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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBe (enepanpHOl pabodeil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKKe TPEOOBAaHUN K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIYKUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XU3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIHHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUU Ha ONPEIECIEHHOM dTare €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHIEIBHBIX 3HAYMMBIX IOHATHI
OPTraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUpOBaAHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO0€ 53THU CHUCTEMBl CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIMUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJITHOTO
YPOBHSI K JPYyromMy, BBINOJNHSS (QYHKUMH OOBSACHEHUS M MPOTHO3MPOBAHUSA
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKalommil Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbI XHUMHUECKHUX
3HaHUW — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKECHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHUE MPUOOPENTU TaKUE 1IN, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON EATEIBHOCTH, HAYYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pPa3TUYHBIX BUJOB JI€ITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OICHUBATh SIBIICHUS
OKpY’KaOIIIero MHUpa, MCIOJB3Ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPU H3yUYEeHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
NOHMMAaHUSA LEHHOCTH XUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eaecoo0pa3HoOro TMOBEACHUSI B OBITY M TPYJIOBOM JEATEIBHOCTU B IEJISIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOoGUiIs U HAMpPaBICHHOCTH AATbHEHIIIETO
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).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMece.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBAa cocTaBa BemecTB. OTHOcHTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHAUYECKAsl PEaKIUs U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBWiiaMyu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKHX (TOpEHHE CBEYM, NMPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHUI, HAOMI0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH ITOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTaTOB  INPOBEJACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. HaxoxkneHue kuciaopoga B HpUpose, (PU3MUECKHME U XUMHYECKHE
cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



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

TernnoBoit 3¢(}eKT XUMHUECKON peaklud, TEPMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. ®dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [lorydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnii. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEEICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, MOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COCTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxHCcANTEeTILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KiIacCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMENIbHBIC METAILIHBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymaM U Mepruoam.

3nauenue [leprnonnueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS ).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4E€pPe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIudHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUi U HUX
COCMHEHUN B COOTBETCTBUU C TOJOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOU CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuIHbIM MMPU3HAKAM (TI0 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(ddekTy, mo
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTePOTCHHBIX
peakuusax. Ilonstue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEUIECTB C PA3JIMYHBIMH BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3ICKTPOIUTHYCCKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSITHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHUCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUICO MATEPUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcajaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHMUsI), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C METa/llaMH, HEMeTajulaMH, WIeJ0o4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIMEe XJIOPUIbI U UX
Hax0JICHUE B MPUPO/JIC.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYEeCKUe CcBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (U3HMUYECKUE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KAaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXKalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue cepbl U €€ COCOUHEHHH B MpHUPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
duznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMuUakx, ero
bu3MYecKue 1 XUMUIECKHAE CBOMCTBA, MOJydyeHne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMCcTBa (0OIME Kak TMpEJCTaBUTENS KJlacca KHUCIOT M CHEIUpUYECKUE).
Hcnonb30BaHWe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yn00peHnil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GuUMUECKHe M XUMUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUpone, (U3MYECKUE U XUMHUYECKHE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JIEMCTBUE HaA JKUBBIE OPTaHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (1V), rumoresa riao6ambHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XUMHUYECKHUE CBOMCTBA,
nojgyyeHue W TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3MCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaxX, OeNkax, yrieBojax — U ux
poJii B JKM3HM 4YeJloBeKa. MarepualibHOE €IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COSTUHECHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHMs KpeMmHHS B mpupone. OOmme mpeacTtaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKATHI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTEIbHbIE MAaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOM peakIuu Ha cyJibdar-
WMOH U HaOJIo[eHHe MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMicTBaMM a3oTa, (ochopa W HX COeOTUHEHUH (BO3ZMOXKXHO HCHOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIB30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHHUe Mojelen
KPUCTAUTMYECKUX peIIETOK anMasza, Tpadura, dyiiepeHa, O3HAKOMIIEHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTawoB. OU3nyecknue U XUMUYECKHUe CBOMCTBA MeTaiioB. Oomue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnpl: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHble METAJUIbl MAarHMid M KaJblMH: IIOJIOXKCHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoje. PU3NUEeCKUe 1 XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTKoCcTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoanueckon cucremMe XMuMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aToma, HaxoXJIeHUEe B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabGIFOIEHUE W OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
MJJaMEHH WOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxxknenime
METaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAIOIIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCu(pUKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaJHMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsii, MNPOBOJIHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMKI O0YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPAXalT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAaHHS 3HAYCHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMainuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NEeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HOM COBMECTHOW JEATENbHOCTH NpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YEeOHOM EeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M TMIOCTYNKH CBOMX TOBAPHUILEW C IO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKUM M COCTaBIIIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH COOMIOJICHUSI MpaBui OE€30MaCHOCTH Tpu  OOpallleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHMM MO XWUMHUHM, OCO3HAHHBIM BBIOOP
WHJMBUAYAJbHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrentHon npodeccnoHaabHOM eITeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIECHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU H3YYCHUH XUMUH, IS
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYKAOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphI, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUHU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpPOIECCe TMO3HAHUS TOHATUS (NIPEIMETHbIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCICIOBAHUS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOIIEH NpHUpPOJAHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juaiora M (WJId) JOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHBbIE  pPE3yJbTaThl  ITO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrOo COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEIICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  ITOPUTM  JEHMCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepaibHOM pabouelt MmporpamMmmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBbHOCTb, CTEIECHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmu,
AIpO aToOMa, HJIEKTPOHHBIA CJIOM aromMa, aroMHas OpOUTallb, pPAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUUA U
MPUMEHSITH ATU TIOHSTHS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTeMbl XHMHYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuudeckmx odaementoB I .
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpEIEICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIEHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIIMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYCHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIui, EeCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJE€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XHUMHYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraienH, METUIOPAHXK U IPYTHUE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMMUYECKMX NOHATHUN: XHWMHUYECKAU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYeCKasi CBS3b, TEIIOBON 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  pacTBOp,  BJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHUE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

ONPENIENATh BAJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOpPraHUYECKUe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMNHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEUIESCTB (aAMMHUaKa U yTIECKUCIIOro ra3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIHWid, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHHUE

IleneBble OpUEHTUPHI PE3YJIBTATOB BOCIUTAHUSA HA YPOBHE OCHOBHOI'O

oOmiero o0pa3oBaHHs B COOTBETCTBHHM C paboueld MporpaMMoOl BOCIUTAHUS
[Txosbr No2.

L[eJ'ICBble OpPUCHTHUPBI OHNPCACIICHBI B COOTBETCTBHM C HWHBAPUAHTHBIM

COJIEp)KaHMEM BOCIMTAHMS OOY4YaIOIIUXCS HAa OCHOBE POCCHUUCKUX 0a30BbIX
(TpaXIaHCKUX, KOHCTUTYLIMOHAJIBHBIX) IIEHHOCTEW, OOECIeUnBalOT E€IUHCTBO
BOCITUTaHUs1, BOCIUTATEIBHOTO MPOCTPAHCTBA.

I'paxknanckoe BocnuTaHHe:

- 3HAIOMIMH ¥ NMPUHUMAIONIMN CBOKO POCCHUHCKYIO TPa)KIaHCKYIO
NPUHAIIEKHOCTD (MIEHTHYHOCTH ) B HOJIUKYJIBTYPHOM,
MHOTOHAITMOHAIEHOM ¥ MHOTOKOH(ECCHOHAILHOM POCCHUICKOM OOIIECTBE,
B MHPOBOM COOOIIIECTBE;



- MIPOSIBJISIIONTUN  TOTOBHOCTh K  BBIMIOJTHEHUIO OOS3aHHOCTEH
rpaxkaanuHa Poccuu, peanu3anuy CBOMX TPaKIaHCKUX MpaB U CBOOOM MpH
YBaKCHHUH TIPaB U CBOOO/I, 3aKOHHBIX HHTEPECOB JPYTUX JTFOJIEH;

- MPUHUMAIOIINNA y4acTue B KU3HU KJjacca,
00111e00pa30BaTeIbHON OpraHu3allid, B TOM YHCJIE CaMOYyIpaBJCHUH,
OpPUEHTUPOBAHHBIN HA Y4AaCTHE B COIIMAIIBHO 3HAYUMOM JAEATECIHbHOCTH.
ITaTpuoTn4yeckoe BOCIIUTAHUE:

- 3HAIONIMKA W YBAXAKIIUMW JOCTWXKEHUA Hamed PomuHbl —
Poccun B Hayke, HMCKycCTBE, CHOpPTE, TEXHOJIOTHSIX, OOEBhIE TMOABUTH U
TPYIOBBIE JAOCTHXKEHUS, T€POEB M 3alIUTHUKOB OTedecTBa B MPOLLJIOM U
COBPEMEHHOCTH;

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

- BBIpQKAIOIIUM TOTOBHOCTh OLICHMBAaTh CBOE TIOBEJEHUE U
MOCTYINKH, TOBEJCHUE M TIOCTYNIKM JPYrUX JIIOAEH C  TO3UIUN
TPAJUILIMOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX IIEHHOCTEH U HOPM C
Y4ETOM OCO3HAHMS MOCTIEICTBUN MOCTYKOB,;

JcTeTHYECKOE BOCIIMTAHUE:

~ CO3HAIOIIMK  poJIb  XYJOXXECTBEHHOM  KYJIbTYpPhl KaK  CpeJlICTBa
KOMMYHHUKAIIMM M CaMOBBIPQKEHHMSI B COBPEMEHHOM OOIIECTBE, 3HAUYCHUE
HPABCTBEHHBIX HOPM, IEHHOCTEM, TPAAULINI B HCKYCCTBE;

~ OpPUEHTUPOBAHHBIN HA CaMOBBIPAXXEHHWE B Pa3HBIX BHUJAX HCKYCCTBA, B
XyJ10’)KECTBEHHOM TBOPYECTBE.

duzuveckoe BOCHNUTAHHE, (POPMHPOBAHUE KYJbTYPbI 310POBbS M

IMOLMOHAJIBHOIO 0J1ArONOJIYYus:

- MOHUMAIOIIUN I[EHHOCTh >XKW3HHU, 37I0pOBbsi U OE30MaCHOCTH,
3HAQYCHUE JIMYHBIX YCUJIMH B COXpPaHEHUHM 3JI0pPOBbS, 3HAIOIMMUA U
coOJIIOalOMMK MpaBuiaa OE30MacHOCTH, OE€30IacHOT0 TOBEJCHHUS, B TOM
quciie B UHPOPMAIIMOHHOM Cpeie;

- BBIp@XAIONIM  YCTAaHOBKY Ha 3J0pOBbIi  00pa3 JKU3HU

(3mopoBoe MUTaHue, coOrocHNe TUTUEHUYECKUX MpaBuI,
cOAIaHCUPOBAHHBIM PEXKHUM 3aHSATUN M OTABIXA, PETYISIPHYIO (PU3HYECKYIO
AKTUBHOCTb);

- OPOSABISIIONIMI  HENPUITHE BPEAHBIX NPUBBIYEK (KypEeHUs,
yOOTpEOJIeHUs] ~ alKoroJisi, HAapKOTUKOB, WIPOBOM M  HHBIX (opm
3aBUCUMOCTEH), MOHUMAaHWE WX MOCIEICTBUM, Bpena ajsi (PU3MYEeCKOro u
MICUXUYECKOTO 37]0POBBS;

- YMEIOIIUKA  OCO3HaBaThb (PU3NYECKOE U  SMOILMOHAIBHOE
COCTOSIHUE (CBOE U JIPYTUX JIIOACH), CTpEMAIIUNCS YyIPaBiIsATh COOCTBEHHBIM
OMOLIMOHAIIBHBIM COCTOSHUEM;

- CIOCOOHBIN aJanTUPOBATBCA K MEHSIOMIMMCS COLMAIbHBIM,
UH(GOPMAIIMOHHBIM U IPUPOAHBIM YCIOBHSIM, CTPECCOBBIM CUTYAIIHSIM.
TpynoBoe Bocnutanue:



~ yBaXKaloOlUH TPYyA, PE3YJbTAaThl CBOETO TPyAd, TpyAa IPYTUX
JH0JIeH; TPOSBIIAIONIMI HHTEPEC K NMPAKTUUECKOMY M3Y4EeHHIO npodeccuid u
TpyZa pa3jInuyHOIO POJia, B TOM YHUCJIE HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX
3HAHUM;

- CO3HAIOIIUKA  BaXXHOCTh  TPYIONIOOMS, OOy4YeHus Tpymdy,
HAKOIUICHUS! HABBIKOB TPYJIOBOM AEATEIbHOCTU HA MPOTSKEHUU KU3HU IS
YCHEIIHON MPOPECCHOHAIBHON caMOpeau3alii B pOCCUHCKOM 00I1IECTBE;

- YYaCTBYIOIIMI B PEHIEHUH NMPAKTHYECKUX TPYAOBBIX 1€, 3a1a4
(B cembe, o00meo0pa3oBaTeILHOM OpraHU3aIlii, CBOCH MECTHOCTH)
TEXHOJIOTUYECKOM M COLUMAJbHOM  HANpAaBIEHHOCTH,  CIIOCOOHBII
MHULMHAPOBATh, TUIAHUPOBATh U CAMOCTOSITEJIbHO BBINOJIHATH TAaKOro poja
NEATEIIBHOCTD;

- BBIPAKAIOIIMA TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY U
MOCTPOEHUIO WHJMBUAYAIbHOW TPACKTOPUH OOpa30BaHUA U >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB, TOTPEOHOCTE.
JKOJIOTHYECKOe BOCIIUTAHHUE:

- NOHUMAIOIMK  3HAYeHHWE W TJ00aJbHBIM  XapakTep
HKOJIOTUYECKUX MPOOJIeM, MyTeH WX PpELIeHMs], 3HAUYEHUE 3KOJOTUYECKOU
KyJbTYPHI Y€JIOBEKa, OOIIECTBA;

- CO3HAIOUIMN CBOKO OTBETCTBEHHOCTh KaK TIpaXkJaHWHA U
NOTpeOUTENs] B YCIOBUAX B3aUMOCBSI3M MPUPOIHOM, TEXHOJOTHYECKOH M
COLMAJIBHOM Cpef;

- BBIPAXKAIOIINM AKTUBHOE HENPUATHE IEHUCTBUM, MPUHOCAIINAX
Bpe NPUPOAE; OPUEHTUPOBAHHBIN HA MPUMEHEHUE 3HAHUN €CTECTBEHHBIX U
COLIMAJIBHBIX HAyK JJIA pEIIeHHs 3aJady B 00JIaCTU OXpaHbl HPHUPOABI,
IUIAHUPOBAHUSI CBOMX IMOCTYNKOB M OLEHKH MX BO3MOKHBIX IOCIEACTBUI
JUTS OKPYKAIOIIEH CPEJIbI;

- YYaCTBYIOLIUM B MPAKTHYECKOW AEATEIBHOCTU 3KOJIOTUUECKOU,
MPUPOI0OXPAHHON HAIPABIECHHOCTH.

ILleHHOCTH HAYYHOTI'0 MO3HAHMA:

— BBIp@XalOlM TO3HABATEIbHBIE WHTEPECHl B PA3HBIX MPEIMETHBIX
00J1aCTSAX C YYETOM UHIUBUIYAIbHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTHXKEHHUI;

— OpPUEHTUPOBAHHBIA B JESITENIBHOCTH HAa HAay4HbIe 3HAHUS O MPUPOJE U
00111eCTBE, B3aMMOCBS3SIX YEJIOBEKa C MPUPOJIHON U COLIMAIBHON Cpeloi;

— pPa3BUBAIONINI HABBIKM KCIOJIb30BAHUSI PA3JIUYHBIX CPEICTB IMO3HAHUA,
HaKOTUICHUS] 3HAHUW O MUpPE (A3bIKOBAsI, YUTATEIBCKASI KYJIbTYpa, ICSITEILHOCTD B
nHOpMaITMOHHOM, ITU(POBOI cpere);

— JIEMOHCTPHUPYIOIIWYA HABBIKM  HAONIOACHWM, HaKOIUIeHUs  (HaKToB,
OCMBICJICHUSI ONbITA B €CTECTBEHHO-HAYYHOM M TyMaHUTapHOW o00JacTsIX
MIO3HAHUS, UCCIEN0BATEIBCKOMN NESITEIbHOCTH



8 KVIACC

KoaunuecTBO yacon
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — Ba)kHas 00J1aCTh
11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
' MPAKTUYECKOU JIESITEIIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
12 BertectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 okcHugax https://m.edso00.ru/7f41837¢c
99 Bonopoa. ITonsartue o kuciorax 8 1 bubmmnoreka HOK
' U COISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK
' OCHOBaHMSAX https://m.eds00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 11 1 1 bubnunorexa LIOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU




[lepuoauueckuii 3aKOH U

31 IIepnoanueckas cucrema 7 bubmuoreka [JOK
' XMMHYECKHUX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMuyeckas CBA3b. Bu6 110K
HOJIMOTEKA
3.2 OxuesuTensHo- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKLII/II/I
Htoro no pazneny 15
PesepBHOE Bpems 3 bubmorexa OK
P p https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAxX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHHBL. 2-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHIBL- ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB IVA- bl YTIEpoa u 8 1 2 bubmmorexa [JOK
' . TPYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1 ITo Teme: «IlepBoOHaYanbHbIE XUMHYECKUE TOHITUSD)

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: aToM,
MOJICKYJIa, XUMHYECKHI 3JIEMEHT, IPOCTOE BEUICCTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOPOJHAsT W HEOJHOPOJHAS), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAasi W MOJICKYJISIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JOJS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUHU, MOJSPHBIA O0BbEM, XMMHUYECKAs peakius,
KIaCCU(UKALUSA  PEAKIMH:  PEaKlMu  COCAMHCHUS,  PEaAKINH
pa3JIOKEHUs, PEAaKIMW 3aMCUICHHS, peakuu oOMeHa, 23K30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW 3(P(HEKT peakiuu, pacTBOp,
MaccoBas JI0Jisl BellecTBa (POIICHTHAs KOHIICHTPAIIKs) B paCTBOpPE

11

HIUIFOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MMOHATHH H
MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaIIICHI/Iﬁ

1.2

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBJIEHHsS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

13
PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
1.4 IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HMs, 3aKOHa
ABorajipo

OMpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

1.5

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUEC PCaKINU (HO qucily Hu COCTaBy

1.6
YYaCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3P HEKTY)

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAaCChI
BEILECTB

1.7

BBIYHCIIATh MAacCOBYIO JIOJIO XHMHYECKOTO 3jieMeHTa 1o (opmyie
COEIMHEHMUS,

1.8

1.9 BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

IPUMEHATh €CTeCTBEHHOHAYYHbIE METOJbI TIO3HAHUS — HAOJIOJCHHUE,
1.10 U3MEpEeHHe,  MOJEIUPOBAHME,  OKCIEPUMEHT  (peajbHbli U
MBICTICHHBIN )

2 ITo Teme: «Baxueiimme MPEACTABUTCIIM HCOPIraHUYICCKHUX BCIICCTB»

pacKpbIBaTh CMBICTI OCHOBHBIX XHMHYECKHUX TOHSTHHA: OKCHJI,
KHCIJIOTa, OCHOBaHHE, COJIb

2.1

ONpeAeNATh MPUHAAJIC)KHOCTh BEIIECTB K ONPEAeNEHHOMY KIaccy

2.2 N
COEMHEHUH 1o Gpopmynam

2.3 KJIacCU(UITMPOBATh HEOPTAHNYECKUE BEIIECCTBA

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAd ONMUCAHUC NPUMCpaAMU

2.4




MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIHA

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'O COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XUMHUYECKHUX
MPEBpAICHUI B Pa3JIMYHbIX YCIOBHSIX

2.6

CJIeZIOBaTh IpaBHJaM  II0Jb30BaHUS XHUMHYECKOH TMOCYIOH U
1a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKE MpaBWIIaM OOpAIICHUS C
BCIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU 110 BBIOJHECHHIO
1a00PAaTOPHBIX XMUMHYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BeMIECTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHOM MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIIECTBA, IUNITAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTBI T10
pacro3HaBaHHUIO PACTBOPOB IIENIOYEH © KHUCIOT C TIOMOIIBIO
WHAUKATOPOB (JakMyc, ¢heHondraaert, MEeTUIOPAHXK U IPYTHe)

2.7

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOU pCaKuu

[To Tteme: «llepuogmueckuit 3akoH u Ilepumogmueckas cucrema
xumuueckux snemeHtoB [I. M. MenneneeBa. CTpoeHue aTtoMmoB.
Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKITUN

3.1

3.2

3.3

PaCKpBIBATb CMBICJI OCHOBHBIX XHMHUYCCKHX MTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIoM aToMa, aTOMHa:d Op6I/ITaJ'IL, paauyc atroma,
XUMHYCCKasd CBA3b, IMOJIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, 4aHHOH,
CTCIICHb OKUCJICHUA

KJIACCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONKCHIBATh U XapaKTepu3oBaTh TabnuuHyro Gopmy [leprogmueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTb IOHATHS «TJIABHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

3.4

3.5

3.6

3.7

9 KITIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKUX DIIEMEHTOB OT HUX MOojJoxeHus B Ilepuonnueckoi
CUCTEME

COOTHOCHUTh  00O3HAUEHHUs, KOTOpbIE HMEIOTCI B  TaOiwmIe
«Ilepuognyeckas  cucreMa  XUMUYECKUX  sneMeHTtoB .U
MenpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsija  sjpa, oOliee dYucio
AIIEKTPOHOB U pacIlpeieSICHNe UX 10 AIEKTPOHHBIM CIIOSIM)

OTpEeNATh  CTENeHb OKHUCJICHUS JJIEMEHTOB B  OWHApHBIX
COEIMHEHN X

OTpEeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSAX

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus




ITo Teme: «BemecTBo U XUMUYECKask PEAKIUs)

11

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JIIEKTPOIUTHYECKAs IUCCOLAALINS,
peakuMU HMOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHUE U BOCCTAHOBIEHHUE, aJUIOTPOIHMS,
aM(pOTepHOCTb,  XMMHUYECKas  CBA3b  (KOB&IEHTHAas, HWOHHaf,
METAJUINYECKasd), KPUCTAJUIMYECKas peHETKa, CILIaBbl, CKOPOCTb

XHUMHYECKON pCaKiuu

1.2

13

14

1.5

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYCCKHX IOHATHH H
HpI/IMeHﬂTI) OTH IIOHATHUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHIeHI/Iﬁ
COCTAaBJIATH ypaBHeHI/ISI SHCKTPOHHTH‘ICCKOﬁ Jucconmuanuu KHUCIIOT,
miefioueid M Ccoiied, IMOJIHbIE M COKpAIIEHHbIE YpaBHEHUS pEaKIIHid
HOHHOT'0 0OMeHa

PacKpbIBaTh CYLIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUi
MOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHca ITHX PeaKIni
IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOUN peaKkIuu

ITo Temam: «HemeTtayuiel M WX coequHeHUST» M «MeTamiabsl U WX

COCOUHCHUS

2.1

2.2

XapaKTCPU30BaATh (OHI/ICI)IBaTB) 06H_[I/Ie n CHCI_II/I(I)I/I‘-ICCKI/IG XHUMHUYCCKUC
CBOMCTBa MMPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKIAA OIIMCAHUC
npuMepaM MOJICKYJIIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX

XUMHYECKHUX PeaKIun

COCTaBJIATHL YPaBHCHUSA peaKuMﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

2.4

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaH_ICHI/Iﬁ B PA3JIMIHBIX

YCIIOBHSIX

CIeI0BaTh IpPAaBWJIAM  IIOJIb30BAaHHWS XUMHUYECKOM TIOCYIOM W
71a00paTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpAIICHUS C
BEIIECTBAMM B COOTBETCTBUM C HHCTPYKLUHUSMHU IO BBIITOJIHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOUpPAHUIO

ra3zo000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)




MPOBOJIUTh  PEAKIMHU, TMOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB

Pa3jIMYHBIX BCIICCTB: PpacCllO3HABATh OIBITHBIM HyTeM xJjopunma-,

2.5 Opomun, womupa, kapOoHar, Qocdar, cuamkar, cyabdar,
TUAPOKCUJMOHBI, KATHOHBI aMMOHUS, HOHBI H3yYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIICCTB

3 ITo Teme: «XuMUS U OKpYXKAIOIIAs CPEeay

31 pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJK

' BEILIECTBA; KOPPO3HUS METAJIIIOB
MPUMCHSTh OCHOBHBIC OIEpPAIlMH MBICIUTEIIBHON JEATCIBHOCTH —
aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTH3aIHIo,

39 BBISIBJICHHE TPHYUHHO-CICICTBEHHBIX CBSI3CH — JUIS  W3YYCHHS

CBOMCTB BELIECTB M XUMHYECKHX pEaKIHii; eCTeCTBEHHOHAy4YHbIC
METO/Abl TO3HAHWUA — HAOJIOJIEHHUEe, H3MEpPEHUe, MOJEIUPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE

BC€IICCTB

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1

pasaciICHus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOT0 2JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anmMoCBs3b KOJIM4YECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

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

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHYECKHE YpaBHCHHA. KHaCCH(bHKaHHH

XUMUYECKHUX Peakinuid (COeTMHEHMS, PAa3JIOKEHUS, 3aMEIIIEHUsI, 0OMEHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B saboparopuu U npuéMamu oOpameHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHue (QU3NYECKUX CBONCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJICHWW, HAOMIOIEHWE W OINUCaHUE
MPU3HAKOB TMPOTEKaHUS XUMHUYECKUX peakuuil (pa3joxkeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3oXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM

comma meau(ll), n3yuenue cnocoOoB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

buasTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenune kuciopoma. CrocoOb!
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAu(pUKaLus KUCI0poaa

TernoBoit 2P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE Peak UK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,
yCuJIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CII0s

Bonopon — anemeHT M mpocroe BemectBo. HaxoxneHne Boaopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOIY4EHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

®dusnyeckue CcBoKcTBa BOAbl. Boma kak pactBoputens. PacTBOpbL
HacpliieHHble 1 HEHACHIIIEHHBIE PacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XHUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpuUpoje U B KU3HU 4YeloBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunbl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. Dusnueckne M XUMHYECKUE

CBOMCTBaA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucnor. Homenknarypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBAa KuCIOT. Psn aktuBHocTH MetayuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @uU3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coisen




2.10

I'ereTmueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I
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3.1

3.2

XUMUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeiiCHHE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNEe B3aUMOACUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHusl TOpeHus (Ilokapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUE M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPUATIOR),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaJaMu (HaTpUEM M KaJbIHEeM)
(BO3MOXHO MCHOJb30BaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PaCTBOPOB
KUCIIOT U IHEJOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3aluny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIIeHHE
HKCIEPUMEHTANIBHBIX 3a/ad Mo TeMe «BakHellne Kiacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JyieMeHTOB. [loHsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMAYeCKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUH CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siep. M3otomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB NepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
1LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (fOpeHue, peakliuu pa3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemectBo 1 XUMH4ecKas peaKnus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi U HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pPEeLETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XxuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

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

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE  peakiuw,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLMU

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOHW pPEaKIWHd U TIOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbpl. MexaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun MoHHOro oOMeHa. YCIOBHS NPOTEKaHMs PEaKLUil MOHHOIO OOMEHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakini Ha MOHBL. [loHsATHE O THApPOIU3E Coei

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pPEmETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHYECKOM peakluMu OT BO3JAEUCTBUS pa3iIMuYHbIX (HaKTOPOB;
UCCIIE/IOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMAINM  KHCJIOT, INenodel u comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TMPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKaHUs pPeaKlMii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKlUid (TOpeHHe, PeaKkIUH pPasiioKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr 1 ux COCINMHCHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u GU3NYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.

ComngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIydYEeHHE, MpUuMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeline XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busnueckue W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(o0mme Kak MpeAcTaBHTENS Kiacca KHCIOT U crenuduieckune). XUMHUISCKHUE
peaxiuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOCo0a MONY4YEeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOMKIH,

3arpA3HCHUC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpalllCHUA

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IPUPO/IE,
¢dbusznueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHME HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, mosydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOTUGUKAIMK, PACIPOCTPaHEHHE B MpHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
uxX (u3nyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHUEC U IIPUMCHCHHC. DKOJIOTHIECKHUE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, TMOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucnonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJICH, AalETUJICH, 3TaHOJ, TJIHUIEPUH, YKCYyCHas
kuciora). VX cocraB m xumudeckoe crtpoeHue. [loHsTe o Ouogornyecku
BOKHBIX BEILECTBAX: XHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaiabHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucnote. CHUIMKAThI, UX UCIIOIH30BAHHUE B
ObITY, METUIIMHE, MPOMBIIIIEHHOCTU. BajkHel e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B TMOBCETHEBHOM JKU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIne
¢u3nyecKre U XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3liaMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMATepHalioB); HAOMIOJEHHE Mpolecca
oOyriauBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHAllOB), 0OOpa3laMu
a30THBIX U (oChHOPHBIX YAOOpPEHUH; OIyYeHUE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHMS U (ochar-uOH M U3yyeHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmaza, rpadura, (QyuUIepeHa; O03HAKOMJIECHHE C IPOLIECCOM

azicopOLMu pacTBOPEHHBIX BEILIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX pEaKIMWi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl 1 UX COCANHCHUA

Mertamnsl 1 BX COCOAUHECHUA

3.1

OOw1ast XapakTeprCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJNIMYecKasi ~KpUCTa/lIMyeckass pemeérka. DJIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyecknue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
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: NosiokeHHe B llepuonmyeckol cUCTeME XHMHUYECKUX
anemenToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUABI HATPUAd W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COoeTUHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl MarHMd M KaJbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoil cucreme XUMUYECKuX 3i1eMeHToB /[ M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Mardus u KaJlbIUs. Baxxneinmue COCIMHECHUA KaJIbIIUA (OKCI/I)I, THAPOKCHUNI,

coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpo€HHE aToMa; HaxoxKJaeHue B mpupoae. dusmveckue u
XMUMUAYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxenne B [leproanueckoit cucreme XUMU4Yeckux 3iaeMeHToB J[. 1.
MenzeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbl U conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB M CIIJIaBOB,

ux (u3nUeckUMH CBOMCTBAMHM; H3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJICHCTBUS OKCHJA KajdblUsg M HATpUsi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJAEOMATEPUANIOB); HCCIEAOBAHUE CBOWMCTB KECTKOM BOJBI;
rmpoiiecca TOPEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNE U OMMCaHUE MPOIECCOB OKpAIIMBAaHMS IJIAMEHU MOHAMH HATpHS,
Kaiuss W Kajublusa  (BO3MOXKHO  HMCIIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHUS M TUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «Bakueime MeTauibl 1

X COCIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTceprajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, MNPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPpOMBIITIJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3oB MaTepuaoB (CTEKIO, CIJIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D I1IO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrabnenue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnactu COBpPECMECHHOI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJBb30BaTh MOACIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TMO3BOJIUT OOYdYaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaIbHON AesITeIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIETro 00pa30BaHMs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIOXHOE BEUIECTBO, OAHOPOAHAS U
HEOJIHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEIIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHss), XUMHYECKas
pEaKIys, PpEaKIUH COCIMHCHHUS, PEaKIUH PAa3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeakUuu OOMeHa, TeIUIOBOM 3((eKT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAccoBas HOJS XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAacCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleéTka (aToMHasi, MOHHAas, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
JIIEKTPOJIUTUYECKAsl ~ JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXpPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEPUAIb
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBHI,
HOPOAYKTHl TepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBAaTh XMUMHUYECKHE 3HAHMSI CO 3HAHUSIMHU JAPYrUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHHBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaT€HBHBIX 3aJa4d

BJIaIIeHI/Ie OCHOBaMH TTOHATHIHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKklMil; OCHOBAMM  XHUMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue O  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucreMe (B MalbIX TMEpHOAaX ©  TJIABHBIX
MOJATPYTIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuumpoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIeCTBA
7.3 XUMHUYECKHE PEaKLIUU
8 YMeHue onpenesiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCIICHUS XWMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJIOp, HATpU, Kalui, MarHHi,
KaJIBITM, aJTFOMHHUM, JKEJI€30)
CIIOXHBIX BEIISCTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHUIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I11), oxkcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIISCTB B




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

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHIX

VYMeHne cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIINX ~XHMHUYECKHE CBOMCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrmi) HEOPraHUYECKMX BEUIECTB
104 MOITBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCITE (IIPOBOJUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO  TMO3HaHUS (HaOIromeHue,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSPeIKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannune mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONMrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

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




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKlui

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOOOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHON MaccoBOil josei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
denondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U ILIeJIoYei

UCCIIEJOBaHUE M OIMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeTajyla JApYyrMM W3  pacTBOpa  COJIU;
UCClIeIOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC 3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIMAIIH), «BaxHelnme HeMETaIbl U HX COCOUHCHUSA,

«Baxxaelmme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
uomua-, cymnedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblys, aTFOMUHUS,

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

14

YMmeHnue:

141

NpEACTAaBIATE PE3YJIbTAThl OKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
JA0Ka3aTCiIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATL CBA3U MEXKAY pCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAKPO- U MUKPOMUPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa u cMecu. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOoMBI W MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJIBI XHMHYSCKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX OJIEMEHTOB.

CTeneHb OKHCIICHUS

14

1.5

3aK0oH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHTEIbHAST aTOMHas Macca.
OTHOCcHUTENIBHAS MOJICKYJIsIpHAd Macca. MaccoBasgs H07a XHMHYECKOIO

9JICMCHTA B COCIMHCHHUH

KonunuectBo BemectBa. Monb. Momsipaast macca. MosisipHbIii 00bEM ra3oB.

B3aumocBs3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUMHUI] BEIICCTBA

1.6

dusnueckue U XUMUYECKUE SABJICHUA. XUMHUYECKAs peaklus U €€ IPU3HAKU.
3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH u Ilepuonnueckas cucreMa XMMHYECKUX JIEMEHTOB

J.1. Menneneea. CTpoeHHE aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucteMa XUMHUYECKUX SJIEMEHTOB
.. Menneneea. Ilepuoast u rpynmnbl. U3nUecKnid CMBICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

2.3

3.1

Crpoenne atromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnexkTpoHsl. CTpoeHue
JIEKTPOHHBIX 000JI0YeK aTOMOB TNepBbIX 20 XHUMHMYECKMX 3JIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XMMHUYECKHUX BJIEMEHTOB IEPBBIX
TpEX MIEpUOJIOB, KaJus, KaJbLHUs (pagmyca aTOMOB,
AIEKTPOOTPHUIATEIPHOCTH, METATHICCKUX U HEMETALTUNYECKUX CBOUCTB) U
UX COEAUHEHHMHM B COOTBETCTBUM C  IIOJIO)KEHUEM DJIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB
Crpoenue BelecTa

Xumudeckasi cBsizb. KoBanieHTHas (TMOJsipHAsT ¥ HETOJSpPHAs) CBA3b.

3JI€KTpOOTpI/II_[aTCJIBHO CTb XUMHNYCCKHUX 3JICMCHTOB. HNonnas CBA3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTamMueckux pemérok (aroMHas, HOHHAas, MeTauIMYecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIMYECKON PELIETKUA U BUJIA

XHUMHYECKOU CBI3U

Baxwneiinuye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl 1 uXx COCIUHECHUA

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHbIC) u
Hecosieo0pa3yrlye; OCHOBaHHN (IIEIOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHCIOT (KUCIIOpOJCcOAepKalie H OECKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusnueckue M XUMHUYECKHE CBONCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB!
BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

dusnuecke U XUMUYECKUE CBOUCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJlblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUH Psiji HAIIPSHKEHUH METaIlIoB

®Ou3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHIA

HEMCTAJJIOB: XJIOPpOBOAOpPOAA, CCPOBOAOPOJAA, aMMHUAKaA

4.5

4.6

dusnyeckrue U XUMHYECKHE CBOICTBA OKCHIIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, V), xpemuusa(lV).
[TonydyeHne OKCUI0B HEMETAIITIOB

Xumnueckue coiictBa okcuioB: MetauioB |A-IIA rpymm, uunka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUYECKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHIOB (Ha
IpuMepe TUIPOKCHUIOB alllOMUHUS, *Kele3a, uHKa). [lomyyenne ocHoBaHMit

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

4.10

OO6uue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHOM, CEPHUCTON, CEpHOM, a30THOM, (HochopHOM, KPEMHUEBOM,
yroiabHOH. OcoOble XMMHUYECKHE CBONCTBAa KOHLEHTPUPOBAHHOH CepHOU U

a30THOM KucnoT. [lonydenue kucmor
OO6mume XxuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit

HOJ’IY‘{CHI/IC, COGI/IpaHI/Ie, pacno3dHaBaHuC BOIOpOJa, KHCJIOpPOJda, aMMHAKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopun

411

[Tonyyenue ammmaka, CEpHOM M a30THOMW KHCIOT B MPOMBIILICHHOCTH.




OO6mmme crmocoOb! MOTYyYEHUS METAJIIOB

412

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccugukanus XuMUYeCKUX peaKIyii Mo pa3InYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYAaCTBYIOLIUX B PEAKIMU BEILIECTB, IO TEIIOBOMY 3 (eKTy, 1o

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKUX YJIEMCHTOB

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUECKUE YpPaBHEHUS.

DK30- U 3HJI0TepMUYECKHUE peakuuu. TepMoXuMuiecKkre ypaBHEHUS

5.3

OKHCIUTETBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenn u
BoccTaHoBUTeNU. [Ipoliecchl OKHMCIEHUS U BOCCTAHOBJICHUSA. DJIEKTPOHHBIN

0ajJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKluu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ AJuccouuanuu. KaTI/IOHLI, AHHUOHBI.
BHGKTpOHHTLI N HECIJICKTPOJIMUTEI. CusbHBIE U c1a0bIe OJICKTPOJIUTHI. CreneHb

IUCCOLIAAIIAN

5.5

Peakiiuu nonHoro ooMeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4elnoBeKka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEAKIUH B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYecKoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE O,
3arpsi3HEHUE TMOYBBI, BO3JyXa U BOJAOEMOB), CIIOCOOBI €0 MPEI0TBpAICHUS
[IpenenpHas momyctumasi koHueHntparus semecTB (II1K). Ponp xumuu B
pEelIeHUU DHKOJOTHYECKUX TpoOsieM. YCHIIeHHe TMapHUKOBOro 3ddekra,

Pa3spymi€cHUC O30HOBOT'O CJI0A

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KPEMHHS U UX COSTUHEHUN B
OBITY, MEIUIIMHE, POMBIIUICHHOCTH M CEIbCKOM X03stiicTBe. [IpuMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, TIOPAJIOMHUHMNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHsTHE O KOppo3WM METasIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(ThH),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa‘-IaJIBHbIG MOHATHS 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCAWHCHUIAX

yriepoaa (MeTaH, 3TaH, STWJIEH, AalEeTWIEH, 3TAaHOJ, IJIMIIEPUH, YKCYCHas




KI/ICJ'IOTa). IlonsgTie O OMONIOTHYECKH BayKHBIX BEHICCTBAX: KHUpax,

YIJIEBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

Oenkax,

7 Pacuérsr:
7.1 o ¢hopMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YpaBHEHUSIM
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