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PA3JIEJI 1. IOACHUTEJIBHASA 3ATIMCKA

PabGouass mporpamma ydeOHOro mnpeamera xumusi g 8-9 KiaccoB sBIsETCS
yacThi0 OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIET0o OOpa3oBaHUS U
COCTaBJICHA HA OCHOBE CJIEAYIOIINX HOPMATUBHO-TIPABOBBIX JTIOKYMEHTOB:
®denepalIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHJIApPTa OCHOBHOTO OOIIETO
obOpaszoBanusi, yTrBepxkAeHHOro I[Ipukazom MuHnucrepcTBa 0Opa3oBaHUSI U HAYKH
Poccutickoit @eneparuu ot 31 mas 2021 roma Ne 287 (3apeructpupoBano MIOP® ot
05.06.2021, peructpaunonusii Ne 64101) "OG6 yrBepxkneHun (enepaabHOTO
rOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApPTa OCHOBHOrO 00IIero odpasoBaHus" ¢
n3MeHeHusiMu ot 18 uronst 2022 rona [pukaz Ne 568.
®denepanbHOi  00pa30BaTEIBHON MpOrpaMMBI  OCHOBHOTO 00IIero oOpa3oBaHMUS,
yTBepkJieHa mpukazoM MunucrepcrBa [Ipocsenienus ot 18 mast 2023 roma Ne 370
®enepanbHoro 3akoHa oT 29 pexabps 2012 roma Ne 273-®3 «O06 obpazoBaHuu B
Poccutickoit ®enepanum» (ct. 17, 19, 26, 27, 28, 29, 34, 41, 42, 43,44, 45, 46, 48, 54, 58,
66, 87).

Mecto npeaMera B yueOHOM IUIaHE: B MporpamMme OTBOAUTCS 136 4acoB Ha M3ydeHHUE
XHUMHH, KOTOpPbIE pacmpeneseHbl cieayommM oopa3zom: 8 kimacc — 68 yacos, 2 yaca B
Heneno; 9 xitacc — 68 yacos, 2 yaca B HEJICIIO.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA "XUMUA"

3HaHME XUMHHM CIYKUT OCHOBOM i  (OpPMHUpPOBAaHUS  MHUPOBO33PEHHUS
o0yyaromierocs, ero MnpeacTaBICHUd O MaTepUAIbHOM €IMHCTBE MHUpA, BaXHYIO POJIb
urparT (GopmMupyemMble XUMHUEH NPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX HHEPrUUU
00 DSBONIOIMM BEIIECTB B TMPHPOJAE, O TMYTSIX peHIeHUs TI00aNbHBIX MpoliIeM
YCTOMYMBOIO Pa3BUTHUsI YEJIOBEUYECTBA — CBHIPHEBOW, SHEPreTUYECKOM, IHUILEBOM U
HKOJIOTMUECKON 6e30MacHOCTH, IPOoOIIeM 3paBOOXPAHEHHUS.

N3yueHne xumnu:

CIOCOOCTBYET peajiM3allii BO3MOXKHOCTEHW [JIsi caMOpa3BUTHUS M (POPMHUPOBAHUS
KyJIbTYPbl TUYHOCTH, €€ 001el 1 (yHKINOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJalImuxcsi,  HAaBBIKOB  UX  CAMOCTOSITENIbHOM  yuyeOHOM  JeATEeIbHOCTH,
AKCIIEPUMEHTAIIBHBIX U UCCIIEIOBATEIHCKAX YMEHUN, HEOOXOIUMBIX KaK B TIOBCEIHEBHOM
YKU3HU, TaK U B TPO(HEeCCUOHAIBHOMN JeSTEIIbHOCTH;

3HAKOMHUT CO CHEIU(PUKOI HAyYHOTO MBILIUICHHUS, 3aKJIaIbIBA€T OCHOBHI LIEJIOCTHOTO
B3IJIAJla HAa E€IUHCTBO MPUPOABI M YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM 3TallOM B
(dbopMHpOBaHUH €CTECTBEHHOHAYYHON TPaMOTHOCTH 00Y4YaIOIIUXCS;

crocoOcTByeT (hOPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HAHUSM, K TMPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTMYECKOE 00pa3OBaHUE
00ydJaromuxcs.

JlanHble HampaBlieHUs B OOYYEHMH XUMHH OOCCIEUMBAIOTCS CHEIU(PUKON



COJIEp>KaHMsI YYEOHOIO MPEAMETA, KOTOPBIN SABJISETCS NEAArOrMYECKU aJalTUPOBAHHBIM
oTpa)keHHeM 0a30BOM HAyKU XMMHHU Ha ONPEEIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOCHHE OO0YyYalOUMMHUCS CHUCTEMbl TMEPBOHAYAIBHBIX TOHATUA XUMHUHU, OCHOB
HEOPraHWYECKOW XMMHUHU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHUN OPraHUYECKON
XUMUHU.

CtpykTypa colepkKaHHMs HOpOrpaMMbl IO XUMUM C(HOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOTIO MoAxo/a K €€ n3yuenuro. Conep:kaHue CKIaAbIBAETCs U3 CUCTEMBI TOHATUIO
XUMHUYECKOM 3JIEMEHTE M BEIeCTBE U CUCTEMBI MOHATUN 0 XuMuueckoil peakiuu. Obe
OTH CUCTEMBI CTPYKTYPHO OPraHHM30BaHbI IO NPHUHIUIY I[OCIECAO0BATEIBHOIO Pa3BUTHUSA
3HAaHUI HAa OCHOBE TEOPETUYECKUX IIPEACTABICHUN PA3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI KaK OCHOBBI BCETO €CTeCTBO3HaHus; [leprnoanueckoro
3akoHa /(.M. MenneneeBa Kak OCHOBHOT'O 3aKOHA XMMHH; yYEHHS O CTPOCHUU aToMa U
XUMUYECKOM CBSI3U;

Ipe/ICTaBICHUI 00 IEKTPOIUTHUECKON AUCCOLMALMU BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHUSI pacCMAaTPUBAIOTCSI HA OCHOBE 3MIMUPHUYECKU MOJYYECHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIILHO OT OJHOTO YPOBHSI K IPYrOMY,
BBINONHASA (YHKUMHM OOBACHEHHWS W NPOTHO3MPOBAHUS CBOICTB, CTPOCHHUS U
BO3MOKHOCTEM MPAKTUUYECKOTO IPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe mporpaMMbl MO XMMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEIACTABICHUS
O XHMMHMYECKOM COCTaBJSIIOLIEH HAy4YHOW KapTHUHBI MHpa B JIOTHKE €€ CHUCTEMHOMN
MPUPOJBL, IIEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM MO3HAHMS B HayKe.
N3ydyeHre XuMUU IPOUCXOIUT C MPUBJICUEHUEM 3HAHUI U3 paHEe M3YyUYEHHBIX y4E€OHBIX
npeaMeToB: «Oxpyxaroumit Mupy», «bruonorus. 5—7 xknaccee» u «duszuka. 7 Kiace.

[Ipy M3yyeHUW XUMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHHA OCHOB XUMHUYECKOU
HayKd Kak o00JIaCTU COBPEMEHHOI0 €eCTECTBO3HAHUS, IPAKTUYECKON JesATeIbHOCTU
YyeJoBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOWM KyJbTyphl. 3agada y4eOHOro
npeaMeTa COCTOMT B (OPMHUPOBAHMHM CUCTEMbl XHMHUYECKMX 3HAHMM — Ba)KHEHIIUX
(bakToB, MOHATHI, 3aKOHOB M TEOPETHYECKUX IOJOKEHUH, JOCTYMHBIX OO0O0OIIEHUI
MHUPOBO33PEHUECKOT0 XapakTepa, sA3blka HAyKd, B MPUOOIIEHUH K HAyYHBIM METO/aM
MO3HAHUS TpPH H3YyYEHUU BEIIECTB M XUMHUYECKUX peakuuid, B (HopMHpOBaHUU U
Pa3BUTHM MO3HABATEJIBHBIX YMEHMH W HMX NPUMEHEHHWU B Y4eOHO-TIO3HABATEIbHOU U
y4e0HO-UCCIe0BATEIBCKOM JAESITEIbHOCTH, OCBOEHUHU TIPABIII 0€30MacHOr0 OOpaiieHus
C BEILIECTBAMM B IIOBCEJHEBHOW KU3HHU.

HEJIU U3YYEHUSA YYEBHOT'O KYPCA

[Ipn wu3yyeHUM XHMMHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENN TaKue 1eJH, KaK:

dbopmMupoBaHue UHTEJJIEKTYalbHO ~ Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caMoOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY MPUHSATUIO  PEIICHUN,
CHOCOOHOM aganTUPOBATHCS K OBICTPO MEHSIOIIKUMCS YCIOBUSAM KU3HU;

HAIPaBJICHHOCTh OOY4YEHHUS Ha CHCTEeMaTHYecKoe MpUoOIeHne 0o0yJaroumxces K



CaMOCTOSITEJIbHOM TMO3HABATEIIBHOW JEATEIIbHOCTH, HAYYHBIM METOJaM ITO3HAHUA,
(GbOpMUPYIOIIMM MOTUBAIIUIO M PA3BUTHE CITIOCOOHOCTEH K XUMUU;

oOecreyeHre yclIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YYArOIIMMUCS OIbITa
Pa3HOOOpPa3HON JESITENHHOCTH, IO3HAHUST W CaMOIO3HAHMS, KIIOYEBBIX HAaBBIKOB
(KJTHOYEBBIX KOMIIETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAYEHHUE ISl PA3JIMUHBIX BUOB
NEATEIbHOCTH;

(dbopmupoBanue o61ell PYHKIMOHATBLHON U €CTECTBEHHO-HAYyYHOW T'PaMOTHOCTH,
B TOM YHCJIE YMEHHUI OOBSICHITH U OLEHUBATH SIBJICHUS OKPY>KAIOIIEro MHUPA, UCIIONb3Ys
3HAHUS WU OMNbIT, MOJYYEHHbIE NPU U3YYECHUU XUMHH, IPUMEHATH UX IpPU PELICHUU
poOJeM B MOBCEIHEBHOM )XKU3HU U TPYAOBOU JIEATEIbHOCTH;

dbopMupoBanue y o0Oy4aroumxcs TyMaHUCTHUYECKHX OTHOILIEHUW, MOHUMAaHHUS
[EHHOCTH XHUMHYECKUX 3HAHUU MJII BBIPAOOTKH SKOJOTMYECKH II€JIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYJIOBOM JEATETHLHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbS U
OKPY’KAlOIeH MPUPOJHON CPEbI;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHX IIEHHOCTEW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY IIPO(MUIIS M HAMPABIEHHOCTH JalbHEHIIeTo 00ydeHus.

PA3JEJI 2. COAEP KAHUE YYEBHOI'O IPEJJMETA

8 KJIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

[IpenmeT xumuun. Posb XMMUM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HayK. Tena u
BeniecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATperaTtHoe cocTosiHue BemecTB. [loHstue o
MeToJax IMO3HaHUsA B XUMUH. YHCThIe BemecTBa U cMecH. CIIocOOBI pa3eiICHHs] CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMHUYECKHUX JIEMEHTOB.

[IpocThie 1 croXkHbIE BEelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSSHCTBA COCTaBa BemiecTB. OTHOCUTEIbHas aroMHas Macca. OTHoOCUTEIbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 011 XUMHUYECKOT0 3JIEMEHTA B COCIMHECHUU.

KomnuectBo BemectBa. Mosb. MosnsipHas macca. B3anmMoCBsI3b KOJIMUECTBA, MACChl
U 4YHClIa CTPYKTYPHBIX €IUHUIl BemecTBa. Pacu€tel mo ¢dopmylnaM XHUMHUYECKUX
COCIUHECHMH.

DU3NYECKUE U XUMUYECKHUE SIBIICHHUS. XUMHUYECKAsl peakusi U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHMHUYECKHE ypaBHeHHs. Kiraccmpukamms XUMHUYECKUX
peakiuii (COeMHEHNs, Pa3IoKEHHs, 3aMeLIeHHsI, 0OMEeHa).

XUMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW TIOCYAOW, NpaBwiaMu pabOThl B JabopaTtopuul u
npuéMamMu oOpalieHuss ¢ J1abopaTOpHBIM O00OpYAOBaHUEM, HM3YYCHHE W OIMHMCAHUE
(U3UYECKUX CBOMCTB 00pa3I0OB HEOPTraHWUYECKUX BEIIECTB, HAOMIOJACHHE (U3HUUECKUX
(ny1aByieHWe BOCKa, TassHHE JbJa, paCTUPaHUE caxapa B CTYNKe, KUTIEHUE U KOHIEHCALUs
BOJbI) M XUMHUYECKUX (TOpeHHE CBEYH, MPOKATWBAHHUE MEIHOW IPOBOJIOKH,



B3aUMOJICIICTBUE MeJla C KHUCJIOTOM) sIBJICHUM, HAOMIOJEHHE U OMUCAHHUE IPU3HAKOB
NPOTEKaHWd XWMHMUYECKHX peakuuil (pa3jo’KeHue caxapa, B3aUMOJEWUCTBHE CEPHOU
KHUCTIOTHI € XJOopuAoM Oapusi, pasioxenue ruapokcuna menu (II) mpu nHarpeBanum,
B3aMMO/JIEHCTBUE XKele3a ¢ pacTBopoM cosr Meau (1), u3yuenue crnocoGoB paszneneHus
cMeceid (C TMOMOIIBIO MarHuta, (QUIBTPOBAHMWE, BHINIAPUBAHUE, JTUCTUIUISAIUA,
xpomaTorpadusi), MpoBeIeHNE OYMCTKHU IMOBAPEHHOW COJIM, HAOIIOJEHUE M OIMUCAHUE
pE3yJbTaTOB MPOBEACHHS OIbITA, WUIOCTPUPYIOMIETO 3aKOH COXPAHEHUS Macchl,
co3ZlaHKe MoJiesield MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kHeililne npeacTaBuTe/ Il HEOPraHMYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopom — smeMeHT W mpoctoe
BemecTBO. HaxoxxneHue kuciopona B mpupoje, pusmveckue M XMMUYECKHUE CBOMCTBA
(peakiuu ropenust). Oxcunsl. [Ipumenenue kucinopoaa. CriocoObl MOMTYYEHUsT KUCIOPOIa
B Jaboparopuu M TpomblluieHHOCTH. KpyroBopor kuciopoaa B mpupoge. O30H —
IJIOTPOITHASI MOJU(BUKAIIHS KUCIOPOIa.

TemnoBoil 3 PexT XuMUYecKoil peakunu, TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30- U
SHAOTEPMHUUYECKUE peakUru. TOMINBO: Yrojib U METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — anemeHT m mpocroe BemecTBo. HaxokneHwe Bomopona B IPUPOJIE,
dbusznueckue U XMMHUUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBl ToiyueHus. Kucimotsl u
COJIH.

Mossipablii 00bEM Ta30B. Pacy€Thl MO0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoKMcTBa BoAbl. Bona kak pactBopurtens. PactBopsl. Hackliennsie u
HEHACBIIIEHHBIE PACTBOPHI. PACTBOPpMMOCTH BelIECTB B BoAE. MaccoBas 107151 BENIECTBA B
pacTBope. XuMHUUYECKHe CBOMCTBA BoAbl. OcHOBaHMs. Ponb pacTBOpoB B IpHUpOAE U B
YKU3HU denoBeka. KpyroBopot Bojbl B pupoie. 3arpsi3HeHre NpUupoaHbix Boa. OxpaHa
¥ OYHCTKA MIPUPOTHBIX BO/I.

Knaccudukanuss Heopranmdeckux coenuHeHuit. Oxcunbl.  Knaccudukanus
OKCH/JIOB: conieo0Opa3zyroriue (ocHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) U
HeconeoOpa3yroume. Homenknarypa okcunoB. @uU3MyecKue U XUMHUYECKHE CBOMCTBA
okcua0B. [lonydyenue okcuaos.

OcHoBanus. Knaccudukaius ocHOBaHUM: MIENOYHM M HEPACTBOPUMEBIE OCHOBAHMSI.
Homenkmarypa ocHoBaHuil. PU3WUYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TosmyyeHne OCHOBaHUU.

Kucnorsl. Kiaccuduxamus kucinor. Homenknatypa kucinor. Pusumyeckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Psa aktuBHocTH MetaioB H.H. bekeroa. Ilonyuenue
KHUCJIOT.

Comu. Homenkiarypa coneid. ®u3nueckue U XUMUYECKUE CBOMCTBA COJICH.

Ilonyuyenue conen.

['enernueckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

XuUMHYECKHH IKCIIEPUMEHT:

Ka4eCTBEHHOE OIPENICIICHUE COAEPKAHUSA KHUCIOpOJa B BO3AYyXe, IIOJYyYCHHE,
coOupaHue, pacrno3HaBaHWE€ W HU3Y4YEHHE CBOWCTB KHUCIOpOJa, HaOI0JaeHuE



B3aUMOJICICTBUS BELIECTB C KUCIOPOJIOM U YCJIOBHUSI BO3HMKHOBEHHUS M MPEKpaICHUs
ropeHust (mokapa), O3HAKOMJICHHE C OOpa3IlaMu OKCHIOB W OINUCAHWE HX CBOWCTB,
noJjiyueHue, coOupaHue, paclio3HaBaHME M H3Yy4YEHUE CBOMCTB Bojaopoaa (ropeHue),
B3auMojeiictBue Bojaopona ¢ okcugom wmeau (1) (BO3MOXHO HCTOIB30BaHUE
BUJIEOMATepUajIoB), HaOMOJIeHHEe O0O0pa3loB BEIIECTB KOJIWYECTBOM |  MOIb,
UCCIIeIOBaHUE OCOOEHHOCTEM pPAacTBOPEHHS BEIIECTB C Pa3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JT0JIEN PAaCTBOPEHHOTO BELIECTBA,
B3aMMO/ICHCTBUE BOJIBI C METaJUIaMU (HaTPUEM U KajbIeM) (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUANIOB), HCCIIEOBAaHUE OOpPA3[OB HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJICHHE W3MEHEHUS OKpPAaCKM HHJIUKATOPOB B pPacTBOpaxX KHUCIOT U
meNoyei, n3yuyeHue B3ammojiecTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHUCJIOT C METaJUIaMH, PEaKIIUi HeUTpaIu3aluu, MoJy4eHEe HEPACTBOPUMBIX OCHOBAHUH,

BBITECHEHHE OJHOIO METaJula JPYTMM M3  pacTBoOpa COJHM, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeilline Ki1acChl HEOPraHUYECKUX
COCIIMHEHUI.

Ilepuoanueckuii 3axkon u [lepuoanueckasi cucreMa XMMHYECKHX 3JI€MEHTOB
JA.A. MenaeneeBa. CrpoeHue aToMoB. XHMHYECKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeAKIIUH

[lepBbie MOMBITKH KJIacCU(PUKAIMU XUMUYECKUX 3JIeMEHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U MIETOUYHO3EMEIbHBIE METAJIJIbI, TAJIOTECHBI, UHEPTHBIE
rasbl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCHIBI.

[lepuonuueckuit 3akoH. [lepuoanueckas cucrema xXumuueckux siaemeHToB J[.M.
MenneneeBa. Kopotkonepuoanas u giuHHomepuomHas Qopmbel [lepuoandeckoit
cucteMbl xumuueckux 3nmeMeHToB .M. MenneneeBa. [lepuoasl u rpynmnel. @u3ndeckuit
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB NEPHUO/Ia U TPYIIIIHI JIEMEHTA.

Crpoenne artomoB. CocraB aroMHbIX snaep. Mszotomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB TeEepBbIX 20 XMMHUYECKUX AeMeHTOB llepruoanueckoi
cucrembl J[.MI. MenneneeBa. XapakTEpUCTUKAa XUMHYECKOIO DSJIEMEHTA 10 €ro
nosioxkeHunto B [lepuonnueckoii cucreme /.M. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs pajguyca aTOMOB XUMHUYECKHX  3JEMEHTOB,
METaJUTMYECKUX U HEMETAJUIMUECKUX CBOMCTB IO TPyMNIaM U NMepruoiaMm.

3nauenue Ilepmoamyeckoro 3akoHa u Ilepmogmyeckoil CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB JUIA Pa3BUTHUS HAaykH U npakTuku. (.M. MenaeneeB — yd€HbI U rpa)KJaHNH.
Xumnueckas cBsi3b. KoBaneHTHas(monsipHas U HETOJISIPHAS) CBSI3b.

DIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. VIOHHAas CBA3b.

Crenenb okuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpoieccs
OKHCJIEHUS U BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYEeCKH IKCIIEPUMEHT:

W3yyeHrue OoOpa3IoB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
THAPOKCHIA IIMHKA C pPacTBOpPaMHM KHUCIOT M IIEJIouYel, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaKIuu pa3aoKeHUs], COSTUHECHHS).



MexnpeamMeTHbie CBA3U

Peanuzanuss MeEXIpeJAMETHBIX CBSI3eW MPU HW3YYCHHWH XUMHA B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK
U TIOHSTHH, SIBISIFONINXCS CHCTEMHBIMH JUISI OTICIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IHKIIA.

OO01re ecTecTBEHHOHAYYHbIE TIOHSTHS: HAy4YHBIM (akT, TUNOTE3a, TEOPUS, 3aKOH,
aHamM3, CHHTE3, KiIaccu(uKanusi, TEePUOJUIHOCTh, HAOIIOJACHNE, OJKCIEPUMEHT,
MOJIeTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SBJICHUE.

duzuka: martepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIUJA, HU30TOIBI,
pPaTMOAKTHBHOCTb, MOJIEKYJa, OJJIIEKTPUYECKHA 3apsi, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BeIlleCTBa, Ta3, (PU3MYEeCKUEe BEIUYUHBI, €IUHUIBI U3MEpPEHUs,
KOCMOC, TIaHeThl, 3BE3/161, CoHIIE.

buonorus: doTocuntes, agpixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE MOPOIbI, IOJE3HBIC
HCKOTIaeMbI€, TOTUTUBO, BOJIHBIE PECYPCHI.

9KJIACC

BemecTtBo H XuMHYeCKas peakus

[Tepuonnuecknii 3akoH. llepmogmueckass cuUcTEMa XUMHYECKHX OSJIEMEHTOB
J.1. Menneneea. CtpoeHne aTtoMoOB. 3aKOHOMEPHOCTM B W3MEHEHHH CBOWCTB
XUMHYECKUX AJIIEMEHTOB NEPBBIX TPEX MEPUOAOB, KNS, KAJIBIHUSA U UX COCIMHEHUN B
COOTBETCTBUHU C IIOJIOKEHUEM 3JIEMEHTOB B Ileproguueckoil CUCTEME U CTPOEHUEM HX
aTOMOB.

Crpoenue BemecTsa: BUABI XMMUYECKON CBSA3U. THIBI KPUCTATUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BCIIECTBA OT THIIA KPUCTAUIMYECKOM PEIIETKM U BUIA
XUMHYECKOU CBSI3H.

Knaccudukanuss v HOMEHKIaTypa HEOPraHMYECKUX BEUIeCTB. XHMHUECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCSA K PA3JIUYHBIM KJIACCAM HEOPraHUYECKHUX COCIVHECHUH,
TE€HETUYECKAsI CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYecKHX peakiuil Mo pa3IMYHbIM IpH3HaKaM (M0 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, IO H3MEHEHHUIO
CTENEeHEe OKUCIEHUS XUMUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aropa). JK30- U S3HI0TEPMUUYECKHUE PEAKLIUU, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTue o ckopocTd xuMHYeckol peakuuu. I[loHsTHe 006 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusx. I[loHATHE O TOMOTE€HHBIX W TeTEepPOreHHBIX
peakuusax. Ilonstme o karammse. IloHatne o XumuyeckoM paBHOBecuHM. DPakTOpHI,
BIIMSIIOIINE HA CKOPOCTh XUMHUUYECKOM pEaKIUU U MOJOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, JJIEKTPOHHBIN OanmaHc
OKHUCJIMUTEIBbHO-BOCCTAHOBUTENBHON peakiuuu. CocTaBleHHE ypaBHEHHMIl OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIUI C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTr0 OajaHca.

Teopusi 3JIeKTPOJIMTHYECKON JAMCCOMUANMU. ODJIEKTPOIMUTHI U HEDJIEKTPOJIUTHI.



Kartvonsl, aHMOHBI. MexaHu3M AuCCOLMAlMU BEIIECTB C PaA3JIMYHBIMU BHUAAMH
xumudeckoi cBs3u. Crenenp auccouuanuu. CuiabHbIE U C1a0ble 3JIEKTPOIUTHI.

Peakuun noHHoro oOMeHa. YCIOBHS NPOTEKaHUs pPEaKIMi HOHHOIO OOMEHa,
MOJIHBIE U COKpAILEHHbIE HOHHBIE ypaBHEHHs peakuuid. CBONCTBA KUCIOT, OCHOBAaHUU U
COJIECH B CBeTE MPEACTABICHUN 00 3JNIEKTPOJIMTHUYECKON aucconuanuu. KadecTBeHHBIE
peakuny Ha MOHBL. [IoHATHE O TUAPONIN3E COEN.

XuMHYEeCKHH IKCIIEPUMEHT:

03HAKOMJICHHE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPTaHWUYECKUX BEIIECTB
— METAJJIOB U HeMeTauloB (TpaduTa M anmMasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpPHs),
UCCIEAOBAaHUE 3aBUCUMOCTHM CKOPOCTHM XHMMHYECKON pEaKUMh OT BO3JACHUCTBUS
pa3NUyHBIX (HaKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mpoiiecca AUCCOLMAIMU KHUCIIOT, IIeJIoYel U coyiei (BO3MOXKHO HCTOJb30BaHUE BUJIEO
MaTepuaioB), IPOBEICHHUE OINbBITOB, WJUTIOCTPUPYIOMINX MPU3HAKH MPOTEKaHUS PEaKINil
HOHHOTO oOMeHa (0Opa3oBaHHE OCAJKa, BBIJCICHUE Ta3a, 00pa3oBaHUE BOJIbI), OIMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peakuuu pPa3jIoKEHHs, COEIMHEHHs), pPACIO3HABAHME HEOPTraHWYECKHX BEIIECTB C
MOMOIIIbIO KAU€CTBEHHBIX PEAKINil HAa MOHBI, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTa/ibl 1 UX coeIMHEHUS

OO6mias xapakTepucTruka rajioreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTePHbIE
crernieHu okucieHus. CTpoeHue u puanyeckue CBOMCTBA MPOCTHIX BEIIECTB — rajJOT€HOB.
XUMHUYECKHE CBOWCTBa Ha mpuMepe XxJopa (B3aMMOJEHCTBHE C MeTajulaMH,
HEMeTalulaMU, IiesnodaMu). XjaopoBogopoa. CossiHash KUCJIOTa, XUMHUYECKHE CBOMCTBA,
MoJIydeHue, NpuMeHeHue. JlelicTBue XJiopa M XJIOPOBOJOPOJAa HAa OpPraHu3M YeJIOBEKa.
Baxnermme xJ10puapl 1 X HAX0XKIECHHUE B MPUPOJIE.

O61mas xapakrepucTtuka 351eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepPHbIE CTEIICHH okucienusa. CrpoeHue U (U3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOpPOJa M cephbl. AIIOTPONMHBIE MOAM(PHUKAIUU KHUCIOPOJAa U CEPBHI.
Xumudeckue cBorcTBa cepbl. CepoBOAOPOM, CTpPOCHHE, (PU3UUYECKHE W XUMHUYECKHUE
cBoicTBa. OKCUIBI cepbl Kak MPEACTaBUTEIM KUCIOTHBIX OKCUAOB. CepHasi KHUCIOTa,
bu3uYecKre U XUMHYECKHE CBOMCTBa (00OIIME Kak MPEJACTaBUTENS Kiacca KUCIOT U
crenuduieckre). XuMUYECKHE PEaKInu, JIKallie B OCHOBE MPOMBIIIUICHHOTO CIoco0a
MOJIy4eHUs1 cepHOM KHUCHOTHI. [IpuMeHenue cepHoil KucinoThl. COJIM CEPHOM KUCIOTHI,
KaueCTBEHHAas peakius Ha cynbdaTr-uoH. HaxoxaeHnue ceppl 1 €€  COCIUHEHHH B
npupoje. XUMHUYECKOE 3arpsi3HEHHE OKpYXKAloUEeHd Cpelbl COCIUHEHUSIMU CEpbl
(KUCIIOTHBIC TOK/TH, 3arPsS3HEHUE BO3IyXa H BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAIIICHHS.

OO6mias xapakTepucTHKa 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIC CTENEHU OKHCIEHUs. A30T, paclpocTpaHEHUE B MpHUpoe, HU3HUecKne U
XUMUYECKHe CBoMcTBa. KpyroBopor aszora B mpupoje. AMMHaK, €ro (pU3WYecKue u
XUMUYECKHE CBOMCTBA, MosydeHue u npumeHeHue. Comu aMMOHUS, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBa, MNpuMeHeHHe. KauecTBeHHass peakiuss Ha HOHbI aAMMOHHUS.
A3oTHas kucjiora, e€ mojiyueHue, puU3NUecKue U XUMHUYEeCKue cBoicTBa (oOuiue Kak



NPEJCTaBUTENS Kilacca KUCIOT U crnenugpudeckue). Mcmonp30BaHue HUTPATOB U COJEH
aMMOHUS B KAYECTBE MUHEPAJIbHBIX yI00peHni. XUMHUYECKOe 3arpsi3HeHue
OKpYXarolei cpeapl COCIMHEHUSMU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHHE BO3yXa,
nouBsl U BogoémoB). dDocdop, amtorponHsie mMoaudukanuu docdopa, dpusudeckue u
xumuueckue cBoictBa. Oxcun docdopa (V) u docdhopHas kucinora, Guanyeckue u
XUMHYECKHE CBOWCTBa, rmonydeHue. HMcmonbs3oBanue ¢ochaToB B KayecTBE
MUHEpaIbHBIX YA0OPEHUH.

O6mmas xapakrepuctuka 351eMeHToB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIE  CTENEHW  OKHUCIEHHUSA.  YTJIEpoi,  aUIOTPOIHbIE  MOAU(UKALINH,
pacipoCcTpaHeHUe B MpUPOJE, (U3NYECKHE U XUMHUYECKUE CBOMCTBA. AacopOums.
KpyroBopot yrinepona B mpupozge. Oxkcuabl yriepoaa, ux (uU3MUecKHe U XUMUYECKUE
CBOIICTBA, JIEHCTBUE HA JKUBbIE OPTaHU3MBI, [TOJIYyYEHUE U IPUMEHEHHE. DKOJOTUYECKUE
npoOJeMbl, cBsi3aHHBIE ¢ okcujoM yriaepona (IV), runmoresa riodaibHOTO MOTETICHUS
KJIUMaTa, MapHUKOBBIA 3¢¢dekT. YroimpHas KUCIOTa U €€ coyd, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, MOJTyyeHHe U NpuMeHeHne. KauecTBeHHas peakuus Ha KapOoHAT-
uonbl. Mcronb3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATHA OO0 OpPraHMYECKUX BELIECTBAX KaK O COEIUHEHUSX
yraepoga (MeTaH, STaH, STWIEH, alleTHJICH, 3TaHOJI, TIUIEPHUH, YKCYCHas KHCIIOTA).
[IpupoHbIe UICTOUHHUKHU YTIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIAYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [loHATHE O OMOIOrMYeCcKr
BaXHBIX BEIIECTBAX: JKMpaX, OeNkax, yrieBojax — M HX POJU B KU3HMU YEIOBEKa.
MatepuanbHoe €TUHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemuuii, ero gusnyeckue 1 XUMUYECKHUE CBOMCTBA, MOJYYCHHE U NMPUMEHEHHUE.
Coenunenust kpeMHusi B npupoje. O6mue npeacraBinenus o6 okcunae kpemuus (IV) u
KpeMHUeBOl kuciore. CWIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueililmue CTpOWTENbHBIE MaTepuajbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene3o00eToH. [IpoGnempl 6€30MacHOTO HMCMOIB30BaHUS CTPOUTENHHBIX MaTEepHAIOB B
IMOBCEIHEBHOM >KU3HU.

XMMHUYECKH IKCIIEPUMEHT:

W3yueHue oOpa3lloB HEOPraHUYECKUX BEIECTB, CBOWCTB COJISHOW KHCIOTHI,
NPOBEJICHNE KAaYEeCTBEHHBIX peakUui Ha XJIOPUJ-WOHBI M HaONIOJICHHE MPU3HAKOB HX
MPOTEKAHHUS, OTBIThI, OTpaKaroIue (HPU3MUYECKHe W XUMHUYECKHUE CBOIMCTBA TajJOTEHOB U
UX  COeAMHEHMH (BO3MOXXHO HCIOJB30BAHME BUJEOMATEPUAIOB), O3HAKOMJICHHE C
oOpa3aMu XJIOpUAOB (TAJOT€HUIOB), O3HAKOMJIEHHE C oOpa3nmaMu cepel U €€
COEIMHEHUSIMU (BO3MOKHO HCIOJIb30BAHUE BHIEOMATEpUAOB), HAOMIOICHHE MpoIecca
oOyrinuBaHus caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOW KHUCIOTHI, U3yuEHUE
XUMHUYECKUX CBOWCTB pa30aBIEHHOM CEPHOM KHUCIOTHI, IMPOBEJECHHE KaueCTBEHHOMU
peakuuu Ha cyib(paT-uoH M HaOMOJIEHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C
¢buznueckumMu  cBoWcTBaMHM  a3ora, ¢ochopa W UX COEAUHEHUH  (BO3MOXKHO
UCTIOJb30BAaHUE BHIEOMATEPHATIOB), OOpasliaMu a30THBIX U (HOCHOpPHBIX yHOOpEeHHIA,
nojiyueHue, cobupaHue, paclo3HaBaHHE M M3y4YE€HHE CBOWCTB aMMHaKa, MPOBEJIECHUE



KaueCTBEHHBIX pEaKIWii Ha WOH aMMOHHUSA U (ocdar-noH W W3ydeHHe NPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), U3YUYEHHUE MOJIENeil KpUCTATMYECKUX
pemi€Tok anmasza, rpaduta, ¢yiiepeHa, O3HAKOMIIEHHE C TMPOIECCOM aAcopOnuu
pPacCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHUBOTrasa,
NoJIyueHue, coOupaHHe, paclo3HaBaHUE M HW3YYCHHE CBOWCTB YIJIEKUCIIOrO Tasa,
IPOBEJICHUE KAauyeCTBEHHBIX pEAKIMI Ha KapOOHAT M CHJIMKAaT-UOHbI M HM3YyYEHHUE
NPU3HAKOB WX  IPOTEKaHUs, O3HAKOMJIEHHE C  NPOAYKUHEH  CHJIMKATHOMN
IIPOMBILIJIEHHOCTH, PEIIEHWE HKCIEPUMEHTANIbHBIX 3aJady 1o Teme «Baxnelmme
HEMETAJUIbl U UX COCAVHEHUSD.

MeTaJ/uibl U UX COeTUHEHUS

OO01mas XxapakTepuUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMM MX
nonoxxkenusa B llepmogmueckoit cucrteme xumuueckux 3nemeHToB [[.M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTraminueckass CBSI3b U MeETaJuIMYecKas
KpUCTAJUIMYECKasd pPEHmETKA. ODIEKTPOXUMUYECKHM Pl HAOpsDKEHUHM  METaJUIOB.
duznyeckue U XUMHYECKHE CBOMCTBA MeTalioB. O0IIHe CrioCOOBI MOTYyYEHUST METAILIOB.
[ToHsiTHE O KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CIuiaBbl
(ctanp, yyryH, AOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIIEHHOCTH.
[[{eounble MeTasuibl: MoyoXeHue B llepuonnueckoil cucteMe XMMHUUYECKUX 3JIEMEHTOB
.. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXOKJICHUEB TPUPOJIE.

duznyeckue U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kaius). OKCUIbl U
TUAPOKCHIBI HATPpUS U Kanud. [I[puMeHeHue menoYHbIX MEeTauioB U UX COEUHEHUN.

[IlenouyHO3eMENBbHBIE METAIIBI MAarHUM M KaJIbIUW: TOJIOKEeHUE B Ilepnoamueckoi
cucreMe xumuyeckux snemeHToB .M. MeHneneeBa, CTpOeHHE UX aTOMOB, HaXO0XKICHUE
B npupojae. Pusnyeckue M XHUMHUYECKUE CBOWCTBA MarHus M Kaublus. Baxnenmwe
COCMHEHUSI KalbIus (OKCHUJ, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHUSI.

AmomuHuii: nonoxenue B llepuonnueckoil cucreme xumuyeckux anemeHTon J[. 1.
MeHaeneeBa, CTpOCHHE aToMa, HaxOXJeHHE B mpupoje. PU3NUECKUe U XUMHYECKUE
CBOICTBa amfOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUA M TUAPOKCUIA AITFOMUHUS.

Kene3o: nonoxenue B Ilepuognueckoit cucreme xuMuueckux saeMmeHTtoB JI.1.
MeHnaeneeBa, CTpOCHHE aTOMa, HaXOXKJIEHHE B mpupoje. PU3NUEeCKUe M XMMHYECKUE
cBoicTBa xene3a. Okcuabl, ruapokcuabl U conu xenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJYYEHHUE.

XHUMHYEeCKH IKCIIEPUMEHT:

O3HAKOMJICHHE C 00pa3laMyd METaNIOB U CIIaBOB, UX (PU3NUYECKUMU CBOWCTBAMH,
U3y4YeHHE  pe3yJIbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHIA KLU U HATPUS C BOJOH
(BO3MOXHO MCIOJIb30BAaHHE BUICOMATEPHAIOB), UCCICIOBAHUE CBOMCTB MKECTKOWU BOJIBI,
npolecca ropeHus kelie3a B KUCIopoJie (BO3MOXKHO UCIOJIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX pEeaKI[Mii HA MOHBI (MArHUsl, KaJdblUs, aTFOMUHUS,
nunka, xenesa (II) u »xenesa (III), memu (II), HaOnroneHMEe M ONMMCaHUE MPOLIECCOB



OKpallMBaHUs MJIAMEHU MOHAMHU HATPUs, KU U Kajdblus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB), HUCCJIEAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIIA AIIOMUHHUSA U
TUAPOKCHIA LMHKA, pELlIEHUWE OHKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «BaxHeinmme
METaJUIbl U UX COCTUHEHUS».

XuMHS ¥ OKpPYKAKIIAs cpeaa

BemectBa u wmarepuansl B IIOBCEJHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHUYECKHX peakiuil B ObiTy. IlepBas momours mpu
XUMHUYECKHUX 05KOTaX U OTPABIICHUSIX.

XUMHUYECKOe 3arpsi3HEHHE OKpyKaromied cpenbl (mpeneibHas JIOMycTUMAas
koHueHTpauus BemiecTB (manee — I[I[JIK). Ponp XxuMum B pelIeHHH 3KOJIOTHYECKUX
mpoOeM.

XUMHYECKHH IKCIIEPUMEHT:

M3yueHue O0O0pa3loB MarepuagoB (CTEKIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepuabl).

MexnpeamMeTHble CBA3U

Peanuzanus MexXnpenMeTHBIX CBSI3€M IpU H3yYeHHUH XHUMUUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK
U TOHATHUM, SBISIOMIMXCS CUCTEMHBIMU [JI1 OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOTO IMKJIA.

OO0miue ecTeCTBEHHO-HAYYHbBIC MTOHSATUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHalaM3, CHUHTE3, KIaccuPuKalus, TNEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJIETUPOBAaHUE, HU3MEPEHHE, MOJIENb, SBJICHUE, MAapHUKOBBIA 3(PQEKT, TEXHOIOTHUS,
MaTepHUabl.

@®u3nka: maTtepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], HU3O0TOIIHI,
PaAOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUM 3apsill, MPOBOJHUKH, IMOIYNPOBOJAHUKH,
JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, T€JIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpHUCTAUTMYEcKas peméTka, CIUlaBbl, (QU3ndecKkue
BEJIMYUHBI, €IUHMIIBI HU3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, ILJIAHETHI, 3BE3MbI,
Connue.

buonorusi:  Qorocunres, napixanue, Ouochepa, -HKOCUCTEMA, MUHEPATBHBIC
yA0OpEeHUs, MUKPOIJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuHepandbl, TOPHBIE IMOPOJBI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

PA3/IEJI 3. IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

3.1 IUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIC pe3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JIOCTUTAIOTCA B XOJe OOy4YeHWs XHUMHH B E€IWHCTBE Yy4eOHOM W BOCIUTATEIbHON
JIEATENBHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMA POCCHMCKUMHU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSAMH, IPUHATHIMU B OOIIECTBE MPaBUIAMU U HOPMaMU



TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CAMOIMO3HAHMS, CAMOPA3BUTHS M COLUAINA3AINN
00yyJaromuxcsi.

JImgHOCTHBIC pe3yIbTaThl OTpaXKaroT TOTOBHOCTb 00y4aroNmxcs
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3WTHUBHBIX LIEHHOCTHBIX OPHEHTAIM W pacHIMpPEHHE
OTIBITA JICSITENFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) NaTPHOTHYECKOI0 BOCIIUTAHMA:

[EHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJICIIUIO, TOHUMAaHUs 3HAYCHUSI XUMHUECKON HAYKU B KU3HU COBPEMEHHOTO
oOmiecTBa, CIIOCOOHOCTH BJaIeTh JOCTOBEPHOH WHpOpMAIMel O TepeaoBhIX
JOCTI)KEHUSAX M OTKPBITHSIX MUPOBOM M OTCUECTBEHHON XWMUH, 3aMNHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTRA;

2) rPaskIaHCKOro BOCIIMTAHUS:

MPEICTABICHUS O COIMATBFHBIX HOPMAaxX U MpaBUiIaX MEKIUIHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE, KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOH, y4eOHO-
WCCIICIOBATENIbCKON, TBOPUECKOM H JIPYTHX BHUAAX JACATECIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOW  JEATCIILHOCTH  TNPH  BBHIMOJIHCHUU  YYCOHBIX,
TI03HABATEIBHBIX 3314, BBIMOJIHCHUN XUMHYECKHX SKCIICPUMECHTOB, CO3JJaHUH yYYCOHBIX
NPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHHUIO M B3aWMOIIOMOINM B TPOILECCE ATOMN
y4eOHON NEeATEIBHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEICHHE W TIOCTYNKH CBOHMX
TOBApUIIEH C TO3WIWU HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHHUSA
IIOCJIEICTBUM IIOCTYTIKOB;

3) HEeHHOCTH HAYYHOIr0 MO3HAHUS:

MHUPOBO33PCHUECKHE TPEACTABICHUS O BEIIECTBE M XWMHUYECKOH pPEaKIHH,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY
JUISE TIOHUMAHHS CYIIHOCTH HAyYHOW KapTUHBI MHUpPA, MPEICTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AMMOCBS3SIX YEIOBEKa C MPUPOIHOMN CpPeloi, o
POJIU XMUMHUHU B TTO3HAHUHU ATHX 3aKOHOMEPHOCTEH;

MOo3HaBaTeIbHbIC MOTUBHI, HATIPABJICHHBIE HA MOJIYY€HUE HOBBIX 3HAHUHN 10 XHUMHUH,
HEOOXOUMBIE Ui OOBSICHEHUsT HAOII0JaeMbIX MPOIIECCOB U SIBICHUH, MTO3HABATEIBHOM,
UH(OPMAIIMOHHOW U YUTATEIHCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHON JINTEPATYPOU, TOCTYITHBIMU TEXHUYECCKUMH
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTHH;

MHTEPEC K 0O0YyUEHUIO U MMO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM00Opa30BaHUIO, IPOCKTHONH M MCCIIEOBATEIBCKON JESITENTbHOCTH, K OCOZHAHHOMY
BBIOOPY HAIIPABJIICHHOCTH M YPOBHS O0y4YEHUS B JalIbHEUIIIEM;

4) (opMHUpOBaHNA KYJIbTYPHI 310POBb:

OCO3HAHHWE IEHHOCTH XH3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30pPOBBIO,
YCTaHOBKHM Ha 3/I0POBBIA 00pa3 »U3HU, OCO3ZHAHUE TOCIEACTBHIA U HETIPUATHE BPEIHBIX
NpUBBIYEK  (YIMOTPEOJICHUST  alKOTOJIs, HApKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH
coOro/ieHusT MpaBuyl 0E30MaCHOCTH NP OOPAICHHH C XMMHYECKUMHU BEIIECTBAMH B
OBITY U peaIbHOM KU3HU;

5) TPYAOBOI'0 BOCIIHTAHMA:



MHTEpEC K MPAKTHUYECKOMY H3yYeHHIO mpodeccuii W TpyAa pPa3IndHOTO poja,
YBOXEHHE K TPYAy M pe3yJbTaTaM TPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHHs MPEJAMETHBIX 3HAHUM MO0 XMMHHU, OCO3HAHHBIN BBIOOp MHIMBUIYaTbHOMN
TPAaCKTOPUU TPOAOCKEHHS] O00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB U
CIOCOOHOCTM K XHMMHH, OOILECTBEHHBIX MHTEPECOB U NOTPEOHOCTEH, YCHEIIHON
npoeCCUOHAIBHON JAEATEIbHOCTH U PA3BUTHS HEOOXOAHWMBIX YMEHHH, TOTOBHOCTb
aalTHPOBATHCS B MPO(ECCUOHAIBHOM CpeLE;

6) IKOJIOTH4€eCKOro0 BOCTIMTAHMSA:

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOILICHHE K MPHUPOJIe KaK UCTOYHHMKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, NOHMMaHHE LIEHHOCTH 3/J0pPOBOr0 M 0O€3011acCHOTO
o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (U3NYECKOMY U
IICUXMYECKOMY 3]I0POBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJEHHUS NpaBHJI O€30MacHOTO
MOBEICHUSI IIPU pabOTE € BEIIECTBAMH, a TAKKE B CUTYALMIX, YTPOKAIOIIUX 310POBbIO U
JKU3HHU JIIOAEH;

CHOCOOHOCTM NPHUMEHSTh 3HAHUA, IIOJydyaeMble MpPU H3YYEHUM XUMUHU, JIA
pelIeHns 3aJad, CBA3AHHBIX C OKPYXAKOUIEH NPHUPOJHON CpEeNoi, I MOBBIILICHUS
YPOBHSI KOJIOTUYECKOU KYJIbTYPbhI, OCO3HAHUS TJI0OAJIBHOI'O XapaKTepa KOJIOTHYECKHX
npobsieM W MmyTed HMX peleHUs MOCPEACTBOM METOJ0B XHUMHUHU, 3KOJOTHYECKOTO
MBIIJIEHUS,, YMEHUS PYKOBOJCTBOBAaTbCA MM B IIO3HABaTEIbHONH, KOMMYHUKAaTUBHON U
COLMAJIBHOM MPAKTHUKE.

3.2 METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MmeTampeAMETHBIX  pe3yJbTAaTOB  BBIACNSIOT  3HAUMMBbIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIE TOHSATUS (3aKOH, TEOpHs, TMPHUHIHII,
runoresa, (akT, cucTema, Mpolecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOJIb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YYE€OHBIX MPEJAMETaxX U TMO3BOJISIOT HAa OCHOBE 3HAHUW U3 ITUX
npeaMeToB (OpPMHUPOBATh TPEACTABICHHE O IEJIOCTHOW HAay4YHOW KapTUHE MHpa, U
yHUBEpCaldbHble  yuyeOHble  JeWcTBUs  (TO3HaBaTelIbHBbIE,  KOMMYHHUKATHBHBIC,
peryisiTUBHBIC),  KOTOphIE  oOecmeunBarOT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOMN 1€ITEIbHOCTH.

Ilo3naBaTte/ibHbIEe YyHUBEPCAJIbLHBbIE YUeOHbIe /1eliCTBUSA

ba3oBrle Joruueckue QeMCTBUS:

YMEHHS UCTOJIb30BaTh MPUEMBI JJOTUUYECKOTO MBIIUICHUS NP OCBOCHUHW 3HAHMIA:
pPacKpbIBaThb CMBICT XUMHUYECKUX TMOHATUN (BBIACHATh UX XapaKTepHbIE TPU3HAKH,
YCTaHABIMBAaTh B3aWMOCBSI3b C JIPYTUMH TOHSTHSIMHU), HMCIOJIb30BATh TOHATHSA IS
OOBSICHEHUSI OTAENBHBIX (DAKTOB W SIBICHHI, BBIOMPATh OCHOBAHUS W KPUTEPHUH IS
KJacCUPUKAIMM XUMUYECKUX BEIIECTB W XHMHUUYECKHUX PEaKIUi, YCTaHABIUBATh
MPUYNHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaMH HW3Y4YEHHUS, CTPOUTH JIOTHUUYECKHE
paccyxaeHusi (MHIYKTUBHbBIC, JI€IyKTUBHBbIE, IO aHaJOrWHu), JeiaThb BbIBOJAbI U
3aKJIIOUYCHUS;



YMEHUE TMPUMEHATh B IpOLlECCE IMO3HAHUSA TMOHATHUA (IpEeaIMETHblE U
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIM, HCIOJIb3yEMbIE B XUMUHU,
npeoOpa3oBbIBaTh IIUPOKO NPUMEHSEMbIE B XUMHUH MOJEIbHBIE NPEACTABICHUS —
XUMHUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYECcKas (hopMysa U ypaBHEHHE XMMHUYECKON
peakuuu — MpU peuieHUH y4eOHO-TIO3HAaBaTENbHBIX 33/a4, C YY4ETOM 3THX MOJEIbHBIX
IIPEJICTABICHUN BBIABIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKM H3Yy4aeMbIX
OOBEKTOB — XUMHUYECKMX BEIIECTB W XHMMHUYECKMX pEaKIUil, BBIABIATH 0OIIUE
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBSI3M W INPOTHUBOPEYUS B H3y4aeMBbIX
IIpoLEeccax U SBJICHUSX.

ba3oBrble ncciieqoBarebCKue 1eUCTBHA:

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TAaKXK€ B KA4eCTBE OCHOBBI A1 (DOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
NPABWJIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

npuoOpeTeHre OmbiTa MO0 IUIAHUPOBAHMIO, OpraHU3alMd M IPOBEACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAAaTh 332 X0JI0M IIPOLEcca, CaMOCTOSATEIBHO
IPOTHO3UPOBATH €0 Pe3ysbTaT, POPMYIHPOBaTh 0OOOIIEHHS U BHIBOJBI 110 pe3yiIbTaTaM
IPOBEAEHHOTO OIBITA, UCCIIEIOBaHMsI, COCTABIATH OTUET O MpojAeIaHHON paboTe.

Pa6ora ¢ undgopmanmeii:

yYMEHUE BbIOUpaTh, AHAJIM3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALINIO Pa3TUUHBIX
BUJIOB M (OpPM MpEACTaBICHMS, MOIYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-
NOMyJIsIpHAs JIUTEpAaTypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOHS, PECypchl
WHuTepHeTa), KpPUTUYECKH  OLIEHWBATh  IIPOTUBOPEYMBYHD M HEJIOCTOBEPHYIO
UH(pOpPMALINIO;

YMEHHE NPUMEHATh pa3JIMYHbIE METOAbl M 3alpochl IpU IOHMCKE U OTOOpe
UHPOPMAIMU U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUIS BBIITOJHEHHUS yYEOHBIX U
MO3HABATENIbHBIX 3a/ay OMNpeNeNEHHOr0 TUMa, MNPUOOpPETeHHE OMmbiTa B 00JACTH
UCTOJb30BaHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBJIJICHHUE
KyJbTYpPOW aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BbIOMpATh ONTHUMAJbHYIO (GOpPMY MPEACTaBICHUS HHPOPMAUUU U WUIOCTPUPOBATH
pelaemMble 337a4d HECJIOKHBIMU CXEMaMH, TuarpaMMaMH, ApyrumMu GopmaMu rpaduku
1 UX KOMOWHAITUSIMU,

YMEHUE  HCHOJB30BaTh W  AHAJIM3UPOBATh B  Mpoliecce  y4yeOHOH U
UCCIIEZIOBATEIIbCKON  JIEATENIBHOCTH HMH(OPMALMI0O O BIUSHUU POMBIIUIEHHOCTH,
CEJIbCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH TPUPOJHOMN CPEIbI.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YYeOHbIe 1eiiCTBUA:

YMEHHUE 3a/laBaTh BONPOCHI (B X0J€ auanora U (Win) JUCKYCCHHM) IO CYLIECTBY
o0cyx1aeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBITOTHEHUS
MPEJI0KEHHOM 33741,

MPUOOPETEHHE OIbITa MPE3EHTAIMM PE3YJIbTaTOB BBIMOJIHEHUS XHUMHUYECKOIO
IKCIiepuMeHTa (J1abopaTOpPHOro OIMbITa, J1abOpaTopHOW pabOThl MO HCCIEIOBAHUIO
CBOMCTB BEIIECTB, yUCOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHHKAMH II03HABATENbHON W



MCCIIEZIOBATEIbCKON JIEATENIbHOCTH TPU PEIIEHUH BO3HUKAIOUMMX MPoOJIeM Ha OCHOBE
yuéTa 00IIMX HHTEPECOB U COTIIACOBAHMS MO3ULINH (00CYXaeHHS, 0OMEH MHEHHUSMH,

«MO3TOBBIE INTYPMBI», KOOpPJMHAIIMS COBMECTHBIX JIEHCTBUMN, OTpeJesieHne
KPUTEPHEB 10 OLIEHKE Ka4eCTBA BHIMOIHEHHOUN paboThI U ApyTHe);

PeryasiTUBHbIE YHHBepcaJIbHbIe y4eOHbIe JeliCTBUS:

YMEHHE CaMOCTOATENBHO ONpENeNsITh LeNu JeATeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJHMPOBATH W TPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NeATebHOCTh, BBIOMpaTh HamOosiee 3(P(EKTUBHBIC CIOCOOBI pelieHUs YYEOHBIX U
MO3HABAaTENIbHBIX  3a7a4, CAMOCTOSITENIbHO  COCTaBISTh WU  KOPPEKTUPOBATh
IIPEIJIOKEHHBIN AITOPUTM JEHCTBHM NPH BBHINOJHEHUM 33JaHUM C YYETOM IOJY4YECHUS
HOBBIX 3HAHUN 00 WH3y4yaeMbBIX OOBEKTAaX — BEIIECTBAX M pEaKLUAX, OIECHUBATH
COOTBETCTBHE TOJYYCHHOTO pEe3yjbTaTa 3asBICHHON IeNIM, YMEHHE HCIIOJIb30BaTh U
aHATM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIOBUH 3aaHUN.

3.3 IPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe mpenMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO 00S3aTEIILHOTO COJEPIKAHMS,
YCTaHOBJIEHHOTO JAaHHOU (enepasibHON pabodeil mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE
o0y4JaIMUMHCS HAyYHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCUCTBHM, crerubudeckue s
npeIMeTHOHN 00acTu «XUMUS», BUJIbI IEATEIBHOCTH 10 TIOJTYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIIpETalNi, NPeoOpa3OBaHUI0 M NPUMEHEHHMIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYyaIUsIX.

K koHuy oOydenuss B 8 kJjiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

® DacKphpIBaTb CMBICI OCHOBHBIX XWUMHYECKUX IIOHSATHWA: aTOM, MOJIEKYJa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BELIECTBO, CIOYXKHOE BEILECTBO, CMECHh (OAHOPOJAHAS U
HEOJIHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENIbHAas aTOMHAas W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJII XUMUYECKOTO JJIEMEHTA B
COCIMHEHHUU,  MOJSpPHbIH  00BEM,  OKCHA,  KHCIOTa,  OCHOBaHHE,  COJIb,
AIIEKTPOOTPULATENIBHOCTD, CTETIEHb OKHUCIEHUS, XUMHUYECKasl peaklus, Kiaccudukaius
peakUMil: peakUUd COCOUHEHHUs, PEaKIUU PA3JI0KEHUsI, PEaKLUU 3aMEILECHMs, pPEeaKLUun
oOMeHa, 3K30- U 3HJOTEPMHUUYECKUE PEAKIIMU, TEIUIOBOM 3(PPEeKT peakuuu, 1apo aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOHWTalb, paJuyC aTOMa, XUMHUYECKas CBS3b,
IOJISIPHAsE W HEIOJISIpHAasi KOBAJICHTHAs CBA3b, MOHHAs CBSA3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J0J1s BEIEeCTBa (IIPOLEHTHAsI KOHLEHTPALHs) B paCTBOPE;

® JJUIFOCTPUPOBATH B3AMMOCBS3b OCHOBHBIX XUMUYECKUX MMOHATHI U IPUMEHSTh 3TU
MIOHATHUS IIPU OIIMCAHUH BEIECTB U UX NIPEBPAILCHUN;

® JCIOJb30BaTh XMMHYECKYI0 CHUMBOJIUKY U COCTaBJieHHs (OpMYN BEIIEeCTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLUM;

® OIpeAessATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIECHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCOUHEHMAX, NPUHAAJICKHOCTh BEIIECTB K



OmpenenéHHOMY KIJIAcCy COeNMHEHWH 1o ¢dopMynam, BHA XUMHYECKOH CBS3U
(KoBaJIEHTHAs U MOHHAsI) B HEOPTraHUYECKUX COCTUHEHUSX;

® pacKphIBaTh CMBICIT Ilepuoanueckoro 3akoHa  J[.W. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOAMYECKON 3aBUCHUMOCTH CBOWCTB XUMHUYECKHX
AJIIEMEHTOB OT UX TosiokeHus B Ilepuoguyeckoil cucreme, 3aKOHOB COXPAHEHUSI MaCChl
BEILIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

® ONUCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuomnyeckoit cucTeMbl
XUMHUYECKHX DSJIEMEHTOB: pa3iuyaTh MOHATHS «TrJaBHas mnoarpynna (A-rpymnma)» u
«mmoboyHas mnoarpynna (b-rpynma)», Manele u  OOJbIIME TEPUOJBI, COOTHOCUTH
0o003HayeHus, KOTOophle HUMeEroTcs B Tabnuie «lleproguueckass cuctemMa XMUMHUYECKHX
anemenToB J[.MI. MenneneeBay € YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsl sapa, oOOIIee YHCIO SJIEKTPOHOB U
pacnpe/ielieHle UX 10 JIEKTPOHHBIM CIIOSIM);

e KIacCUPUIUPOBATh XHUMHUYECKHE OJEMEHTHl, HEOPraHWYECKHE  BEIIECTBA,
XUMUYECKHE peakuuu (M0 YKCIY M COCTaBy Y4YaCTBYIOUIMX B PEAKIMH BEUIECTB, IO
TerIoBOMY 3P heKTy);

® XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKJas OMHCAHWE NPUMEPAMHU MOJIEKYJSPHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

® [IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kaue€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MTPOTEKAHUSI XUMUUECKUX MPEBPAILICHUN B pa3IUYHBIX YCIOBUSIX;

® BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O U MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0O XUMHYECKOTO 3JeMEeHTa Mo (opmyse COeAMHEHHsS, MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHCHHUIO XUMUYECKON PEAKIIHH;

® [IPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, OOO0OIIEHHE, CUCTEeMAaTH3allMI0, KIACCU(PUKAINIO, BBISIBICHUE
MPUYUHHO- CJIEACTBEHHBIX CBSI3€H — ISl M3yUYEHUs] CBOMCTB BEIHIECTB M XMUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METOJIbI TIO3HAHHWS — HAOJII0JeHNe, W3MEPEHHE,
MOJICIMPOBAHUE, SKCTIEPUMEHT (pEaIbHbIN U MBICJICHHBIN);

e cCleoBaTh NpPaBWJIaM T[IOJH30BAHUS XUMHUYECKOW TMOCYyAOH W JabopaTOpPHBIM
000opy/oBaHHEM, a TaKXKe MpaBWIaM OOpalieHusi C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSAMH TI0 BBIMOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKHUX OMBITOB MO MOJIYyYECHUIO U
coOupaHuio ra3000pa3HBIX BeHIeCTB (BOJOpPOJAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEECTEHHON MacCCOBOW JOJIEH PaCTBOPEHHOTO BEIECTBA, IIIAHUPOBATH U
MPOBOJIUTh XUMHYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakMyc, (heHON(TaIenH, METHIOPAHXK U APYTHE).

K konmy oOydenuss B 9 KJjacce mpeIMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE
JIOJDKHBI OTpaXxaTb c(hOPMUPOBAHHOCTH y 00YHYaIOLINXCSl YMEHUH:

®PACKphIBAaTh CMBICI OCHOBHBIX XUMHYECKHX MOHSATHI: XUMHUYECKUH 3JIEMEHT,
aTOM, MOJIEKyJa, HWOH, KaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas peaKuus,



XUMHUYECKasi CBS3b, TEIUIOBOM 3(QeKT peakmuu, MOJIb, MOJSPHBIA 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJUTHI, SJIEKTPOJIMTUYECKAS AUCCOLUALMSA, PEAKIIUM HOHHOIO
oOMeHa, KaTaqu3aTtop, XUMUYECKOe paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE PEaklluy,
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUN, OKUCIUTENb, BOCCTAHOBUTEND, OKUCIEHUE
U BOCCTaHOBJICHUE, aJUIOTPOIHUs, aM(POTEPHOCTb, XHUMHUYECKas CBs3b (KOBaJICHTHas,
WMOHHAs, METaJlIn4yecKkas), KpUCTaJUIMUecKas pemiérka, KOppOo3Hsi METauIOB, CILUIABBHI,
CKOPOCTh XMMHYECKOW PEAKIUU, MNpeAeabHO jaonyctuMmas KoHueHtpamus [IJIK
BEILIECTBA;

® WJUTFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHATUN U IPUMEHSTh 3TU
MOHSITUSA MPU OMUCAHUU BEILIECTB U X MPEBPAILCHUI;

®ICTIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (OpMYJ BEIIECTB U
YPAaBHEHUH XUMHUUYECKUX PEAKIUM;

®ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCICHHS XUMUYECKHX D3JEMEHTOB B
COEIMHEHUSX PA3JIMYHOTO COCTABA, MPUHAIIC)KHOCTD BEMIECTB K OMPEICIEHHOMY KIIacCy
coenmvHeHUd 10 (dopmyraMm, BHA XHUMHYECKOW CBs3M (KOBAJIGHTHAs, WOHHAs,
METaJJINYEeCKas) B HEOPraHMYECKUX COCIMHEHHUSAX, 3apsii HOHA 10 XHUMHYECKOU
dbopmyne, xapakTep Cpeabl B BOJIHBIX PACTBOPAaX HEOPraHMYECKUX COCIUHEHUH, THI
KPUCTAJUTMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;

epackpbiBaTh  cMmbicn  Ilepmogmueckoro  3akona J[.MI. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAaHHUE: OMHUCHIBATh U XapaKTEePU30BaTh TaOIUUHYIO (HOpMy
[lepuoanueckoil cHUCTEMBl XUMHUYECKHX JJIEMEHTOB: pa3nyaTh IMOHATHS «TJIaBHAs
noarpynna (A-rpynna)» M «mnobounas noarpymnmna (b-rpymnma)», Mansie u Oosbliue
MEPHUOJIbl, COOTHOCUTh O0O3HAUEHUs, KOTOPhIE MMEIOTCS B MEPUOJIUYECKOM Tadnuile, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M
3apsia sapa, o0lee YMCiIo SJEKTPOHOB M PACHpeCNICHHE WX IO DJIEKTPOHHBIM CIIOSIM),
O0O0BSCHATH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB AJIEMEHTOB M UX COCTUHEHUN
B MPEIeJIaX MAJIbIX IEPUOJIOB U IIIABHBIX MOJATPYI C YYETOM CTPOEHHUS UX ATOMOB;

e KJ1acCU(PUITUPOBATH XUMUYECKHE DJIEMEHTBI, HEOPTaHUUECKUE BEIIIECTBA,
XUMUYECKHE peakiuuu (M0 YKMCIY M COCTaBy Y4YaCTBYIOUIMX B PEAKIMHM BEUIECTB, IO
TerIoBOMYy 3(DQEeKTy, MO0 U3MEHEHHUIO CTENECHEH OKHCICHHS XMMHUYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIMME U CHeMUPUYSCKUE XHUMHYECKHE CBOMCTBA
MPOCTBIX M CIIOXKHBIX BEIECTB, MOATBEPKIAsl OMHCAHWE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEaKITU;

®COCTaBJISITh YPABHEHUS SJIEKTPOIUTUYECKON JUCCOIMALMU KHUCIOT, IIeJoYed U
COJICH, TIOJIHBIC W COKpAIIEHHBIC YpaBHEHUS pPEaKIMii MOHHOTO OOMEHa, YpaBHEHHS
peaKkuuii, TOATBEPKIAIOIIMX CYIIECTBOBAHUE TEHETUYECKON CBSA3U MEXKY BELIECTBAMHU
pPa3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX peakuui
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO DalaHCca dTUX PEaKIni;

®[I[POrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MO>KHOCTHU MTPOTEKAHUSI XUMHUECKUX MPEBPAILICHHUI B Pa3INYHBIX YCIOBUSIX;

®BEIYHMCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O W MOJSPHYKO MaccChl BELIECTB,



MAacCOBYIO JIOJI0O XMMHYECKOTO d3JeMeHTa Mo (OpMyJe COSIMHEHHS, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, MPOBOUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOW PEaKIINU;

ecoOMIONaTh MpaBWja IIOJB30BAaHUS XHMHUYECKOH IMOCYIOH H J1a00paToOpHBIM
o0opyZ0oBaHHEM, a TakKe TpaBWia OOpaIlIeHUs C BEHMIECTBAMU B COOTBETCTBUH C
UHCTPYKIHSIMH T10 BBITIOJHEHHUIO J1a00PATOPHBIX XUMUYCCKUX OIBITOB IO MOJIYYCHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (AMMHAaKa M YTJICKHCIIOTO rasa);

®TIPOBOJINTH PEAKIUU, TOATBEPKIAIONINE KAYSCTBEHHBIA COCTAaB pPa3IMYHBIX
BCIICCTB: pPaclo3HaBaTh ONBITHBIM TyTEM XJOpUA-, OpOMHI-, HOIUI-, KapOOHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS W HOHBI U3YYCHHBIX
METaJIJIOB, PUCYTCTBYIOIINE B BOAHBIX paCTBOPaX HEOPraHUYECKUX BEIIECTB;

®IPUMECHSATh OCHOBHBIC OIEpPAIlMU MBICIUTCIBHON JEATCIbHOCTH — aHaIu3 M
CHUHTE3, CpaBHEHHE, 0000lIeHne, CHUCTEeMAaTH3allli0, BBISBICHHUE  MPUYUHHO-
CIICICTBEHHBIX CBS3€H — I M3ydYEHHUs CBOMCTB BEIIECTB M XUMHUYCCKUX PCaKIIUi,
€CTCCTBCHHO- HayYHBIC METOJIbI IO3HAHUS — HAOJIOJICHUE, N3MEPECHUE, MOJICITHPOBAHUE,
HKCIIEPUMEHT (PCaJIbHBIN U MBICJICHHBIN).
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Y XUMHYECKUE
CBOICTBA
BO/JIbI, €€ POJIb
Kak
pacTBOPUTEIS
B IIPUPOJIHBIX
npoiieccax.
CocTaBisTh
ypaBHEHUS
XUMHYECKHX
peaKkuuii ¢
y4acTHueM
BOJIBIL.
OOBsICHATD
CYILIHOCTh
9KOJIOTUYECKUX
po0Jem,
CBSI3aHHBIX C
3arpsi3HeHUEM
MIPUPOTHBIX
BOJI, CIIOCOOBI
OYHUCTKHU BOJIBI
OT IIPUMECEN,
MEpHI 110
OXpaHe BOJ OT
3arps3HEHUSI.
[InanupoBats 1
OCYIIECTBIISATh
Ha TPaKTHKE
XUMHUYCCKHE
SKCIEPUMEHTBHI,
MIPOBOJIUTH
HaOII0ICHUS,
JIeaTh BBIBOJIBI
o
pe3yabTaTam
JKCIEpPUMEHTa
pu
MPOBEACHUU
1ab0paTOPHBIX
OTIBITOB U
MPAaKTUYECKOMN
paloTHI.
CnenoBsartk
MpaBUJIaM

420c-
ab3b-
7c5c3a6l
8bc3

U BOJIBI
Yenabu
HCKOI
obractu

Cnoco0bl
OUYUCTKHU
BOJBI U
razoobpa
3HBIX
BBIOPOCO
B
IIPOMBIIII
JICHHBIX
Ipeanpu
SATAN
YensaOun
CKa u
Yensabun
CKOM
obnactu
ITpumep
Bl
IpUMEHE
HUS
OCHOBaH
17178:]
OBITY U
Ha
TTPOMBIIII
JICHHBIX
npeanpu
SATHSX.
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6e3omacHoli
paboThI B
nabopaTopuu
npu
HCIOJIb30BaHU
U XUMHYECKON
MOCYZAbI U
00opyIoBaHUsI.
[IpoBoauTH
BBIYHMCIICHHUS C
MIPUMEHEHHEM
TTOHSITHSI
«MaccoBast
JI0J151 BEIIECTBA
B PacTBOpE».
BeicTpausats
pa3BEPHYTHIE
MMUCbMEHHBIC U
YCTHBIE OTBETHI
C OMOpoOM Ha
nHpOpPMAIIHIO
13 yueOHUKa U
CIIPaBOYHBIX
MaTepuasos,
rPaMOTHO
HCIOJIb30BaTh
M3y4YEHHBIN
MOHSATUMHBIN
anmapar Kypca
XUMHH

OCHOBHBIE KJIACCHI
HGOpFaHI/I‘IGCKI/IX
COeTUHEHUN

11

Knaccugumupo
BaTh
n3y4yaeMble
BEIIECTBA 110
COCTaBy U
CBOMCTBaM.
CocTaBiiaTh
(bopMmyIbI
OKCHJIOB,
KHUCJIOT,
OCHOBAaHHIA,
coJen u
Ha3bIBaTh UX
o
MEXKTYHAPOIHO
i
HOMEHKJIaType.
IIpornosuposa
Th CBOMCTBA
BEIIECTB HA
OCHOBE 00IINX
XAMUYECKHUX

https://les
son.edu.r

u/lesson/
9ee6fd8e
-cc81-
420c-
ab3b-
7c5c3a6l
8bc3

I1IP 6
KP2
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CBOMCTB
W3YYCHHBIX
KJIACCOB/TPYIIII
BEIIECTB, K
KOTOpPBIM OHU
OTHOCSITCSI.
CocTaBisTh
MOJICKYJISIPHBIC
ypaBHEHUs
peakuuii,
WUTIOCTPUPYIO
X
XUMHYECKHE
CBOWCTBA U
CIIOCOOBI
MOJTy9CHUS
BEIIECTB
W3YYCHHBIX
KJIaCCOB/TPYIIII,
a TaKxe
MTOATBEPIK A0
X
TCHETHUYECKYIO
B3aHMOCBS3b
MEXTy HUMH.
IIponzBoauTh
BBIYHCIICHUS
110 YPaBHEHUSIM
XUMHUYECKHX
peakiui.
[LmanupoBate u
OCYIIIECTBISTh
Ha TIPaKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,
MIPOBONTH
HaOJIIOICHUS,
JIeNaTh BBIBOIBI
1o
pe3ynbraTtam
IKCIIEPUMEHTA
npu
MIPOBEICHUH
1a00paTOPHBIX
OITBITOB U
MIPAKTUYECKHUX
pabor.
CnenoBathb
TIpaBHIIaM
6e30macHoi
paboTHI B
nabopaTopuu




npu
WCIIO0Ib30BaHU
U XUMUYECKON
MOCYIbI ¥
o0opyIoBaHus.
BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIC U
YCTHBIE OTBETHI
C OIIOpOM Ha
nHpOopMaInIo
13 yaeOHUKa U
CIPaBOYHBIX
MaTepUaoB,
IrpaMOTHO
HCII0JIb30BATh
W3y4YEHHBII
MMOHSTUINHBIN
anmapar Kypca
XUMHH

Hroro no pasneny

30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucreMa XuMHYECKHUX 31eMeHTOB /1.
N. MenneneeBa. CTpoeHue aToMoB. XUMHYECKasl CBsI3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKITUN

3 | [lepuonnyeckmii 7
. | 3aKOH u

1 | [lepuoauueckas
cucTema
XUMHYECKHX
anemeHToB /1. 1.
Meneneena.
Crpoenue atoma

PackpsiBath
CMBICT
MIEPUONYECKOT
0 3aKOHa.
OrnuceiBaTh
CTpPOCHHE
TaOIUIIBI
«IIepuoguyeck
as cucrema
XUMHYECKHX
3JIEMEHTOB
JAN.
Menneneesay.
MopenupoBath
CTpPOCHHE
aToma,
JHEPreTUYECKH
X YPOBHEH U
MIOAYpPOBHEN
P TIOMOIIN
PHUCYHKOB,
AEKTPOHHBIX
KOH(UTyparuii
u
ANEKTPOHHOTPA
buyeckux

bopmy.

https://les
son.edu.r

u/lesson/
9ee6fd8e
-cc81-
420c-
ab3b-
7c5c3a6l
8bc3
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[TosicHATH
busnueckuit
CMBICIT
MOPSIAKOBOTO
HOMEDA,
HOMEPOB
epuosa u
TPYIIIBI
3JIEMEHTA.
Xapakrepusosa
Th XUMUYECKHE
3JIEMEHTHI
TEPBBIX TPEX
MEPUOJIOB,
KaJIui,
KaJIbLIUHA U UX
COEIMHEHUS 110
TMOJIOKEHHUIO B
[Iepnonnuecko
i cucrteme ..
Menaeneena.
OOBACHATD
oOmiue
3aKOHOMEPHOCT
Y B U3MEHEHUU
CBOICTB
XUMHUYECKUX
3JIEMEHTOB
(u3MeHeHue
paauycoB
aTOMOB,
3IEKTPOOTpHIIA
TEJTHLHOCTH,
BaJICHTHOCTH)
U UX
COEMHEHHH B
npeaenax
MaJIbIX
MEePUOJIOB U
TJIABHBIX
TOATPYIII C
y4E€TOM
CTPOCHHUSI X
aTOMOB;
VYyacTtBOBaTh B
COBMECTHOM
pabote B mape
WJIY TpyTIIE.
BeicTpauBats
pa3BEPHYTHIE
MMUCHbMEHHBIC U
YCTHBIE OTBETHI




C OMOpOM Ha
uHpOpMaINIO
13 yuyeOHMKA U
Apyrux
HCTOYHUKOB, B
TOM YHCJIE
HNurepHera

XHUMHYECKas CBI3b.
OKxuCIUTEIIHHO-
BOCCTAaHOBHTEJIbHBIE
peakuuu

PackpsiBathb
CMBICTT
M3y4aeMbIX
TTOHSITUH.
Ornpenenarsb
BU/T
XUMHYECKON
CBSI3U B
COCIMHCHUHU.
MonenupoBartb
CTpPOCHHUE
MOJIEKYIT IIPU
TTOMOIIIH
PHUCYHKOB,
MOJIENEH,
ANEKTPOHHBIX U
CTPYKTYPHBIX
bopmyL.
Hcnonb3oBars
XUMHYECKYIO
CUMBOJIMKY JIJIs1
COCTaBIICHUS
bopmyn
BEILIECTB,
3JEKTPOHHOTO
OanmaHca
peaKuuid.
Omnpenensrsb
CTENEHb
OKHUCJICHUS
aTOMOB
XUMHYECKHX
3JIEMEHTOB 1O
dbopmynam u
COCTAaBJISITh
(hopMmyibI
OMHApHBIX
COETMHEHUH I10
CTENEHU
OKHCTICHUS
aTOMOB
XUMHYECKHIX
3JI€MEHTOB.
Onpenenstob
OKHUCJIUTEIh U

https://les
son.edu.r

u/lesson/
9ee6fd8e
-cc81-
420c-
ab3b-
7c5c3a6l
8bc3

KP 3
KP 4
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BOCCTaHOBUTEI
b. PaccTaBisaTh
koddurment
Bl B CXE€Max
MPOCTHIX
OKHUCIIUTEIBHO-
BOCCTaHOBUTEI
BHBIX PEAKIUI
METOA0M
3JEKTPOHHOTO
Oananca.
Hab6mronate
XUMHUYECKHUE
OTIBITHI 10
IJIaHy,
aHAIU3UPOBATH
U JenaTh
BBIBO/IBI.
Hcnonb3oBaTh
UKT nna
CO3JTaHUS
MoJETIeH,
MTOJITOTOBKH
Mpe3eHTaINH,
JTIOKJIAJIOB TI0
TEME.
BeicTpauBats
pa3BEPHYTHIE
MICbMCHHBIC 1
YCTHBIE OTBETHI
C OIOpo¥ Ha
uHpOpMaINIo
13 yuyeOHHMKa U
Apyrux
HWCTOYHHUKOB, B
TOM YHCTIe
HNuTepHera

Hroro no paszneny 15

PeszepBHoe Bpemst 3

OBILIEE Y1CJIO 68
YACOB 10

ITPOTPAMME
9 KIIACC
Ne | HanmenoBa | Konnuects OcHOBHbIE BUJIBI OneKTpoHHBIE | YU€r ®opMbl
i/ HUE 0 4acoB JIEATEIIbHOCTH (mudporeie) | HPDO TEKYIIETO
I | pa3fenoB U o0yyJaromuxcs o0pa3oBaTenbH KOHTPOJIS




TeM B | Kontp BIC PECYPCHI) yCIIEBaEMO
y4eOHOTO | C | ONBHBI CTH
npeaMmera | e e

r | pabor

0 Bl

Paznen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU
[ToBTOpenu |5 |1 XapakTepHu30BaTh https://lesson.e BxonaHoit
eu XUMUYECKHE du.ru/lesson/9e KOHTPOJIb
yriayOiaeHu 3JIEMEHTBI ITePBBIX e6fd8e-cc81-
€ 3HaHUHU TPEX MEePHOAOB, 420c-ab3b-
OCHOBHBIX KaJIusl ¥ KaJabLUs 10 7c5c3a618bc3
pasziemnos WX TOJIOKCHHIO B
Kypca 8 [Tepuoanueckoit
Kjacca cucteme /1. H.
Meuneneesna.

Knaccudunuposats u
Ha3bIBaTh
HEOpraHUYEeCKHe
BELIECTBA U3YyYEHHBIX
kjaccoB. OnuceIBaTh
o0111e XUMUYEeCKHe
CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB,
MOJITBEPK1aTh
CBOICTBa IpUMEpPaMU
MOJIEKYJISIPHBIX
YpaBHEHUU
XUMHUYECKHUX
peaKIui.
Ornpenensite BUJ
XUMHUYECKOH CBSI3U U
THUI
KPUCTAJTINYECKON
PEUIETKYN BEMIECTBA.
ITporno3upoBaTh
CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT MX
CTpOCHHSI.
BeicTpanBath
pa3BEPHYTHIE
IIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM Ha
uH(pOpMaLIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepUasoB,
rPaMOTHO
HCII0JIb30BAaTh
W3y4YEHHBIN
MOHATUMHBIN ammnapar
Kypca XUMHUHI
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=

OcHOBHBIE
3aKOHOMEp
HOCTH
XHUMHYECKHA
X peakiui

PackpeiBath cMBbICT
U3y4aeMbIX MTOHATUN
Y IPUMEHSATh 3TH
MOHSTHUS TIPU
OIMCaHUU CBOMCTB
BELIECTB U UX
MPEBpAILICHUH.
Knaccugunuponartsb
XUMUYECKHUE PEaKIIU
10 pa3IN4HbIM
MIPU3HAKAM.
YcraHaBiuBaTh
3aBUCUMOCTh
CKOPOCTH
XUMUYECKON peaKuuu
OT pa3IM4YHbIX
(hakTopoB.
IIporuo3zupoBats
BO3MO>KHOCTH
MIPOTEKaHUs
XUMHUYECKHUX
MpEeBpaIlleHU B
pa3IMYHbIX
YCIIOBHSIX.
Ornpenenarsb
OKUCIUTENb U
BOCCTAaHOBUTEIb B
OBP. CocraBnsath
AJICKTPOHHBIN OaaHC
peaxkuuu.
[TpousBoguTh
BBIUHCJICHUSI 110
XUMHYECKUM
YPaBHEHUSIM.
VYyacTBOBaTh B
COBMECTHOH paboTe B
nape WM rpymrme.
BeicTpanBath
pa3BEPHYTHIE
IIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM Ha
MH(pOpMaLIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTepUasos,
rPaMOTHO
HCII0JIb30BaTh
W3y4YEHHBIN
MOHATUMHBIN ammnapar
Kypca XUMHUHI

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

[Tpumepsl
peakuuid,
MPOTEKAI0
IIUX Ha
MIPOU3BO/T
CTBE
(mpoun3Boa
CTBO
CepHOI
KHCIIOTHI
Ha YII3) u
B KU3HU
YeloBeKa.
[Ipoussoxn
CTBO

YyryHa
CTaJI¥ Ha

OAO
«Meuemy.
3aKkuciIeH
M€ TI0YB.
Peakiun
oOmeHa -
H3BECTKOB
aHwe,
TUIICOBaH
He II0YB
00J1aCcTH.
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=

DJIEKTPOJIH
THYCCKAs
JHCCOoIHAl]
Hsl.
XuMudeck
Y€ peaxkuuu
B
pacTBopax

PackpbiBath cMBICT
U3y4aeMbIX ITOHATUH,
a TaK¥Ke CMBICII
TEOpPUH
ANEKTPOJIUTUYECKON
JIUCCOIUAIIUH.
OOBSICHITH IPUUUHBI
AIEKTPONPOBOAHOCTH
BOJHBIX PaCTBOPOB
BEILIECTB, pa3auyaTh
cinalble U CHIIbHBIE
AIEKTPOJIUTHI.
CocTaBisiTh
ypaBHEHUS
JUccoLanuu
KHCJIOT, IIe0YeH 1
CoOJIEH, ITOJTHEBIEC U
COKpAaIIEHHbIE
WOHHBIC YPaBHEHUS
XUMHUYECKUX PeaKIni
HOHHOT0 0OMeHa,
KpaTKUe UOHHbIE
YpaBHEHUS MPOCTHIX
peakuuii ruapoan3a
COJICH.
Xapaktepus3oBaTh
001111Me XUMUYECKUE
CBOICTBA BEILIECTB
Pa3IMYHBIX KJIACCOB
Ha OCHOBE TEOPUU
AIEKTPOIUTUYECKOMN
JUCCOLMAIINY;
MOATBEPKIATH
CBOMCTBA NMpUMEpaMu
MOJIEKYJISIPHBIX U
MOHHBIX YpPaBHEHUI
XUMUYECKHUX
peakuuii. Pemare
AKCIIEPUMEHTAILHBIE
3a/1ayu MO TEME.
[ImanupoBats n
OCYLIECTBIISATh Ha
MpaKTUKE
XUMUYECKHE
AKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOII0AEeHUS, AeIaTh
BBIBOJIBI 110
pe3ynbTaTam
AKCIIEPUMEHTA NPU
MIPOBEICHUHT
71a00paTOPHBIX

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

ITP 1

KP 1
BemiectBo
51
XHMUYECK
ne
peakiu
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OIBITOB U
MPAaKTUYECKUX padoT.
CrnenoBatb npaBuiIaM
0e301acHoil paboThI B
nabopaTopuu npu
MCII0JIb30BaHUU
XUMHUYECKON TOCY/IbI
1 000pyIOBaHUS.
[IpoBOaUTH
BBIUHCJIEHUSI 110
XUMHUYECKUM
YPaBHEHUSIM.
VYyacTBOBaTH B
COBMECTHOH paboTe B
nape Wiy rpynre.
BeicTpauBats
pa3BEPHYTHIE
IIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIopoi Ha
UH(pOpMaLIUIO U3
yueOHUKa U IPYrUX
HCTOYHUKOB
uHpopMalu, B TOM
yucie MHTepHera

HNroro no
pazneny

[EEN

Pazgea 2. Hemer

AJJIbl 1 UX COCAUMHCHUSHA

OOmas
XapakTepu
CTHKA
XUMHAYECKU
X
JJIEMEHTOB
VIIA-

TPYIIIBL.
T"anorens!

4

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B
MU3MEHEHUNU CBOMCTB
HEMETAJIJIOB U UX
COCIMHEHUH B
npeenax MajibIx
NIEPUOOB U TIIaBHBIX
MOArPYyMII
ITepuoauueckoit
CUCTEMBI
XUMHUYECKUX
JJIEMEHTOB C YY4ETOM
CTPOEHHS UX aTOMOB.
XapakTepru3oBaTh
duznueckue u
XUMHUYECKHE
CBOICTBA NMPOCTHIX
BEIIECTB raJlOreHoOB
(Ha mpuMmepe XxJ0pa)
U CJIOKHBIX BEILLIECTB
(xJ0poBOOpOIA,
XJIOpHJIa HAaTpus),

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7c¢5c3a618bc3

Pemenue
POOJIEMBI
HEJIOCTaTK
aiiona B
Ypanbcko
M
pEruoHe.

I1P 2
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crocoObl ux
MOJIy4EeHUS,
IPUMEHEHHE U
3HauYEHUE B IPUPOJIE
Y J)KU3HU 4YeJI0BeKa.
Ornpenenstsb XJI0pU/I-
HOHBI B PacTBOpE.
[ImanupoBats u
OCYILECTBIIATh HA
IIPaKTHKE
XUMHYECKHE
AKCIIEPUMEHTHI,
IIPOBOJIUTH
HaOII0IeHUS, A€aTh
BBIBO/IbI 110
pe3yibTaTam
HKCIEPUMEHTA IIPU
IIPOBEJICHUU
1a00pPaTOPHBIX
OIIBITOB U
MPaKTUYECKUX padoT.
CrnenoBath npaBuiIam
0e301macHoil paboThI B
nabopaTopuu npu
HCII0JIb30BaHUU
XMUMUYECKOH MOCYbI
1 000py/IOBaHMS.
BricTpanBars
pa3BEPHYTHIC
IIMCbMEHHBIE U
YCTHBIE OTBETHI C
OIIOpOM Ha
MH(pOpPMaLIHIO U3
yueOHUKa U
CIIPABOYHBIX
MaTEepUasoB,
rPaMOTHO
HCII0JIb30BaTh
W3Yy4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHUHI

N

Obmas
XapakTepu
CTHKA
XUMHYCCKH
X
JJICMEHTOB
VIA-
TPYIIIIHL.
Cepau eé
COCJTMHEHU
s

OOBACHATH O0ITHE
3aKOHOMEPHOCTH B
W3MCHCHHUU CBONCTB
anemeHToB VIA-
TPYIIBI U UX
COCTUHEHUH C
Y4ETOM CTPOCHHUS UX
aTOMOB.
XapakTepus3oBaTh
¢buznueckue u
XAUMHYECKHE

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7c¢5c3a618bc3

[Ipoussoxn
CTBO
CEepHOM
KHCJIOTBI
B
YensObunc
KOM
obmacTu.
Oxpana
OKpYKato
e

JIP
CgoiicTBa
CEepHOM
KHCIIOTHI ¥
KayeCTBEH
Hast
peakuus
Ha
cynbdar-
HOH
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CBOICTBA MPOCTOTO
BEILECTBA CEPBI U €€
COEeIUHEHNN
(cepoBosopona,
OKCHJIOB Cepbl,
CEpPHOM KHUCIOTBHI,
cynbdaToB), CIIocoObI
WX MOJTYYCHUS,
PUMEHEHUE U
3HA4Y€HHE B MPUPOJIC
Y )KM3HU YeJIOBEKa.
Ornpenensts HAIUYKE
cynbdaT-nHOHOB B
pactBope. OOBSICHATH
CYIIIHOCTh
IKOJIOTHYECKUX
po0JieM, CBS3aHHBIX
¢ mepepaboTKOi
COCIMHEHUH CEpBI.
[Lmanuposats u
OCYIIIECTBIISATh Ha
MIPaKTHKE
XUMHUYECKHEC
HKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOI0IeHus, 1e1aTh
BBIBO/IBI 110
pe3ynbTaTam
AKCIIEPUMEHTA.
CrnenoBath mpaBuiIaM
0e301acHoil paboThI B
naboparopuu mpu
WCIIOJIb30BaHUH
XUMHUYECKOH MOCY/IbI
1 000pyT0BaHUA.
IIpousBoguth
BBIYHCIICHHSI TI0
XUMHYECKUM
YPaBHCHUSIM.
Hcnons3oBats npu
BBITIOJTHCHAH
yueOHBIX 3aJaHH
TEKCThI yueOHUKa,
CIIPaBOYHbBIE
MaTepraTbl
(ITepuoauyeckyro
CUCTEMY XUMHYCCKHUX
snemenTos /I. W.
Menneneena,
TabIuIy
PacTBOPHUMOCTH
KHCIIOT, OCHOBAaHUH U

CpeIbl.
AHTpOImor
CHHbIE
HUCTOYHUK
U OKCHJIa
cepsl (IV)
B
aTMocdep
e Ypana.




coJIeli B BOJIE,
AIEKTPOXUMHUUYECKUI
pAIl HaNpsHKEHUH
METaJlIOB).
Hcnons3oBate npu
BBITIOJIHCHUH
yueOHBIX 3aJ]aHUil U B
rporecce
HCCIIEI0BATENBCKON
JeSITEIIbHOCTH
Hay4HO-TIOMYJISIPHYIO
JUTEpPATypy
XUMHUYECKOTO
CoJIepKaHus,
CIIPaBOYHbIE
MaTepuabl, pecypchbl
HNuTepuera

N

Oomas
XapakTepu
CTHKA
XUMHYECKH
X
JJIEMEHTOB
VA-
TPYIIIBL.
A3or,
dhochop u
ux
COCJIMHEHU

OOBsicHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
31eMeHTOB VA-
TPYIIBI U HX
COEIUHEHUH C
y4ETOM CTPOCHUS UX
aTOMOB.
Xapakrepus3oBaTh
buznvecKue u
XUMHUYECKHEC
CBOIICTBa MPOCTHIX
BEIIECTB a30Ta U
docdopa u ux
COoeTUHEHNN
(amMuaka, conei
aMMOHHUS, a30THOM
KHCIIOTHI, HUTPATOB,
okcuaa docdopa (V)
u dochopHoii
KUCIIOTHI, (ocdaToB),
CIOCOOBI X
MOJTy4eHUs,
MIPUMEHEHUE U
3HaYEHHE B MPUPOJEC
Y )KH3HU YeJIOBEKa.
OnpenensiTb HOHbBI
AMMOHWSI 1
dbocdarroHsl B
pactBope. OOBSCHATH
CYIITHOCTh
IKOJIOTHYECKHUX
po0JieM, CBS3aHHBIX
C HaXOXKJICHUEM
COEIMHEHUH a30Ta U

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

Ucnosnb3o
BaHHE
aMMuaKa
B
XOJIOAHIIb
HBIX
yCTaHOBKa
x 000
«Mamapk
o».
IIpumene
HUE
a30THBIX
dbocdopu
BIX
ynoopeHu
i B
MECTHOM
CEJIbCKOM
XO3SIICTBE

p3
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docdopa B
OKpYKarollen cpere.
[InanupoBath u
OCYIIECTBIISATh Ha
MIPaKTHKE
XUMUYECKHE
HKCIIEPUMEHTHI,
MIPOBOJIUTH
HaOII0/IeHus, 1e1aTh
BBIBO/IBI 110
pe3yibTaTam
AKCIIEPUMEHTA NPHU
MIPOBEJICHUU
1a00PaTOPHBIX
OTIBITOB U
IIPaKTUYECKOU
pabotsl. CenoBath
npaBuIamM
0e301acHoil paboThI B
naboparopuu mpu
WCIIO0JIb30BaHUU
XUMHUYECKOH MOCY/IbI
1 000pyIOBaHUS.
[TIponsBoauTh
BBIYHCIICHUS TI0
XUMHYECKUM
YpaBHEHUSM.
Hcnons3oBath mpu
BBITIOJIHCHUH
yueOHBIX 3aJaHH
TEKCThI yueOHUKa,
CIIpaBOYHbIE
MaTepHuabl
(eproANYECKyIO
CHUCTEMY XUMHYECKUX
snemenToB /I. W.
Menneneena,
TabnuIy
PacTBOPUMOCTH
KHCJIOT, OCHOBAHHI U
coJie# B BoJIE,
ANEKTPOXUMUUYECKUI
P HAPSKEHUN
METaJlIOB)

N

O6mmas
XapakTepu
CTHUKA
XUMUYECKH
X
JJIEMEHTOB
IVA-
TPYIIIIBL.

OO0BACHATE 00IIIHE
3aKOHOMEPHOCTH B
N3MEHEHUHN CBOMCTB
sneMeHTOB IVA-
TPYIIIIBI U UX
COE€IUHEHUH C
Y4ETOM CTPOECHUS UX
aTOMOB.

https://lesson.e
du.ru/lesson/9e

e6fd8e-cc81-
420c-ab3b-
7c5c3a618bc3

OCHOBHEI
€ BUIBI
TOILUIMBA B
peruoHe.
3amnacel
yIJIsl B
00J1acTH.
[Ipuponoo

I1P 4
IIP 5
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Yraepon u
KpEMHUH, U
X
COEJIMHEHU
s

XapakTepru3oBaTh
dusnueckue u
XUMHUYECKHE
CBOMCTBA IPOCTBIX
BEIIECTB yIiiepoja u
KPEMHUS U HX
COEeIUHEHNN
(oxcuaoB yriepoza,
YTOJIbHON KUCJIOTHI,
KapOOHATOB, OKCHIA
KpEeMHUS,
KPEMHHEBOU
KHCIIOTHI,
CUJIMKATOB), CIIOCOOBI
UX MOJY4YEHUS,
MIPUMEHEHUE U
3Ha4YeHHE B MIPUPOEC
Y ’KU3HU YE€JIOBEKA.
OOBSACHATD
MPUYUHHO-
CJICICTBEHHYIO CBS3b:
CTpOCHHE BElIeCTBa
— CBOICTBA —
MPUMEHEHUE — Ha
npuMepax
COeIMHEHUN
yIJIepo/ia U KPEMHHS.
Onpenendarsb
KapOoHaT- 1
CUJIMKAT-UOHBI B
pactBope. OOBSCHATD
CYILIHOCTh
IKOJIOTUYECKHUX
po0JieM, CBS3aHHBIX
C HAXOXKJCHUEM
YTJIEKUCIIOTO ra3a B
OKpYKarolleu cpene.
IToarBepxxaath
0COOEHHOCTH COCTaBa
OpraHHYECKHUX
BEIIIECTB MTPUMEpaMu
MPOCTHIX COEUHEHUN
(MeTaH, 9TaH, YTUJICH,
alleTUJIEH, 3TAHO,
TJIMIEPHH, YKCYCHAs
KHCIIOTA),
B3aUMOCBSI3b
HEOPraHUYECKHUX
COeTUHEHNN
yriepoja u
OpTraHUYECKUX
BenecTB. ONuchIBaTH

XpaHHbBIC
MepOoIpus
THSI TIPU
yraea00b!
ye.
Munepain
Bl U
TOpHBIC
TTOPO/IBI,
cozepxa
e
HEMETaJLI
Bl Ha
IOxHOM
VYparne.
3amacsel
rpadura B
peruoHe.
Hcmonn3o
BaHHE
KHUCIJIOPO/T
aHa
peIIpus
THAX
Yensabunc
KOH
oOiactu.
CuimmkaTH
ast
TTPOMBIIILT
E€HHOCTD
obmactu
(3aBog
KB,
«Kemmay,
CricepTck
15071
dopdopos
bIi1 3aBOJT)
AJnKaHBI
Kak
TOILINBO B
peruoHe.
MIPUPOIHBI
e
HCTOYHHK
51
yTJIEBOJIO
POJIOB Ha
TEPPUTOP
An
obacrtu.




POJIb OEJIKOB, KUPOB
U yTJIEBOJ/IOB B
(GyHKIIMOHUPOBAHHUH
JKUBBIX OPTraHU3MOB,
COCTaB MPHUPOIHBIX
HMCTOYHHKOB
YIJIEBOIOPOAOB, UX
pOJIb B OBITY U
MPOMBIIIJICHHOCTH.
IIpoBoauTh
BBIUHCJICHUSI 110
YpaBHEHUSAM
XUMHYECKHUX
peaKuui.
[InanupoBath u
OCYIIECTBIISATh HA
MIPaKTUKE
XUMUYECKHE
AKCIIEPUMEHTHI,
MIPOBOAUTH
HaOJII0ICHUS, JIe)IaTh
BBIBO/IBI 110
pe3yibTaTam
AKCIIEPUMEHTA MIPU
IIPOBEJICHUU
J1a00paTOPHBIX
OTBITOB U
MPAKTUYECKUX PadoT.
CrnenoBath nmpaBuiIaM
0e3onacHoil paboThI B
naboparopuu npu
HCIIOJIb30BaHUH
XAMHYECKON MOCYABI
U 000py/I0BaHMS.
Hcnons3oBate npu
BBITIOJTHEHUH
y4eOHBIX 3aaHu
TEKCThI y4eOHUKa,
CIIPaBOYHbIE
MaTepuabl
(ITepuonnyeckyro
CHUCTEMY XUMHYECKUX
anemenTtoB Jl. U.
MeHpeneeBa,
Ta0IUITy
PacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U
coJlieil B BOJIE,
AIEKTPOXUMHUYECKUN
pAI HAIIPSKEHUI
METaJJIOB)

OKonoruy
eCKHe
MOCJIEACTB
Hst
HCIIOJIB30
BaHMA
MOJIMATHII
€Ha B
ObITY,
MIPOMBIIILT
E€HHOCTH U
CEIIbCKOM
XO03SMCTBE




Hroro no 2
pazneny 9)
Paznen 3. MeTaJJIbI M MX COeAUHEHUS
3. | OGmiue 4 PackpbiBaTh CMBICIT https://lesson.e | Mecropo
1 | cBoiicTBa u3yyaeMmbix moustuii | du.ru/lesson/9e | sxneHus
METaJJIOB U TIPUMEHSTD 3TH e6fd8e-cc81- pya
MOHATUS TIPH 420c-ab3b- YEepPHBIX U
OTHMCAHUU CBOMCTB 7c5c3a618bc3 | uBeTHBIX
BEIIECTB U UX METaJIJIOB
MIPEBpAILICHUH. Ha
OOBsACHATH 001IHEe TEPPUTOP
3aKOHOMEPHOCTH B uu
W3MEHCHUU CBOWCTB obnacru.
AJIEMEHTOBMETAIIJIOB I'unpo- u
Y UX COEIUHEHUN C MUpPOMETA
y4€TOM CTPOCHHUS UX JUTypruye
aTOMOB. CKHe
XapakTepu3oBarthb METO/IBI
CTPOCHHUE METAaJIIOB, MOJTy9CHHU
obmue pusnyeckue u P’
XUMHUYECKHEC I[BETHBIX
CBOIICTBa METAJIOB. METaJIJIOB
Xapakrepus3oBaTh (menu,
o01me cnocoObl LIMHKA,
IIOJIy4EeHUS HUKEJIS)
METAaJJIOB. Ha
OnuceIBaTh CIIOCOOBI peIIpus
3alUTHl METAIIJIOB OT TUAX
Kopposuu. CienoBarhb [BETHOM
MpaBUIIaM MeTaIIyp
6e3omacHoOi paboTHI B THUH
naboparopuu mpu VYpana
WCIIOJIb30BaHUN (Kapabam
XUMHUYECKOH MOCY/IbI ,
1 000pyT0BaHUA. KbImTeiM,
IIpousBoauTh B.Vaneit
BBIYHCIICHUSI TIO u ap.).
YpaBHEHUSIM Tepmuuec
XUMHUYECKHX Kast
peaKuuii, eciu OAUH 00paboTK
U3 PearcHTOoB am
COJICPIKUT TPUMECH. 3aKanka
YuacTtBoBaTh B METAJIJIOB
COBMECTHOH paboTe B U CIJIABOB
rape WM rpyre. Ha
Hcnons3oBate mpu pearnpus
BBITIOJTHCHHUH THSX
yueOHBIX 3aJJaHH peruoHa.
TEKCThI yueOHUKa, Hexu
CIIPaBOYHbBIE rajibBaHu
MaTepraIbl YECKUX
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(ITepuoguyeckytro MTOKPBITHI
CUCTEMY XUMHUYECKUX Ha
snementoB Jl. U. Mpeanpus
Menneneena, THIX
Ta0IUITy ropojaa
pPacTBOPUMOCTH («Temon
KHCJIOT, OCHOBAaHHH U pudop»)
CoJIeH B BOJIC,
AIIEKTPOXUMUYECKUI
P HAPSKCHUN
METaJJIOB)
3. | Baxueimmu | 1 OOBICHATE 001IHE https://lesson.e | Meramnsl, | IIP 6
2 | emerael | 6 3aKOHOMEPHOCTH B du.ru/lesson/9e | momyuaem | ITP 7
U uX u3MeHeHuu cBoricTB | e6fd8e-cc81- bIC Ha KP
COEINHEHN anemenToBMeTauioB | 420c-ab3b- npeanpusi | MeTamib
s A UX COEIUHEHUN B 7c5c3a618bc3 | thsax U UX
rpymmax ¢ yaéTom peruoHa, | COeIUHEHU
CTPOCHHS X aTOMOB. obmactn | o
XapakTepu3oBarhb ux
¢duznueckue u IIPUMEHEH
XUMHUYECKHE us (4yryH,
CBOICTBA MPOCTHIX CTaJIb
BEILECTB METAJLIOB U OAO
UX COCIMHCHUMN «Meueny,
(oKcuaoB, MMK,
TUAPOKCHJIOB, Mpmuacc,
COJICH ), CITIOCOOBI MX 3naroycr,
MOJIyYEeHUs, Carka;
MPUMEHEHUE U Meb-
3HA4YCHHE B MPUPOJIC MeETaJl.
Y )KM3HU YeJIOBEeKa. 3aBOJIbI
VYcranaBnuBaTh Kapaba,
MPUYUHHOCIIECTBEH Koimreim,
HYIO CBSI3b: CTPOCHUE IIUHK,
BelecTBa — KaJIMUH,
CBOMCTBa — WUHIUUA —
MPUMEHEHHE — Ha ULL3 u np.
npuMepax [Tpumene
M3y9aeMbIX BEIIECTR. HUE
Pacnioznasarts ¢ LEJIOYHO3
TIOMOIIIHIO €MEITbHBIX
KaueCTBEHHBIX METaJIJIOB
peaKkuuii HOHbI B
METAJIJIOB: MarHus, KauecTBe
KaJbIUs, aJTIOMUHUS, (bmrocoB,
uHKa, xenesa (1) u CTPOUTEIh
xenesa (I1I), meaun HBIX
(IT). Joxa3siBaTh Marepual
aMmdoTepHBI oB. [{unk
XapakTep OKCHIIOB U —
TUAPOKCHJIOB amdoTepH
QTIOMHUHUS U IMHKA. BIiA
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[InanupoBaTh u MeTaJll,
OCYIIECTBIISITh HA noJryqaem
MPaKTUKE bIi Ha
XAMHYECKHE Unii3.
IKCIICPUMEHTHI, [Tpumene
MIPOBOJIHUTH HUE
HaOJIIOICHUS, JIeNIaTh ATFOMUHU
BBIBO/IBI 110 s B OBITY
pe3ysbTatam "
HKCIEPUMEHTA TPU TTPOMBIIILT
NPOBEICHUU CHHOCTH.
71a00paTOPHBIX BokcuroB
OIIBITOB U bIC
MPAaKTUYECKUX padoT. PYIHUKH
CrnenmoBath paBuiIaM B
6e3omacHoi paboThHI B YensOuHC
nabopaTopuu pu KOH
WCIIOJIb30BaHUU obnactu.
XAMHYECKOMU MOCYABI
1 000pyI0OBaHUS.
[TpousBoguTh
BBIYUCIICHUSI 10
XUMHUYCCKHM
YPaBHEHHSIM.
VYyacTBOBaTh B
COBMECTHOH paboTe B
nape Wi TpyTie.
BricTpanBars
pa3BEPHYTHIC
MUCbMEHHBIC U
YCTHBIE OTBETHI C
OIIOpOM Ha
MH(pOpPMaLIHIO U3
yueOHUKa U
CIIPABOYHBIX
MaTepuasoB,
TPaMOTHO
UCIIOJIb30BaTh
W3Yy4YEHHBIN
MOHATUMHBIN anmnapar
Kypca XUMHUHU
Hroro no 2
pazneny 0
Paznen 4. Xumus 1 oOKpysKamomas cpeiaa
4. | Xumus u 311 XapakTepr30BaTh https://lesson.e | Cocras Hrorogast
1 | okpyxaroin pOJIb XUMHHU B du.ru/lesson/9e | Bo3myxa aTTecTanu
ast cpena pa3In4HbBIX chepax e6fd8e-cc81- VYpaiabcko | s
EATENLHOCTHA 420c-ab3b- ro
JIFOJIe#, OCHOBHBIE 7c5c3a618bc3 | peruona,
BEIIECTBA U OCHOBHbIE
MaTepHabl, 3arps;3HAT
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MIPUMEHSIEMBIC B
’KU3HU COBPEMEHHOIO
yenoBeka. OObSACHATH
ycJ0BHs 6€301acHOTO
MCIIOJIb30BaHUS
BEILECTB U
XUMHUYECKHUX PEeaKIHii
B OBITY.
AHanu3upoBaTh U
KPUTHYCCKH
OLICHUBATD
UH(POPMALIUIO O
BIIUSTHUU
MIPOMBILIIICHHOCTH,
CEJIbCKOTO XO3SCTBA,
TpaHCIOpTa U Jp. Ha
COCTOSTHUE
OKPYXKAaIOILEH CPeIbl.
YMeTh 0Ka3bIBaTh
MEPBYIO MOMOIIb IPH
XUMHUYECKHUX 05KOrax
U OTPaBJICHUSX.
IIpunuMate yyactue
B 00CYXI€HUN
npo0emM
XUMHUUYECKOHU U
JKOJIOTMYECKOU
HAIPaBIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO
MTO3UIIMIO TIO
npobiieMe u
npejiaraTh
BO3MOJKHBIE MYTHU €€
perieHus

e
aTMocdep
BI.
CriocoOsr
OYHMCTKH
BOJBI U
razoobpas
HBIX
BBIOPOCOB
TTPOMBIIILT
CHHBIX
peanpus
THI
YensOuHc
Ka u
YensOuHC
KO
obnacTu.
DKoJIOTHY
€CKHe
MOCIICCTB
ust
UCIIOJIBE30
BaHUs
TTOJIMA T
cHa B
ObITY,
TIPOMBIIILIT
SHHOCTH U
CEeNIbCKOM
XO3SIICTBE

Hroro no
pazaeny

PesepBHoe
BpeMs

OBLLEE
YHCJIO
YACOB
130
[IPOTPA
MME

(ep]

o0yJarImmxcs

Pa3zgen 5. OueHouHble MaTepuAaJibl M KPUTEPHH OLIEHUBAHUS PadoT







5.1. Texkymuii KOHTPOJIb (110 3aBePIIEHUIO Pa3/iesia, TeMbl)
8 ki1ace

DNEeKTPOHHBIE
Howmep ®dopma (mudpoBkIc)

Neri/mm Tewma ypoxka
ypoka KOHTPOJIS o0pa3oBaTelbHbIC

pecypcehl)

1 20 KoHnTtposbHas pabota
«[lepBoHaYaTHHBIC XUMHYECKUE
TIOHSITHSD)

2 39 Kontponsnas padora Ne2 mo
teme «Kucnopon. Bonopoa.
Bona»

3 50 Kontponbnas pabora Ne3 mo
TeMe "OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHEHUI"

4 65 | Konrponbnas pabora Ned no
TeMe «CTpoeHue aToma.
XUMUYECKas CBSI3b»

9 kiacce

Neni/n | Homep | Tema ypoka dopma DNEeKTpOHHBIE
ypoka KOHTPOJISI (undpoBeie)
o0pa3oBaTteibHbIC

pecypcehl)

1 5 KonTponbras padorta Nel mo
teme «[loBTOpeHUE U
yrIyOJieHHE 3HAaHUH OCHOBHBIX
pasziesioB Kypca 8 Kiacca»

2 17 KonTponbnas padorta Ne2 no
TeMe «IEKTPOIUTUIECKAsT
Juccoruanms. XUMHIECKUE
peaKIu B pacTBOPax»

3 Konrtponsnas padora Ne3 o
TeMe «BaxHenmue
HEMEeTaJlJIbl U UX
COEZMHEHUS

42

4 KonTponbnas padorta Ne4 no
62 Teme «Baxuenmnme MeTauIbl

U UX COCOAUHCHUS»

1. . Xumusa. 8 xknacc. Ilpogepounvie u KOHmMpoOTbHble padOOmMvl K Y4eOHUKY
O.I'. I'abpuenana «Xumus 8 wnacc. bazosviti ypogenvy, yuebHoe nocodue /
O.C. I'abpuenan, I'.I". Jloicoea — M.: [Ipoceewenue, 2019.

2. Xumua. 9 «xnacc. Ilposepounvie u KoumpoavHble pabomsl K  Y4EOHUKY
O.I'. I'abpuenana «Xumus 9 xnacc. bazosviti ypogenvy; yuebHoe nocodue /




O.C. I'abpuenan, I'.I". Jloicoea — M.: [Ipoceewenue, 2019.

5.2. IIpomexyTouHas arrecTanus (B KOHIE Y4eOHOI0 Mepuoaa-

YeTBEPTH)
8 Kkiacce
Neri/m | [Ipeanonaraemas gata dopma KOHTPOJIS DIJIEKTPOHHBIE
MIPOBE/ICHUS (dpoBkIc)
o0Opa3oBaTenbHbIC
pecypcehl)
1 1 nenens Bxonnas nuarnoctuueckas
paborta
3 33 wenens Hrorosas padora
9 k1ace
Nen/n | [Ipeanonaraemas nara dopma KOHTPOIIs DNeKTPOHHBIE
MPOBEICHUS (tmudpoBsie)
o0Opa3oBaTeNbHbIC
pecypceh)
1 1 Henens Bxonnas nquarnoctuueckas
paborta
3 33 Hepens Hrorosas pabora

5.3. OueHouyHble MaTEPUAJIbI U KPUTEPUU OLIEHUBAHMSI.
8 kaacc.

HasBanne pa6oTb1
(marHocTuveckasi, BXOJHasl, TeKyIas, UTOrOBasi, TeMaTH4YecKasi KOHTpOJIbHas padoTa)
Hean

Kopudpuxarop
Cama pabora (1emMoBepcus)

Kpurepuu oueHuBanust

9 kJacc.




[IpakTrueckue padOTHI:

8 KJacc

Ne 1. IlpaBuna paGoTrsl B Jsabopatopuu W MHpUEMBI  OOpallleHHs C
J1a00paTOPHBIM 000PYI0BAaHUEM.

Ne 2. Paznenenue cMeceli (Ha mpuMepe OUUCTKH TOBApPEHHOU COJIN)

Ne 3. [lonyyeHue u coOupaHue Kuciaopoaa, U3y4eHue ero CBOMCTB.

Ne 4. Tlonmyuenue u cobupanue BoAOpOa, U3y4EHUE €r0 CBOMCTB.

Ne 5. IlpuroroBneHue pacTBOPOB C ONPEIEIEHHOM MAacCOBOW JIOJEN
PacCTBOPEHHOI'O BEIIECTBA.

Ne 6. Pemenue skcriepuMEHTANBHBIX 3ajad 1o Teme «Baknelmme kiaccel
HEOPraHUYECKUX COCAMHEHUI.

9 knacc
No 1. Pemienue 3KkCriepuMEHTAIBHBIX 3a/1a4 10 Teme « T J1»
Ne 2: ITomyyeHne cOnTHOM KUCIOTHI, U3YYEHNE €€ CBOMCTB.
Ne 3: ITonyyeHne ammuaka, H3y4eHUe €ro CBOMCTB.
No 4. TlonydeHue yriekuciaoro ra3a, Mi3y4eHUe €ro CBOMCTB.
No 5. PemeHne »SKCIEpUMEHTAIBHBIX 3ajad no Teme «Baxnenmme
HEMETAJIbI U UX COCTUHEHUS

Ne 6. JKE€cTkOCTh BOJIBI U METOABI €€ YCTPAHEHHS.

No 7. PemieHne skciepuMEHTabHBIX 33714 110 TeMe «BaxHeimme MeTamisl 1
UX COCTUHEHUS.



