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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepanbHON paboueil MHpPoOTrpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyuyeHHs, BOCHUTAHUS U Pa3BUTUA OOYy4YAIOIIUXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXHUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npo0JeM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XHMHH OOECHeYMBAIOTCS CHelupUuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHHUS U TOJYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyXarlolmuid MUy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU M3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATUIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pPa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
11e71eco00pa3HOT0 TOBEJICHUS B OBITY W TPYJIOBOM JAEATEILHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HAYK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [lonsaTHe 0 MeTOoAax MO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHusa. Knaccudukanums
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O0O0pa3loOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SIBJIICHUN, HAOIIOACHHE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CIOCOOOB pa3/esieHus CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTWLIALMUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHelue npeacTaBuTe/ I HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJYYEHUsS] KHUCIOpOJa B JA0OpaTopud U MOpOMbIIIIEHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Thl Mo XUMHUUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZie U B KU3HU 4YeloBeKka. KpyroBopoT BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpasyrome. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnii. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnueckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIGHHE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOJTYyYECHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpHOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuTHA Hayku U npaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OT/IEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [lonsiTue 0 XUMU4YeckoM paBHOBeCcUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIECNOBAHUE BJICKTPOIPOBOJTHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Tas3a, oOOpa30BaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HeMmeTaJibl 1 X COeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaJulaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHune W (pU3MYecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKILIMs Ha



cynb(dar-uon. Haxoxmenue cepbl W €€ COCIMHEHWA B MPUPOJE. XUMHYECCKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUIECKUE CBOMCTRA, MOJydeHne u mpuMeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB W COJIM aMMOHHMS B KaueCTBE MHUHEPaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalollel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciaora, pU3NIECKUE U XUMUICCKUE CBONCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha >KUBBIE OpPTraHU3MBI,
MOJIyYeHUE U TPUMEHEHHE. IJKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noiayuyeHue W TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIHCKOM
XO34UCTBE.

[TepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriiepozaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, STaHOJ, TJIMIIEPUH, YKCYCHAsl KUCTIOTa).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI WX TepepaOoTKu (OEH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U ux
poJii B JKHM3HM 4YeJloBeKa. MarepualbHOE €IMHCTBO OPraHUYECKHX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOMCTBA, IMOJIy4YEeHUE U
npumeHenue. CoenuHeHHus KpeMmHHs B mpupone. OOmme mpeacTtaBieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUATIOB), HaOIIOICHNE TIpoliecca OOYIJIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3yuyeHHe NPHU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYEHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHbIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTramndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
crocoObl mosydeHus MeTtaisioB. [loHsTHe O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux anneMeHToB JI. 1. MenneneeBa, ctpoenue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE atoma, HaXOXAEHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TPH3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHYECKUX peakuuit B ObITy. IlepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

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

Mesricnpeomemnuwle céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK U NOHATUH, SBJISIOMIKUXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBICHHE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TO3UTHUBHBIX ILIEHHOCTHBIX OpHUEHTALUU U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 O0OIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2)rpaaaHCKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEACHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX IMPOIECCOB W SIBICHHUIMA,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOW TPACKTOPUHU MPOIOKEHU 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6)3K0J10r14eCKOro BOCIIMTAHMSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYEeCKOMY M TCHUXMYECKOMY 370pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIIOJACHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKarOIIEeH NPUPOIHON CPEO, s ITOBBILLICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX MOHATHN (BBIICISITH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABJISATh U XapaKTEPU30BaAThb CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe TeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OpPraHU3aIllud M IIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel VHTepHETa), KPUTUYECKH OICHWBATh NPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0jacTi MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI Yy4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PGeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHOM LETU, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOM (QeaepanbHONl pabouell mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKAN 3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOWTalb, pPagUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJacCy COEIUHEHUM Mo
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIcH [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3jaudaTh TIOHSTHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay C€ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, M0 TETUIOBOMY (P deKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpAIICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — JJII M3yYCHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH TI0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBsI3b, TEIUIOBOU d3(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOIHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUM KPUCTAITUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuyuath TMOHSTHS «rjaBHas noArpynna (A-rpynma)» U «mnodouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB H
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OMUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS pEakluid, MOATBEPKIAIOMNX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJIIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (AMMHUaKa U YTIEKUCIIOTO ra3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, IMPHUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BertecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopona. [lonsatue 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopon. Ilonstre o kucmorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJ1aCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB [I. U. MenageneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

3.1 7
XHMHYECKUX dj1emMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKAS CBA3b.
3.2 OKUCINTEIIHHO- 8 bubmorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
bubnunoreka LIOK
u 1
TOTO Mo pasAey > https://m.edsoo.ru/7f41837c
. bubnuorexa [JOK
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 3 https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3.MeTa/JIBI M X COCAUHECHUSA

bu6nmoreka [IOK
3.1 006 I 4
HHE CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B I 16
QXHENIINe METAIUIBL U UX COSIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpyskamomas cpeia
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
O00011IeHNE U cCUCTEMATU3ALIMs 3HAHUN 3 Bubmiorexa OK

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

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 IIpeamer xumun. Pons XMMuUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XMMHUHU 1 bubmnorexa [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBwmiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 bubnnorexa [IOK
patop P Pett https://m.edsoo.ru/ff0d23dc
1a60pPaTOPHBIM 000PYIOBAHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3znenenue
5 cMmeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL H MOJICKYIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie M CIIOXKHBIE BEIIECTBA 1 bubnmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIAPHOE VUECHUE 1 bubnnorexa [IOK
YIApHO® ¥ https://m.eds00.ru/ff0d2d50
10 3aKO0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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Xumuueckasi popmyina. BaneHTHOCTh aTOMOB
XMMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAd Macca.

bu6mmoreka [IOK

11
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosbs. MosspHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMHUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnuorexa [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrerunciieHus KoaM4uecTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSAM XUMUYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
8 P > SAMCIHEHIL, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUH
20 KonTponbnas padora Nel no teme «Bemiecta bubnuoreka [IOK
U XUMHUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
21 KI/ICJJ]'I}(]) 0J1 — 3JIEMEHT U IPOCTOE BeﬂyeCTBO bubmmorexa [JOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecknue U XUMUYCCKHE CBOMCTBA bu6nmoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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KHCJI0POAa (peak Ul OKUCIIEHUS, TOPEHUE).
ITonsarue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTyyeHus KHUCI0poia B

bu6mmoreka [IOK

23 0 .
HabOpaTOpHH 1 NPOMBIIUIEHHOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 MOHSATHE O TEPMOXUMHUYCCKOM YPaBHCHUH bubmorexa LHOK
P P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHSIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonmydyenue u coOMpaHmue KUCIOPOIa bubmorexa LHOK
y N p pOa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €rO CBOHCTBY
97 Boxopon — aneMeHT 1 MpocToe BEIECTBO. bubnuoreka [IOK
Haxoxnenne B npupone https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI oTy4eHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tomyuenue u cobnpanme BOLOPOIA bubmmorexa LOK
y oHp poia, hitps://m.eds0o.ru/ff0d4f42
W3Y4YECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO httos://m.edsoo.ru/f0d542e
33 Brruucnenust 06b€Ma, KOTUYECTBA BEIECTBA bubnmuotexa [JOK
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rasa o ero u3BECTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
peaKiiH Hi‘ OCHOBE 3AKOHa ODBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIECHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHui. [loHaTHE 00 MHAMKATOpPAX httos://m.edsoo.ru/ffod59e2
Bopna xak pactBoputens. HacbleHHbie u
37 He}ilacm epHHme paCTBO Bl Mat:I::OBaﬂ oJIst bubmmorexa [JOK
B P PEL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroToBiieHrE PaCTBOPOB C OIPEACIEHHOMN bubmmorexa [JOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XMuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [TonydyeHnue U XuMHUYECKUE CBOWCTBA KUCIIOT
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmoreka [JOK
MOJYy4YCHUs, XAMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUNY»
48 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
B . https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKHX d71eMeHTOB. [ToHsTHE O Tpymax bubmmorexa [OK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cucTeMa XMMUYeCKuX 3yeMeHToB 1. 1 bubmorexa HOK
Y https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepwoapl, TPYIITB, TOATPYIIITHI bubmorexa HOK
P > TPYIHEL, TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuotexa [JOK
N3otonst https://m.edsoo.ru/00ada342
CtpoeHue dIIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK
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ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

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

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

57 LN 1
DABUTIA HAYKH H,,HpavK TuKn. J| https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
bu6mmoreka [IOK
I 1
58 O000111eHE U CUCTEMATH3aU 3HAHUI https://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
59 B 1
cepocentickas npoBepotHas padota https://m.edsoo.ru/00adb486
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB 1 bubnnoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n 1
6 OHHAA XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBanieHTHAas mIOIApHAS XUMUYECKAsI CBI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenmosipHas XUMUYECKas CBA3b 1 bubmiorexa [IOK
p https://m.edsoo.ru/00adaab8
64 O06o06meHre 1 cucTeMaTH3aIls 3HaHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoenne atoMa. XUMHUUYECKas CBS3hY https://m.edsoo.ru/00ad9ch?2
65 Konrtponbnas padora Ne4 o reme «CtpoeHue 1 bubnuoreka [IOK
aroMma. XuUMHUYECKas CBSI3b) https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
66 1
Crenexy oknceHus https://m.edsoo.ru/00adae28
67 OKHUCIINTEIFHO-BOCCTAHOBUTEIBbHBIE PEAKIINHI 1 Eubmorexa IIOK
peakit https://m.edsoo.ru/00adb076
bubmuorexa [JOK
1
68 OKXUCIIUTEN U BOCCTAHOBUTEIN https://m.edsoo.ru/f0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUME

9 KJIACC
KosauyecTBO 4acoB 3 o
JIEKTPOHHbBIE IIU(PPOBbIE
Ne n/m Tema ypoka Kontpoabubie IIpakTHueckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
[Iepuonnueckuit 3akoH. Ilepuonnueckas
cUCTEMa XMMHUYECKUX d1eMeHTOB J[. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e

Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK

P P https://m.edsoo.ru/00adb6hb6
MEepPHOJIOB
Knaccudukanus 1 HoMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMu4uecKoi CBS3U U THIIBI 1 bubnnorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme
«IloBTOpEHuE U yriydeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
Knaccudukanus XuMHUECKUX peaklui mo 1 bu6nmorexa LIOK

Pa3JINYHbIM IIPpHU3HAKaAM

IToHsATHE O CKOPOCTH XUMUYECKOUN
peakuuu. [IoHsITHE O TOMOTEHHBIX U 1
TreTEPOTeHHBIX PEAKLUAX

https://m.edsoo.ru/00adbch0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM PaBHOBCCHHU.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKOU PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOIO PaBHOBECHUS

but6mmorexa [IOK
https://m.edsoo.ru/00adc28c
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OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubnunoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON

10 ncconuarmy. CUIbHEIE U c1a0ble bubnnorexa HOK
a HHEL. https://m.edso0.ru/00adcd68
AIIEKTPOIIUTHI

11 HMounrie ypaBHEHUS peaKIUil bubnnorexa LHOK

yp peaxtt https://m.eds00.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 bubnnorexa [IOK
o ped https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKON JTUCCOITUAITUT
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 JIEKTPOIMTHUECKON Bubmiorexa IOK
pel p https://m.edsoo.ru/00add8b2
JIUCCOLMAAN
14 [MousTHE O TUAPOIU3E COJIET Bubmiorexa IOK
b https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 O00011eHNe U cCUCTEMAaTH3a 3HAHUH
HHICHHE I CHCTEMATHSAII SHAHIHT https://m.edsoo.ru/00addd12

16 [Tpaktuyeckas padora Ne 1. «Pemenne bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponsHnas pabora Ne2 no teme

17 «DIEKTPOIIUTAYECKAS TUCCOIIMAIIUS bubnmorexa HOK

p g HHAATH. https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKlui B PACTBOPAX»

18 OO0mras XxapakTepucTHKa rajJoreHOB. bubnuotexa [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHast KUCIIOTAa,

19 XHMqucfns CﬂOfICTBa [IOJIVUEHNE bubnnorexa [IOK

i ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHUE
20 [IpakTuueckas padora Ne 2 o reme bubmuoteka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«lTosy4yeHue COITHON KUCIOTHI, U3y4CHUE
€€ CBOMCTBY

https://m.edsoo.ru/00ade348

Brraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

bu6nmorexa [IOK

21 CaKIMI, €CIIM OJIMH U3 PCarcHTOB JaH B
peardi A P A https://m.edsoo.ru/00ade488
U30BITKE
99 OO0mas xapakTepucTrka 3J1eMeHTOB VIA- bubnmnoreka HOK
TpYTIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxoxci[eHHe cephl I/Iq;é coenHHeII){Hﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTA,
25 ¢du3nUecKrue 1 XUMHYECKHE CBOWCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKIUH, JIeKALUE B OCHOBE
MPOMBINIJICHHOTO CII0C00a MOIy4YeHUs
26 CEpPHOM KUCIOTHI. XUMUYECKOE bubmmorexa [JOK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3sHEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU CEPBI
97 Brruncnenue MaccoBO# JOIU BBIXO/1a bubmmoteka IIOK
MIPOJIYKTa pEaKkLUu https://m.edsoo.ru/00adec8a
OO0m1as xapakTeprucTruKa 3J1IeMeHTOB VA-
78 rpynnsl. A30T, pacipOCTpaHEHHE B bu6muoreka [JOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHUak, ero pu3nYecKue 1 XuMHYeCKue bu6muoreka [JOK

CBOMCTBA, NTOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[IpakTuueckas padora Ne 3 o reme

bubnunoreka LIOK

30 «ITonyueHne aMMuaka, U3y4eHUE €ro
_ y - 13y https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, € Gu3ndecKue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnmnoreka HOK
yao0peHnii. XUMHYECKOe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKPY’KaIOIIEH Cpeibl COEUHEHUSMH a30Ta
dochop. Oxeng pochopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta (b(1)1/11)31/1(1162:1<ﬂe u bubmorexa HOK

P . https:/m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MTOJIyYCHHE
Hcnonp3oBanue pocharoB B kauecTBe
34 MHHEPAIBHBIX YI00peHUi. 3arps3HeHUe bubmorexa HOK
p . yAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOHON cpebl pochaTamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuoreka [JOK
¢uznyeckue 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpusndeckue u

36 XHMUYECKHE CBOMCTBA. DKOJOTHUYECKHUE bubnunorexa LIOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)

bubnunorexa LIOK
37 VYronpHas KUCIIOTa U €€ COTn
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
38 "I[TonyuyeHue yriekucIIoro rasa bubmorexa HOK
y y ) " https://m.edsoo.ru/00ae027e
KauectBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHauanbHbBIE TOHATHUS 00 bubmuoteka [IOK

OpTraHU4YCCKUX BCIICCTBAX KaAK O

https://m.edsoo.ru/00ae054e
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COEIMHEHUSX yriepoja

40 KpeMmuunii u ero coefuHeHns bubnmorexa LHOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka HOK
«BakHenme HeEMETaAJUIBL U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHU S
KonTponbnas paborta Ne3 mo teme

42 «Baknenme HeEMETAJUIEL U UX bubnnorexa [IOK

https://m.edsoo.ru/00ae0e18
COEIMHEHU S
OO0m1as XxapakTepruCcTUKa XUMHIECKUX
3JIEMEHTOB — METAILIOB. Meraminueckas
bubnuoreka [IOK
43 CBSI3b U METAJUIMUECKasi KPUCTAIIMYECKast
.. o https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA
METAJLIOB
XUMHUYECKHEe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubnmorexa [TOK
p p p https://m.edsoo.ru/00ae1156
METAJIOB
O6111e crnocoObl MOTYyYSHHsI METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubmmoreka HOK
XUMHUYECKUX PEaKLUi, €CIIU OUH U3 https://m.edsoo0.ru/00ae1156
pEareHToB COAEPKUT IPUMECH

46 TToHsaTHE O KOPPO3UU METAILIOB bubnmorexa HOK

PP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK

47 €JIOYHBIE METAJIJIbI
i https://m.edso0.ru/00ael4b?2

bu6nunorexa LIOK

48 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI

https://m.edsoo.ru/00ael14b2
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49 [lemouHoO3eMeTbHBIC METAILIBI — KaJIbIIHI bubnuorexa [{OK
1 MarHu# https://m.edsoo.ru/00ael15e8
50 Baxkueiimme coequHEHUS KAJIbLUSA buGnuorexa [IOK
https://m.edsoo.ru/00ael15e8
51 O0001Ienne U cucTeMaTH3alNsl 3HAHAN
59 JKEcTkOoCTh BOABI U CIIOCOOKI €& bubmuorexa [IOK
yCTpaHECHUS https://m.edso0.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "YXEcTKOCTh BOABLI U METOIBI €6 bubmorexa HOK
| A A https://m.eds00.ru/00aelae8
yCTpaHEHUs
bubnunoreka LIOK
54 AroMuHUR
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U Bbu6moreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUAPOKCHIBI 1 coitu xkene3a (1) bubnnorexa [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 DKCIHEPUMEHTAIBHBIX 3a/1aY 110 TEME bubmorexa LOK
p . https://m.edsoo.ru/00ae3de8
«BaxHeiie MeTaJIbl U KX COSTUHEHUS
Brraucnenus o ypaBHEHUSM XHMHUYECKUAX
€aKIINi, eCITH OJTUH 13 pearcHTOB JIaH B
60 EIS6BITK€ I COJie )KI/ITI:'I HMECH bubnmorexa LOK
Aep N p ) https://m.edsoo.ru/00ae1750
BrrunciieHns MaccoBOI TOIM BEIXOA
MPOJIYKTa PEaKIu
61 O00011IEHNE U CUCTEMATU3ALMs 3HAHUN
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KonTtponsnast padora Ne4 o reme

62 «BaxHeime MeTaIbl ¥ UX COCTUHCHUSD) 1
63 BemectBa 1 maTepuainbl B IOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU 4EJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYIKaOIIEH 1 bubmmoreka [JOK
cpebl https://m.edso0.ru/00ae4270
65 Ponp xumum B penieHnH 3K0JI0rM4eCKUX 1 Bbu6muotexa [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypoK. 0606?16HH€ u 1 bubnnoreka [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ae0dOa
67 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1 E::;inﬁgT:;(;?rOu/Ié 0adb33c
68 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1 E::;inﬁgT:;(;?rOu/Ié 0adoch?
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

11

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH)

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHUX TIOHSTHUN: aTowm,
MOJIEKYJIa, XHMHUYECKHI JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKas PEaKius,
KIacCUpUKalMsg  peakiHil:  peakluud  COCAMHEHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, 0JK30- |
HHAOTEPMUUYECKUE PpPEeaKIUH, TeroBoi 3¢ (HeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs ) B PaCTBOPE

1.2

13

14

1.5

I/IJ'IJ'II-OCTpI/IpOBaTI) B3aUMOCBSI3b OCHOBHBIX XHWMHWYCCKUX HOHSITI/IfI nu
MPUMEHSATH 3TU MOHATHUS IIPU ONMKUCAHUM BEIIECTB U UX MPEBPAIICHUI

MCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUISl COCTaBJi€HMS (HOpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOTO VYEHHS, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OHWHapHBIX

COECTUHEHUIX

1.6

1.7

KJIaCCU(UIUPOBATh XMMHUYECKHUE PEAKIUH (10 YHUCIYy U COCTaBY
YYaCTBYIOLIMX B PEaKIUH BEILIECTB, M0 TEMJIOBOMY YPQEKTy)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MAaccChl

BE€IICCTB

1.8

BBIUHCIISTH MAacCOBYIO JOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie

COCIUHECHMS,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE




1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIOICHUE,
U3MEpEeHHe,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTeIn HEOPraHUYECKUX BELECTBY

2.1

2.2

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: OKCH I,
KHcCJj0Ta, OCHOBaHHUEC, COJIb

OnmpeAC/IATh MNPHUHAMICKHOCTh BCHIECCTB K OHpCI[CJIéHHOMy KJIacCy

COeMHEHUH 1o Gopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IHPOTCKAHHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPYIOBaHHEM, a TaKXKe TMpaBUJiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U c061/1paHmo
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAacTBOPOB IIeJoYed M KUCIOT C TOMOIIBIO

UH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckun 3akoH u Ilepuommueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUND)

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHHI: AIpO aToMma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas OpOWTamb, paguyc aroma,
XAMUYECKAs] CBA3b, MOJSAPHAs W HEMOJApHAs KOBAJCHTHAs CBS3b,
ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XHUMHNYCCKUEC DJICMCHTHI




3.3

3.4

OINHKCHIBATh M XapakTepu3oBaTh TabimuuHyio (opmy I[lepuoandeckoit
CHUCTEMBbl XMMUYECKHMX D3JEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpynma)» u «mobounas moarpymmna (brpymma)y,

«MaJible» U «OO0JIbIIHE) IICPHUOAbL

packpsiBaTh cMmbica [lepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojioxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/III€
((HepI/IO,I[I/I‘IeCKaH CHUCTEMa XUMHNYCCKHX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA AaTOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB u 3apgaa dapa, 06mee 151 (o)

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpECNATh  CTENEHb  OKHUCJICHHUS JJCMCHTOB B  OHMHApHBIX
COEIUHEHUIX
ONpeNeNsATh BUJl XUMHYECKOW CBsi3U (KOBaJieHTHAas W HWOHHAs) B

HEOPTaHNUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemmecTBo U XUMUYECKAsT PEAKIIU»

11

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOIUTHI, JIIEKTPOIUTHYECKAS JTUCCOIHAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOEe pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCIUTCIIPHOBOCCTAHOBUTCIBHBIC pCaKknuu, OKHCJIIUTCIIb,
BOCCTAHOBUTENIb, OKHCIEHHE W BOCCTAaHOBIEHHE, aAJUIOTPOIIHSI,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,
METaJITNYecKasi), KPUCTAJUTMUECKas peméTKa, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKkIuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MMOHATHH H

MNPUMCHATH 3TU MMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaHleHHf/'I




13

COCTaBJISITh yPaBHEHUS AJIEKTPOJUTUUYECKON TUCCOLMAIIMU KUCIIOT,
nieyioueld M CcoJied, IMOJIHbIE M COKpAIIEHHbIE YpaBHEHUS pEaKIHii

WOHHOI0 00OMeHa

14

1.5

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkuu

IIo Ttemam: «Hemerammel M ux COCOAUHECHUA» H «MeTtaiutel U HX

COCOAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUIECKUE XUMUIECKUE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEpPXk/Aas ONHCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

IeHETHYECKOM CBSI3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSIX

CleoBaTh MpaBWJIaM TIONB30BAaHUS XMMUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/JIOBAHHEM, a TaKXKe IpaBUJiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO H CO6I/IpaHI/IIO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTIJICKUCIIOTO rasa)

OPOBOJUTH pEaKIM, MOATBEPKIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MyTEM XJIOPHU-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTraHUYCCKUX BCIICCTB

[To Teme: «XuMuUs 1 OKpy>KaroIas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK

BCIICCTBA; KOPPO3UA MECTAJIJIOB

3.2

HpI/IMCHHTB OCHOBHBIC onepaum/l MBICJ'II/ITGJ'IBHOI\/'I ACATCIIBHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBCHHBIX CB$I3€I>'I —  JJId I/I3y‘-ICHI/I$I

CBOMCTB BCIIECCTB M XHMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHEIC




METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XMMHUM B KU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

14

IIonstue o METOJaxX ITO3HAaHHA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnoco0n1

pasaciICHus cMmecen

ATOMBI W© MOJICKYJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCeHUC

XuMuueckas Q)opMyna. BanenTHOCTE AaTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas 107151 XMMHAYECKOr0 3JIEMEHTA

B COCTUHEHUH

1.5

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMoOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacdy€rel mo ¢dopmynam

XUMHUYCCKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUUYCCKHUE SBICHHUS. XUMHUYCCKAs pcakuug u e€ IIPpU3HAKH.
3akoH COXpaHCHUA MACChl BEIICCTB. XHUMHUYECKHE YpaBHCHU. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMUYECKHUX PEaKInii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCYI0H, C MpaBUIaMU
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
000py/IOBaHHWEM, HW3yYEeHHE W OIUCaHWe (UIUIECKUX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IJIaBIeHHE BOCKa,
TasHHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKE, KUIIEHUE W KOHJCHCAIHUS BOJBI) U
XUMHYECKHX  (TOpEeHHWe CBEYH, NpPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aMMOJICIICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWS XHMHUYECKHX peakuui (pa3iokeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTHI C XJOpUAOM Oapusi, pa3jioKeHue
rugpokcuaa meau(ll) nmpu HarpeBaHuM, B3aUMOJICHCTBHE *Kejie3a C paCTBOPOM
conu meu(ll), n3ydenue cnocoOoB pazaencHuss cMeceil (C TOMOIIbI0 MarHUTa,
buapTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE

OYNCTKH HOBapeHHOfI COJINn, Ha6JIIOI[eHI/IC " OIMMCAHUC PE3YJILTATOB IIPOBCACHUA




2.1

2.2

2.3

OIIbITa, WJUIIOCTPUPYIOMICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC MozAeaeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBUTeNIn HEOPraHMYESCKUX BEIIECTB

Bosnyx — cMech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxokaeHune Kuciaopoja B Hpupoje, (GU3NYeCKHe M XUMHUYSCKUE
cBoiictBa (peakumu ropenus). Oxcunbl. [Ipumenenue kuciopoga. CrocoObl
MOJTy4eHHUsT KUCIOpoJa B J1ab0OpaTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — aIoTporHas MoaupuKaus KUCIopoia

TennoBoit 3P hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUS, IK30-
Y SHJIOTEPMUUYECKHE PEeaKIMu. TOIMINBO: YroJib U METaH. 3arpsi3HEHUE BO3AyXa,
yCHIIEHUE TapHUKOBOTO 3(peKTa, pa3pyiieHue 030HOBOTO CII0s

Bonopon — snemeHT U mpoctoe BemlecTBO. HaxoxkneHune Boaopoia B HpUpOIE,

¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI TMOTYUYCHHS.

Kucnore! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacpilieHHbIE M HEHACBIIECHHBIE PacTBOPBI. PacTBOPUMOCTB BEIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NmpupoOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpa3yromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcujaoB. Pusnyeckue M XUMHYECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WHIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnor. HomeHknatypa kucior. dusmdeckne u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. ®usnyeckue M XMUMHUYECKHUE CBOMCTBAa COJEH.

[Tonydenue coneit

2.10

I'ereTmueckas CBA3b MEXKOY KilacCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ
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3.1

XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YyeHHEe, cOOMpaHME, paclio3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
YCIIOBHSI BOBHUKHOBEHUS U MPEKpaIleHusl ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJy4CHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOAOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugom Meau(ll) (Bo3MOXKHO HUCTIOIB30BAHKNE BUIEOMATEPUATIOB),
HaOrofieHne 00pa3lioB  BEIECTB KOJMYECTBOM | MOJb, HCCIIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpPeNeIEHHON MacCOBOM J10JIell pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MHCIIOJIb30BAaHME BMJICOMATEpUANIOB), OINpPE/IEICHUE pPACTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMojieiictBusa okcuga menu(ll) ¢ pacTBopom cepHOUM KHUCIOTBI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIN3allii, IT0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBOopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepunonnueckuii 3akoH u [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIACCH(PUKAIMU XUMUYECKUX JJIEMEHTOB. [loHsTHE O
TPYIIaxX CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMEIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

ITepuoanueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3y1eMeHTOB /.M.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoir cucrtemMbl XuMHUueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepunonpl u rpynnsl. PU3MYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnextponsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XMUMHMYECKMX 3JIEMEHTOB

IIepuognueckoit cucremel .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO




AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpYyINaM U MEpUOAaM.
3nauenue [lepumoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HaykKu W npakTuku. .M. MenaeneeB — yd€Hbld U

rpak1aHuH

3.5

3.6

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

XVUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE OO0pa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTENIbHBIX pEaKLuil (TOpeHUe, peakliuu pas3yioKeHUs, COCTUHEHMS])

Kon

11

1.2

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

BemecTBo n xumnueckas peakuus. IloBropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEPBbIX TPEX MEpPUOAOB, Kajus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJJacCaM HEOPraHWYECKUX  COEJUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakluid Mo pa3IuuHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Y4YacTBYIOUIMX B PpEaKLUU BEIECTB, MO TEIUIOBOMY 3(dekry, mo
M3MEHEHMIO CTENICHEH OKHCICHHMS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,

M0 yYacTHUIO KaTainu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,




TEPMOXUMHUYECKHUE YpaBHEHU. [IoHATHE O CKOPOCTH XMMHUUYECKOU PEaKLIUK

14

1.5

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U Te€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECCKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopust 2JIEKTPOIIUTUUECKONW NUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIMTHI.
Karuonsl, aHnoHbl. MexaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUIAAMU
xumMudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0bIe JIEKTPOIUTHL.
Peakiiun voHHOro o6MeHa. YcIoBUS IPOTEKAHUS PeaKLUi MOHHOIO OOMEHa,
IIOJIHBIE U COKpAallléHHbIE HOHHbIE YypaBHEHHs peakuuid. CBOHCTBa KHUCIOT,
OCHOBaHMH U cojeil B cBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IoHsATHE O THApPOIU3E Coei

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSIMHU KPUCTAIITMYECKHUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CIIOKHBIX BEHIECTB (XJIOpUAa HATpPUs); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEHUCTBUS pAa3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAIMN  KHCIIOT, WIeloueld ®  cole  (BO3MOXHO  HCIIOJIh30BAHHE
BUJICOMATEPHANIOB); TMPOBEACHHUE OMNBITOB, WUIIOCTPUPYIOMIUX TMPU3HAKH
MPOTEKAHUS Peakiuii HOHHOTo oOMeHa (00pa3oBaHME OCa/Ka, BBIJICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WJUTFOCTPUPYIOUINX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PeaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaUlaMH, IIejIo4yaMu). XJIOPOBOAOPO.
ComngHast KHCIIOTAa, XUMUYECKUE CBOMCTBA, MOJYyUYECHHUE, MPUMEHEHHE. [lelicTBue

XJIOpa ¥ XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BakHeume XJIopuabl U UX




HAaxO0/ICHUE B IIPUPO/JIC

2.2

2.3

2.4

2.5

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTEPHbIE CTeNeHN oKucieHus. CTpoeHune M (HU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK INpPEeACTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHasi KHUCIO0Ta, (U3NYECKHEe M XUMHYECKHUE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XUMHUECKHUE
peakiyu, JIeKalMe B OCHOBE MPOMBIILICHHOTO Croco0a IMOJyueHHs] CepHOU
kucioTel. Ilpumenenne. Conu CepHON KHCIIOTHI, KaueCTBEHHAs PEaklus Ha
cyibdar-uoH. HaxoxneHnue cepbl U €€ COCAMHEHUN B mpHUpoje. XUMHYECKOES
3arps3HEHUE OKPY’KAIOUIeH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIM,

3arpA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpcaoTBpalliCHUA

OO6miass xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUA. A30T, pacCIpOCTpaHEHUE B IIPUPOJIE,
¢dbusznueckrue U XUMHYeCKue cBoicTBa. KpyroBopot a3zora B mpupoje. AMMHUaK,
ero (u3MYeckue M XMMUYECKUE CBOMICTBa, MoiyuyeHue M npumenenue. Comnu
aMMOHHUSA, UX (QU3NYECKUEe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MOJIy4yeHue,
¢dbuznueckne W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KHCIIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIeH aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX yN0OpeHuil. XUMUYECKOe 3arpsS3HEHHE OKPYKAroIIeH
Cpelbl COETMHEHUSMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHUE BO3AyXa, IOYBBI

1 BOJIOEMOB)

®ocdop, amnorpornHsle MoguduKkauu docdopa, puzndeckue U XUMHUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. Mcmomp3oBanue QocdatoB B kadecTBe

MUHEpAJIbHBIX Y00peHuit

OOmast xapaktepuctuka s1eMeHTOB IV A-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpPHBIE CTEIIEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOIUGUKAIMK, PACIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepoaa B npuponae. Okcuubl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBL,
MOJy4YeHHE U NMPUMEHEHHE. DKOJOTHYECKHEe MPOOIEMBI, CBSI3aHHBIE C OKCHIIOM

yrnepona(lV); rumore3a rino06aqbHOrO MOTEIUICHUS KJIMMaTa;, TMapHUKOBBIN




2.6

apdekr. YrompHas KUCIOTa U €€ CONMM, UX (PUINYSCKUE W XUMHUYECKHE
CBOMCTBa, MOJyYeHHe M MpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Ucmonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IIPOMBINUICHHOCTU U

CEIIbCKOM XO3SHCTBE

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIMHCHHSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojgornyecku
BRXHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJaXx — W HX pOJIU B KHU3HU
yeroBeka. MarepuajabHOE €IUHCTBO OPraHMYECKUX W HEOPraHHUYECKUX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOMCTBA, IOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX HUCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BajkHelre cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

XUMHUECKUI HKCHEPUMEHT: M3y4deHHEe 0O0pas3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbl M HaONIOJCHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pasliaMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyraMBaHUsl caxapa IoJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEpHOM KHCIOTBHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuu Ha Ccyiabpar-uoH W HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNBb30BAaHUE BHJICOMATepHANIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAO0OPEHUH; TIOyYeHHE, COONpaHne, paclo3HaBaHUE 1
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3y4YEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MEIBIO (BO3MOKHO
UCIOJb30BAHNE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIIMYECKUX
peméTok anmaza, rpadura, (QyJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM

MPOTHBOra3a; MOJy4YeHUE, coOMpaHMe, pAcllO3HABaHWE W W3Y4YCHHE CBOICTB




3.1

3.2

YTJICKUCIIOTO Tra3a; HNPOBCACHUC KauCCTBCHHBIX peaKI_[I/Ifl Ha Kap6OHaT- )51
CUJIMKAaT-UOHbl M HM3YUCHHUEC IIPHU3HAKOB HX IIPOTCKaHUA; O3HAKOMJICHUC C
HpOl[yKI_[I/Ief/'I CHJIMKATHOM MPOMBIINIJICHHOCTH; PCIICHHUEC SKCICPUMCHTAIBHBIX

3aaa4 110 TEMC «Baxkneinme HeMeTaJIbl U UX COCOAUHECHUS
MeTtamisl 1 BX COCOAUHECHUA

OOwiast XapakTepUCTUKAa XMMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxeHus B Ilepuonuueckod cucreMe XUMHYECKUX diaeMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METaJJIMYECKasi ~KpUCTaUIMyecKass pemeérka. JIEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMHUYECKUE CBOICTBA MeTauioB. OO0Imue crnoco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIUIEHHOCTH

3.3

3.4

3.5

[lenouynsle MeTauibl: mosioxkeHue B llepumonuyeckoil cucTeMe XMMHUYECKUX
anemeHntoB .M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHUE B MPUPOJIE.
du3nyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IISJIOYHBIX MCTAJJIOB U HUX

COeIUHEHUN

[IlenoyHO3eMENbHBIE  METAUIBl MarHWd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoil cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXIEHHE B mpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplusl. Baxuelmme coequHeHUs Kanblus (OKCHJA, TUIPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomuHuit: nonoxkenue B llepuonmyeckoid cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA aIOMUHHMSI. AM(DOTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

3.6

Keneszo: nonoxenne B [lepronnueckoit cucreme XuMuieckux snementos [[.1.
MenzeneeBa; CTpoe€HHE aroma; HaxoxjaeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI B conu xkene3a(ll) u

xenesza(lll), ux cocras, cBOICTBA U MOJTydeHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMi METAJUIOB U CILJIABOB,
X (U3MYECKUMH CBOMCTBAMHM; H3YyUYEHHE PE3yJIbTaTOB KOPPO3UH METAJJIOB

(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH




4.1

B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAECOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB XECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpOoAE (BO3MOXKHO — MCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOMCTB THIPOKCHIA ANTIOMHHHUS U TUIAPOKCUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BaxHelnme MeTauibl 1
UX COECIMHEHUS»

XUMHS ¥ OKpYyXkarolas cpeaa

HoBble maTepuanbl U TexHosioruu. BeniectBa u Marepuanibl B IOBCEIHEBHOU
KU3HU YelloBeKa. XUMUs U 3710poBbe. be3onacHoe MCnoab30BaHUE BELIECTB U

XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomiert cpeapl [1JIK. Posib XUMuM B pelieHUn 3KOJI0TMYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHMKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEepPabOTKU, UX POJIb B OBITY M IPOMBIIIJICHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHue o0pa3oB MaTepHaJIOB (CTEKIIO, CIIJIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

O I[I03HAaBa€MOCTHU SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IIO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIb30BaTh MOACIHN JUIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH NEPEX0/I€ HAa YPOBEHb CPEAHETO 0011ero 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEUIINE XUMHUYECKUE MOHATUSI: XUMHYSCKUUN OJICMEHT, aToM,
MOJIEKYJia, BEHIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peakmus, peaKIuu COCTUHCHUS, PEAKIMH Pa3JIOKCHHS, PEaKIuu
3aMeIIeHUs, peaknu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE DPEaKIUH, PACTBOP, MAccoBas OIS XHUMHYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJISl U MPOLEHTHAs: KOHIEHTpALUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opburanb, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOBaJICHTHAast  CBs3b, HMOHHAsg  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIe ¥ HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, karamuzarop, [IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

BHGKTpOHHTquCKOﬁ AUCComranumn
Brnanenune ocHoBaMH XUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIICH:

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He(TH) B OBITY, CEIIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
¥ XMMHYECKHUX TPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpHUpOBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JIMTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIICHMBATh HWH(OpPMAIMIO O BEIIECTBAX, HX
MpEBpAIlCHUSIX W NPAKTUYECKOM  NPUMEHEHMH U YMEHHUE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aga4

BJ'IaZ[eHI/Ie OCHOBAMH ITOHATHHHOI'O arrmnapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YPaBHEHUN  XUMHYECKHMX  PEAKIUd; OCHOBAMHM  XMMHUYECKOU
Homenkiatypsl (IUPAC u TpuBHanbHON)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB IIEPBBIX TPEX MEPHOIOB, KU U KaJIbIIHS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIIATEIHHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue KiraccupuIupoBaTh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHIBI M THIPOKCHIBI
9.9 metaimoB |-l1A rpynn, amtomunus, menu (l1), nunka, xeneza (Il u
' I11), oxcuaer yriepona (Il u 1V), kpemuus (1V), azota u ¢pocdopa (Illu
V), ceppt (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTEKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10 _
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUI
03 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyI) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUil U HaXOAUTh KOIUYECTBO
' BeIecTBa, 00BEM M MacCy pearceHTOB WIIH MPOTyKTOB pPEaKIInu
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
12 Oe3omacHoil pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYTOBAaHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMbIMU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3I0pOBbSI U OKPYKAlOIIEW MPUPOAHON Cpeapl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JCHCTBUSA
13 Hanuuue nmpakTHuecKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIETYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YYCHHE U OMUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 0O3HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLINE IPU3HAKU [TPOTEKAHNS XUMHUECKUX peaKkLni

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M HW3Y4YEHHME €ro CBOICTB; IIOJy4EHHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4
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13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;1akmyca, METHJIOpaHkKa u
¢denondranenna) s OmpeneNieHUs XapakTepa cpelbl B pacTBOpax
KHUCTIOT U IIenoueit

WCCIIC/IOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacCTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajljla JpyrdM W3  pacTBOpa  COJIHU;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

OUHKa

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS peakuii MOHHOTO OOMeHa; KauyeCTBEHHBIC PEaKIUU Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HOHBI: XJIOPUA-, OpOMUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

NpEACTaBIATL PE3YJIbTATbl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEeMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHavya/IbHBIE XUMUYECKUE MTOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 31eMeHTOB. [IpocThie U ciioKHbIE BEILIECTBA.
13 Xumuyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKUX 3JIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3auMocBs3p KOJIMYECTBA, MAaCChl U YHCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 Pu3nyecKue U XUMUYECKUE SABJICHUSA. XMMHMUECKas peaklMs U €€ NpPU3HAKU.
' 3aKOH COXpaHEHMsI MACcChl BEIIECTB. XMMHYECKUE YPaBHEHHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuii 3akoH. Ilepuoanueckas cucreMa XuMHUYECKHUX d1eMeHToB J[. M.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTponsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUM C TIOJOKEHHEM 3IeMeHTOB B Ilepuoauueckoil cucreme u
CTPOECHHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
3.1 OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTATMYECKUX PEIIETOK (aTOMHAasi, WOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEIETKHM U BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC) u
HecoseoOpa3yrome, OCHOBaHWW (IIETOYM W HEPACTBOPHUMBIC OCHOBAHMS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11).ITonyueHne oKCHI0B METAIIIIOB

XUMHUYECKUE CBOMCTBA OCHOBAaHUHM M aM(OTEPHBIX THIAPOKCHIOB (Ha mpUMepe
THIPOKCUIOB QIIOMUHUS, OKelle3a, IMHKa). [lodmydyeHue OCHOBaHWH W
aM(OTEPHBIX TUAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOMU, (hochopHOU, KpeMHUEBOH, yroiapHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

HOJIy‘{CHI/IC KHUCIIOT

OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/Ie, pacno3HaBaHue BOJAOpOAA, KHUCIOpOJAd, aMMHAKa,

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun
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[Tomyuenue amMMmmaka, CEpHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO01me

CHOCOOBI OJTYYSHHS METAJUIOB




4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiuid MO pa3IuYHbIM MpPU3HAKAM: 110 YHCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIuy, TEPMOXUMUYECKHE YPaBHEHUs. JK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi auccoruanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIeKTPoIuThl. CHIIbHBIE U c1a0ble 3JeKTPoInThl. CTeNeHb AUCCOUau

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YelIOBEKa. besomacHoe
UCTOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopaTopuu u OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUH B
OBITYy, MeIWILIMHE, TMPOMBIIUIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeneHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPaJIOMHUHMIA, OpoH3a) B OBITy U
MIPOMBIIIIEHHOCTH UX coeAnHeHul. [oHsTHe 0 KOppo3un METalJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCIUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUJICH, STAHOJI, TNIMIEPUH, YKCYCHAsI KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnrl:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM yPaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8- ki1acc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3MaHue, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.I'., CnaaxoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3narenbctBo «IIpocBemenne»

» Xumusi: 9-if kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHKe, TepepaboTaHHOe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«M3marensctBO «IIpocBemenne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETH
HUHTEPHET
bu6mmoreka LJOK

https://m.edsoo.ru/ff0d210c
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