PeIICHUS
0e30macHOi pPadOThl C XMMHYECKUMHU BEUIECTBAMH, XUMHUYECKOW IOCYI0W H

71ab0paTOPHBIM 000PYIOBaHHEM

12.3

13

npaBwiaMd 0€30MacHOTO OOpamieHusi C BENISCTBAMH, HWCIIONIB3YEMBIMU B
MOBCEIHEBHOM KHU3HU, MPaBUJIAMH TOBEJICHUS B IIENIAX COEpEeKEeHHs 30POBbS U
OKPY’KaIOIIeW MPUPOAHON Cpeiibl, TOHMMaHHE Bpeaa (OMacHOCTH) BO3JEHCTBUS
Ha JKMBBIE OpPraHU3MbI OIpPENeIEHHBIX BEIIECTB, CIHOCOOOB YMEHBIICHUS H

MpeaoTBpaliCcHUAd UX BPpCIAHOTO BO3I[CfICTBPI$[

Hanmuaue MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYIICCTBJICHUA CJIICAYIOIIUX

XUMHUYCCKHX SKCIICPUMCHTOB:

131

HN3YUCHUC W OIIMCAaHUC (I)I/ISI/I‘-ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHUC C
(1)I/I3I/I‘~I€CKI/IMI/I U XUMHUYCCKUMHU SABJICHUAMM, OIIBITBI, MJUTFOCTPUPYIOIIHEC ITPU3HAKHN

MMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

HN3YUCHUC CII0CO00B pa3acICHUA cMmeceit

13.3

MOJIY4YCHHEC KHUCIOpOoAa W H3YUYCHUEC CTOo CBOﬁCTB; MOoJIy4eHrue BOAOpOJda U
HN3YUCHHUEC €TO CBOI\/'ICTB; MOJIYYCHHEC YIJTICKHUCIIOTO ra3a U M3y4YCHHUE €ro CBOI\/'ICTB;

MMOJIY4YCHHUEC aMMHaAKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MACCOBOW JI0JE€H PacTBOPEHHOTO

BCIICCTBA

135

13.6

NpUMEHEHHE WHAMKATOpPOB (JIaKMyca, METHIIOpaHXa u ¢eHoadTasenHa) amis

OIIpEJICTICHHUS XapaKTepa Cpeibl B PACTBOPaX KUCIIOT U HIeTI04ei

HUCCIICAOBAHHUEC U OIIMCAaHUC CBOMCTB HEOPraHM4CCKHX BCIICCTB PA3JIMYHBIX KJIaCCOB;
HN3YyUCHUC B3aHMOﬂCﬁCTBHH KHUCI0oT C MCTallllaMHd, OKCHIaMKU  MCETaJlJIOB,
PaCTBOpUMBIMM W HCPACTBOPUMBIMH  OCHOBAHHSIMU, COJISIMH, IIOJIY4YCHHUEC
HEPaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOTO MCTAJlJIa APYIruM H3 pacTBOpa

COJIM; UCCJICAOBAHHUEC aM(i)OTepHI)IX CBOICTB TUAPOKCHUAOB AJIIOMHUHHUA U THUHKA

13.7

PEIICHUE OKCICPUMCHTAJIBHBIX 3aJad IO TEMaM: «OCHOBHBIE  KJIACCHI

HEOPraHUYECKHUX COETUHEHHI; «DNEKTPOTUTHYECKAS IACCOLIAAIUIY,




«Baxneimuye HeMeTalsIbl M HMX COCOUHCHHA», «Ba)kHeHImme MeTaluibl U HUX
COEIMHEHUS)

XUMUYECKHUE dKCIIEPUMEHTBI, WUIIOCTPUPYIOLIUE IIPU3HAKY IIPOTEKAHUS PEaKLIUi

HOHHOTO O6MCHa; Ka4€CTBCHHBIC pPCaKIMHM Ha IMIPUCYTCTBYIOIIHME B BOJHBIX

13.8 pacTBOpax HWOHBI: XJOpUA-, OpOMHI-, HOAWA-, cyibdar-, docdar-, kapboHaT-,
CUJIMKAT-aHUOHBI, THJIPOKCHUJI-MOHBI, KAaTHOHBI aMMOHHUS, MarHus, KajibIus,
aTIOMUHMS, Kene3a (2+) u xenesa (3+), menu (2+), HUHKA

14 YMenue:
141 NPECTaBIATh PE3YNbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB, IOKA3aTENbCTB,
' rpaduKoB 1 TaOJIUIl ¥ BBIABISATH YMIUPUYECKUE 3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSA3H MEX/Y peasibHO HAOII0aeMbIMU XUMHUECKUMU SIBICHUSMU
14.2 U MpOILECCaMU, NMPOUCXOAAIIMMU B MAaKpO- U MHUKPOMHUPE, OOBSACHATH MPUUYUHBI

MHOFOO6paSI/IH BCIICCTB




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMHWHA

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 [lepBoHavalIbHBIE XUMUYECKUE TTOHSATHUS
11 Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei
1 ATOMBI U1 MOJIEKYJIBI. XUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKHUX 3J1eMEHTOB. [IpocTbie
' U CIIOKHBIE BEILIECTBA.
1.3 Xumuueckas popmyia. BaJeHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. CTEIEHb OKUCIICHUS
v 3aKkoH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTENbHAsE aToMHass Macca. OTHOCHUTEIbHAs
' MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COEAMHEHU N
L5 KomuuecTBo BemiectBa. Mok, MonsipHas Macca. MousipHbiii 00bEM ra3zoB. B3zanMocBs3b
' KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 dusznueckue M XUMUYECKHE SIBICHHUS. XUMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
' COXpaHEHUs MACChl BEUIECTB. XMMUYECKUE YPABHEHUS
Ilepnonnueckun 3akoH u Ilepuoguyeckas cucrema XuMUYECKHX dnemeHToB [[.I.
2
MenneneeBa. CTpoeHHE aTOMOB
[lepuonnueckuin 3akoH. Ilepuogmueckas cucrema XuUMHYECKUX dnemeHTtoB [J[.M.
2.1 Menpeneesa. Ilepuonsl um rpynnsl. OU3NYECKU CMBICI MOPSAKOBOTO HOMEpa, HOMEpPOB
MEPUO/Ia U TPYIIIBI JIEMEHTA
Crpoenue atomoB. CoctaB aToOMHBIX siiep. M3oTonsl. DnexkTpoHsl. CTpOEHHE 31EKTPOHHBIX
2.2 o0onouek aTtomoB TmepBbiXx 20 xumudeckux snemeHToB [lepmommnueckoit cucremsr [1.1.
Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XMMHYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPHOJIOB,
23 Kausi, Kanplus (paguyca aTOMOB, OJJIEKTPOOTPHIATEIIBHOCTH, METAUIMYECKUX U
' HEMETAIITNYECKUX CBOWCTB) U UX COCTUHEHHI B COOTBETCTBUU C MOJIOKEHHEM DJIEMEHTOB B
[Tepuoauueckoit cuctemMe U CTPOCHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
31 Xummnueckas CBS3b. KoBanienTHas (momnsipHas u HETOJISIpHAS ) CBSI3b.
' DIIEKTPOOTPHULIATENBHOCTh XUMHUUECKUX AJIEMEHTOB. MIOHHAas cBsI3b. MeTamuinueckast CBsA3b
32 Tunbel KpUCTAIIMYECKUX PEMIETOK (aTOMHas, WOHHAs, METALTUYECKas), 3aBUCHUMOCTh
' CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H
4 Baxwnelime npeiacTaBUTENM HEOPraHWYECKUX BellecTB. HeMeraisibl U MX COEIUHEHUS.

Merannsl 1 uX COCAUHECHUA




Knaccupukanus ©U  HOMEHKJIATypa  HEOPraHMYEeCKMX  COCIMHEHUH:  OKCHJOB

(coneoOpasyromue: OCHOBHBIC, KHUCJIOTHBIC, aM(OTEpHBIE) H  HECOJIEOOPa3yIOIINE;

4+ OCHOBaHUU (IIENOYM M HEPACTBOPUMBIE OCHOBAHHUA); KHUCIOT (KHUCIOPOJCONEpKAIINe U
0eCKUCIOPOAHbIE, OJHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJEH (CPEIHUX M KUCIIBIX )
4 Ou3nyecKue U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOJA, XJIOpa,
' KHCIIOpO/Ia, cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS
43 Pu3znuecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAIUIOB: JINTUSI, HATPUS, KaJus,
' Mar"usi 4 Kajablus, aIFOMUHHUS, XKelle3a. DIEKTPOXUMUUECKUN PsiJi HAPSHKEHUN METAJUIOB
W dusnyeckue M XMMHMUYECKHE CBOMCTBAa  BOJOPOJHBIX  COEJUHEHMM  HEMETaJlJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA
A5 duznyeckue 1 XUMUYECKHUE CBOICTBa OKcuI0B HemeTasuioB: cepol (IV, VI), azora(ll, IV, V),
' dochopa(Ill, V), yrnepona(Il, IV), kpemuusa(IV). [lonydeHne okCHI0B HEMETAIIIOB
A6 Xumnueckue coiictBa okcunos: MetaioB IA—IIIA rpynn, munka, meau(Il) u sxeneza(Il, III).
' [Tonyyenue OKCHI0B METAILIOB
47 XUMHUYECKUE CBOMCTBA OCHOBAaHUH M aM()OTEPHBIX THAPOKCUIOB (Ha IPUMEPE TUAPOKCHIIOB
' AIOMUHMS, JKene3a, HuHKa). [lonydenre ocHoBaHMM U aM(DOTEPHBIX THIPOKCHUIOB
OOue XMMHYECKHe CBOMCTBAa KUCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOAHOM, CEPHUCTOM,
4.8 CepHOM, a30THOU, (ocdopHOM, KpeMHUEBOU, yroiabHOH. OcoOble XMMUYECKHE CBOMCTBA
KOHLEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lonydeHue kuciaor
4.9 OO6mure xuMHUYeCKre CBOMCTBA cpenHux coneil. [Tomyuenue comeit
4.10 [Tonyyenue, cobupanue, pacrio3HaBaHUE BOAOPOA, KUCIOPOJ1a, aMMHUaKa, YIIEKHCIIOro ra3a
' B 1abopaTopuu
411 [TonyyeHnne ammuaka, CepHOM M a30THOW KHUCJIOT B MPOMBIIITIEHHOCTH. OOmMe crnocoOsl
' MOJIy4YEHUs] METAJIJIOB
4.12 I'enernyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COEIMHEHHM
5 XHWMHYECKUE PEAKIUN
Knaccudukanys XuMUYeCKHX peakuuid MO pa3iUyHbIM NMPU3HAKAM: IO YUCIY U COCTaBY
5.1 Yy4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(p(eKTy, M0 HU3MEHEHUIO CTeleHei
OKHCJIEHUS XMMHUYECKUX JIEMEHTOB
5 TemnoBoit 3pdeKkT XUMHUECKON peaklud, TEPMOXHMUYECKHE YpaBHEHHs. OK30- HU
' SHIO0TEpPMUUYECKHE peaKiuu. TepMOXUMUYECKHE YPaBHEHUS
OKHCIIUTETEHOBOCCTAHOBUTENbHBIE peakiuuu. OKUCIUTENN U BOCCTAaHOBUTENH. [Iponeccel
5.3 OKHUCJICHUS U BOCCTAHOBJICHUS. DJEKTPOHHBIM OallaHC OKHCIUTEIHHOBOCCTAHOBUTEIBHOMN

peakmuu




Teopust 3IEKTPONUTHYECKONW Aucconanv. KaTHOHBI, aHHOHBL. DJEKTPOJIUTHl U

>4 HERNEKTPOIUThL. CHIIbHBIC U C1a0bIe 3JEKTPOIUTHL. CTeneHb AUCCOUAIN
£ Peakiiun moHHOro OOMeEHa. YCIIOBHS NPOTEKAHUS pPEaKIUil MOHHOrO OOMEHa, MOJHBIE U
' COKpaIllEHHbIE MIOHHBIE YPABHEHUS peaKIUii
6 XuMHs 1 OKpy’Karolas cpeja
BemectBa u mMaTtepuanbsl B IOBCEJIHEBHOW JKU3HU 4YejoBeka. be3omacHoe HCIONIb30BaHHE
6.1 BEIIECTB M XUMHUECKUX peakluii B 1abopaTopun u ObITy. [lepBas moMoIb Npu XUMHYECKHX
0’KOTax U OTPaBJIECHUAX
XUMHUECKOE 3arpsi3HEHHE OKpYXKarolled cpelibl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE MOYBBHI,
6.2 BO3JlyXa ® BOJOEMOB), CIIOCOOBI ero mnpenorBpamieHus [IpemenpHas momycTUMas
' koHneHrpauus BemectB (IIJAK). Ponp XumMum B pemieHHMM 35KOJIOTHYECKUX IPOOJIeM.
Ycunenrne napHUKOBOro 3 dexra, pa3pylieHne 030HOBOTO CIIOs
IIpumenenue cepsl, a3ora, Qocdopa, yriepoga, KpeMHHUS U HUX COCIUHEHUHA B OBITY,
6.3 MEIUIMHE, TPOMBIIIJICHHOCTH M CEeITbCKOM XO3sHCTBe. [IpuMeHeHne METauloB M CIIaBOB
' (cranp, 4yryH, AIOpaJIlOMUHUM, OpoH3a) B OBITY M IPOMBIIUIEHHOCTH HMX COEJUHEHUH.
[ToHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI HX OT KOPPO3UH
6.4 [TpupoHble MCTOYHHUKH YTIIEBOIOPOJOB (Yroib, MPUPOAHBIA Ta3, HE(TH), MPOIYKTHI UX
' nepepaboTku (0€H3MH), UX POJIb B OBITY U IPOMBIIIIIEHHOCTH
IlepBoHayasIbHBIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEMHEHMSX yriepoja (MeTaH,
6.5 9TaH, ATUIICH, alleTWJIEH, ATAHOJI, TIIUIEPUH, YKCycHas KucioTa). [loHsTne o OHOIOrHYecKd
B)KHBIX BELIECTBAX: )KUPaX, O€JIKaX, YIIEBOJaX — M UX POJIU B KU3HU YeTOBEKa
7 Pacuérsr:
7.1 1o opMysaM XMMHUYECKUX COEAMHEHUM
7.2 Macchl (MaccoBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 M0 XHMAYECKHM yPaBHEHUSIM




YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YUEHUKA

YyeOHUKU:

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKIMOHEpHOE
obmectBo «M3aarenscTBO [IpocBemenuey 2023

* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.T'., CnagkoB C.A., AKIIMOHEPHOE

obmectBo «M3narenscTBO «IIpocBemienre» ABTop: uznarenbcTBo «IIpocBemieHue

2023

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HOC MO4I IlIkona, POII

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

YuuPy, SAKnacc
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