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MHNOACHUTEJBHASA 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 Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU 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, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM 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 JCATECIBHOCTH OOYyYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
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
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — 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,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX 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 OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWSI K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
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 CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
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 YUYEHHSI 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 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
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
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYCHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[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 MEHSIOUIUMCS YCIOBUAM 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
pa3IMyYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATHP W OICHUBATH SBIICHUS
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBALlMM 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, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS 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 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

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

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre *kene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C 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:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIyYCHHUST KUCTopoAa B J1abopaToOpuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alyIoTpoIiHas MOIU(UKALNUS KHCIOPO/Ia.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

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 IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyX€, MTOIYYCHHE,
coOupaHue, pacrno3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW 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 BELIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
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 TUJIPOKCHUIBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA 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 Ilepuonnueckoit cucreme 1. 1. Menaeneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

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

Crenenp  okuciieHusi.  OKHCIIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

®duzuka: Marepusi, aToMm, DOJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIBI, PAJAHMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUCCKUN 3apsili, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NYECKHE BEIMYMHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HUCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunoanueckuii 3akoH. [leppoguyueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3H. THIBI KPUCTAIIIUMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuii Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. [lonsatue o xaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BJIMSIFOIIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HMCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHbIE W COKpAIl€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconuanuu. KauectBeHHble peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaIoB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PpA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJIECO MaTepuasoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJOoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJENCTBUE C METalJlaMU, HEMeTaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHHUe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOpPUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENINM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENSl Kjacca KHCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuHu,



JeXallue B OCHOBE MMPOMBINUIEHHOIO CHOcO0a MOJyYEeHUS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ COCIUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
busnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
yno0peHuil. XuMUUECKOe 3arpsi3HEHUE OKPYXKarolle cpeibl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, Guznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nosyyerue. Mcnons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTPAHEHHE B MpUponae, (U3MUYECKUE U XHUMHYECKHUE
cBoiicTBa. Ancop6Omus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHJIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MOJIydeHUEe W mNpuMeHeHune. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[IepBoHaUaIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbIE HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAKHBIX BELIECTBAX: KUpax, Oeskax, yrieBoJax — U ux
poid B OKM3HM 4eloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHust 00
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B



OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IO JehCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peakiuu Ha cyJibdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyUYCHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Nmpu3HaAKOB
UX [POTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUTbl U UX COCIUHEHUS.

MeTaJiibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraynueckasi CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyyeHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MHPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
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
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (1), HaGrOAEHUE M OMUCAHUE TPOIECCOB OKPAITUBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA 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 XMMHMUYECKUX peakuuil B ObiTy. IlepBas 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 W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBIEHUE, MAaPHUKOBBIN
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, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

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



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPHEHTALUM W
pacILIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
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 OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS 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 BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 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
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 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) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
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
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT 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 CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
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 H3YUYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
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.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
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
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
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 Y4eOHbIC 1eHCTBHA:

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

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE 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 pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHMUYECKUX TMOHATHUMI: aTOM, MOJEKYIa,
XAMUYECKUN  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBLHOCTh, CTEIECHb OKHUCIICHUS, XUMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiuy 3aMeIleHUs, peakiuu OOMEHa, SK30- U DSHIOTEPMUUYECKHUE PpEaKIIUH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HEMOJsIpHAas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TMOHATUA H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIb30BaTh XHMMHUYECKYI) CHUMBOJIMKY IS COCTaBjieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWMHAPHBIX COCIWHEHUSX,
CTENICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICHKHOCTD
BEII[ECTB K OMNpPEACIEHHOMY KJIACCy COeAMHEHUM 1o (GopMysaM, BUJ XUMUYECKON
CBsI3U (KOBaJICHTHAsI U MOHHASI) B HEOPTaHUYECKUX COCIUHECHUSX;

e packpbiBaTh cmbicn llepuonnueckoro 3akona [l. WM. Menneneena:
JEMOHCTPUPOBATh  MOHUMAaHUE  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosiokeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXPAaHEHMsS] MacChl BEILIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
YYE€HHUs, 3aKOHa ABOTrajipo;

e OINKCHIBATH M XapakTepu3oBaTh Ta0auuyHyto ¢dopmy Ilepronuueckoit
CUCTEMbl XUMUYECKHX JJIEMEHTOB: pa3auyaTh MOHITHUS «rJaBHas moarpymnma (A-
rpynmna)» u «mobounas moarpymma (b-rpymma)», Maneie u OONBIITNE TEPUOIBI,
COOTHOCUTH 0003HA4YeHHUs, KOTOpble wuMerTcs B Tabnuie «llepuoanueckas
cucremMa xumuueckux odnemeHTtoB JI. WM. MeHngeneeBay ¢ 4YUCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUST aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U 3apsll
aipa, 00I11Iee YMCIIO JIEKTPOHOB U PACTIPE/ICTICHUE UX IO JIEKTPOHHBIM CJIOSM);



e KJIACCH(PUIIUPOBATh XUMHUYCCKHE DJIEMEHTHI, HCOPTAHMYECKHE BEIECTRA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBy yYAaCTBYIOIIUX B PEAKIIUH BEILIECTB, MO
TerioBoMy 3G (deKTy);

e XapakTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKAasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

e MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHMUSI XUMHUYECKUX TMPEBPAIICHUNA B Pa3IUUHBIX
YCIIOBHUSIX;

e BBIYUCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XMMUYECKOU
peakiuy;

e TPUMEHATH OCHOBHBIE OTIEPALIMU MBICTUTEIBHON JIEATETLHOCTH — aHAJIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€ — IS W3Y4YEHHUS CBOWMCTB BEILECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUYHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN );

e CIEJOBaTh  TpaBWJIaM  TIOJIb30BAaHUS ~ XUMHUYECKOHW  TOCYJIOM U
7a00paTOPHBIM 00OpPYZOBaHUEM, a TAK)Ke MpaBUiiaM OOpalIeHUs! C BEUIECTBAMU B
COOTBETCTBUM C HUHCTPYKIUSMH [0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB IO TIOJYYCHUIO U COOMpPAHHIO Ta3000pa3HBIX BeEHIECTB (BOJOpoOaa H
KHCJIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM J10Jel
PacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH M MPOBOJAUTH XUMUUYECKHUE IKCTIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHCIOT C MOMOIIbI0 HMHIUKATOPOB
(;rakMmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBAaTh CMBICII OCHOBHBIX XHUMHYCCKHUX IIOHSATHN: XHUMHYCCKUI
AJIIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBS3b, TEIUIOBOWM A((EKT peaxiuu, MoIib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIICKTPOITHTHYCCKAS
JUCCOLIMAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe PaBHOBECHE,
oOpaTUMble ¥ HEOOpaTUMbIE pEaKlMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKiuu, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHCJIEHHE U BOCCTAHOBIICHHUE,
altoTponus, amM(OTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJIGHTHAs, WOHHA,
METAJIMYECKas), KPUCTAJUIMYECKas pelETKa, KOPpPO3Hsl METAUIOB, CILUIABBI,



CKOPOCTh XHMHMYECKOM PEAKLHH, NPEeAeNbHO aomyctumas KoHueHtpamus [IJIK
BEILIECTBA;

e WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMHYECKUX IIOHSITUA U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCMOJB30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (POPMYII BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINN;

e ONPEAETATh BAJIECHTHOCTh U CTEIIEHb OKUCICHUS XUMHUUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MIPUHAJJIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHH 1o ¢dopmysiaM, BHJI XUMHUYECKOW CBsI3M (KOBaJEHTHas,
WOHHAs, METAJUIMYECKAs) B HEOPraHWYECKUX COEAUHEHUSX, 3apsA]l HOHA IO
XUMUYECKON (popMmyJsie, XapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
COEIMHEHUH, TUIT KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cmbica llepuogmueckoro 3akona JI. WM. Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ileproguueckoil CUCTEMbl XMMHUYECKUX SJIEMEHTOB: pa3jiMyaTh MOHATHS
«riaBHas noArpynna (A-rpymnma)» u «rnodouynas noarpynna (b-rpynna)», masbsie u
OONBIIME TEPUOJbl, COOTHOCUTH OO0O3HAUYEHHs, KOTOpPbIE HMEIOTCS B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOlee YHUciIo SJIEKTPOHOB U
pacripeielieHue UX Mo 3JEKTPOHHBIM CJI05IM), OOBACHATH 00IIMEe 3aKOHOMEPHOCTH
B U3MEHEHNUH CBOWCTB 3JIEMEHTOB U X COCAMHEHUN B MPENENIax MaJbIX IIEPUOOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHHS UX aTOMOB;

e KJacCU(UIIUPOBATh XUMHUYECKHUE DIIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEILIECTB, MO
TEeIIOBOMY J(QeKkTy, M0 H3MEHEHUIO CTENEHEeW OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOMKME M CHENUPUIECKUEe XHUMHUYECCKUE
CBOMCTBA MPOCTBIX U CIIOXHBIX BEUIECTB, MOJTBEpPKIas OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPABHEHUN COOTBETCTBYIOIINX XMMUYECKUX PEAKITUH;

e COCTaBJISAITb YPABHEHUS DJIEKTPOJUTUYECKON JUCCOLMALINY KUCIIOT, IIEJI0YEN
U COJICH, TOJIHBIE W COKpalléHHbIE YpPaBHEHHUS pEaKlIMi HOHHOTO OOMeHa,
YPAaBHEHHUSI PEAKLUHM, IMOATBEPKAAIOIMMUX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3H
MEK]ly BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB;

e PACKpBIBATh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;

e IIPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHMA,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAILCHUI B Pa3JIUYHBIX YCIOBUSX;

e BBIYUCIIITH OTHOCUTEIBHYI) MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BEIIECTBa B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peaxImmy,

e cOOIOATh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYI0M U J1a00paTOPHBIM
00OpyIOBaHUEM, a TaKXe IpaBuia OOpaIlleHUsl C BEIIECTBAMU B COOTBETCTBHUHU C
UHCTPYKUMSAMU 10 BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIIOro Ias3a);

e MPOBOJUTH PEAKINH, MOATBEPKIAIONINE KAUECTBEHHBII COCTAaB Pa3IUYHbIX
BELIECTB: PacllO3HABaTh ONBITHBIM MyTEM XJIOPHUA-, OpOMUI-, HOAUA-, KApOOHAT-,
docdar-, cuukar-, cyiabpar-, THAPOKCUA-UOHBI, KaTUOHBl aMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOAHBIX PAacCTBOpPaX HEOPTraHUYECKHUX
BEIIIECTB;

e MPUMEHSITH OCHOBHBIC OTEPAIIUN MBICIUTEIHLHONU JESTEIBHOCTH — aHAIHU3 H
CHUHTE3, CpaBHEHHUE, O0000IIeHHE, CHUCTEeMATHU3allhi0, BBIBICHUE NPUYMHHO-
CJIEICTBEHHBIX CBA3EH — JJI U3yUEHUs] CBOMCTB BEILIECTB U XUMUYECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHBIC  METOJAbI IO3HAHUS — HAONIOJCHHE, W3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB

)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmnoreka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
59 Bonopox. Ilonarue o kucimorax g 1 bubmuoreka [IOK
A COJSAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 1 but6mmorekxa [IOK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne 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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 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. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps//m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| IIpeamer xumun. Pons XMMuUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 ITonsatre o MeTOgaX MO3HAHUSI B XUMHUH 1 bubnmnorexa LIOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktrueckas padora Ne 1 «IIpaBwmiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 bubmmnorexa LIOK
patop p patt https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 Brommorexa LHOK
P p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 ATo oJie 1
TOMBI H MOJICKYJIT https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) | bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThle M cIOKHBIE BEMIECTBA 1 bubmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 Brommorexa LHOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 Xumuueckas Gpopmyia. BaieHTHOCTb aTOMOB
opy https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJIEMEHTOB
1 OTHOcUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast JoJIsI XUMHYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Mosnbs. MossipHas bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 KonTponbnas padora Nel no teme «Bemecta bubnuorexa [IOK
U XUMHAYECKHUE PEAKIIAN» https://m.edsoo.ru/ff0d4290
18 Briuucnenus koandecTa, Macchl BELIECTBA 11O bubnnoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMuueckux peakimia
19 (coenMHEHUsI, PA3IOKESHHUS, 3aMEIECHUS bubmmorexa [OK
A »P ’ m ? https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
20 sHnukioneauct. O6o0eHne u bubmorexa HOK
t AHCT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
Bo3ayx — cMmech razoB. CoctaB Bo3ayxa.
Y Y bubmuorexa [JOK
21 Kucnopoa — ameMeHT 1 mpocToe BENIECTRO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuorexa [JOK

22 .
KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHUE) hitps://m.cdsoo.ru/f0d46 14
[TonsiTue 06 okcumax
CriocoOsI MOTy4eHHST KHCIIOPO/ia B
23 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOH peaKIuu,
24 MOHSTHUE O TEPMOXUMHUYECKOM YPaBHEHUH bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 bubmorexa HOK
P e, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonmydyenue u coOMpaHue KUCIOPO1a bubmorexa LHOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YECHHE €r0 CBOMCTBY
7 Bonopon — aneMeHT 1 mpocToe BEIECTBO. bubnnoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
)3 du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT
OTPITHE © RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ffod4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonmydeHnue u coOMpaHue BOIOPOIa bubmmorexa [OK
y N p AOpOAa, https://m.edsoo.ru/ff0d4£42
W3YYECHHE €r0 CBOMCTBY
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo bubmmorexa [OK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Brrunciienus 00b€Ma, KOJIMYECTBA BEIECTBA

33 rasa rno ero u3BeCTHOMY KOJIMYECTB bubmmorexa [IOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WJIN 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKIIM1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [IOK
peaitiii 1 https://m.edsoo.ru/fR0d5708
OTHOIIECHUH Ta30B
35 DOuU3nIeCKre U XUMHUYECKUE CBOMCTBA BO/IbI bubmorexa HOK
A https:/m.edsoo.ru/f0d587a
bu6mmoreka [IOK
36 CocraB ocHoBanuil. [lonsitue 00 nHIUKAaTOpaXx
AHRATOP https://m.edsoo.ru/fR0d59e2
Bopna xak pactBoputens. HacbleHHsie u
37 HEHACBILIECHHbIE pacTBOPBL. MaccoBas 1071 bubmorexa LHOK
B PacTBOpBL A https://m.edsoo.ru/fR0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pad6ora Ne 5 o teme
38 «IIpuroTtoBiieHHE PACTBOPOB C OMPENETEHHOMN bubmmorexa [TOK
p . . p p el https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue 1 XUMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Buommorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarnms, bu6mmorexa [IOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonydyeHue U XMMUYECKUE CBOMCTBA KUCIOT bubmorexa HOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJyYECHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7]a4 10 TEME bubnunoreka [HOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
43 I'eneTnyeckas cBA3b MEXKAY Kilaccamu bubnnorexa [HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001eHre U cUCTEeMaTHU3alnsl 3HAHUI
- H https://m.edsoo.ru/00ad9cb2
CamocrosiTenbHas padboTa 1o Teme
50 "OCHOBHEBIE KJIaCChl HCOPTAaHUYECKHX bubmorera [JOK
. p https://m.edsoo.ru/00ad9ela
COCMHEHUI
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX dJIeMeHTOB. [IoHsTHE O Tmax bubmorera [JOK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX AJICMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6mmoreka [JOK
52 cUcTeMa XUMUYECKuX 3yemMeHToB [I. .
https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepmronasl, TpymIIBI, IO TITIBI bubmorexa [TOK
PHOJEL, TPYTHIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SJIEP. bubmuorexa [JOK
W3oTomb! https://m.edsoo.ru/00ada342
55 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEeK aTOMOB bubmuotexa [JOK

aneMeHToB llepuoanueckoii cucremst . U.

https://m.edsoo.ru/00ada6bc
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Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECCKOI'0 3JIEMCHTA I10

bu6mmoreka [IOK

56 ero nojoxenuro B Ilepuo €CKOU cucTeMe
ro noj HHIO B LICpHOMIH 1 CHeTeM https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa aJis
57 a3BUTHUS HAyKH U npaktuku. J1. U bubmorera [TOK
P y . p . IR https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH, M€1aror U rpaKJjaHuH
PesepBusblii ypok. O0001IEHIE 1
P P N N bu6mmoreka [IOK
58 cucTeMaTu3alus 3HaHui / Becepoccuniickas
https://m.edsoo.ru/00adb33c
poBepoyHas pabora
b K
59 HMonnag xumudeckas cBsI3b nomorexa O
https://m.edsoo.ru/00adac34
KoBasienTHast monsipHasi XUMHUYECKasi CBS3b.
60 OIEKTPOOTPULIATEIIHLHOCT AaTOMOB bubmmorexa LHOK
pooTpHI https://m.edsoo.ru/00adaab8
XUMHYECKHUX DIIEMEHTOB
61 KoBanenTHast HenonsapHasg XuMHUueckas CBI3b bubmorexa LHOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
62 IToBTOpeHue u 0000IIIEHIE 3HAHU
p B https://m.edsoo.ru/00adaab8
KonTponbnas padora Ne3 no teme «CtpoeHue
63 aroMa. XumMuyeckas cBsa3b» / Beepoccuiickas bubmmorera [TOK
) p https://m.edso0.ru/00adb486
MpoBepoyHas pabora
bu6mmorexa [IOK
64 CreneHp OKUCICHUSA
https://m.edsoo.ru/00adae28
65 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmorexa LOK
peartt https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN Eubmiorexa IIOK

https://m.edsoo.ru/00adb076
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PesepBHeIil ypok. O6o0mIeHHE 1

67 cucTeMaTu3anus 3Haguil mo temMe «CTpoeHue 1 buGnnorexa LIOK
I P https://m.edsoo.ru/00ad9cb2
atoMa. XuUMHUYECKas CBI3b)»
68 PesepBHelil ypok. O600mICHHE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnsie IlpakTHueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3akoH. [lepuoanueckas
bubnuoreka [{OK
1 cucTeMa XMMHUYecKux 35meMeHToB . 1. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKUX HJIEMEHTOB IEPBBIX TPEX 1 bubmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Krnaccudukanus 1 HOMEHKIATypa | bubmmoreka [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYeCKOM CBSI3U U THITBI | bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
CamocrosiTenbHas paboTa 1mo Teme
5 «IloBTOpEHUE U yriyOieHre 3HaHU 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanys XuMHUECKUX peaklui 1o | bubmmnorexka HOK
pasIUYHBIM IPpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOM pEeaKIuu.
bubnunorexa LIOK
7 [ToHsATHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.
g @®akTophl, BIUAIONINE HA CKOPOCTh | bubnunorexa LIOK

XUMHYECKON PEaKIMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubmuoreka [JOK
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubnmorexa LHOK

yp peak https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN
12 B CBETE IPEACTaBICHUI 00 Bubmiorexa OK
pea . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHUNA 00 DIIEKTPOIIMTHUECKON buGnuorexa LIOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 TTousatue o ruapoanse cojei buGnuorexa LIOK
AP https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
B H https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a1a9» https://m.edsoo.ru/00addbfa
KonTponbnas padora Nel no teme

17 «DIIEeKTpOIUTHYECKAs IUCCOLIMALIS bubmorexa HOK

P a THarH. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO6mrast XxapakTepruCTHKA TaJOTEHOB. bubmmoreka [JOK
XHMMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIIOTA,

19 XI/IMII;JIIICCKI/IS CBOMCTBA, MOJIyYEeHHE bubnuorexa [IOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HonyquI/Ie COJISTHOM KHCJIOTBI, U3YUYCHUC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancaenus mo YPaBHCHUAM XUMHNYCCKUX

21 €aKIUil, eCI1 OJUH U3 PCarcHTOB JaH B bubnmorexa LHOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO6mas xapakTepucTuka 3j1eMeHToB VIA- bubmmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHsle MOU(PUKALIMY CEPBI.
P ¢ R P . bubnunoreka LIOK
23 Haxosxnenue cepsl U €€ coelMHEHUH B
. https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA Cepbl
24 CepoBojnopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUe bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALUE B OCHOBE
2% MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIllel Cpelibl COETUHEHUSIMHU CEPBI
7 Briuncienne MaccoBOM TOJIH BEIXOOA bu6mmoteka IIOK
MIPOIYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTeprucTHKa JIEMEHTOB V A-
28 Tpynmsl. A30T, pacipocTpaHEeHUE B IIPUPOJIE bubmorexa LHOK
Py ' - pactipoctp . PHpOE, https://m.edsoo.ru/00adeca6
¢bu3nyeckrue 1 XuMUYeCcKre CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4YCHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme
30 «Ilony4yenne aMMuaka, U3y4eHHe ero bubnmorexa LHOK
. Y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u but6mmoreka [IOK
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XMMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIAOOPECHU.

bu6nmmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
bu6nmorexa [IOK
33 KHCJIOTa, GU3HUYECKUE U XUMHUCCKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEpaJbHBIX y100peHuil. 3arps3HeHue bubmorexa LIOK
p N YAHOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
35 VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
(hU3UYECKre U XMMUYCCKHUE CBONCTBA https://m.edsoo.ru/00adfd9¢c
Oxcunel yraepojaa, ux pusnveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bubnmorexa LIOK
po0JIeMBbI, CBSI3aHHBIE C OKCHIOM YTJIEpOIa https://m.edsoo.ru/00adfebe
av)
b K
37 VYronbHas KUCIIOTa U €€ CONH nomotexa O
https://m.edso0o.ru/00aec006¢
[IpakTuueckas padbora Ne 4 o Teme
| bu6nmorexa LIOK
38 [Tonydenue yriaekucnoro rasa.
" https://m.edsoo.ru/00ae027¢e
KadecTtBenHnas peaxiys Ha kKapOOHAT-HOH
39 IlepBoHauaIbHBIE TOHATHUS 00 OPraHUYECKHX bubmuoreka [IOK
BELIECTBAX KaK O COEAUHEHUX YIiIepoaa https://m.edsoo.ru/00ae054¢
bubnunorexa LIOK
40 Kpemuuii u ero coequuenust
P s https://m.edsoo.ru/00ae080a
41 ITpakTruyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a/]a4 1O TCME

https://m.edsoo.ru/00ae0bf2
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«BaxHeuIe HeMeTaJIbl U UX COEIMHEHU

KontponbHas padota No2 o teme

bu6nmoreka [IOK

42
«Baxxueime HeMETAJUIBL U UX COCIUHEHUS)) https://m.edsoo.ru/00ac0e18
OO6m1ast xapaKTepuCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnuorexa [JOK
CBSI3b U METAJUTUYECKAST KPUCTAILUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3nvYecKre CBOMCTBA METAJIIOB
XHUMHYECKHE CBOMCTBA METAIJIOB.

44 OJIEKTPOXUMHUUECKUI PSII HAIPSOKEHUH buGnuorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METaJIJIOB
OO01mmue criocoObl MOTYYeHHUS METAJLIOB.

45 CmuiaBbl. Beranciienus o ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

bu6mmoteka IIOK

46 [TonsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ael1278
bubmmoreka IIOK

47 €JIOUHBIEC METAJIBI
m https://m.edsoo.ru/00ael14b2

48 OKcHabl ¥ THAPOKCHUIBI HATPUS U KaJIHs bubmmorexa OK

p p https://m.edsoo.ru/00ac14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubmmnorexka HOK
MarHuu https://m.edsoo.ru/00aec15e8

50 Baxkueiiime coeauHeHU KaJIbIUS bubmmorexa TIOK

https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI

. N Bubnuoreka IIOK

52 XKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS H

https://m.edsoo.ru/00ae1886

53 [IpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
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"YKé&cTkocTh BOJBI U METO/BI €€ yCTpaHeHus"

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

. bu6nmoreka [IOK
>4 AsomHHH# https ://m.edso:)l.ru/Oan 1c64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6nmoreka [IOK
36 Kexeso https://m.edso:)l.ru/Oanld86
57 Oxcupsl, TUIpOKCH B U comu xxenes3a (1) u bubnnorexa [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpaxTnueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a]1a4 110 TEME bubnnorexa [IOK
«BaxkHENIIME METAIUIBI U UX COEIMHEHUS hutps:im.odsoo.u0uc3des
Boruncnenus no ypaBHEHUSIM XUMUYECKUX
€aKIIMi, €CJIM OJIMH U3 PEearcHTOB JIaH B
60 1:136LIHTK6 WIH cozfepmHTl;pHMecn. " bubmmorexa LIOK
BrluncieHus MaccoBOil 10U BbIXOa bitps:i/m.cdsvo.ru0acl 730
MPOYKTa peaKIuu
61 O06o0meHre u cucTeMaTr3aIis 3HaHHHA
6 KonTponbnas padora Ne3 no teme
«BakHelmme MeTamIbl ¥ X COSAMHEHUSDY
63 BemectBa 1 Matepuanbl B TOBCETHEBHOM bubnunorexa LIOK
’)KU3HHU YE€JI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAOLIEN bubnuotexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
pooiem https://m.edso00.ru/00ae4270
66 PeseprubIil ypok. O600mmeHue 1 bubnuotexa [JOK
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O600ICeHHE 1 | bubnmnoreka HOK
cUucTeMaTu3alus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600mienue u | bubmmoreka [JOK
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM MIPOI'PAMMOBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

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

1

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATHUSA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IIOHATHM: aTOM,
MOJIEKYJ1a, XUMHUYECKHM D3JIEMEHT, IMpPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKalKMsi  PEaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
pa3IOKEHUs, PEAaKIMW 3aMEIICHHs, peakuuu OoOMeHa, 0JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BellecTBa (MPOIEHTHAs: KOHIIEHTPAIIKs ) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATUUA |

b2 IIPUMEHSATH 3TH MOHATHUSA IIPU ONMCAHNU BEIIECTB U UX NPEBPALLEHUN
13 UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJsI COCTaBlIeHUS (opMys
' BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN
pacKpblBaTh  CMBICI  3aKOHOB  COXPaHEHHUS MacChl  BEUIECTB,
1.4 IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYEHMs, 3aKOHa
ABoraapo
15 ONpeeNsiTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B  OHWHapHBIX
' COEIMHEHUSX
L6 KJIaCCU(UIUPOBATh XMMHUYECKHE PEAKIUU (10 YHUCIYy U COCTaBY
' YYacCTBYIOLIMX B PEaKIMH BELIECTB, M0 TEMIOBOMY YPQEKTy)
L7 BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO MAaccChl
' BEIIECTB
L8 BBIUUCIIAATh MAacCOBYIO JIOJII0 XUMHUYECKOro 3JeMeHTa Mo (opmyiie
' COEIMHEHUS,
1.9 BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE
1.10 IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbI MO3HAHUS — HAOJIOJCHHUE,




2.1

U3MEPEHHE,  MOJICJIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )
[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTAHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TMOHSATHH: OKCHun,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

23

24

ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIacCy
coeMHeHul no popmMynam

KJIacCU(UIIUPOBATH HEOPTaHUYECKUE BEILIECTBA

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEILLECTB Pa3JIMYHBIX KJIACCOB, MOJATBEpXIasi ONMCAaHUE NpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUANA

2.5

IMPOrHO3UpPOBaATh CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71abopaTOpHBIM O00OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBINOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATh U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHondTaaer, METHIOPAHK U IPYTHe)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEeaKInu

3.1

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

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peaknuumn»

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX IOHATHH: SApPO aToma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKasl CBA3b, IOJIIpHAs WM HENOJIApHAas KOBAJICHTHasl CBs3b,
AJIEKTPOOTPHULIATEIBHOCTD, HMOHHAs CBSA3b, HOH, KATHOH, AaHUOH,

CTCIICHb OKUCJICHUA

32

K.HaCCI/I(pI/ILII/IpOBaTB XUMHYCCKHE DJICMCHTBI

33

OMHCHIBATh U XapaKTepHu30BaTh TaOnmuuHyro ¢opmy I[lepuomudeckoii




CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIABHAS
noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,

«Manble» U «OO0JIBIINE) MEpUOAbI

3.4

3.5

3.6

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX DJJIEMEHTOB OT UX TnoNoXkeHus B Ilepuoanueckoit

CHCTEMCE

COOTHOCUTH  0003HAu€HUs, KOTOpble HUMEKTCSI B  Tabnuue
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.H.
MenjeneeBay € YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHMYECKMX DJIEMEHTOB (COCTaB M 3apaj sjapa, oOliee 4YuCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

Kona
NPOBEPAEMOro
pe3yJbTara

OIIpCaACIsATL BHI XHMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KUIIACC

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

1

ITo Teme: «BemmecTBo U XUMUYECKas PEaKIIU»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: pPacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIEKTPOIUTHUYECKAsE JAMCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTtumbie i HeoOpaTuMbIe peakiuu,
OKHCJINTEILHOBOCCTAHOBUTEILHEIE peakIum, OKHUCJIATEND,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHE, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTaJNIMYecKas pemeTKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PEaKUn

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IMPUMCHATH OTU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI

1.3

COCTAaBJIATh YPaBHCHUA BHCKTpOHPITH‘ICCKOﬁ JUucconuanuu KHCIIOT,

LIEJI0YEH W COJIEH, IOJIHBIE M COKPALEHHBIC YPAaBHEHUs DPEaKLUU




WOHHOI0 00OMeHa

1.4

1.5

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuit
MPOBOAMTDH PACUETHI MO YPABHEHHUIO XUMUYECKOM peakIuu

IlIo Ttemam: «Hemerammel M ux COCOUHECHUA» H «MeTaiutel U HX

COCOAUHCHUA»

2.1

2.2

23

24

2.5

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U ceU(PUUECKIEe XUMHUUECKUE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, IOATBEPKIAasi ONUCAHHE
IIpUMEpaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

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

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTIICKUCIIOTO rasa)

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOOAHBIX paCTBOPAX HCOPTraHUYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MPUMEHSTh OCHOBHBIE OIEpAIli MBICIUTENBHON JEATENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBCHHBIX CB$I3€I>'I —  JJId I/I3y‘-ICHI/I$I
CBOWMCTB BEIIECTB M XUMHYECKHX pEaKIIMid, eCTCCTBCHHOHAYYHBIC
MECTOAbI IIO3HAHUA — HaGHIOIICHI/IC, I/IBMepeHI/Ie, MOI[GJII/IpOBaHI/IC,

AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )




Kon

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

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

1.4

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—MOJ’IGKyanHOG YUCHUC

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

B COCTUHEHUH

1.5

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

XUMHUYCCKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpaHCHUA MACChl BEIICCTB. XHUMHUYECKHE YpaBHCHU. KJ'IaCCI/I(bI/IKaI_[I/IH

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

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYI0H, C MpaBUIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opya0OBaHHEM, H3yuY€HHE M ONucaHue (QU3MUYECKHX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IJIaBIeHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe  CBEuYd, [pOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICIICTBUE MeNa C KHCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB MPOTEKAHHWS XUMHUYECKHMX peakuuid (pa3joxeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHCIOTBI C XJOpHIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a ¢ PaCTBOPOM
conu meau(1l), n3ydenue cnocoOoB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,
buapTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE

OYNCTKH HOBapeHHOfI COJINn, Ha6JIIOI[eHI/IC " OIMMCAaHUC PE3YJILTATOB MMPOBCIACHUA




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 MoaupuKalus KUCIopoia

TemnoBoit 3 dekT XUMUIECKON peakluy, TEPMOXHUMHUECKHUE YPAaBHEHHUSI, K30~
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,

¢u3nueckue M XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI MOIY4EHHUS.

Kucnore! 1 conn

24

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
BOABI B TMpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKA
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunid. Oxcuabl. Knaccugukarus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcujaoB. Pusndeckue M XUMHUECKUE

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. Knaccudukainus kucnor. Homenknatypa kucinor. dusmnueckue 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 KilaCcCaMHU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

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
yCIIOBHS BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IOJy4CHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOAOpOAA (rOpeHHe), B3auMoeicTBUE
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHKUE BUICOMATEPUATIOB),
HaOrofieHne 0o0pa3llioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpPeNeIEHHON MacCOBOM J10JIell pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBHE BOJbl C MeTaJyIaMU (HaTpUeM U KaJlbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OIPE/EIEHUE pPaCcTBOPOB
KUCJIOT U IIEJOYEeH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, Hu3ydyeHue
B3auMmojieiictBua okcuga menu(Il) ¢ pacTBopoM cepHON KUCIIOTHI, KUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIN3allii, IT0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBOopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCITUTEIBHO-

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. [leproanueckas cucteMa XUMUYECKUX 3i1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoguueckoir cucrtemMbl XuMHUueckux dnemeHTtoB [[.M. MeHnneneesa.
Ilepunonpl u rpynnsl. PU3MYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA
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Crpoenne atomMoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexrtponsl. 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

IPaKIaHUH

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

Kon

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])

9 KJIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [Toropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaiuus, KaJIbLUA U HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM djeMeHTOB B llepuoanueckon

CUCTEME U CTPOCHUEM NX AaTOMOB

1.2

1.3

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa xuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BELIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJJacCaM HEOPraHWYECKUX  COEJUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XuMUYECKUX peakIMid M0 pa3IUYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEILECTB, MO TEIUIOBOMY 3(dekty, mo
M3MEHEHMIO CTENICHEH OKHCICHHMS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 yYacTHIO KaTaau3aropa). OK30- M  JHIOTEPMHUYECKHE  peakluy,

TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE 0 CKOPOCTH XMMHUYECKOHN peakiuu




1.4

1.5

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

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

ANIEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katnonsl, annoHbl. MeXaHHU3M JUCCOIMAIIMN BEUIECTB C Pa3IMYHBIMU BHJIAMH
xumudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiun nonHOTO OOMEHA. YCIIOBHUS NMPOTEKAHHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE YpaBHEHMs peakiuil. CBOWCTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEJACTABICHHH 00 JJICKTPOJUTHYECKON

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O THApPOIU3E COoJIeit

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHUE C MOJENSIMU KPHUCTAJUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEHIECTB (XJIOpuAa HATpPHUs); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u conedl  (BO3MOXKHO MCIOJIB30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (FrOpeHue, peakiy pas3iioKeHUs, COeIUHEHUS);
pacrno3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C IOMOIIbIO KAUECTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamie! un ux COCIUHCHU A

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u pu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJielicTBHE C MeETaUlaMH, HEMETaUlaMH, IIejIo4aMu). XJIOPOBOAOPO.
CongHast KUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIydYeHHE, MpUuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOAOPO/A HAa OpPTaHM3M ueloBeka. BakHeilline XJIOpuabl U UX

HaxO0XJICHUE B MIPUPO/IC




2.2
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2.4

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEINIeHN OKucieHus. CTpoeHue U (Gpu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOAa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
dbusnueckne W XUMHUYECKHME CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, GU3NYECKHE M XHUMHYECKHE CBOWMCTBA
(obmme Kak mpeAcTaBHTENsS Kiacca KHCIOT U crernuduieckune). XuMHUECKHUe
peakiuu, JIeKalue B OCHOBE MPOMBIIUICHHOTO CIoco0a IMOJIYYeHUSI CEPHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cyibdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMHUYECKOe
3arps3HEHUE OKPY’KAIOUIeH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €TO IpcaAoTBpalllCHUA

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
¢dbusnyueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHe M npuMeHeHue. Conm
aMMOHHUA, UX (U3NYECKHEe M XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUSI. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢dbu3nueckue W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KUCJIOT U crnenuduueckue). Vcmonp3oBaHe HUTPATOB M COJieH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX yn0OpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKaroIIeH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/IyXa, TTOUBBI

1 BOJOEMOB)

®ocdop, amnorpornHsle Mogudukauu docdopa, puzndeckue U XUMHUYECKUE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Quanyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Mcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

OOmast xapaktepuctuka s1eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aUIOTPOIHBIE
MOJTUGUKAIIMK, PACIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Axacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriieposa,
uxX (uznyeckrue W XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPTaHU3MBI,
MOJIy4eHUE U MPUMEHEHHe. DKOJIIOTUYECKUe MpoOIeMbl, CBA3aHHbBIE C OKCHUIOM
yrinepona(lV); rumore3a rino06agbHOrO MOTEIUICHUS KJIMMaTa;, TMapHUKOBBIN
a¢pdexr. YrompHas kucinora W e€ coiu, UX (UINYECKHEe W XUMHUYECKHE

CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-




2.6

HoHEL. Mcnonp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IIPOMBINUICHHOCTU U

CEIIbCKOM XO3SHCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHMSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJIEH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTue o Ouojornyecku
BRXHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJaXx — W HX pPOJIU B KHU3HU
yeyoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKHMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOMCTBA, IIOJIy4€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BajkHelre cTpouTenbHble MaTepHAabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiembl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBC@HHGBHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe 0Opas3lioB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyrauBaHus caxapa IoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTBHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIIOTHI, MPOBEJCHHE
KaueCTBEHHOW peakuuu Ha cyabpaT-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAO0OPEHUH; TIOyYeHHE, COONpaHne, paclo3HaBaHUE 1
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHUA U  ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX MPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIIOTHI C ME/bI0 (BO3MOKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); H3yUYE€HUE MOJIENed KpHUCTaNINYECKUX
peméTok anmaza, rpadura, (¢yJUlepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHUE, coOMpaHMe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCIOro ras3a; IMpOBEJCHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- U

CUJIMKAT-UOHbBI MW HU3YUCHHUC TIPHU3HAKOB HX IPOTCKAHUA; O3HAKOMJICHUC C




3.1

3.2

HpO[[yKI_[I/Ief/'I CHJIMKATHOM MPOMBIINIJICHHOCTH; PCIICHHUC SKCIHCPUMCHTAIBHBIX

3aaa4 110 TEME «Baxkneinme HeMeTaJJIbl U UX COCOAUHECHUA»
MeTtamisl 1 BX COCOAUHECHUA

OOwiast XxapakTepUCTUKAa XMMUYECKUX HJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHYECKUX diaeMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTa/IMyeckass pemeérka. OJIEKTPOXUMHUYECKUN  psf

HaHp}I}KeHI/Iﬁ MCTaJJIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIIUIEHHOCTH
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3.5

[llenounsie meTamwibl: mojoxkeHue B llepmonnueckoi CUCTEME XHMHYECKHUX
anemeHntoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHUE B IPUPOJE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIIBI U
THAPOKCUABI HATPUAd W KaJiud. HpI/IMeHeHI/Ie IISJIOYHBIX MCTAJJIOB U HUX

COeTUHEHUN

[IlenoyHO3eMENbHBIE ~ METAUIBl MarHWd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKuX 3y1eMeHToB /.M. MenneneeBa; cTtpoeHue
UX aTOMOB; HaxOXIEHHE B mpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kaublusl. Baxuelmme coeauHEHUs KaibIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomMuHuil: nonoxkenue B Ilepuoauueckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpO€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmdeckue u
XMUMHAYECKHE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

3.6

3.7

Keneszo: nonoxenne B [leproanueckoit cucreme XuMu4eckux snementos [[.1.
MeHieneeBa; CTpOGHHME aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHYECKHE CBOMCTBa jkene3a. OKkcuIpl, THApokcuabl U coiu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U IOTyUYEHUE

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3ilaMu METAIJIOB U CILIABOB,
X (U3MYECKUMH CBOMCTBAMM; H3YyUYEHHE PE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA Kalblus W HaTpus C BOAOHM  (BO3MOXKHO

WCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI;




4.1

mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEAKIIMi HAa HOHBI
(Maraus, xanbius, antoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
nccaenoBaHre aM(GOTEPHBIX CBONCTB THAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «BaxxHeime MeTauibl U
WX COCOUHCHUS»

XuMUs U OKpy’Karolas cpena

HoBbie mMaTepuaibl U TeXHOJOTHH. BemiecTBa U MaTepuaibl B IMOBCEIHEBHOM
KU3HH YesIoBeKa. XUMHUS U 3[I0pOBbe. be3ornacHoe Mcronb30BaHue BEIIECTB U

XUMHNYCCKHUX peaKHHﬁ B 6BITy. HepBaﬂ nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpy»xkatomiet cpeapl [1JIK. Posib XuMuM B pelieHUn 3KOJI0IMYECKHX MPOOIIEM.
[IpupoaHble HMCTOYHMKHM YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEpPadOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3ydyeHue o0pa3oB MAaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAJUJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)




MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Koxa

NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

1

1.1

1.2

[Ipencrapnenue:

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayYKH Kak obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHU CPEAU APYTI'UX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HU3YUCHUA
XHUMHNYCCKHX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

o cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHSX
XUMUYECKOW HAyKW, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U c/eNaTh OCO3HAHHBIM BBIOOP XMMHU Kak MPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 001ero o0pa3oBaHus

Branenne cucteMoll XMMHMYECKMX 3HAaHUM M yYMEHHE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHssA), XUMHYECKas
peaKIus, peaKkiuy COCIAWHEHHS, PEaKIUH pa3IoKEHHs, pEeaKIuu
3aMeIleHUs, PeaKkluu OOMeHa, TEIUIOBOM 3((eKT peakuuu, 3K30- U
SHIOTEPMHUUYECKNE PEaKIUH, PAacTBOpP, MAccoBas HOJIST XUMHYECKOTO
AIIEMEHTA B COEIMHEHUH, MAaCCOBast IOJISl M TIPOLIEHTHAS! KOHLIEHTPALIUS
BEII[ECTBA B PAaCTBOPE, PO aTOMa, HIICKTPOHHBIN CJI0i aToMa, aTOMHast

opbutanb, paauyc aroMa, BAICHTHOCTb, CTENEHb OKHUCIICHUS,




2.2
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XUMHMYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass pelérka (aToMHas, MOHHas, MeTaJuIMJyecKasi,
MOJIEKYJIIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakiHH,
CKOPOCTb XMMHUYECKOW peakumu, Katanmsarop, IIJIK, xopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATalOIIME 3aKOHBl XMMMH: 3aKOH COXPAHEHHsS MAacChl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHUs:, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanun

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE NIPaBUIIBHO UCIOIb30BaTh U3yUEHHBIE BELIECTBA U MaTEPUaIb
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MNEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOOB
(yrns, mpupoAHOro rasza, HeTH) B OBITY, CETBCKOM XO3SIHCTBE, Ha
MPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE TPOTrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKa M OKPYKAIOILYIO

MPUPOJIHYIO CPEY

3.2

3.3

3.4

YMCEHUEC HHTCIPUPOBATD XHUMHUUYCCKHEC 3HAHHA CO 3HAHUAMH AOPYTUX

y‘-IC6HLIX npeaAMETOB

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass U HAy4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBaTh HH(POPMALMIO O BEIIECTBaX, HX

NpeBpalleHUsIX M NPaKTHUYECKOM MPUMEHEHMH U yMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6HO-H03HaBaT€JII>HbIX 3aga4d

Bnagenue ocHOBaMH IIOHSTHHHOTO afrmapara M CHMBOJIMYCCKOTO
A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,

YpPaBHEHUN  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU




HoMmeHknatypsl (IUPAC u TpuBHaibHOI)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHA djeMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaAMH CTPOCHHSA aTOMOB

5 XMMHUYECKHX DJEMEHTOB (COCTaB M 3apsii sApa, odliee YHcio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS ¥ KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX @EpUOAAX H  TJIABHBIX
MOATPYIIax) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa

7 YMmenne kinaccuumpoBarth:

7.1 XUMHUYECKHE ICMCHTBI

7.2 HEOpraHMYEeCKUe BellecTBa

7.3 XUMHUYECKHUE PEaKIuN

8 YMeHue onpenesiTh:

o1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHa

%o BHJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYPHI B

' COETMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHUH )

8.4 OKUCITUTETh U BOCCTAHOBHUTEIIb

9 YMeHue XxapakTepu30BaTh (PU3NIECKHEe U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIBITH, aJTFOMHHHH, JKEJIE30)
CIIOXHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI

97 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u

. IT), oxcuaet yraepona (II u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)

93 MPOrHO3UPOBaTh W  XapaKTepU30BaTh CBOICTBAa  BEIIECTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
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3aBUCHUMOCTHU OT UX CBOWCTB, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKHUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

TOM YHUCJIC:

10.1

peaxIuit HFOHHOTO OOMEeHa

10.2

OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKum”I

10.3

10.4

HWIUTIOCTPUPYIOINHUX XUMHUYCCKUC CBOMCTBaA HN3YYCHHBIX KJIACCOB

(Tpymim) HEOPraHUYECKHUX BEIIECTB

MOATBCPKAAIOIUX 'CHETUYCCKYIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BIUUCIATH (IPOBOJAUTDH PACUEThI):

11.2
11.3

11.4

12

12.1

OTHOCHUTEIIbHYI0O MOJICKYJIIPHYIO U MOJISIDHYIO MacChl BEIIECTB,

MacCCOBYIO JOJIFO XUMHNYECCKOI'O 3JICMCHTA B COCAUHCHUN
MacCCOBYIO JOJIFO BEIIECTBA B paCTBOPEC,
KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

M0 YpPAaBHCHUAM XHUMHYCCKUX peaKHI/Iﬁ U HaXOOUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MacCy peareHTOB WIH POJTYKTOB PEAKIIUU
Bnanenue (3HaHuE OCHOB):

OCHOBHBIMM ~ METOJJaMM  HAy4YyHOTO  TIO3HaHWS  (HaOJIOJICHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPU U3yUEHUH BEIIECTB U
XMMUYECKHX SIBJICHUH; yMEHHE CcGHOpMYJIHpPOBATh MpoOJieMy W

MIPEIOKUTH IyTH €€ PELICHUS

12.2

12.3

0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMH

MIOCY101 1 1ab0paTOpHBIM 000PY0BaHUEM

npaBuUiIaMy 0€30MIaCHOTO OOpaIleHUs C BEIIECTBAMH, UCIIOIb3yEMbIMU
B MOBCEHEBHOM >KM3HH, MIPaBUIIaMH MOBEACHUS B LIESIX cOepekeHus
3I0POBbSl U OKPYXKAIOLIEH NPUPOJHOM Cpelpl, ITOHUMaHUE BpeEaa
(omacHOCTH) BO3ICMCTBHS Ha JKHUBBIE OPraHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIEHUS U MPEJOTBPALICHUS MX BPEIHOTO

BO3JICUCTBUSA

13

Hamuune MPAKTUYCCKUX HABLIKOB IUIAHUPOBAHHUA U OCYHICCTBIICHUA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YYCHUC U OIMCAaHUEC (1)I/I3I/ILICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHEC
C (1)PI3H‘I€CKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,

WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHN XUMHUECKUX peaklui




13.2

U3y4eHHe CIIOCO00B pa3eeH st cMecel

13.3

[IOJIyYeHUE KHUCIOpOAAa M HU3Y4YEHHME €ro CBOICTB; IOJIy4€HHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IPUMEHEHUE WHNKATOPOB (;1akmyca, METHJIOpaHKa u
denondranenna) s ONpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

UCCTIEIOBaHNE W OMNHCAaHHE CBOIMCTB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUS KUCIOT C METaIaMH,
OKCHUIAMH  METAUIOB,  PAacTBOPUMBIMH U  HEPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMH; TIOJIYYCHHE HEpPacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

pelIeHre IKCIePUMEHTAIbHbIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COETUHEHMIT; «DNEKTPOIIUTUYECKAS
aucconuanusay; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxueiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHME  TMPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAaX HOHBI: XJIOpUI-, OpOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIlHs, aTFOMHHHUS,

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

14

VYMmenue:

14.1

MNpEACTAaBIATE PE3YyJbTaTbl OJKCIICPUMCHTA B cbopMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(bI/IKOB n T3.6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBATH CBSI3U MEXKIY PEabHO HAOIIOJAEMBIMU XUMHUECKUMU
SBJICHUSIMU U TPOLIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3Usl BEILIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

1.4

1.5

ATOMBI M MOJEKyJNbl. XHMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
3J1EMEHTOB. [IpoCThIe U CI0KHBIE BELIECTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX AJIeMEHTOB. CTeneHb
OKHUCIICHUS

3aKOH TIIOCTOSHCTBA coOCTaBa BemecTB. (OTHOcCHUTENbHAs AaTOMHas Macca.
OTtHocHuTenbHAA MOJIEKYJIIpHAs Macca. MaccoBas [0l XMMHYECKOIO DJIEMEHTa
B COCIMHCHUU

KomnyectBo BemectBa. Moab. MomsipHass Macca. MoJsipHbIE 00BbEM Tra3oB.

BzanmMocss3p KOJIMYECTBA, MACChI U YK CJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

dusznueckrue M XUMHUYCCKHE SBICHUSI. XUMHYCCKAs pCakuusa n e€ IMPpU3HAKH.
3akoH COXPAHCHUS MACChI BEIICCTB. XHUMHYECKHUE YpaBHCHHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCEMa XHMMHUYCCKHX 3JJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2
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Ilepuonnueckuii 3akoH. Ilepuognyeckas cucrema XuMU4YeCKuX 3iaeMeHToB J[. 1.
Menneneesa. Ilepuoael n rpynnel. @U3NYECKU CMBICI TOPSIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H3oTomHbI. BHCKTPOHBI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEepUOJIOB, KalWs, Kaublusg (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaJUIMYeCKUX M HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOXEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BelecTBa

3.1

Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HENOJSIpHAsl)  CBS3b.
DONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIMYECKUX PeIETOK (aTOMHasl, HOHHAsA, MeETauInYecKas),
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
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKae ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. SHCKTPOXHMI/I‘IGCKI/II;'I

paa HaHpH)KeHI/Iﬁ MCTalJIOB

dusznyeckue U XUMHUUYECKHE CBOMCTBA BOJOPOJHBIX CO€OUHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCHIOB HemeramioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuusi(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, muska, menu(ll) u
xenesza(ll, III). [TomyuyeHne okcua0B METAIIOB

XUMHUYECKUE CBOMCTBA OCHOBAaHUHM M aM(OTEPHBIX THIAPOKCHIOB (Ha mpUMepe
TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHoBaHuil U
aM(OTEPHBIX TUAPOKCHJIOB

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

HOJIy‘{eHI/IC KHUCIIOT

OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

4.10

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

YTIIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[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 peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

52

53

54

5.5

TernoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXUMUYECKHE YPaBHEHU. DK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipoueccel  OkHMcineHUSS W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OajlaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKLIUN

Teopus anexTponutuyeckoi auccoruanuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIeKTPoIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeNneHb AUCCouuau

Peakuyuu 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, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHne 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH 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, STUIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILIECTBAX: KUPAX, O€IKaX, yrieBoaax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTnrl:

7.1 1o popMynamM XUMUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8-i kiacc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3MaHuE, TepepaboTaHHOE
["a6puensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBemenne»

» Xumusi: 9-if kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U31aHue, epepaboTaHHOe
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«3narensctBO «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

e 3anmaunuk o xumuu 8 kiacc Kysnenona H.E., JIéskun A.H.

o 3agaunuk no xumunu § kiacc Kysznenosa H.E., JIéskun A.H.

e Jlepsouna H.E. Xumusi. OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX BEIIIECTB.
VYyebHoe nocoodue.

o Xumuueckue ypaBHeHus. Tpenaxep mia noaroroBku k OI'D. 3sikoBa E.B.
o Xumus. Tematnueckuii TpeHunr. OI'D. B.H. Jloponskun, A.I'. bepexnas,

B.A. ®eBpanea

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
o Sdxiacc
e PemyOI'D

o Skysmart
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