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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHON paboueil MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE MIPEIMETHOE COJIEpKaHuE,
MpeAyCMaTPUBAET pPACIPENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH IMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIeld N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XWMHH CIY)XUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTpatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O IMYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPbI IMYHOCTH, €€ 0011eH U (PYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM y4yeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsiIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TpelncTaBleHUA 00 AIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alomuid Mupy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuid, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYCHHE MPUOOPESTU TaKUE 1IN, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATHIO PELICHUMH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
OOyJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATENbHOCTH, HAayYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OICHUBATH SIBIICHUS
OKPY’KaOIEero MHUpa, MCIOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XMUMHH, TPUMEHATh MX MpPH pPEIICHUH MpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEAECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBALlMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uiIs U HampaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMECEH.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHNN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl pEakus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEeAKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKON MMOCYJOH, MpaBuWiIaMH padoThl B jJabopartopuu u
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MUecKux CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKHUX (TOpEHHE CBEYM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHUIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Basxkueiiuue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BenlecTBo. HaxokneHue kuciaopojna B HpuUpone, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(pUKALNS KHCIOPO/Ia.

TernnoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXMMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputenb.  PacTBOpHI.
HacpilieHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccuduxanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XMUMHYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3Yy4YEHHE CBOMCTB KHUCIOpOJa, HaOI0eHNe
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaoM meau (I1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJAECHCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOUYEH,
u3ydyeHue B3aumozeiictBua okcuaa meau (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajula JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cuCTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuUoAHas  (OpMbI
[Tepunonnueckoit cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYNIIaM U MEPUOJIAM.

3nauenue [leproanueckoro 3akona u [leprnoanveckoil CuCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€Hbl U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSA3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICWCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mesrcnpeomemnmnuie ceasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaus, TMepUOINIHOCTh, HaOII0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbU U HX
COCIMHEHUN B COOTBETCTBHUU C TIOJOKEHHUEM »3JIeMEHTOB B llepuoanueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusax. Ilonsatue o xkaranuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBnenue YPaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAAMHU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalI€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUH 00 3ICKTPOIUTHUYCCKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[oHSATHE O THapONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTasnibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJAEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJOoBeKa. BakHeulme XJIOpUIbl U UX
HaxO0XXJICHUE B TIPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3MUYECKUE U
XUMUYeCcKue cBorcTBa. OKCHIBI CEpbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass kuciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJTYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLICHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkrue U XMMHUYECKHUE CBOMCTBA, OMyyeHHe U nmpuMenenue. Conu aMMOHUS,
uX pU3NYeCKue U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHELU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). docdop,
aoTpornuele Moaupukanuu ¢Gocdopa, uU3MUECKHEe M XMMHUECKHE CBOWCTBA.
Oxcup docdopa (V) u pochopHas kuciaora, puznueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOJd,  aJUIOTPOIIHBIE
Moau(puUKalMK, pacIpoCTpaHeHWe B MpuUpoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, IMapPHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA ra3, HedTb),
NPOAYKTHI WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poiMi B JKH3HM YeEJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCITMHEHU.

Kpemuuii, ero ¢Qusnueckue M XUMHYECKHE CBONCTBA, IOJIYYEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
ObITYy, B IIPOMBINUICHHOCTU. Ba)kHeWIlIMe CTPOUTENbHBIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3MUEeCKHe M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJIOPUAOB (TaJOTrE€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COEAUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TTpoliecca OOYIIMBaHuUs caxapa IoJ JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dat-
UMOH U HaOJI0JeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COEOTUHEHUH (BO3MOXKXHO HCIOJIb30BAaHUE
BHUJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUUid Ha MOH aMMOHMS U (pocdaT-uOH U U3ydeHHE MPU3HAKOB
UX MPOTEKAaHMUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHue Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4deHHe, COOMpaHue, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT H
CUJIMKAT-MOHBl W HW3yYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTaJuTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO0mmast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nojiokeHus B llepuomuueckod cucreme xumuuyeckux osyemeHtos [, .
MenneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. [loHsTHE O KOPpO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXJIECHHE B IIPUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne mIEeNOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid MW KalbLMA: IIOJIOXKCHHE B
[Tepuognueckon cucreMe xumMudeckux aneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJToMUHUN: TIo10)keHKe B [leproindecKkoi cucteMe XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. dPusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aroMa, HaxoXJaeHUEe B mnpupore. Duznyeckue u
XUMHYECKHE CBOMCTRBA Xkene3a. OKCUIbI, THIAPOKCUIBI U cosn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, WX (DU3UYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKeJe3a B KUCIOPOAE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHUJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMUCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HATpus, Kajlusg M Kajblugd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

Bemectsa u Marepuanbl B TOBCEIHEBHOW JKM3HM 4YeJIOBEKAa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, aanee — [1/IK). Ponb xuMun B pelieHu# 3K0JI0THYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEeJb, SBJICHHE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJYIPOBOJHUKA, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEl0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IINTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMKI 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALM U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, TOHUMAHWs 3HAYCHHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00ILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLUMAJIBHBIX HOPMax W MpPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENBbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, IO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe OTOW Y4YEeOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JJI1 TIOHUMaHUSI CYIIHOCTH HAYYHON KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOTUMBIE I OOBSACHEHHUs HAOJIOJAaeMBIX MPOIECCOB U SIBJICHHM,
MO3HABATENIbHOM, MH()DOPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEeXHOJIOTHH;

WHTEpeC K OOYyYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTyPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBuid O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S) TpPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBON IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUM MO XWUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCUOHATILHON Cpejie;

6) PK0JIOTrHYECKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuUJl 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
peueHns 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEIIOW, I MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecmeunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KIacCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, ICIYKTUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIeCCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECININ, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJ DJIEMEHTa), XMMHYecKas Gopmylia W YpaBHCHHUE
XUMHYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMH,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieaoBare/bCKHe JeiCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOpPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPraHU3AMU M TPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, IMOJYy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nmocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOJbl M 3aMpPOChl NPU NOHMCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHME HCIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juaiora M (WJIM) IOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  IOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJIaTh NPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIHWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISTh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pPE3yJbTaTa 3asBICHHON 1€, YMEHUE
UCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHON paboueil mporpamMMoi,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaIlUsX.

K konIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinmu,
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBJIieHHs (popmMmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIEHHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJIACCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca I[lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B [lepronuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TOHATHUS «TJIaBHAs
noArpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U PaCTIpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JJISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XUMHUYECKHX PpEaKIMil, €eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM 000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHHUIO WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIIOYCH W KUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKUHH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBHUTENb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aTOTpoNUsA, aM(pOTEPHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInuecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUSA IPU OMUCAHUM BELIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath TOHATHUS «IJIaBHas moarpymnma (A-rpynmna)y U «mnobouHas
noarpynmna (b-rpynma)», manble u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUH
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHMCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJICKYJISIPDHBIX U HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXK/Ty BEIIECTBAMHU PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XUMUYECKHX TMPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BaHHWA  XUMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBAaHMEM, a TaKXKe IMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYCHUI0O WU COOMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEP)KIAONINE  KAYECTBEHHBIM  COCTaB
pPa3MTUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAaHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIbHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoauuecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusa — Ba)kHas 00J1aCThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [{OK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJioBeKa

12 BerectBa 1 xumudeckue 15 | bubnunoreka LIOK

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

Uroro no pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon. ITonsitue o kucinorax 2 | bu6nmorexa LIOK

' U COJISX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubmnoreka IIOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 1 1 1 bubnuotexa [JOK

' HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3iemeHToB [I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€akKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma

2| o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[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 pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO U XUMHYeCKHEe peaKkun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanoreka [JOK
' peakuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. g | | bubnmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mias XxapakTepuCTUKa XUMHYECKUX 4 | bubmuoreka [JOK
’ anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
) TPYHIBL. L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 7 1 bubmmorexa [TOK
' PYIHEL A3, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Uroro no pazueny 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

bu6nmmoreka [IOK
1 I 4
3 Obmpre croficTsa MeTaIIoB hitps://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHCEHIINE METAJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznea 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HU YEJIOBEKA 3 bubmorexa HOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOC Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
; uudposbIe
n/ Tema ypoka Bcer KoHTpoJibHBI MpakTuyeckun Jlata uzy4yenus
oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThI
pecypchl
IIpeamer xumun. Poib
XAMHH B KU3HU bubmuoreka [JOK
1 https://m.edsoo.ru/67d3669
yenoseka. Tena u pS://m.€C500.14 https://m.edsoo.ru/ff0d210c
e
BEIIECTBA
[lonsatue o meromax | bubmuoreka [JOK
MO3HAHUS B XUMUU https://m.edsoo.ru/9d4fa930  https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padbora Ne
1 «ITpaBuna paGoTsI B
1a00paTOPUH U IPUEMBI b K
paTop P 1 https://m.edsoo.ru/c53a7cb nommorexa IO
oOpariieHus ¢ ) https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyI0BaHUEM
Yuctele BelllecTBa U
cMecu CH(I)Jio6H 1 bubmorexa HOK
] . https://m.edsoo0.ru/c868fc09  hitps://m.edsoo.ru/ff0d26ca
pazzeneHusi cMecen
[IpakTuueckas pabora Ne
2 «Pa3nenenue cmecei | bu6mmoreka [IOK

(Ha mpUMepe OUUCTKU
MIOBAPEHHOH COJIN)»

https://m.edsoo.ru/44f6b38a

https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI

https://m.edsoo.ru/dfd2alc9

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢



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

XUMHUYECKHUE DIIEMEHTHI.

bubmuoreka [JOK

7 3Haku (CUMBOJIBI
( ) https://m.edsoo.ru/1fa66dd4 = https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX 3JIEMEHTOB
IIpocTeie U cii0XHbBIE bubmuoreka [IOK
8 https://m.edsoo.ru/05f6054
BCIICCTBA 6 ps-/IM.es00.Iu https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE bubnunoreka [HOK
9 https://m.edsoo.ru/80850
y4yeHue b ps-/fm.edsoo.ru ac https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.
10 Xumuueckas popmyia bubmorexa HOK
Py https://m.edsoo.ru/fb0519fd = https://m.edsoo.ru/ff0d2eae
BanenTHoCcTh aTOMOB
XUMHUYECKUX 3JIEMEHTOB
OTtHocuTeNbHAS aTOMHAS Eub 10K
nOIMoTeKa
11 . https://m.edsoo. 2
Macca. OTHOCUTENbHAs ps://m.edsoo.ru/6a92e09 hitps-//m.cdsoo.ru/ff0d323c
MOJIEKYJISIpHas Macca c
MaccoBas goist
bu6mmoreka [IOK
12 https://m.edsoo. 291
XUMHYECKOT0 DJIEMEHTA B ps://m.edsoo0.ru/060529 hitps-//m.cdsoo.ru/f0d350¢
COEIMHEHUU 0
KommaecTBo BemiecTna. bu6mmoreka [IOK
13 https://m.edsoo.ru/d49177
Mouts. Mossipras macca | PS:AI.easo0.Mu © hups//m.edsoo.ru/ff0d5230
dusznyecKue u BuG OK
14 XUMUYECKUE SBIICHHUS. https://m.edsoo.ru/a283785 nommoreka L
https://m.edsoo.ru/ff0d37fa
XuMudeckasi peakius 6
I IIpu3Haku u ycinoBus bubnuorexa [IOK

MMPOTCKAHUSA XUMHUYCCKUX

https://m.edsoo.ru/662d421

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peakuuii

3akoH COXpaHECHUA

bu6mmoreka [IOK

16| Macce semiects. https:/m.edsoo.ru/cf1bfc28 | https//m.edsoo.ru/ti0d3b88
XUMHUYECKUE YPaBHEHUS
Beruncnenus
KOJIMYECTBA, MaCChI

17 BEIIECTBA 110 bu6mmoreka [JOK

https://m.edsoo.ru/f6f51128 = https://m.edsoo.ru/ff0d5708
YpaBHEHUSM XUMHYECKUX
peakuuii
Knaccudukamms
XUMUYECKUX PEaKIUi
18 (coenuHeHus, https://m.edsoo.ru/40d8836 Bubmorexa ITOK
https://m.edsoo.ru/ff0d3{34
pasnoXKeHus, 3aMeIIECHUS, 5
oOMeHa)
M. B. JIomoHOCOB —

19 YUEHBIM-9HIUKIIOTIETUCT. bubnuoreka [IOK
O0001IeHEe 1 https://m.edsoo.ru/3b8b3cf3  https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aINsI 3HAaHUH
KontponbHas padora Nel Eu6miotexa LIOK

20 o TeMme «BemiecTBa u https://m.edsoo.ru/e2110a4 https://m.edsocl)_.lru/ £10d4290
XUMHUYECKUE PEAKLINH 4
Bo3nyx — cmeck ra3os.

)1 CocraB Bo3ayxa. bubnuotexa [JOK
Kucnopon — anemeHT u https://m.edsoo.ru/9fadbaSc = https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
dusndeckue u

2 XHMHYECKHE CBOMCTBA https://m.edso0.ru/6e87c00 bu6mmorexa [IOK

KHCIopoa (peakiuu
OKHUCJIEHUS1, TOPEHUE).

6

https://m.edsoo.ru/ff0d4614



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 OKCUIAX

Crnioco0sI mostyueHust
KHCII0pOJia B

bu6mmoreka [IOK

23 naGopaTtopuu u https://m.edsoo.ru/db689{4 hitps-//m.cdsoo.ru/ff0d497a
IIPOMBIIIJIEHHOCTH. 0
IIpumeHeHune kucnopoaa
TennoBoii a3 dext
XUMHUYECKON PEAKLINH,
HOTHTHE © bubnnorexa [HOK

24 TEPMOXUMHUYECKOM https://m.edsoo.ru/7ab6360 hitps-//m.cdsoo.ru/f0d4790
YPaBHEHUH, DK30- U 2
SHAOTEPMHUUYECKUX
peaxkuusax
Tormso (HedTh, yrois u

)5 MeTaH). 3arpsi3HeHHE https://m.edsoo.ru/e84a494 bubnuorexa [JOK
BO3/1yXa, CIIOCOOBI €ro . https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas pabora Ne

2% 3 1o teme «Ilonydyenue u https://m.edsoo.ru/109adle bubaunotexka [IOK
coOupaHue KUCIOpoa, . https://m.edsoo.ru/ff0d4ae2
W3yYeHHE €ro CBOHCTBY
Bonopon — anemeHT u

27 np())ICTpoeﬂBemeCTBo. bubmmorexa LIOK

https://m.edsoo.ru/48f1ba34  https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupoe
dusnyeckue u

73 XHMHYECKHUE CBOMCTBA bubmuorexa [JOK
Bogopoja. [Ipumenenue https://m.edsoo.ru/bd383bfc = https://m.edsoo.ru/ff0d4dd0
BOZOpOJA

29 ITonsiTve o kUCHOTax U bubmuorexa [JOK



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

COJIIX

https://m.edsoo.ru/113a5ce
d

https://m.edsoo.ru/ff0d50d2

CriocoObI mosryyeHust

bu6mmoreka [IOK

30 https://m.edsoo.ru/5c674ca
BOJZIOPOJIa B TAOOpaTopuu d P 4 https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota No
4 o teme «llomydyenue u bub OK
31 e https://m.edsoo.ru/dd0s30c | ProHoTera Il
coOupaHue BOAOPOJIa, ) https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE Er0 CBOMCTB)
M i 00BE .
1 OJISIPHBIN 00BEM Ta30B https://m.edsoo.ru/ce945b1 bubnunoreka [JOK
3akoH ABoraapo ) https://m.edsoo.ru/ff0d542e
Brrunciaenusa o0béma,
KOJINYECTBA BEIIECTBA
33 rasa I1o ero u3BeCTHOM bubmorera [JOK
y https://m.edsoo.ru/f6c12572  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WM 00bEMY
Brruucnenus o00EM0B
ra3oB 10 YPaBHEHHIO
bu6mmoreka [IOK
4 https://m.edsoo. 766d
3 peakuun Ha"OCHOBe ps://m.edsoo0.ru/86766d8 hitps:/m.cdsoo.ru/fi0d5708
3aKOHA 00BEMHBIX 0
OTHOILIEHU! Ta30B
duznveckue u
35 XHMHYECKHUE CBOMCTBA bubmorexa [JOK
- https://m.edsoo.ru/e79f3551  https://m.edsoo.ru/ff0d587a
CocTaB OCHOBaHHUM. Eub OK
36 [Tonstue 06 https://m.edsoo.ru/993b3b2 nosmoteka I

HHAUKATOpax

b

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Boga xak pactBopuTens.
Haceimenasie u
HEHACBIILCHHbIE

bubmuoreka [JOK

37
pactBopbl. MaccoBas https://m.edsoo.ru/d974e78f  https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B
pacTtBope
[IpakTrueckas padota No
5 o Teme
«[IpuroroBiieHue Eub OK
38 pacTBOPOB C https://m.edsoo.ru/d781ae2 nosmorexa L
. . . https://m.edsoo.ru/ff0dSeba
OnpeAcIEHHON MacCOBOM 2
JI0JIEN paCTBOPEHHOTO
BEILIECTBAY
KonTponbnas padora No2 BuG OK
39 o reMe «Kucnopon. https://m.edsoo.ru/e434768 nommoreka L
https://m.edsoo.ru/ff0d6342
Bomopon. Bonay» 8
OKcHabl: COCTaB,
40 KJ‘IaCCII[/I(I)I/IKa us bubmorexa [JOK
I https://m.edsoo.ru/15d2b9fc  hutps:/m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u
XHMHYECKHUE CBOMCTBA bu6mmoreka [IOK
41 https://m.edsoo.ru/42a744
KHUCJIOTHBIX, OCHOBHBIX U b ps://m.edsoo.ru/42a7440 https://m.edsoo.ru/ff0d664e
amM(pOTEepPHBIX OKCHJIOB
OcHOBaHHS: COCTaB, Eub 1OK
nOIMOTEKA
42 https://m.edsoo.ru/99d0796
KaccH uKai, ps://m.edso0.ru/99 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa 9
[Tonydyenue u
7 . bubmuorexa [JOK
43 XUMHYECKHAE CBOMCTBA

OCHOBaHU

https://m.edsoo.ru/e59803fd

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

KwucnoTsl: cocTas,

bubmuoreka [JOK
44 https://m.edsoo.ru/0a6da37
KIaccHpuiaI, pS+//Hm-A500.ruiliabda https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa 3
ITonyuenue u
45 XHMIZjeCKHe CBOICTBa bubmorexa HOK
https://m.edsoo.ru/8f1724fa  https://m.edsoo.ru/ff0dfee2
KHUCJIOT
Counu (cpenuue):
HOMeH(KJII)aT a )CHOCO6I)I bubmorexa LOK
46 ypa, https://m.eds00.ru/39665b8 | hitps://m.edsoo.ru/00ad947
TIOJTYYCHUS, XHMUYCCKUE ) 4
CBOMCTBa 4
[TpakTrueckas padota No
6. Pemenue
AKCIIEPUMEHTAIbHBIX bubnunoreka [JOK
47 3a7a4 1Mo TeMe https://m.edsoo.ru/00ad9b7
A https://m.edsoo.ru/c3f7bd41 DE.AHMLEER00.HR2A
«OCHOBHBIE KJ1aCChI ¢
HEOPTaHHYECKUX
COEJTMHEHMI»
I'enermueckas CBA3b
bu6mmoreka [JOK
48 MOIILY Iutaccamu https://m.edsoo.ru/00ad9a5
HEOPraHUYeCKUX https://m.edsoo.ru/ca7fb1d9 0 T '
COeIMHEHU =
bu6mmoreka [JOK
O6o06menue u
49 B . https://m.edsoo.ru/36d6d37 https://m.edsoo.ru/00ad9cb
CUCTEMaTHU3aIUs 3HAHHUH 4 5
KonTtponbHas padota Ne3
" bubmuorexa [JOK
50 110 Teme "OCHOBHEIC https://m.edsoo.ru/00ad9e1
KJIACChI HEOPTaHUUECKIX https://m.edsoo.ru/14ad7f93 . T '
coenuHeHun" B
51 IIepBble ONBITKH bubnuorexa [IOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

KJIacCU(UKAIIUN
XUMHUYECKUX 3JIEMEHTOB.
[TonsiTue o rpynmnax
CXOHBIX 3JIEMEHTOB

https://m.edsoo.ru/cee4d3de

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bu6mmoreka [IOK

52 https://m.edsoo.ru/81d56a8 https://m.edsoo.ru/00ada52
XHMHYECKHX 3JICMEHTOB 3 .
. . MenneneeBa B
8 (U T——— bubmuorexa [JOK
53 p » TPYITIBL, https://m.edsoo.ru/76b08al https://m.edsoo.ru/00adas5?2
MTOATPYTIIIBI
4 c
CrpoeHue aToOMOB. bubnuorexa [JOK
54 CocTaB aTOMHBIX SJEP. https://m.edsoo.ru/00ada34
AeP https://m.edsoo.ru/b3bfaclb e
H30T015I 2
CtpoeHue 3JIeKTPOHHBIX
000JI04eK aTOMOB
bu6mmoreka [IOK
55 JICMEHTOB https://m.edsoo.ru/00ada6bb
[Mepuoanyeckoii https://m.edsoo.ru/01b1a6ff . o '
cuctemsl J1. U. -
Menneneena
XapakTepucTuka
XAMUYECKOI0 3JIEMEHTA bu6mmoreka [JOK
56 10 €T0 MOJIOKEHUIO B https://m.edsoo.ru/00ada82
. https://m.edsoo.ru/e609efdd DS:ALECR00. IUATER
[Meproarueckoii cucreme 4
. . MenneneeBa
3HadeHUe
bu6mmoreka [IOK
[Iepnonnueckoro 3akoHa
57 https://m.edsoo.ru/00ada96

JUISL pa3BUTHS HAYKH U
npaktuku. J[. W.

https://m.edsoo.ru/4de7a8cc

€



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

MeHeneeB — y4€HBIN,
[e/1aror U rpak JaHuH

PesepBHbIii ypOK.
O06o0enue u

bu6mmoreka [IOK

58 cucTeMaTHU3anus 3HaHui / https://m.edsoo.ru/00adb33
Bcepocculickas c
MpoBepoyHasi paborta
Kontponbnas padota No4
1o TeMe «CTpoeHue bubnuoreka [IOK
59 aToma. XUMHYECKas https://m.edsoo.ru/00adb48
cBs13by» / Beepoccuiickast 6
poBepoyHas pabora
DNEeKTPOOTPULIATEIILHOCT bubnuoreka [IOK
60 b AaTOMOB XUMHUYECKUX https://m.edsoo.ru/86e98d3 https://m.edsoo.ru/00adaab
JJIEMEHTOB 5 8
bu6mmoreka [JOK
61 Honnas xumutieckas https://m.edsoo.ru/00adac3
CBA3b https://m.edsoo.ru/9fc4abla 4
KoBanentnas nmomnsipHas bubmorexa HOK
62 https://m.edsoo.ru/a92eba7 https://m.edsoo.ru/00adaab
XUMHYECKas CBS3b 5 8
KoBanenTHas bu6mmoreka [JOK
63 HENoJIIpHasi XUMUYecKast https://m.edsoo.ru/c429dbc https://m.edsoo.ru/00adaab
CBSI3b 0 8
bu6mmoreka [IOK
64 CreneHb OKUCIEHUS https://m.edsoo.ru/c36£F169 lgttps://m.edsoo.ru/OOadae2
65 OKucauTeNnbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHbBIE https://m.edsoo.ru/615375d https://m.edsoo.ru/00adb07



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

peakiuu

6

66

67

68

OKHUCIIUTEN U
BOCCTAaHOBUTEIU

Pe3epBHbIil ypok.
O60061eHue u
CUCTEeMaTH3alusl 3HAaHUH
o Teme «CTpoeHue
aToMa. XUMHUYECKast
CBS3bY»

PesepBHbIii ypok.
O06006111eH1E U
CHCTEMAaTH3aINsI 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

https://m.edsoo.ru/ddadbcd
b

https://m.edsoo.ru/e1a689ea

https://m.edsoo.ru/2623164
5

bubmuoreka [JOK
https://m.edsoo.ru/00adb07
6

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb
2

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



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0OH.

[lepuoanueckas
CHCTEMa XUMHYCCKUX
anemenTtoB /. U.
Menpaeneena

3aKOHOMEPHOCTH B
W3MEHEHHH CBOWMCTB
XUMHUYECKUX
9JIEMEHTOB TIEPBBIX
TPEX NEPUOI0B
Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Buasl xumnyeckon
CBSI3U U TUIIBI
KPUCTaJUIMYECKUX
peleéToK

KonTponbHas padora
Nel mo Teme
«IToBTOpEHuE n
yrayOneHne 3HaHUM
OCHOBHBIX Pa3/IeJiOB

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue

Jdara nzyyeHus

https://m.edsoo.ru/4e2eeacl

https://m.edsoo.ru/2c4b4156

https://m.edsoo.ru/76¢c6a094

https://m.edsoo.ru/7d2e426e

https://m.edsoo.ru/66663d1d

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6b



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kypca 8 kiiaccay

Knaccudukanmst
XUMHYECKHUX PEaKUi
M0 Pa3INYIHBIM
npU3HaKaM

[TonsiTue o ckopocTn
XUMHYECKON PEaKIru.
ITonsarue o
TOMOT€HHBIX U
reTepOTreHHBIX
peaKuusax

https://m.edsoo.ru/be900d3d

https://m.edsoo.ru/28d6bec3

bu6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

ITonsTHE O
XAMHYECKOM
paBHOBecuu. DaKTOpHI,
BJIMSIIOLLIAE HA
CKOpPOCTh XUMHUYECKOU
PEaKUUHU U MOJIOKEHNE
XAMHYECKOTO
paBHOBECUS

https://m.edsoo.ru/f3516048

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHUCITUTENBHO-
BOCCTAHOBUTEIILHBIE
peaxiuu

https://m.edsoo.ru/c1{f6190

bu6mmorexa [IOK
https://m.edsoo.ru/0O0adcade

10

Teopus
AIIEKTPOJIUTHYECKON
JIACCOLINAIINH.
CwiibHBIE U CiTa0bIe
AIEKTPOIIUTHI

https://m.edsoo.ru/54aec9d9

bu6mmorekxa [IOK
https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHUS
peaxkuuit

https://m.edsoo.ru/6de6d219

bu6nmoreka [JOK
https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448

XUMHYECKUE CBOUCTBA
KHCJIOT ¥ OCHOBAHUH B

12 CBETE MPEACTaBICHUI buGnnorexa LIOK
. https://m.edsoo.ru/884e5a8d  https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTUUECKON
JUCCOLIMAIIUU
XUMHUYECKUE CBOMCTBA
COJIEH B CBETE
13 MpeACTaBICHUN 00 buGnnorexa LIOK
. https://m.edsoo.ru/01dceScl | https:/m.edsoo.ru/00add8b2
ANEKTPOTUTUYECKOM
JUCCOLIUAIIUU
14 [lonsTie o rugponuse bubnnorexa [JOK
coseit https://m.edsoo.ru/cc9336be | https://m.edsoo.ru/00add9d4
O06o6mIeHne u
15 CUCTEMAaTH3AIHAA bubnnorexa LIOK
. https://m.edsoo.ru/783a583a | https://m.edsoo.ru/00addd12
3HAHHUH
[TpakTrueckas pabota
Ne 1. «Pemenue ) bu6mmoreka [JOK
16 IKCTIEPUMEHTATBHBIX hitps://m.edsoo.ru/675431bf https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas pabota
No2 o Teme
17 «INEKTPOIUTUYECKAS bubnnoreka [JOK
JTUCCOLIAINA. https://m.edsoo.ru/a761c441 https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIUU
B PacTBOPAx»
Ob6mas
18 XapaKTepUCTHKA bubnuorexa [IOK
raJIoreHoB. https://m.edsoo.ru/51e18a6d = https://m.edsoo.ru/00addfe2

XUMHYECKHE CBOWCTBA



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

Ha pUMepe XJiopa

19

XJ10poBOAOPOI.
CongHas KUcJoTa,
XHUMHUYECKHE CBOMCTBA,
MOJIy4eHHeE,
MIPUMEHEHUE

https://m.edsoo.ru/6e3c5365

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

20

[TpakTrueckas pabota
No 2 o Teme
«Tonmydenue conssHON
KHUCIIOTBI, U3YYEHHE €€
CBOWCTB»

https://m.edsoo.ru/ee0a4312

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

21

Brruucnenus mo
YpaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CIIH OJINH U3
pEareHToB /1aH B
HU30BITKE

https://m.edsoo.ru/fef2ec08

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

22

OO0masa
XapaKTepUCTUKA
3eMeHTOB VIA-

TPYIIIBI

https://m.edsoo.ru/761dc793

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

23

AmoTponHbie

MO (PUKAIIH CEPBI.
Haxoxnenue cepsl u €€
COECTMHEHUN B
npupoje. XuMUYECKHE
CBOMCTBA CEpBI

https://m.edsoo.ru/a2fa7878

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBogopo,
cTpoeHue, pusnueckue

https://m.edsoo.ru/9a444239

bu6nmoreka [JOK
https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

U XUMAYECKUE
CBOMCTBA

25

Oxcuppl cepsl. CepHas
KHCIIOTa, (PU3NYECKHe
U XUMHYECKUE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/1£226980

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

27

XUMHUYECKUE PEaKIuu,
JIe)KAIUEe B OCHOBE
MPOMBIIIUIEHHOTO
crocoba Mnoyy4eHus
CEpPHOM KUCJIOTBHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKPY’Karolllel cpebl
COCIMHEHUSIMU CEPbI
Brrunciaenune maccoBoit
JIOJIA BBIXOJ1a MMPOJIYKTa
peakuuu

https://m.edsoo.ru/80bcc006

https://m.edsoo.ru/2db729c1

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/0O0adec8a

28

29

Ob6mmas
XapaKTEePUCTHKA
311eMeHTOB VA-
rpynnsl. A3oT,
pacrpocTpaHeHue B
npupoe, Gpuzndyeckue
U XUMHUYECKUE
CBOMCTBA

AMMuak, ero

dusnueckue u
XUMHUYECKHE CBOMCTBA,

https://m.edsoo.ru/2955c4ad

https://m.edsoo.ru/2a75f052

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmorekxa [IOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

MOJIy4eHUE U
pUMEHEHUE

30

[IpakTuyeckas pabora
Ne 3 o Teme
«Ilonyuyenue amMmmuaxa,
M3yYEHUE ETO CBOMCTB»

https://m.edsoo.ru/7dc41aa3

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

31

32

A3oTHas KHcoTa, eé
dusndeckue u
XUMHUYECKHE CBOUCTBA

Hcnonb3oBanue
HUTPATOB U COJIEH
aMMOHHS B KQ4ECTBE
MUHEpaTbHBIX
yI0OpeHHil.
XHUMHUIEeCKoe
3arpsi3HEHUE
OKpYXKarolle cpebl
COCJIMHEHUSIMH a30Ta

https://m.edsoo.ru/d9ac6077

https://m.edsoo.ru/d9420146

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

33

®dochop. Oxcua
docdopa (V) u
dbocdopnas kuciora,
¢duznyeckue u
XMMHUYECKHE CBOMCTBA,
NOJIy4YeHue

https://m.edsoo.ru/5d150147

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnons3zoBanne
dbocdaroB B kKauecTBe
MUHEPATBHBIX
ynoOpeHuil.
3arpsi3HeHUE

https://m.edsoo.ru/c442251b

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

IIPUPOJHON Cpebl
dbocdaramu

35

Yraepon,
pacrpocTpaHeHue B
npupoe, Gpuzndeckue
U XUMHYECKHE
CBOICTBA

https://m.edsoo.ru/a1909e39

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Okcuapl yraepojaa, ux
dusnueckue u
XUMHYSCKHE CBOMCTBA.
DKOJIOTHYECKUE
po0JIeMbl, CBSI3aHHbBIC
C OKCHJIOM YTJIepoJa
(IV)

https://m.edsoo.ru/86ad5ae6

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYroapHag Kuciiora u eé
con

https://m.edsoo.ru/38ffe222

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

38

[TpakTnyeckas pabora
Ne 4 o reme
"TTonryuenue
YIJIEKHCIIOrO Tas3a.
KauecTBennas peakuus
Ha kapOoHaT-uoH"

https://m.edsoo.ru/d389eb52

bu6mmoreka [JOK
https://m.edsoo.ru/00ae027¢e

39

ITepBoHavanbHbIE
MTOHSATHS 00
OPraHUYECKHUX
BEILIECTBAX KaK O
COEMHEHUSX YIIIepoIa

https://m.edsoo.ru/1c270491

bu6mmorekxa [IOK
https://m.edsoo.ru/00ae054¢e

40

KpemHwnii u ero
COETMHEHUS

https://m.edsoo.ru/7ce3475b

bu6nmoreka [JOK
https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

41

42

43

[IpakTuyeckas pabora
Ne 5. Pemenue
AKCTIEPUMEHTAITBHBIX
3a7a4 10 TEME
«Baxnenmme
HEMETaJIbI U UX
COCAUHEHHMS

KoHnTtposbhas padota
Ne3 o Teme
«Baxnenmnme
HEMETAJIJIBI U UX
COEIUHEHUS

Ob6mas
XapaKkTepUCTUKA
XUMUYECKHX
AJIEMEHTOB —
METAJLJIOB.
Meramnueckas CBs3b
Y METaJUTNYECKas
KpUCTaJUTMYECKas
pemérka. Pu3nyeckue
CBOMCTBa METAJJIOB

https://m.edsoo.ru/05ec8eb6

https://m.edsoo.ru/919e1388

https://m.edsoo.ru/3608dd7d

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

bubmuoreka [JOK
https://m.edsoo.ru/00ac0e18

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e

44

XHUMHUYECKUE CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUYECKHM
P HAIPSKCHUI
METAJIJIOB

https://m.edsoo.ru/501{8714

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156

45

O01ue crroco0s!
nonyquI/m MCETAJJIOB.

https://m.edsoo.ru/125585da

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

CrutaBel. BerauciaeHust
110 YPaBHCHHSIM
XUMHUYECKHX PEAKIIHA,
€CJId OJUH U3
pCeareHTOB COICPIKHUT

npuMecHu
46 [TonsiTue 0 KOppo3UNU bubnmoreka [JOK
METaJUIOB https://m.edsoo.ru/2bOc7ba0 = https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47
[enoumste Meranst https://m.edsoo.ru/98cce846 = https://m.edsoo.ru/00ae14b2
43 OKCHUJIBI U TUAPOKCHUIBI bubmuorexa [JOK
HaTpUA U Kaaus https://m.edsoo.ru/b5819cd4 = https://m.edsoo.ru/00ae14b2
[lenoyHO3eMeNbHBIE Eub 1IOK
5 ) nonInoTeKa
49 MeTaJIJ:I’LI — KaJIbLUN U https://m.edsoo.ru/baf72e57 hitps-//m.cdsoo.ru/00ae] 568
MarHui
Baxwuetimme bu6mmoreka [IOK
50 https://m.edsoo.ru/18af8fc5
COCJIMHCHUS KAJIbIHS Ps-//m.edso0.ru/ 1 catole https://m.edsoo.ru/00ael5e8
O60061enue u
51 CUCTEeMaTH3a
et l\f THSARI https://m.edsoo.ru/ea906d2a
3HAHUH
’KéctkocTh BOMIBI
52 CIOCOOBI €€ bubmorexa [TOK
https://m.edsoo.ru/8fc51d70 = https://m.edsoo.ru/00aec1886
YCTpaHEHUS
[IpakTuyeckas padora
No 6 o Teme Eub OK
53 "YKé&cTkoCcTh BOJBI U nosmotera I

METOBI €€
ycTpaHeHHs"

https://m.edsoo.ru/b763c936

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

54

AJTIOMAHAN

https://m.edsoo.ru/71189%edd

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

55

56

AmdotepHble cBOICTBa
OKCH/JIa M THJIPOKCH/IA

Keneso

https://m.edsoo.ru/d1{8f26e

https://m.edsoo.ru/9b995410

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86

57

Oxcuipl, TUIPOKCHUIBI
u conu xene3a (I1) u
xkenesa (I11)

https://m.edsoo.ru/fffad4ab

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

O06o0061IEHNE U
CUCTCMaTu3aluusa
3HAHUH

https://m.edsoo.ru/028e49a7

59

[TpakTrueckas pabota
Ne 7. Pemenue
AKCTIEPUMEHTAIbHBIX
3aJ1a4 10 TeMeE
«Baxkneimme MeTanibl
W UX COCITUHEHHUS

https://m.edsoo.ru/c692478b

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

61

Brrancnenus mo
ypaBHEHUSAM
XUMUYECKHUX PEaKLUH,
€CJIM OJIVH W3
pEareHToB JIaH B
HU30BITKE WUIIH
COJIEPKUT MPUMECH.
Brruncnenus maccoBoit
JIOJIA BBIXOJ1a TIPOTYKTa
peakiuu

O06o0061EHNE U

https://m.edsoo.ru/8031ae68

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

CHUCTEMAaTHU3aLNA
3HaHUHI

https://m.edsoo.ru/4502011a

KontponsHas pabora

62 Ne4 1o reme
«Baxueime MeTamuibl https://m.edsoo.ru/23599db1
U UX COCTUHEHUS
BemecTBa u

63 MaTepuasbl B bubnuoreka [IOK
[IOBCE/IHEBHOM JKHU3HU https://m.edsoo.ru/a44d87a6 = https://m.edsoo.ru/00ae3f50
YyeJioBeKa
XUMHUYECKOE

64 sarpssHenue bubnnoreka [JOK

. https://m.edsoo.ru/25748a44  https://m.edsoo.ru/00ae4270
OKPY>KaIOIIEeH Cpebl
Posb xumuu B

65 petieHumn bu6mmoreka [IOK
JKOJIOTUYECKHUX https://m.edsoo.ru/68781c10  https://m.edsoo.ru/00ae4270
npodiem
PesepBHBIi ypOK.

66 O6o0menue u bubmuoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7dd13a50  https://m.edsoo.ru/00ae0dOa
3HAHUU
PesepBHBIi ypOK.

67 O6o0menue u bubmuoreka [JOK
cHUCTeMaTu3alusl https://m.edsoo.ru/7975e417 | https://m.edsoo.ru/00adb33c
3HAHUU
PeszepBHBIi ypOK.

68 O06o06meHNe 1 bu6mmorekxa [IOK

cUCTeMaTHu3aIus
3HAHUH

https://m.edsoo.ru/3823dfcd

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUYECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUuM  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeakIuu OoOMeHa, 23K30- U
SHJIOTEPMHUUYECKHE DPEaKLMu, TEIUIOBOH 3(QeKT peakuuu, pacTBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

MMPUMCHATDH 3TU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaIJ_[eHI/Iﬁ

1.3

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JIi COCTaBiIeHHUS (opmyi

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJIacCCU(PUIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEII0BOMY 3(dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIIO XMMHMUYECKOTO 3JIEeMEHTa Mo (opmyie

COCIUHCHMS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIiI u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX IIOHATH: OKCH]I,

KHCJI0OTa, OCHOBAaHHUEC, COJIb

2.2

OMpeCAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOPHBIM 00OPY/IOBAaHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNpPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrno3HaBaHUIO PAaCcTBOPOB IIeJoYed M KUCIOT C TMOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoIdTaIenH, METHIIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHH: AIpO aroMma,
AIIEKTPOHHBI CIIOW aToMa, aroOMHas oOpOWTanb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHad W HCEMOJISIpHAasd KOBAJCHTHasdA CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHE IIEMEHTHI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro Gopmy [leproandeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIbIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepumoaudeckoro 3akona J[.M. Menneneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX monoxeHus B Ilepuonnyeckoii

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cuctema  XuUMHYeckux  asnemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, oOlee 4YHcio

9JICKTPOHOB U PACTIPCACIICHNUC UX IO SJICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpEeAeNsaTh CTENeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHYECKOW CBsi3U (KOBaJIGHTHAass W HWOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHSITHHA: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOIMALNS,
peaknuu MOHHOTO OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIE peakuuy,
OKHCITUTEIILHOBOCCTAHOBHUTEIBHBIC peakiuy, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaSI), KpucTtaJllindeCcKas pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX NOHATHH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

MMpOBOAUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKuu

Ilo temam: «Hemerasuibl U uUX coequHeHUs» U «MeTalipl U HUX

COCIUHCHUA

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienn(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
IpUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATE YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSIMU IO BBIIOJIHEHHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IOJATBEPKIAIOIIME KAYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womupa, kapOonar, Qocdar, cumamkar, cynabdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpY>KaroLas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xxumuyeckux mnoHaruit: [IJIK

BEILECTBA; KOPPO3HUS METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIMii, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KWU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIbI. Xumuueckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 011 XMMUYECKOTO 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuga u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MaCChbl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX Peakinuii (COeTMHEHUS, Pa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYJI0H, C MpaBujIaMu
pabotel B saboparopuu W nOpuéMamMu oOpalleHuss C J1IabOpaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE U ONucaHue (U3MYEeCKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHne ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKHX  (TOpeHHE  CBEeYd, MPOKAIMBaHHE MEIHOW  TPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBIEHWUW, HAOMIOIEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHME CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3oXKeHHe
ruapokcuaa meau(ll) npu HarpeBanuu, B3aMMOJIEUCTBHE Kejle3a C pacTBOPOM

comm meau(Il), nzyuenue cmoco6oB pa3aeneHuss cMece (C TOMOIIbI0 MarHUTA,




2.1
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bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKHU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAaHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJENIeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopom — asnemMeHT u mpocToe
BenlecTBo. Haxokaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiictBa (peakiuu ropenus). Oxcuapl. Ilpumenenue kucimopona. CrocoOb
MOJyYeHUsl KHUCIOpoJa B J1abOpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

YCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pymieHHe 030HOBOTO CIIOs
Bopopon — anmemeHT M mpoctoe BemecTBo. HaxoskaeHue Bomopoaa B MPHPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI TMOMYYCHHS.

Kucmaote! u comu

24

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®dusnyeckue CcBorcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HacpliienHbple 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHMUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHbIe) U
HecosieoOpazyronue. Homenknarypa oxcuaoB. dusnyueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHnkiatypa ocHoBaHuil. DPU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHul. [loirydenne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psig aktuBHOCTHM MetaimioB H.H. bekertosa.

[Tonydyenue Kuciaor

29

Comu. Homenknartypa cosieil. @U3HYECKUE M XMMHYECKHE CBOMCTBA COJICH.

ITonyuenue coseit




2.10

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, cOOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOJA, HAOIIOJACHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOJOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpalleHusl TOpeHus (I1okapa), O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4eHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MoKHO MCIONIB30BaHUE BUIEOMATEPHATIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIOYEH, H3y4YEeHHE
B3aumozeiictBus okcunga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIIni HEUTPAIN3alliH, TOJy4EHUE HEPACTBOPUMBIX OCHOBaHM,
BBITECHEHHE OJHOI0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHE
DKCIEPUMEHTAIBHBIX 3a/1ady M0 TeMe «BakHellMe Kiacchl HEOPraHMYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENIBHO-

BOCCTAHOBUTCIIBHBIC PECAKIITNN

[lepBble TIOMBITKM KJIACCHU(UKAIUA XUMHUYECKUX OdyeMeHToB. [loHsTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMUYECKHX iemMeHToB J[. M.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoid cucteMbl xuMudeckux dneMmeHtoB JI.MI. MeHnneneesa.
Ilepuonsl m rpynmbl. PU3HMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIeMEHTa
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Ctpoenune atomoB. CoctaB aToOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB NepBbIX 20 XUMHYECKHX JIIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca aTOMOB XHMMHUYECKHUX DIIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — yd€HbId U

IPaKJJaHUH

Xumuueckasi cBsizb. KoBaneHTHas (moJsipHass M HEMOJIApHAs)  CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCHEPUMEHT: H3y4eHHE OO0pa3lloB BELIECTB METAIJIOB MU
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakluy pa3yioKeHUs, COSTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BemecTBo 1 XuMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPHUOJOB, Kalus, KalblUsi U HX
COEMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pPEeLETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
U BUJa XuMudeckoi cBsizu. Kimaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKUX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE  peakiuH,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pPEaKIUHd U TOJOXKCHHE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbl. MexaHu3M IUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakuun voHHOro oOMeHa. YcCiIOBUS NPOTEKaHUs PEeakUUii MOHHOrOo oOMeHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojeil B CBeTe MpeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHbIe peakunu Ha HOHBI. [[oHsATHE 0 THAPOIU3E CoJe

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHCTAIIMYECKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIECTB,  Ipolecca
JIMCCOIMALMM  KHUCJIOT, INeNouel M comell  (BO3MOXHO HCIOJIBb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEJICHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKlIUi (TOpeHHEe, PEeaKIMH Pas3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramie! un ux COCINHECHUA

OO6mrast  xapakTtepucTuka rTajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMHM, HEMETaUlaMHy, IIejIo4aMu). XJIOPOBOAOPO.

ComngHast KHUCIIOTAa, XUMAYECKHE CBOMCTBA, OJIy4YEeHHE, MpUMEHEHHe. [lelicTBue




2.2

XJIOpa M XJIOPOBOJIOPOJAa Ha OpraHM3M dYellioBeka. BakHeiime XJIOpUIbl U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pusnueckue cBOicTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢duznueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBONCTBA
(oOmme Kak MpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUISCKHUE
peakiuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO Cloco0a MOMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COSAMHEHUN B IpUpoje. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 npeaoTBpallliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHUS. A30T, paclipOCTpPaHEHUE B IPUPOJIE,
¢dbusznueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3oTa B mpupojie. AMMHUaK,
ero (u3MUecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHSA, UX (U3NYECKUE M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauectBenHasi peakiiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TOJy4YCHHE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK TMpeIcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX yNoOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKarollen
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKUE CBOWMCTBa, moijiydeHue. Vcmonp3oBanuwe ¢ochaToB B KauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka srneMeHToB I[VA-rpynmbel. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aUIOTPOIHBIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MpHpPONE, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. Okcuabl yriepona,
uxX (uznyeckre W XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHEC U ITPUMCHCHHC. DKOJIOTHYIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yriaepona(lV); rumore3a mio0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIA
apdekr. YrompHas KUCIOTa W €€ CONMM, WX (PUINYSCKUE W XUMHUYCCKHE
CBOWCTBa, MOJY4YeHHE W NpuUMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArt-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHS 00 OPTaHMYECKHX BEIIECTBaX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouogornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuanbHOE E€JUHCTBO OPraHMYECKMX W HEOPraHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHUE CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemHusA(IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIH30BAHUE B
ObITY, MEIUIIMHE, POMBIIINIEHHOCTH. BajkHele cTpouTeabHble MaTepPHAIIbI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxeine300eroH. [IpoGiembr OGe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHHue OOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEaKIMi Ha XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKaroIIHe
¢u3nyecKre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOpa3liaMu cepbl U €€ COeAMHEHHUSIMU
(BOBMOXKHO  HCIIOJIb30BaHME BHJEOMATepHalioB); HaOJMIOJEHHE Mpolecca
oOyriuBaHMUs caxapa MOJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH U HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
CoeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHalioB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOJyYeHHEe, COONpaHne, pacro3HaBaHuEe 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DEAaKIHMi Ha HOH
aMMOHMS W (ochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBHI C MEAbIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKUX
peméTok anmaza, rpadura, (¢yuIepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azcopOLMu pacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEME «BakHele HeMeTauIbl 1 HX COCANHCHUA

Mertamnsl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX
nonoxenus B Ilepuonuueckold cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYeCKasl ~ KpUcCTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

33

duznyecknue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue crocoObl MONTy4eHUs
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTauibl: mosiokeHHe B Ilepuonmyeckoll cucTeMe XHMHUYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXO0XIACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCuIsl U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJVIOB MW HX

COeIUHEHUN

34

[IlenoyHO3EMENBHBIE ~ METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XuMU4eckux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplus. BaxHelmme coeauHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuii: nonoxxkenue B llepuonmyeckoil cucteMe XHMHUYECKMX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoxKJaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA aFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHUS

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[. M.
MeneneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuuapl, THAPOKCUIb M conu kenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIyYEHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB U CILIABOB,

X (u3nueckUMH CBOMCTBAMHM; H3YYEHHE PE3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsg M HATpUsi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEpUANIOB); HCCIEAOBAHUE CBOMCTB KECTKOW BOJIBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, anroMuHus, nuHka, sxeneza(ll) u xeneza(Ill), memu(Il);
Ha0JII0/IeHNE U OMMCAaHKE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaius W Kajnblus  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHUS M THUIPOKCUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «Bakueime MeTasuibl 1

X COCOIUHCHUA

Xumus 1 OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpuajbl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommeit cpenst [IJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pPOJIb B 6BITy " IPpOMBIITJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepsIeMoOro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHUC 00BEKTUBHOH
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEIU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IIO3HAHUS, B TOM YHCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATeTbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaabHON AesITeNbHOCTH
U CclleaTh OCO3HAHHBIM BBHIOOP XMMMH Kak MPOQUIBHOTO NpenMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHET0 O0IIero 00pa3oBaHUs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEIMIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
pEaKIys, PpEaKIUH COCIWHCHHUS, PEaKIMH pPAa3JI0KEHUS, PEaKIUH
3aMeIleHUs, PeaKIMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEAaKIUH, PAaCTBOpP, MAaccoBas HOJISI XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAacCOBast IOJISl M MPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJISIpHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YeCKass peleérka (aToMHas, MOHHAas, MeTauInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIMUT M HEJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIWTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME UM  BOCCTAHOBIECHHME, DIIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE peaKluy,
CKOPOCTb XUMHU4YECKOW peakuuu, Kataimsarop, IIJIK, xkoppo3sus

MCTAJLJII0B, CILJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchbl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro raza, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
IPOM3BOJICTBE U TIOHUMAaHHE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpupoBaTh XMMHUYECKHE 3HAHUS CO 3HAHUSMH JIPYrHX

y4eOHBIX IPEMETOB

33

HaJIMYMe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHass W HAy4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OIICHHBATh WH(GOPMAIIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaTGHBHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBAaMH MOHSITHIHOIO afrmnapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUH  XUMHYECKHUX  PEaKIMid; OCHOBAMH  XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHanbHOI)
YMeHne oOBACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMUYECKUX DJEMEHTOB (COCTaB M 3apsii sApa, oOliee YHcio
AIIEKTPOHOB), PACHpPEEICHUEM JIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIIATEIBHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJICMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEPUOAAX U TIABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa

7 Ymenne kinaccuumpoBarh:

7.1 XUMHYECKUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIIUN

8 YMeHue onpenensaTs:

g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' HoHa

g2 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHl B

' COETMHEHUSIX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIIECTB (KHCIOT, OCHOBAHHIA)

8.4 OKHCJIUTETh U BOCCTAHOBUTENb

9 YMeHne XxapakTepu30BaTh GU3NIECKHE M XUMHUECKUE CBOMCTBA!
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITAH, aTFOMHHUH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJIOPON, OKCHIbI W THUIPOKCUIBI

92 metaiioB [-IIA rpynn, amtomunus, menu (II), uuuka, xenesa (II u

' III), oxcuasr yrnepona (II u IV), kpemuus (IV), asora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepnHas, a30TUCTas, a30THasd,
dbocdopHas, yronpHas, KpeMHUEBAsI KUCIIOTA U X COJIH)

9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHHUI B Pa3IMYHbIX YCIOBHUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHI/Ifl, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX ~XMMHUYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKMX BEUIECTB
104 MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKIY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HaXOAHWTh KOJIUICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO TMoO3HaHUS (HaOIromeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEUIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpaIEHUs C BEIIECTBAMHU, UCTIONB3YEMBIMU
B IMOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI OMPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHSI U TMPEJAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3Yy4YEHHE U omucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I u XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHNA XUMHUECKUX peaKlnuii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHUEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOﬁCTB; IIOJIYYCHHNEC aMMHAaKa U U3YyYCHUE €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOM  Joneit

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJIUKATOPOB (Jrakmyca, METHJIOpaHka u
dbenondranenna) Ans ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIouei

UCCIIEJOBaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JApyrMM W3  pacTBOpa  COJIHU;
UCclleIoBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC 3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHNYCCKUX COGHHHCHHﬁ)}; ((3JIGKTPOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnele HeMETaIbl U HX COCOUHCHUA,

«BaxxHelme MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIAE  TMPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kKapOOHAT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

14.1

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAINIUMA B MAaKpPO- U MUKPOMUPC,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudueckue diieMeHTBl. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas opmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMeHTOB. CTeTneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast g0 XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moabs. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuuss U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YpPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuognueckas cucremMa XHMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1aeMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHEIX AACP. H3oTomsbl. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaJUIMYECKUX MW HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOXEHUEM »HJeMeHTOB B I[lepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBaneHTHast (mojisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHToB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XHUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertanisl ¥ UX COCOAUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEeCcoJIe00pa3yrole; OCHOBaHWHM (IIENOYM W HEPACTBOPUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyecke W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJdblHs, aJIJFOMUHHA, KCJIC34d. 3HeKTpOXI/IMI/I‘IeCKHﬁ

A HAIIPSKEHUN METaJIOB

dusznueckrue U XUMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOMCTBa OKCcHMI0B HemeramwoB: cepel (IV, VI),
azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(IV). Ilonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcumoB: MeTaioB [A-IIIA rpymm, munka, memu(ll) u

xenesa(ll, IT). TTonmydyeHne okCuI0B METAILIIOB

XVMHYECKUE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, uuHKa). llomyueHwe ocHoBaHMl U
aM(OTEpHBIX THIPOKCH]IOB

OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOW CEpHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO0mme XuMHYECKUE CBOMCTBA cpenHux coseid. [lomydenue coneit

[Tonydyenue, coOupaHue, paclo3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tomyyenne amMmuaka, CepHONH M Aa30THOM KHUCIIOT B MpOMbINUIEHHOCTH. OO01me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKOW peakluu, TEPMOXUMHUUYECKHE YpaBHEHUS. JK30-

Y SHJIOTEPMUYECKUE PEAKIUU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEId U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHSI M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OanaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIbHON PEaKIUU

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U ca0ble AIEKTPOIUTHI. CTENeHb JUCCOHAIIIT
Peakiiuu monHoro obmeHa. YClIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU YeloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUu U OBITY.

HepBaﬁ moMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKaromledl  cpeapl  (KHCIOTHBIE — JIO0XKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe MNapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ora, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAMLUHE, TPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coenHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKHU YIJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJI, TJIMILIEPHH, YKCYCHas KUCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaX, OENKax, yriieBoaax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBO#) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






