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MNOACHUTEJIBHASA 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
PHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TI00AThHBIX
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-HAYYHOM 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
CBOMCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUUYECKOTO0 MPUMEHEHHUS U TOJYUYCHUS
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 TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
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
pPa3ITUYHBIX BUJOB JIEITEIbHOCTH;

— (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
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

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

— pa3BUTHE 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).



COAEPKAHUE 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,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
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. Kucnopox — 3neMeHT W 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 — asnemeHT m mpocrtoe BemecTBO. HaxoxkaeHue Bogopona 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.
[TomyyeHue couen.

['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 (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom 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
U TUAPOKCUBI.

[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
IPYNIbI JJIEMEHTA.

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 [leproanvyeckoil CUCTEMbBI 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,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).

Mescnpeomemmnbnie ceasu



Peanmusanuss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

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

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKIUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ0o4aMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBINUICHHOTO CIOCO0a TMOJyYeHHUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAS PEaKLIMs Ha



cynbdar-uoH. Haxoxnenue cepbl u €€ COCOUHEHHH B MPHPOAE. XHUMUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbBIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMM, PpPacIpoOCTpaHEHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KiIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTH. Ba)kHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOThI, MPOBEJECHNUE KAUeCTBEHHOW pEaKIK Ha CyJibdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJIGHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAUeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaliIbl 1 UX COSIUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe 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 xeneza (III), mequ (I1), HaGnrOAEHUE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M 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 B3aUMOTIOHUMAaHHIO
¥ 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 MMO3HAHUSA:

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€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C 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 MOJEIbHBIE 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 JI1 (POPMHUPOBAHUS 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 PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmysiam, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

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

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

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

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

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

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

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

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

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

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

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuyuarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

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



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

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

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThbI padoThbI
Pazjen 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMust — BaxkHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 13 0 5 bubnnorexa [{OK

' MPAKTUYECKOM IEeSITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJoBeKa

12 BeitecTBa 1 XUMHUYECKHE 3 0 0 bubnunoreka LIOK

' peaxIun https://m.edsoo.ru/7f41837¢
13 BeitecTBa 1 XUMHUYECKHE 4 1 0 bubnunoreka LIOK

' peaxIun https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
)1 Bosnyx. Kucnopona. [lonsatne 5 0 1 bubmmnoreka HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonsrue o kucimorax 9 1 1 bubmmnoreka HOK

' MU COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [lonsitue 06 5 0 1 but6mmorekxa [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 ) 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30



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

Paznen 3. llepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTENbLHO-BOCCTAHOBHTEIbHbBIE PC€AKIHHU

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bubnmnoreka HOK
XHMHYECKUX dj1emMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XumMuyeckas CBS3b.

3.2 OKuCIUTEIbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKIIUU
bubnunoreka LIOK
Hroro no pasneiy 15 https://m.edsoo.ru/71f41837¢c
PeszepBHoe Bpemst 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne ni/mm P Kourposbubie = IIpakTuyeckue (1upp )
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKuu
11 [ToBTOpenue u yrirybiaeHne 3HaHUN 4 0 0 bubnnorexa [HOK
' OCHOBHBIX Pa3IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 5 0 0 bubnuorexa [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. Q 1 1 bubnnorexa [HOK
' XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX coeIMHEHUS
21 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 5 0 ) bubnuotexa [JOK
’ aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 5 0 2 bubmmorexa [OK
) Py - -eP https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
23 aseMeHTOB VA-rpynisl. A30T, pochop 1 ux 6 1 1 bubmmorexa [OK
' PYHHRL ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
24 sneMeHToB [VA-rpynmnel. Yriepon u 9 0 0 bubmmnorexa LIOK
’ . py ' p https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHCHHS
Hroro no pazneny 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. MeTaJJILI M BX COEIUHEHU ST

. bu6mmoreka [IOK
3.1 006 7
HIME CBOMCTRA METAILIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COeIUHEHUS 3 hitps-//m.cdsoo.ru/7f4 12636
Utoro no pazgeny 20
Paznen 4. Xumus 4 OKpyKamomas cpeaa
4.1 BemiecTBa 1 MaTepHUaiinl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie | Ilpakruyeckue
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BBoanslii nncTpykTax no Th npu
1 pabote B kabunere xumuu. [Ipenmer 1 0 0 bubnuorexa [JOK
XUMuU. Posib XUMHUU B )KU3HU 04.09.2025 | https://m.edsoo.ru/ff0d210c
YeloBeKa.
bubmuorexa [JOK
2 M 1 0 0
STOABL HSYHCHIGL XHMIH 05.09.2025 | https://m.edsoo.ru/ff0d227e
bubmuorexa [JOK
A 1
3 FPETATHHE COCTORHIA BEMECTR 0 0 11.09.2025 | https://m.edsoo.ru/ff0d23dc
[IpakTnueckast padorta Ne 1
"3HaKOMCTBO C JIaOOpaTOPHBIM
4 obopynoBanueM. [IpaBuna TeXHUKH 1 0 1 bubmmorexa [TOK
Py P 12.09.2025 | https://m.edsoo.ru/ff0d26ca
0€e30MMacHOCTH MpH padboTe B
XUMHUYECKOM KaOuHere."
bu6mmoreka [IOK
> Pu3HeCKHC ABCHNUS B XHMHH ! 0 0 18.09.2025 | https://m.edsoo.ru/ff0d28c8
6 [IpakTuyeckas pabora Ne 2 "Ananus 1 0 ) bubnnoreka [JOK
MOYBHI" 19.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 ATOMHO-MOJIEKYJISIPHOE YUEHHE. 1 0 0 bubnnoreka [JOK
XUMHUYECKUE PJIEMEHTBHI. 25.09.2025 | https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
. 1
8 SHAKH XHMIHECKHX O/IEMEHTOD 0 0 26.09.2025 | https://m.edsoo.ru/ff0d2a6¢



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

[Tepuonnueckas Tabmuua J1.1.

bubmuorexa [JOK

? Menneneesna. 02.10.2025 | https://m.edsoo.ru/ff0d2d50
bubmuoreka [JOK
10 XUMUHCCKHE GOPMY T 03.10.2025 https://m.edsogru/fﬂ)dkae
bu6mmoreka [IOK
i XUMUHCCKHE GOPMY T 09.10.2025 https://m.edsogru/fﬂ)d323c
bu6mmoreka [IOK
12 BastenTHOCTE. 10.10.2025 https://m.edsogru/fﬂ)d%Oc
bu6mmoreka [IOK
13 BajleHTHOCTS. 16.10.2025 https://m.edsogru/fﬂ)dSBO
14 Xumndeckue peakuuu. [I[puznaku u bubnnoreka [JOK
YCJIOBHS UX MPOTEKAHUS. 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 KonTponbnas padora Nel " bubnuoreka [IOK
HayannHble HOHATHS XUMUH" 23.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnnoreka [JOK
XHUMUYECKUE PEAKIINU. 24.10.2025 | https://m.edsoo.ru/ff0d3b88
17 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnunorexa [JOK
XHUMUYECKUE PEAKIINU. 06.11.2025 | https://m.edsoo.ru/ff0d5708
Knaccudukanms xumuaeckux
18 peakuuil (CoeAMHEHNUs, PAa3JI0KEHNUS, bubmmorexa [OK
saeleHus, obMeHa) 07.11.2025 | https://m.edsoo.ru/ff0d3f34
Knaccudukanms xumuaecknx
19 peakuuii (CoequHEHNs, Pa3IoKEeHUs, bubmmorera [TOK
saMereH, OGMeHa) 13.11.2025 | https://m.edsoo.ru/ff0d40c4
20 CamocTosiTenpHast paboTa Mo Teme: bubnuotexa [JOK
"BemectBa u XumMuueckue peakuuu" 14.11.2025 | https://m.edsoo.ru/ff0d4290
21 Bo3ayx u ero cocras. bubmmorera [IOK
20.11.2025 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK

22 K .
HEHOpOR 21.11.2025 | https://m.edsoo.ru/ff0d4614
[TpakTrueckas padota Ne 3 o Teme:
23 "[Tonyuenue, cobupanue u bubmorexa HOK
Y ’ P | 27.11.2025 | https:/m.edsoo.ru/ff0d497a
pacro3HaBaHUE KUCIOpoaa
bu6mmoreka [IOK
24 O .
KeHAR 28.11.2025 | https://m.edsoo.ru/ff0d4790
bubmuorexa [JOK
2 B .
> OROPOA 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 4 o teme:
26 "[Monyuenue, cobupanue u bubmmorexa [JOK
Y ’ P " 05.12.2025 | https://m.edsoo.ru/ff0d4ae2
pacro3HaBaHKE BOJOPO/IA.
bubmuoreka [JOK
2 K 0?2
7 oHTpOIIbiast padora Ne 11.12.2025 |  https:/m.edsoo.ru/f0d4ddo
bu6mmoreka [IOK
2 I1 .
8 OHATHE O KuCIoTax 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 .
9 Comn 18.12.2025 | https://m.edsoo.ru/ff0d50d2
30 KomnuectBo BemectBa. MosnsipHast bubnuoteka [JOK
Macca BeIecTBa. 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
3l MossipHblii 00beM ra30B. 3aKOH bubnnorexka [JOK
ABorazpo. 25.12.2025 | https://m.edsoo.ru/ff0d442
Pemenue 3a1ad ¢ MCIoIb30BaHUEM
10 MOHSTHH "KOJIWYECTBO BellecTBa', bu6mmorexa [IOK
"MousspHas macca', "MOoJIApHBIN 26.12.2025 | https://m.edsoo.ru/ff0d542¢
o0wvem", "uncio ABoraapo"
13 Pemenue 3aga4d ¢ ucnosib30BaHUEM bubmuorexa [JOK
MOHATHH "KOJWYECTBO BellecTna', 15.01.2026 | https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

"MoJispHas macca", "MOJISIpHBIN

obweM", "uncio Aoraapo".

bubmuoreka [JOK
34 Bona. Ocroanmus. 16.01.2026 | https://m.edsoo.ru/ff0d5708
35 PactBopsl. MaccoBas nost bubnnoreka [HOK
PacTBOPEHHOTO BEILIECTBA. 22.01.2026 | https://m.edsoo.ru/ff0d587a
[IpakTrueckas padota Ne 5 mo Teme:
36 "IIpuroroBiieHrEe paCTBOPOB COJIEH C bubmorexa HOK
. N on 23.01.2026 | https://m.edsoo.ru/ff0d59¢2
WX 3aJJaHHON MacCOBOM J10JIeH
O06o0meHne 1 cucTeMaTU3aIUs
3HaHu# no Teme: "BaxHeiiue
37 MPEACTAaBUTEIN HEOPTAaHUIECKUX bubmmorexa [TOK
29.01.2026 | https://m.edsoo.ru/ff0d5b40
BemiecTB. KosimuecTBeHHbIE
OTHOLLUEHUA B XUMHUU."
18 CamocrosiTenbHas padboTa 1o Teme: bubnuorexa [JOK
"Kucnopona. Bonopoxa. Bona." 30.01.2026 | https://m.edsoo.ru/ff0d5eba
39 Oxcunpl. Knaccupukanus u bubnnorexka [JOK
CBOMCTBA. 05.02.2026 | https://m.edsoo.ru/ff0d6342
40 OcHoBanus. Ux knaccuukanus u bubnnoreka [JOK
CBOMCTBA. 06.02.2026 | https://m.edsoo.ru/ff0d664e
A1 Kucnotsl: knaccupukays u bubnnorexka [JOK
CBONCTBA. 12.02.2026 | https://m.edsoo.ru/ff0d664e
KonrtponsHas padora Ne 3 o teme:
4 "OCHOBHBIE KJIACChI bubnmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN 13.02.2026 | https://m.edsoo.ru/ff0d67ca
(oKcH[IbI, OCHOBAHUS, KUCIOTHI)"
. bubmuorexa [JOK
43 Comu. Knaccudukarus 1 CBOMCTBa. 19.02.2026 | https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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bubmuorexa [JOK

44 C .K % )
omi. Knacenpuxauus u cBoiicTsa 20.02.2026 | https://m.edsoo.ru/ff0dfee2
I'eHeTH4ecKas CBI3b MEXKIY
45 KJIaCCaMH HEOPraHUYECKUX Bubmaorexa ITOK
p 26.02.2026 | https://m.edsoo.ru/ff0dfee2
BEILIECTB.
[TpakTrueckas padota Ne 6.

46 Pemenue skcnepuMeHTaIbHbBIX bubnnoreka [HOK
3aga4 1o TeMe "OCHOBHBIE KJIaCChI 27.02.2026 | https://m.edsoo.ru/00ad9474
HEOPraHUYeCKUX COeAMHEHUN"

47 O06001IeHNEe U CUCTEMATU3ALIIHS bubmuorexa [JOK
3HAaHUU 05.03.2026 | https://m.edsoo.ru/00ad9b7c
CamocrosTenbHas padoTa 1o

48 Teme"OCHOBHBIE KJIACCHI bubmmorexa LHOK

. 06.03.2026 | https://m.edsoo.ru/00ad9a50
HEOPraHUYECKHX COCTMHCHHI
EcrecTBennnie ceMelicTBa
49 XUMHUYECKHUX SII€MEHTOB bubmmorera [TOK
' 12.03.2026 | https://m.edsoo.ru/00ad9cb2
AMOOTEpHOCTS.

50 OTtkpsiTHE MEHIEneEBBIM bubnnorexka [JOK
MEPUOINYECKOTO 3aKOHA. 13.03.2026 | https://m.edsoo.ru/00ad9ela

51 OCHOBHBIE CBEIEHUS O CTPOCHUHU bubnnorexka [JOK
aTOMOB. 19.03.2026 | https://m.edsoo.ru/00ad9ffa
CtpoeHue 31eKTPOHHBIX 000JI04eK

52 aTOMOB XUMHUYECKUX DJIEMEHTOB 1 bubmnorexa [IOK

20.03.2026 | https://m.edsoo.ru/00ada52c¢
20 B Tabmue /.. Menneneena.

53 [lepuonnueckuii 3akon [.1. bubmuorexa [JOK
MenpeneeBa U CTPOEHUE aTOMa. 26.03.2026 | https://m.edsoo.ru/00ada52¢

54 XapakTeprucTuKa XMMHYECKOTO bub6nuorexa [IOK
3JIEMEHTAa Ha OCHOBAHUU €TI0 27.03.2026 | https://m.edsoo.ru/00ada342
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IIOJIOKCHHUSA B HCpPIOI[PI‘ICCKOﬁ
CHUCTEMEC.

XapaKTepI/ICTI/IKa XHUMHUYECKOI'0
9JICMCHTA HAa OCHOBAHHH €TI0

bu6mmoreka [IOK

55
MOJIOKEHUS B IEPUOUYECKON 09.04.2026 | https://m.edsoo.ru/00ada6bc
CUCTEME.
3nauenue Ilepuonnueckoro 3akoHa
56 u Ilepnonnueckoi cucTeMsl bubnuoreka [IOK
XUMHYECKUX 31eMeHToB J[. 1. 10.04.2026 | https://m.edsoo.ru/00ada824
Menaeneena.
57 HNonnas xumuueckas CBsi3b bubmorexa LHOK
' 16.04.2026 | https://m.edsoo.ru/00ada96e
58 KoBasieHTHast XxuMu4ecKasl CBSI3b. bu6mmoreka [IOK
KoBasieHTHast HENoJsipHAst CBA3b. 17.04.2026 | https://m.edsoo.ru/00adb33c
59 KoBanienTHas monsipHas cBs3b bubmorexa LHOK
P ' 23.04.2026 | https://m.edsoo.ru/00adb486
60 MerTannndeckast XMuMHU4ecKast CBSI3b bubmmorexa [OK
’ 24.04.2026 | https://m.edsoo.ru/00adaab8
Crenensb okucinenus. Pemenne
61 npakHeHu# 1o teme "CreneHb bubmmorexa [OK
Y " 30.04.2026 | https://m.edsoo.ru/00adac34
OKHUCJIEHUS
bu6mmoreka [JOK
62 14 6ota Ne 4
TOTOBAT KOHTPOIIRHAL paboTa 07.05.2026 | https://m.edsoo.ru/00adaab8
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuorexa [IOK
peakuuu. Penienue yrnpaxHeHu. 08.05.2026 | https://m.edsoo.ru/00adaab8
YrupakHeHUs! B COCTaBJICHUH
64 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX bubmmorexa [TOK
14.05.2026 | https://m.edsoo.ru/00adae28

peaKkuuid.
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O0001IeHrEe U cUCTEMAaTU3ALU
sgagui mo reMaMm "I13 u IICXD
J.. MenneneeBa u CTpoeHue

bu6mmoreka [IOK

65 atoma" u "CTtpoeHue BEIIeCTBA. I 15.05.2026 | https://m.edsoo.ru/00adb076
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC
peakuuun".
CamocrosiTenbHast paboTa 1mo Teme
"TI3 u IICXD .. MenneneeBa u

66 ctpoenue aroma" u "CtpoeHue 1 bubmorexa LHOK

21.05.2026 | https://m.edsoo.ru/00adb076

BemecTBa. OKUCINUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU".
PesepBHrlit ypok. O6o01eHue u

67 cUCTEMAaTH3aIys 3HAHUH 10 TeEME 1 bu6mmoreka [IOK
«Ctpoenue atoMa. XuMHUYECKast 22.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PezepBHblit ypok. O0001IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui 22.05.2026 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME
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9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie | IIpakTuueckue
n/n Bcero U3ydeHus o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Knaccudukanuss XUMHIeCKHX 1 0 0 bubnmoreka [JOK
COEIMHEHUH 04.09.2025 | https://m.edsoo.ru/00adb59¢e
) Kiaccudukanust XUMHU9IeCKHX 1 0 0 bubnuorexa [JOK
COEIMHEHNHN 05.09.2025 | https://m.edsoo.ru/00adb6b6
3 Knaccudukanmst XaMuueckux 1 0 0 bu6mmorexa [IOK
peakui 11.09.2025 | https://m.edsoo.ru/00adb7e2
4 Knaccudukanmst XaMuuecKkux 1 0 0 bu6mmoreka [IOK
peakui 12.09.2025 | https://m.edsoo.ru/00adbac6
bu6mmorexa [IOK
5 i 1 0 0
(CKOpOCTD XHMHHECKHX peaKiuHil 18.09.2025 | https://m.edsoo.ru/00adbcb0
6 K 1 0 0
TS 19.09.2025
bu6mmoreka [JOK
7 K 1 0 0
arams 25.09.2025 | https://m.edsoo.ru/00adbe9a
bu6mmoreka [JOK
8 B I 1 0 0
BIBOJIBI K TJIaBE 26.09.2025 | https://m.edsoo.ru/00adc28¢
bubmuorexa [JOK
9 2 1 0 0
JICKTPOIMTHICCKAA HCCOLHAIHA 02.10.2025 | https://m.edsoo.ru/00adcade
10 XHUMHYECKHE CBONCTBA KMCIIOT KaK | 0 0 bubnmnoreka [JOK
3JIEKTPOIIUTOB 03.10.2025 | https://m.edsoo.ru/00adcd68
1 XuMHUYeCcKrue CBOMCTBA OCHOBAHUH | 0 0 bubmuorexa [JOK
Kak AJIEKTPOJIUTOB 09.10.2025 | https://m.edsoo.ru/00add448
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XUMHUYECKHE CBOKMCTBA COJIEH KaK

bubmuorexa [JOK

12
3JIEKTPOJIUTOB 10.10.2025 | https://m.edsoo.ru/00add5d8
13 I'maponus coneit bubmorexa HOK
AP 16.10.2025 | https://m.edsoo.ru/00add8b2
14 I'maponus coneit bubmorera [TOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
[TpakTrueckas padota Ne 1
15 "Permenue skCcriepuMeHTaIbHBIX bubnnoreka [JOK
3a/1a4 1o TeMe "DIEeKTPOTUTHIECKas 23.10.2025 | https://m.edsoo.ru/00addd12
nuccomuanua”
bubmuorexa [JOK
1 B II
6 PIBOAIGL K TIABe 24.10.2025 | https://m.edsoo.ru/00addbfa
17 O01as xapakTepUCTUKA HEMETAILIIOB bubmmnorexa LIOK
B P p 06.11.2025 | https://m.edsoo.ru/00addecO
18 O01asa xapakTepucTUKa FaJIOTEHOB bubmmorexa LHOK
B P p 07.11.2025 | https://m.edsoo.ru/00addfe2
19 O01asg xapakTepucTUKa FaJIOT€HOB bubmorexa LHOK
B P p 13.11.2025 | https://m.edsoo.ru/00adel04
20 CoennHeHns raIoreHoB bubmmorera [TOK
g 14.11.2025 | https://m.edsoo.ru/00ade348
IIpakTtrueckast padora Ne 2
21 ”I/II)3 YyeHUE CBOECTB COJISIHOM bubmmnorera [TOK
Y " 20.11.2025 | https://m.edsoo.ru/00ade488
KHCJIOTBI
bu6mmorexa [IOK
22 X .
anbiorenst. Cepa 21.11.2025 | https://m.edsoo.ru/00ade64a
bu6mmoreka [JOK
23 Ceposozopon u cybup: 27.11.2025 | https://m.edsoo.ru/00ade64a
24 Kucnoponnsle coenuHeHns cepbl bub6nuorexa [IOK
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28.11.2025 | https://m.edsoo.ru/00ade802
25 CepHas KHCJIOTA U €€ COJIH buGnnorexa LIOK
P 04.12.2025 | https://m.edsoo.ru/00adea28
[TpakTrueckas padora Ne 3
26 "M3yueHne CBOMCTB CEPHOI bubmorexa LOK
Y | P 05.12.2025 | https://m.edsoo.ru/00adec8a
KHCIIOTBI
7 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnunoreka HOK
VA - rpynnsl. A3ot 11.12.2025 | https://m.edsoo.ru/00adec8a
)3 Kontponbnas padora Ne 1 "Cepa u bubnnoreka [JOK
ee coequueHus" 12.12.2025 | https://m.edsoo.ru/00adeeab
AmMMuak, ero pu3ndecKue u
29 XUMHUYECKHE CBOMCTBA, MOJyUCHUE U bubnnorexa LIOK
’ y 18.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
bubmuorexa [JOK
30 Com ammonus. 19.12.2025 | https://m.edsoo.ru/00adf180
[IpakTuyeckas padora Ne 4
31 "ITomyueHne aMMHuaKka U U3y4eHHUE bubmorexa LHOK
Y . n y 25.12.2025 | https://m.edsoo.ru/00adf306
€ro CBOMCTB
32 Kucnopoaneie coemuHEHNs a30Ta bubmmorera [TOK
poA s 26.12.2025 | https://m.edsoo.ru/00adf518
bu6mmoreka [IOK
33 AsoTHas KHeioTa 15.01.2026 | https://m.edsoo.ru/00adfc20
bu6mmorexa [IOK
4 D
3 ocop 16.01.2026 | https://m.edsoo.ru/00adfd9c
bu6mmorexa [IOK
33 Coenmermst pochopa 22.01.2026 | https://m.edsoo.ru/00adf68a
36 OO01mas XxapakTepucTUKa dJIEMEHTOB bubmuotexa [JOK
IVA - rpynnsl. Yraepog. 23.01.2026 | https://m.edsoo.ru/00adfebe
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bubmuorexa [JOK

37 K
HCIIOPOIHBIC COCIMHEHIA YIIEpOaa 29.01.2026 | https://m.edsoo.ru/00ae006¢
38 VroinHas KUCI0Ta, €€ COJIU buGnnorexa LIOK
’ 30.01.2026 | https://m.edsoo.ru/00ac027¢
[TpakTuueckas padota Ne 5
39 "I[Tomy4yeHue yriieKucioro rasa. bubnnoreka [JOK
KauectBennas peakuust Ha kapOoOHAT 05.02.2026 | https://m.edsoo.ru/00ae054e
- HOHBI"
bubmuorexa [JOK
4
0 Y TIeBOAOPOEI 06.02.2026 | https://m.edsoo.ru/00ac080a
41 Kucnoponconepxaniue bubnnoreka [JOK
OPraHUYECKHE COCTMHEHHUS 12.02.2026 | https://m.edsoo.ru/00ac0bf2
bubmuoreka [JOK
42 K 7
PEMHIH 13.02.2026 | https://m.edsoo.ru/00ae0el8
43 CummkaTHasi IPOMBIIIUIEHHOCTD bubmmorexa LIOK
p 19.02.2026 | https://m.edsoo.ru/00ae103e
KonTpoabnas pabora Ne 2
44 "BaxHeime HeMeTaJUIbl U UX bubmaorexa [IOK
" 20.02.2026 | https://m.edsoo.ru/00ael 156
COEIMHEHUST
45 ITonmyuyenune HeEMeTaALIIOB bubmorexa LHOK
y 26.02.2026 | https://m.edsoo.ru/00aecl156
46 ITonyuenue coeqnHeHN HEMETAJJIOB bubmorexa LHOK
y g 27.02.2026 | https://m.edsoo.ru/00ac1278
bu6mmorexa [IOK
47 B I
PIBOIBL K TI1ABe 05.03.2026 | https://m.edsoo.ru/00ae14b2
48 OO011ast XapaKTEPUCTHUKA METAIIOB Eubmiorexa IIOK
- P P 06.03.2026 | https://m.edsoo.ru/00ael14b2
49 XUMHUYECKHE CBOMCTBA METAIIJIOB bubmuorexa [JOK
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12.03.2026 | https://m.edsoo.ru/00aelS5e8
50 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnmoreka [JOK
A - rpynmnst 13.03.2026 | https://m.edsoo.ru/00ael5e8
51 CoenuHeHus IEeI0YHbIX METAJLIIOB 19.03.2026
5 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnmoreka [JOK
II-A rpymrmbl 20.03.2026 | https://m.edsoo.ru/00ae1886
53 CoequHeHUs HISIIOYHO3EMETBLHBIX bu6mmoreka [IOK
METaJIOB 26.03.2026 | https://m.edsoo.ru/00aelae8
54 JKecTkocTh BOABI U CIIOCOOKI €€ bubmuorexa [JOK
YCTpaHEHUS 27.03.2026 | https://m.edsoo.ru/00aelc64
[TpakTrueckas pabota Ne 6
55 "YKecTKkoCcTh BOJBI 1 CIIOCOOKI €¢ bubmmorexa [IOK
" 09.04.2026 | https://m.edsoo.ru/00aelc64
yCTpaHEHUS
. bubmuorexa [JOK
>6 Amomuruii 10.04.2026 https://m.edsogru/Oanld86
57 CoennHeHNs aTFOMUHUS bubmmnorexa [IOK
16.04.2026 | https://m.edsoo.ru/00ae35e6
58 AHeneso 17.04.2026
bubnuotexa [JOK
>9 Coemarerm xenesa 23.04.2026 https://m.edSO(I)_.Iru/Oan3deS
[TpakTrueckas padota Ne 7
60 "Penienne SKCIepUMEHTAIBHBIX buommorexa [TOK
sanau 10 Teme "MeTamis" 24.04.2026 | https://m.edsoo.ru/00ael750
61 Kopposzus MeTaioB u crocoOsl ee
3aITUTHI 30.04.2026
62 [TonsaTue o meramnyprun
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07.05.2026

6 Buiponer x rnage IV : 08.05.2026 Etlf:j;g:g;grou}go:iafso
64 CamocTosTenbHas paboTa o Teme | bubnmoreka [JOK
"Merauibr" 14.05.2026 | https://m.edsoo.ru/00ae4270
65 Kontponbnas pabota "Baxueiimue | bubnmoreka [JOK
METaJIbl U UX COeqUHEHU" 15.05.2026 | https://m.edsoo.ru/00ac4270
XVUMUYECKUH COCTaB IIAHETHI
66 3emuist. OxpaHa cpelibl OT 1 bubmorexa HOK
21.05.2026 | https://m.edsoo.ru/00ae0d0a
3arps3HeHUs
67 Bemeeroa. Xunricerne peatunn ! 22052025 | ipdmatesorb0albTe
68 OCHOBBI HEOPTAHUYECKON XUMUU 1 bubmmorexa [IOK
22.05.2026 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

1.1

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHUX TIOHATUH: aToM,
MOJIEKYyJIa, XUMMYECKHH 3JEMEHT, IPOCTOE BEIIECTBO, CII0XKHOE
BEIIECTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJISIpHas Macca, KOJINYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas 0l XUMHYECKOro
JJIEMEHTa B COEAMHEHUH, MOJSPHBIA 0O0BEM, XMMHUYECKas peaxius,
KJacCU(pUKalusi  peakUMil: peakuud  COEAMHEHHUS,  peaklHuu
pa3IOKEHUs,, PEaKUMU 3aMELIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIOBOW 3(P(EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWUMHYCCKHUX MIOHATHH H

MMPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaIJ_[eHI/Iﬁ

1.3

HCIIOJIb30BATh XWUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCAUMHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy

YYaCTBYIOIINX B PEAKIIMHU BEIIECTB, MO TEIIIOBOMY (D deKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYHO MacCChl

BE€IICCTB




1.8

BBIUYUCJIATHE MACCOBYIO JOJIO XHMHYECKOI'O DJJICMEHTA IIO (bOpMy.]'IC

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAY4YHbIE METO/bI MMO3HAaHUSA — HAOIIOECHHE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Baxnenume npeacTaBUTeIn HEOPraHUYECKUX BEIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHUYCCKUX TTOHSTHH: OKCH[I,

KHCJI0Ta, OCHOBAHHUEC, COJIb

2.2

ONpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1aCCy

coenuHeHul no popmMynam
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KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA
BEILLECTB Pa3JIMYHBIX KIIACCOB, MOATBEPXKAAs ONHUCAHUE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUANA

2.5

MMPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBUJaM I[OJb30BAaHUS XUMUYECKOM TOCYJIOW U
1abopaTOpHBIM 00OPY/IOBAaHHEM, a TaKXKe TpaBUIiaM OOpaIlEHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XUMUUYECKHX OIBITOB MO TMOJYYEHUIO U COOUPaHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENETIEHHON MacCOBOM JIOJIEd PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH H KHUCIOT C TIOMOIIBIO

MH/IMKATOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

I[To Tteme: «llepmogmueckuin 3akoH u Ilepuomgmueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CrpoeHue aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTENLHBIC pcakumn»

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX MOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas oOpOuTanb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAss W HCIOJApHAsA KOBAJCHTHAA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,

CTCIICHb OKUCJICHUA

3.2 KJIACCU(UITUPOBATH XUMUYECKUE IIEMEHTBI
OMKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢Gopmy [leproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIaBHAS
33
noarpynmna (Arpymma)» wu «mnobouyHas mnoxarpymnma (brpymma)y,
«MaJbie» M «OOJBIINE)» TIEPHUOJIBI
packpsiBaTh cMmbica [lepuonnueckoro 3akona JI[.M. Menneneena:
34 JIEMOHCTPHUPOBATH MOHUMAHHUE TIEPUOINICCKON 3aBUCUMOCTH CBOWMCTB
' XUMHUYECKUX DJJIEMEHTOB OT uX mnonoxeHus B [lepumomuueckoit
CUCTEME
COOTHOCHTH  00O3HAueHHs, KOTOpBIE HWMEITCI B  TadiuIe
«Ilepuonuyeckass  cuctema  xumuueckux  anemento  JI.U.
3.5 MenpgeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsi sAapa, oOIee Yucio
AIIEKTPOHOB U PACHPEACIICHHE UX MO IEKTPOHHBIM CIIOSIM)
16 OTpEeAeNsiTh  CTENeHb OKHUCJIEHHS JJIEMEHTOB B  OWHApHBIX
' COCTUHEHUSIX
37 OTpeAeNaTh BUJA XHUMHUECKON CBs3u (KOBaJeHTHAass W HOHHas) B
' HEOPTaHMYECKUX COSAMHEHUSIX
9 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOIM
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarta

1

ITo Teme: «BemmecTBo U XUMUYECKAsT PEAKIIUS»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TMOHSITHI: pacTBOp,
SJICKTPOJIHUTEI, HEBJICKTPOJIHNTHI, JJICKTPOJIUTHYCCKad JuUCCOHAaIusd,
pEeaKiuu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe pPaBHOBECHE,
obpaTuMble " HEOOpaTUMbIe peakiu,
OKHCIUTCIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHUCJIUTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOITHS,
aMpOTEepHOCTh,  XHMHYECKas  CBA3b  (KOBWJIEGHTHAs, HOHHas,

MeTaJlJIM4ecKasi), KpHUCTaJUIMueckas peméTka, CIUIaBbl, CKOPOCTh




XHUMHYECKOM pC€aKiuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHH H

MPUMCHATH 3TU IMMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW AUCCOLMUALMM KUCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBIE YpPAaBHEHUS pEaKUUl

HOHHOTr0 oOMeHa

1.4

PacCKpbeIBaTh CYHIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCCKOM pCaKnuu

Ilo Ttemam: «Hemerayuibl U uUX coequHeHUS» U «MeTalipl U HUX

COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHIECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJTBEP:KJIasi ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUI COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKquI, MOATBCPKKAAOIMUX CYHICCTBOBAHHNC

TCHETHUYECKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBHSIX
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clenoBaTh MpaBWJIaM  TIOJb30BaHUS XMMHUYECKOHW TMOCYIOl U
1abopaTOpHBIM 00OPY/IOBAaHHEM, a TaKXKe TpaBUJiaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSIMHU IO BBIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJJYUCHUIO U CO6I/IpaHI/IIO

Fa3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO rasa)

2.5

MPOBOJAUTh PEAKIMHU, IOJATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, kKapOoHar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB

ITo Teme: «XuUMUS U OKpYIKaIOLLAs Cpeay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xuMuueckux noHstui: [1JIK

BCIIECTBA,; KOPPO3Usd METAJIIIOB
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MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM ACATCIIbHOCTH —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3allUIo,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3eM — IS HM3yYEHHS
CBOWCTB BEIECTB U XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWE, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XxuMuu B >KU3HHM 4YejgoBeka. XUMHsS B CHUCTEME HayK.
Tena m BemiecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o MCTOJaX IIO3HaHHUA B XUMUU. Yucteie B€OICCTBA U CMCCH. Crioco0n1

Pa3aciICHUsA cMmeceit

1.3

ATOMBI WH MOJICKYIJIbI. Xnumudeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

a51eMeHTOB. [IpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

XumMuueckas (bOpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€HOICCTB. OtHocuTenLHas aTOMHas macca.
OrtHocuTtenbHas MOJICKYJIsSIpHAas Macca. MaccoBast o5 XMMHYECKOTO 3JI€MEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHasg Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M 4McIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COSANMHECHUMN

1.6

dusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeUIeCTB. XuMUueckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX pCaKI_[I/Iﬁ (COC,Z[I/IHCHI/I}I, Ppa3JI0XCHUA, 3aMCIICHNU A, 06MeHa)

1.7

XUMUYECKUHN IKCITEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOH MOCYI0H, C MpaBUIaMu
paGoTrel B saboparopun U npuémMamMu oOpalieHuss ¢ J1IabopaTOPHBIM
o0opy/s0BaHUEM, H3yuy€HHE M oOnucaHue (U3NYECKHX CBOMCTB 00pa3ioB
HEOPraHWYECKHUX BEIIeCTB, HaOmoaeHue (u3nueckux (TIIaBIeHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKe, KUIEHHE U KOHIEHCAllUs BOIbI) U
XUMHYECKUX  (TOpeHHe CBEeYH, NpPOKATUBAaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBIEHWUW, HAOMIO/IEHWEe M OINHCaHUE
MPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICKICTBHME CEpHOM KHCJIOTHI C XJOPUIAOM Oapus, pa3IoXKeHUe
ruapokcuna meau(Ill) mpu HarpeBanuu, B3aMMOJEHCTBUE KeJie3a C PACTBOPOM

comu meau(Il), nzyuenue cmoco6oB pa3aeneHus cMece (C TOMOIIbI0 MarHUTa,




¢bunbTpOBaHUE, BbIMApUBAHUE, TUCTIILISALMS, Xpomarorpadus), MpoBeIeHUE
OYHUCTKY TTOBAPEHHOU COJIM, HAOIOICHUE U OTICAHKUE PE3YJIHTATOB MMPOBEICHUS
OIbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHMsI MAacChl, CO3JaHUE MoJesen

MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwuelime npeactaBUuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — sineMeHT U MpocToe
BemecTBo. HaxoxneHue kuciopona B mpupoje, (pU3M4ecKrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CriocoOb
MOJIyYCHUST KHUCJIOpoJa B J1ab0OpaTopuyd W TPOMBINUIICHHOCTH. KpyroBopot

Kucnopoa B mpupoje. O30H — alIoTporiHas MoIupUKaius KUCIOpoaa

2.2

TernoBoit 3pPeKT XUMIUUECKON peakIiy, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
U SHAOTEpPMHUUYECKUE peakuuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3AyXa,

yCHJICHUE MapHUKOBOTO 3¢ dekra, pa3pylieHre 030HOBOTO CIIOs
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Bonopox — anemeHT u mpocroe BemiecTBO. HaxokeHue Bogopona B MPUPO/IE,
bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITOTYYCHHS.

Kucnore! u conu
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MossipHblii 00BEM ra30B. Pacué€rsl o XUMHUECKUM ypaBHEHUSM

2.5

O®usnyeckue CcBoWcTBa BOAbl. Boaa kak pactBopuTEens. PacTBOpBL
HacellienHple 1 HEHACBILLIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons  BellectBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B MpUPOJe U B XKU3HU uejoBeka. Kpyroropor
BOJABl B TNpHUpOAE. 3arps3HEHHE TMPUPOAHBIX BOJA. OXpaHa M OYHUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coequHeHunil. Oxcuapl. Knaccugukarms
OKCHJIOB: cojeoOpasyromye (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrome. Homenknarypa oxcunoB. Pusndeckue M XHUMHYECKUE

CBOMCTBa OKCHJIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmenkiatypa ocHoBaHWi. DPU3NYECKUE U XUMUYECKHE CBOWCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUI

2.8

Kucnorsl. Knaccugukamus kucnor. Homenknatypa kucior. ®dusuueckue u
XUMHYECKHE CBOMcTBa KuUCHOT. Pan aktusBHoctu MetayuioB H.H. Bekerosa.

[Tonyuyenue kucioT

2.9

Comu. Homenknarypa coseil. @uU3nUeCKUe M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coinen




2.10

I'enernueckas cBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPENEICHHE  CONCPIKAHMSA
KHMCIIOpO/la B BO3/JyXE, IOJIy4eHHE, COOMpaHUE, paclo3HaBAaHUE U H3YyUYEHUE
CBOWCTB KHCJIOPO/a, HAOII0A€HNE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M
yCIJIOBUSI BOSHUKHOBEHUS U MPEKpAILEHUs] TOpeHus (MoXkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHUJOB WU OIIMCAaHME HUX CBOWCTB, IOJy4eHHUe, coOupaHue,
pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJCHCTBUE
Bozopoza ¢ okcugoM Menu(1l) (Bo3aMOXXHO MCHOIB30BAHNE BUICOMATEPUAIIOB),
HaOmroeHne OOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3JIUYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPUANIOB), OIPENEICHUE pPACTBOPOB
KUCIOT M IIeJIouedl C IOMOUIbI0 HMHIMKATOPOB, MCCIEI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JUYHbIX KJIAacCOB, HAOIIOACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILUEJIOYEH, H3ydYeHHe
B3aumojeiicteus okcuga Meau(ll) ¢ pactBopom cepHOW KHCIOTHI, KUCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpaJIN3allii, TOJIy4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOrO0 MeTaula JApPYyrMM M3 pacTBOpa COJIM, peLIeHHE
SKCIIEPUMEHTAIBHBIX 3a/ay Mo TeMe «BakHelmne Kiacchl HEOPraHUYECKUX

COEIUHEHUN

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.. MenneneeBa. Ctpoenne aToMoB. XUMHUYECKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX OJJIEMEHTOB. [loHsTHE O
TPYIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEJIbHBIE METaJIIbI,
rajloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT aMpoTepHbIC

OKCHABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3yieMeHTOB /. 1.
Meneneena. Kopotkonepuonnas u JUTMHHOTIEPUOIHAS (hopMbI
[Iepuonnueckoit cucrembl xuMuueckux adnemeHtoB J[.M. Menneneesa.
[Tepuonpr u rpynnbl. PU3MYECKUN CMBICT TOPSIKOBOTO HOMEpA, HOMEPOB

nepuoaa v rpynIibl 3JICMCHTA
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Crpoenne atomoB. CoctaB aToMHBIX sifep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHUMHYECKHX HIIEMEHTOB




[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuognueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMSI pajJuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBONCTB MO TpyIIaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI HAaykKu W mnpakTuku. [[.M. MennaeneeB — y4€Hbld U

rpak1aHUuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (HOJsipHAass M HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI) XUMHYCECKHUX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKInU. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kon

XUMUYECKUI JKCHEPUMEHT: H3y4YeHHME 0O0pa3lloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBHE TUAPOKCHJA LMHKA C PAacTBOPAMH KHUCIOT H
LIEJI0YEHN, MPOBEIECHNUE ONBITOB, MIUTKOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, PCaKK pa3JIOKCHUA, COG)II/IHCHI/IH)

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

BemecTBo 1 XuMuueckas pcaKknusi. HOBTOpeHI/Ie

1.1

[Tepnoanueckuit 3akoH. Ileprnoanyeckas cucrema XumMudeckux anemeHTos J[.1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoaunueckon

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHABl XUMHYECKOM CBA3U. THUNBI KpHUCTaNIMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON PEHIETKA
U BHJIa XuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPTaHUYECKUX
BEIIECTB (MEXIyHapoAHas M TpPUBHAJIbHAs). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCSIIMXCSA K Pa3jMYHBIM  KJacCaM HEOPraHMYECKUX COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4ecKiX peaklui 1Mo pa3inyHbIM Ipu3HaKaMm (10 YUCITy U
COCTaBy YYacCTBYIOLIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo

N3MEHEHHIO CTEIIEHEH OKHCICHMS XHMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




1o yY4acCTHUIO KaTaJmsaTopa). JK30- n OHAOTEPMHUYCCKUC p€akuunu,

TEPMOXMMHYECKHUE YpaBHEHUS. [[OHSATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

[Tonarue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOT'€HHBIX M F€TEpOreHHBIX peakuusax. [IoHsaTne 0 XuMU4eCKOM paBHOBECHUHU.
@DakTOphl, BIMAKOIIME HA CKOPOCTh XMMHUYECKOM pPEaKLMH U IIOJIO0XKEHUE

XUMHUYCCKOI'0 paBHOBECHU

1.5

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcaKkuuu, Z-)HGKTpOHHBIﬁ Oayanc
OKHCJIHUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBneHnue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ C HUCIIOJB30BaHHECM MCTOIA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annonbl. MexaHu3M AMCCOIMALIMM BELIECTB C PA3IMYHBIMU BHIaMU
XuMUYecKou cBsi3u. CteneHp auccounanuu. CHIbHBIC U CTA0bIe JIEKTPOIUTHI.
Peakiun monHoro oOMeHa. YCIIOBUS NMPOTEKAaHUS pPEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIC ypaBHEHHUs peakiuil. CBOWCTBA KHUCIOT,
OCHOBaHMH M COJeil B CBETe MPEICTaBICHUH 00 SIEKTPOIUTUYECKOU

nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O THIpOIN3e conei

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX
PEeLETOK HEOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpaduta U
ajMasa), CJIOKHBIX BEIIECTB (XJIOpuAa HATpHUs); MCCIEIOBAHHWE 3aBUCHMOCTU
CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Pa3IUUHBIX (PAKTOPOB;
UCCJIEJOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BELIECTB,  IIpolecca
JUCCOIMALMU  KUCJIOT, Iejaoded M coiedl (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEPHUAJIOB); TPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOIIUX TPU3HAKU
NPOTEKaHUs peakiyii HOHHOro oOMeHa (00pa3oBaHHe OCa/iKa, BBIJCICHHE Ta3a,
o0pa3oBaHHe BO[Ibl); OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKkiuil (rOpeHue, peakiMy pas3yIoKeHUs, COCTUHEHNUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TIOMOIIbIO KAUeCTBEHHBIX PEaKIIHil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramier 1 ux COCIMHECHUA

2.1

OO6mass  xapakTtepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHn okuciieHus. CTpoeHne u Gu3nIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMoOJeHCTBHE C MeTa/llaMHM, HEMeTaJlJlaMH, IIeiaoYyaMu). XJIOPOBOAOPOI.

CossiHast KMCJIOTAa, XUMUYECKUE CBOMCTBA, OJIyYEeHHE, MpUMEHEHHe. [lelicTBue




XJI0pa U XJOPOBOJAOpOaa HAa OpraHHU3M 4YCJIOBEKA. Baxkueitmme XJIopyuabl 1 UX

HaXO0X/ICHUE B MPUPOJIE

2.2

OObmas xapaxkTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE cTeTeHN okucieHus. CTpoeHne u GpU3MIECKHe CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBAa cepbl. CepoBOIOPOA, CTPOCHHE,
dusznueckue W XUMUYECKUe CBOMCTBA. OKCHUIBI CEephl KaK MPEICTaBUTEIH
KUCIIOTHBIX OKcuAoB. CepHas KHCIOTa, (pU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOmue Kak NpeacTaBUTENs Kiacca KUCIOT U cnenuduueckue). XUMHUECKUE
pEaKIuy, JISKAIIUe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IOMYyYEeHUs! CEpHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Comn cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAsA pCaKUusa Ha
cynbdar-non. Haxoxxnenue cepbl u €€ COCIMHEHUH B MpHUpoAe. XUMHYECKOE
3arps3HEHUE OKPY’)KAIOLIeH CpeIbl COCIMHEHUSMHU Cepbl (KHUCIOTHBIC ITOMKIHM,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA
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OO6mass xapakTepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, paClIpOCTpPaHEHHUE B IPUPOJIE,
¢duznueckue U XUMHUecKue cBoiictBa. KpyroBopor azora B npupoje. AMMHUax,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, MojydeHue u npumeHenue. Comu
aMMOHHMSI, UX (U3NYECKHEe M XMMHYECKHE CBOWCTBA, IpPUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbl aMMOHMs. A30THasl KUCIIOTa, €€ MOJy4YeHHe,
duznveckue M XMMHYECKHE CBOWCTBa (OOIIME Kak TPEICTaBHTENs Kiacca
KUCIOT U crneunpudeckue). Vcnonap3oBaHne HUTPATOB M COJEM aMMOHUS B
KayecTBE MUHEPAJIbHBIX yN0OpeHuil. XUMUYECKOe 3arpsA3HEHHE OKpYXKarolien
Cpelbl COEIUHEHUAMU a30Ta (KUCIOTHBIE JOXKAM, 3arPsA3HEHUE BO3AYXa, TIOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amutoTponHsle Moaudukanuu gocdopa, GpunUEcKre U XUMUYECKHE
cBoiictBa. Oxcun Qocdopa(V) u dochopras xkucinora, QuMUECKUe U
XUMUYECKHE CBOWMCTBa, mosrydeHue. Mcmomb3oBanue ¢ocdaroB B KauecTBe

MHUHEpaJIbHBIX YI00peHHi

2.5

O6mas xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOeHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIJEpOoJ, aUIOTPOIIHbIE
Moau(dUKaMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Axcopbuus. KpyroBopor yriepona B mpupojae. OKcuabl yriepoja,
ux (usmueckre U XMMHUYECKHE CBOMCTBa, JEHCTBHE HA KUBbIE OpraHU3MBI,

MOJIY4YCHHUC U MMPUMCHCHHUC. OKOJIOTUYECKHE HpOGHeMBI, CBA3aHHBIC C OKCHUJIOM




yroiepona(IV); rumore3a rno0albHOrO TMOTEIUICHHS KIMMaTa;, MapHUKOBBIN
apdekr. YrompHas KHUCIOTAa U €€ COJMM, UX (PUINICCKUE H XUMHYCCKHE
CBOWMCTBa, MOJy4YeHHe M MpHMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIMHC, NPOMBIIIJICHHOCTU U

CEILCKOM XO03SICTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHHSX
yraepoaa (MeTaH, 3TaH, STWIEH, AaleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnora). x cocraB m xumuueckoe ctpoeHue. [lonstue o Ouoiormuecku
BOKHBIX BEIIECTBAX: KHUpax, O€IKax, YIJIEBOJAaX — M HMX POJH B KU3ZHH
yenoBeka. MaTepuaibHOe €IUHCTBO OPTaHMYeCKUX ¢ HEOPTaHWYEeCKUX

COEIMHEHUU

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHUE CBOWCTBA, TIOIYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpencraBicHus 00
okcuze kpemuusa(IV) u kpemaueBoit kuciaore. CHUIMKATHI, UX UCIOJIb30BaHUE B
OBITY, MCIUIIMHE, TPOMBIIICHHOCTH. BayKHEHIINEe CTPOUTEIbHBIC MaTePHAIbL:
KepamMHKa, CTEKJIO, IIeMEHT, OeToH, >xene300eToH. [IpoOmembr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUECKUN HKCHEPUMEHT: HM3y4deHHe oOpas3liOB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHMCJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbITHL, OTpa)aroliue
¢u3nueckne 1 XMMHUYECKHE CBOMCTBA T'aJOT€HOB U X COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUIOB
(raloreHUI0B); O3HAaKOMJIEHHE C oOpa3laMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOXHO HCIIOJIb30BAaHWE BHUJCOMATEpPUATIOB); HAOIIOJEHHWE TMpoIecca
o0yrnuBaHus caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHHE XUMUYECKUX CBOICTB pa30aBIIC€HHON CEpHOW KHCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakuuu Ha cynb(par-uoH M HaOMIOJeHHWEe TIpu3HaKa ¢
MPOTEKaHHUs; O3HAKOMJIEHHE ¢ (PU3MUYEeCKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXKHO UCIOJb30BAHUE BHJICOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HochHOpHBIX YI0OpEeHHU; oTydeHue, COOMpaHne, paclio3HaBaHUE U
U3y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KauyeCTBEHHBIX pEaKIMil Ha HOH
aMMOHUS U (QochaT-uOH ¥ U3yYEHUE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCIIOTBHI C MENbIO (BO3MOYKHO
UCIOJIb30BaHUE BHIEOMATEPUAIOB); M3Y4YEHHE MOJENCH KpUCTAIUIMYECKHX

peméTok anmaza, rpadura, ¢yJuiepeHa; O3HAKOMIIEHHE C IIPOLECCOM




azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHHe, cOOMpaHue, PACIO3HABAHWE W W3YyYEHUE CBOWCTB
VIJIEKUCIOro ra3a; IpOBEJECHUE KadeCTBEHHbIX peaklUuid Ha KapOoHaT- U
CHWJIMKaT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIHEH CHIMKATHOM MPOMBIIUIEHHOCTH; PEHICHHE 3KCIePUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenne HeMeTauIbl U UX COEAUHEHUS))

Mertamisl 1 ux COCAUHCHUA

3.1

OO0wrast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
noynoxenus B Ilepuonnueckoir cucrtemMe XuMHYecKux dnemeHToB J[.U.
Menpneneesa u crpoenust aToMoB. CTpoeHue MeTauioB. Metauinueckas CBs3b U
METAJJIMYECKasl ~ KpUCTaJIM4yecKass pemérka. OIEeKTPOXUMHUYECKUH  psif

HaHpH)KeHI/Iﬁ MCTalJIO0OB

3.2

du3nyuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiIoB. OOIIHMe criocoObl MOTyYeHus
MmeTasuioB. [loHATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UYyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHUE B

6I>ITy " NPOMBIIIINIICHHOCTHU
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[Ilenouynsle MeTayulbl: NoJIOKEHHE B llepuonmyeckoll cucTeMe XUMHUYECKHX
anemeHToB JI.11. MenneneeBa; cTpoeHHE UX aTOMOB; HAXO0XKJICHHE B IPUPOJIE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUJBI HATpUAd HW KaJlus. HpI/IMeHCHI/Ie HOICJIOYHBIX MCETAJIJIOB H HUX

COeIMHEHUN
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[[lenoyno3eMenbHbIE  METaIbl MarHuii W KajdblMi: TOJIOKEHHUE B
Ilepuoauueckoit cucreme xumuueckux anemenTos .M. Menneneesa; ctpoenue
MX aTOMOB; HaxXOXJE€HHE B mnpupoge. Pu3MyecKrue M XUMUYECKUE CBOMCTBA
MarHusi M Kanplusd. Baxuelmme coeAuMHEHUs KaublIus (OKCUI, THAPOKCHU]I,

conn). 2KEcTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHeHus

3.5

AmomuHuii: monoxkenue B Ilepuogudeckoll CHCTEME XMMHUYECKHX DSJIEMEHTOB
J.W. Menzaeneesa; CTpoeHHE aToMa; HaxoKAeHUE B mnpupoae. Pusudeckue u
XUMHUYECKHUE CBOMCTBA AFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA M THIPOKCHUIA

AJIFOMHUHUA

3.6

Kenezo: nonoxenne B [lepnonandeckoi cucreme XumMmu4eckux sinementos [[.1.
MeHnneneeBa; CTpOE€HHE aTOMa; HaxoXKJeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOWCTBa kene3a. Okcunabl, THAPOKCUAb U conu kene3a(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJUIOB U CIIJIaBOB,




uX (U3MUECKUMU CBOWMCTBAMHU; H3YyYEHHE PE3yJbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSl OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB XECTKOW BOJBI;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPU3HAKOB MPOTCKAHHS KAYECTBCHHBIX PEAKIMI HA HOHBI
(MarHmsi, KanbIus, anroMuHus, nuHka, skenesza(ll) m xenesa(Ill), memu(Il);
HAOJIO/IEHUE U OMUCAHUE TPOIECCOB OKPAIIMBAHMS TJIAMEHU MOHAMHU HATpPHS,
Kamusi W Kaublus  (BO3MOXHO  HCIOJB30BaHHWE  BHUAECOMATEpUAJIOB);
ucciieoBanre aM(OTEPHBIX CBOWCTB THIPOKCHIA AIIOMHHHS H THAPOKCHUIA
[IMHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeline MeTauisl 1

HUX COCIUHCHUS)

XHUMHA ¥ OKpYXKarolas cpeaa

4.1

HoBrle MaTCpHaJibl U TCXHOJOI'HU. BemectBa u MaTcpurajibl B HOBC@HHGBHOﬁ
J)KU3HH YCJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOB30BaHNUE BEIIECTB M
XUMHUYCCKHUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ noMoumb HIpru XUMHYCCKUX OXKOrax U

OTpPaBJIEHHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomien cpensl [1/IK. Ponp XuMuun B perieHHH SKOJIOTMYECKUX MPOOIEM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),

MMPOAYKTBI UX nepepa60TKI/I, HUX poJib B 6LITy 1 TPOMBIIIJICHHOCTH

4.3

XYMHYECKUH 3KCIEPUMEHT: U3ydYeHrne o0pa3loB MaTepHalIOB (CTEKIIO, CIIJIaBbI

MCTAaJIJIOB, TOJIMMCEPHBIC MaTepI/IaJIBI)




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

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTU SIBJICHUI MpPUPOAbI, MOHUMAHUE OOBEKTUBHON
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M IpPaKTHYECKOU
NeSITEeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHHWA, B TOM YHCJIC S3KCIICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHNYECKUX peaKHHﬁ; YMCHUCE HCIIOJIB30BaTh MOJACIIN JUIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccuoHaTbHON NESITEIBHOCTH, CBA3AaHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JOCTH)KCHUIX
XUMUYECKONW HAyKH, YTO TMO3BOJIUT OOYYalolMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieil npodeccHoHanbHON AeSITENEHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH TEPEXO/I€ HAa YPOBEHH CPEHETO 00IIEro 00pa3oBaHMs

Brnanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIKOYACT:

2.1

BO)KHEHIINME XMMHUYECKHE TMOHATHS: XMMHYECKHH JJIEMEHT, aToM,
MOJIEKyJa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEJIbHBIE AaTOMHasi M MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBII
00bEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb (CpenHss), XUMHYeCKas
peaKkiys, peaKuuu COCOUHCHMS, PEaKIUH pPA3JI0KEHHs, PEaKIUH
3aMEeIleHUs, peakluu OOMeHa, TEIUIOBOM 3((EeKT peakuuu, 5K30- U
SHJOTEPMHUUECKHE DPEaKIUH, PACTBOP, MAcCCOBas JOJII XUMHYECKOTO
9JIEMEHTA B COEIMHEHUH, MAaCCOBast IOJIs1 M TIPOLIEHTHAS! KOHLIEHTPALUS

BEIIECTBA B PaCTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJIEHUS,
XUMHYECKAsl CBS3b, JJIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsI3b, METaUIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, WOHHas, MeTauIMJyecKas,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOrO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBIEHHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMblE peakiuu,
CKOpPOCTb XMMHYECKOW peakumu, kartanusarop, IIJIK, xopposus

MCTaAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XHMMHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanueckul 3akoH J(M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po
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TEOPUH  XHUMHHU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpus,  TEOpHs

BHCKTpOHHTquCKOﬁ AUCCOoManmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBWJIBHO HCIONB30BaTh HM3yUYCHHBIE BEMIECTBA |
MaTepuaigbl (B TOM YHCIIE MHMHEpaJbHbIE YIAOOpEHHs, MeTaulbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKM  MPHUPOJHBIX  HUCTOYHHKOB
yIJI€BOAOPOAOB (YIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO3SHCTBE, HAa MIPOU3BOACTBE U MOHUMAaHKE 3HAUYEHHSI )KUPOB, OEIIKOB,
yIJE€BOAOB JUI OpraHu3Ma 4YejloBeKa; yMEHHE IPOrHO3UpOBaTh
BIIMSTHAE BEIIECTB M XUMHUECKUX MTPOIIECCOB HA OPTaHMU3M YelIOBEeKa H

OKPYKAIOIIYIO TIPUPOTHYIO CPEIY

3.2

YMEHUEC HHTCIPHUPOBATH XUMHNYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUX

yueOHBIX IPEAMETOB

3.3

HaJIMYHME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAy4YHO-IIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHMBHO OIICHMBATh HWH(GOPMAIIMIO O BEMIECTBAX, WX
MpEeBpallCHUsIX U NPAKTUYECKOM  NPUMEHEHUH U yMEHHUE

HCIOJb30BaTh €€ s peICHUA y‘le6HO-H03HaBaTeJ'IBHBIX 3aaa4

BJIaI[eHI/Ie OCHOBaMH TIOHSATHUHHOTO arnrapara M CHMBOJHUYCCKOIO

A3bIKA XMMHH JIsI COCTaBJICHUA (bOpMYJ'I HCOPraHMYCCKUX BEIICCTB,




YpaBHEHUH  XUMHUYECKUX  peaklHMil; OCHOBaMH  XHUMHYECKOU

HomeHknarypsl (IUPAC u TpuBuaibHON)

YMeHue oOBACHATH CBS3b IOJIOKEHUS 3ieMeHTa B Ilepuognueckoit

CUCTEME C YHUCIOBBIMU XapaKTCpUCTUKaMU CTPOCHHUSA aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
ANIEKTPOHOB), PpACHpPENeICHUEM OJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAOB, KA M KAIbIIUS
[IpencraBinenre 0  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEIIHBHOCTS),

6 MPOCTBIX U CJIOXKHBIX BELIECTB OT TMOJOXKEHHUS JJIIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx MEpUOJaX U TJIABHBIX
MOArpYyIIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccupuIupoBaTh:

7.1 XUMHUYECKHUE YICMCHTBI

7.2 HEOpraHMYECKUe BEIIeCTBa

7.3 XUMHYECKHE PeaKuu

8 YMeHue onpenensiTh:

o1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIEMEHTOB, 3aps

' HOHA

0r BHJT XUMHYECKOW CBS3M W THUI KPUCTALIMYECKOH CTPYKTYPHI B

. COETMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH )

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBarh (GU3NUECKHE U XUMUYECKHUE CBOMCTBRA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHi,
KaJIBITMH, aTFOMUHUH, JKEJe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI

99 MetamioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (I u

' I11), oxcunpr yraepona (I u IV), kpemuus (IV), azota u dhocdopa (111
u V), cepsl (IV u VI), cepuucras, cepnasi, a3orucras, a3o0THas,
dbocdopnas, yroibHasi, KpeMHHEBasI KHCIIOTa U KX COJIH)

9.3 MPOTHO3UPOBATH M  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOLINX TEHETUUECKYIO B3aUMOCBSA3b MKy HUMU
11 YMeHue BRIYUCIATH (IPOBOAUTH PACcU&Thl):
11 OTHOCUTEIIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MAacCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COSIUHEHUN
11.2 MacCOBYIO JIOJIFO BEUIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 YypaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOIyKTOB peaKluu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4YHOTO  TMO3HaHUS (HaOIrOAeHHe,
101 W3MEPEHHE, SKCTIEPUMEHT, MOJICTTUPOBAHKE) MPU U3YUECHUH BEIIECTB U
' XUMUYECKUX SBJICHUHN; YyMeHHE chopMynupoBaTh mpodiemMy U
MPEATIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCY/I0N 1 JTabopaTOPHBIM 000pYAOBaHUEM
npaBuiiaMu 0€3011acHOTO 00paIeHus ¢ BENECTBAMH, UCTIOIb3YEMbIMU
B TIOBCETHEBHOW KM3HU, MIPABUIIAMU MTOBEACHUS B LIEJSIX cOepeKkeHuUs
123 3J0pOBbSl M OKPYXKAIOIIEW NPUPOAHON Cpeapl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHUS UX BPEIHOTO
BO3JEUCTBUSA
3 Hanwune mpakTHYeCKHX HaBBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEIYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3Yy4YCHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

(¢ (bl/ISI/I‘IeCKI/IMI/I u XHUMHUYCCKUMU SIBJICHUSIMH, OIIBITHI,




HUIUTIOCTPUPYIOIIHE IIPU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaxunﬁ

13.2

HU3Y4YCHUC croco0oB pasaciICHusA cMmeceit

13.3

[IOJIyYEHHE KHUCIOpOAAa M HU3Y4YEHHME €ro CBOICTB; IOJIy4E€HUE
BOZOPOJA U U3YyUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Yy4YCHUC CT'0 CBOﬁCTB; MOJIY4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHNE VHIUKAaTOPOB (Jakmyca, METHIJIOpAHkKa u
¢denondranenna) Ans oONpeAeNeHUs XapakTepa Cpelsl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHMX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAaHHWSIMH, COJISIMHM; IIOJIyYEHHE HEpPACTBOPUMBIX OCHOBAHMI;
BBITECHEHUE OJHOIO MeTaula JpPYyrMM W3  pacTBoOpa  COJIH;
uccieaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHHHUS U

IIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCEOPTraHNYCCKUX COe)II/IHeHI/II\/’I»; ((SJICKTpOJII/ITI/I‘-IeCKaH
JAUCCOLM AU, «Baxwneimye HeMeTaIbl H HX COCIUHCHUA,

«BaxHene MeTaliibl 1 X COSITMHEHMSI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
MPOTEKAHUS pPEaKIWii MOHHOTO OOMEHa; KauyeCTBEHHBIC peakliu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cynedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KajbI[Us, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), MUHKA

14

YmMmenue:

14.1

NpCACTaBIATL PC3YJIbTAThl JSKCICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCXKIY pPCalbHO Ha6J'IIO,I[aeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHA U MPOLECCCaMU, IPOUCXOAAIIUMA B MAKPO- U MUKPOMUPC,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

1.1

YucTteie BemecTBa 1 cMecu. CIocoOBI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIC " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTENEeHb

OKHCJIICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTeNnbHasd aToOMHAs Macca.
OTHOcHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas Joasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemecrBa. Moabs. MomsipHas macca. MoOJsipHBIE 00BbEM Tra3oB.

BzanMocBsI3b KOJIMYCCTBA, MACChI K UKUCJIa CTPYKTYPHBIX €AWMHUI] BEIIECCTBA

1.6

duznyueckue U XUMHYECKHE SBJICHUSI. XHUMHYECKas peakuusa u eé IIpHU3HAKH.

3aKOH COXpaHEHHs MAcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucreMa XMMU4eCKUX 31eMeHToB J[.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMEPOB MEPHUOJA U TPYMIIbI AJIEMEHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEBIX AACP. H3oTomsl. 9HCKTp0HBI. CTpOeHI/Ie
SJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX DIIEMEHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB INEPBBIX TPEX
MEePUOJIOB, Kaius, Kaimplug (pagmyca aToMOB, SJIEKTPOOTPHUIATEIHLHOCTH,
METa/UIMYECKUX W HEMETa/UIMYeCKUX CBOMCTB) W HMX COCAMHEHUH B
COOTBETCTBMM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX AaTOMOB

CtpoeHue BelecTBa

3.1

Xumnueckass cBsi3b. KoBaneHTHass (ToJjisipHAas U HEMOJSIpHAsi)  CBSA3b.
DNeKTPOOTPUIIATEIbBHOCTh ~ XUMHUYECKHUX  3JeMEHTOB.  VoHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel kpucramaMueckux pemérok (aromMHas, MWOHHAas, MeTaJulMyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU M BHUAA

XHUMHYECKOU CBI3U

Baxwueimme MNPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCTUHCHHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yiue; OCHOBaHHMK (IIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KHCIOT (KUCIOpOJCOAepKalIie ¢ OECKHUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEeIHUX U KUCITBIX)

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-HEMETAIIOB:

BOZOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAIJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KaJbLWA, aJllOMUHUSA, JKCIIC3a. 3JICKTpOXI/IMI/I‘-I€CKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

dOu3nuecknue U XMMHYSCKHE CBOMCTBA BOAOPOJHBIX COCI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBa OKCHAOB HeMeTramioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuus(I1V). ITonyuenue

OKCHJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunos: MertaimioB [A-IIIA rpynn, mmuka, meau(Il) u

xenesa(ll, III). [Tonyyenrne okcUI0B METAIIOB

4.7

XWMHYECKHUE CBOMCTBA OCHOBAHMM W aM(OTEPHBIX TUIPOKCHUIOB (HA TIpUMEpPE
TUAPOKCHUJIOB  aJIIOMUHUS, Keine3a, UMHKa). [lomyyeHue oOcCHOBaHUU W

aM(pOTEepHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOW, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOH, a30THOU, (HocPOpHOI, KpeMHUEBOU, yrombHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM W Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mue XuMHUUYECKHEe CBOMCTBA cpeHux coiied. [Tomyuenue coneit

4.10

HOHyLICHI/IC, CO6I/IpaHI/IC, pacno3HaBaHue BOAOpOAA, KHUCIOpOJdd, aMMHAKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonyuenne ammmaka, cepHON W a30THOM KHCJIOT B MPOMBINIIEHHOCTH. OO01ne

CTIOCOOBI OTYYCHHUSI METAJIIOB




4.12

I'enernueckas cBA3b MCXKIY KiIlacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peaklui 10 pa3iIuyHbIM MPU3HAKAM: 10 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKIUU BEIIECTB, IO TEIUIOBOMY 3(deKTy, o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

5.2

TennoBoi 3GHEKT XUMUUYECKON PEaKIUU, TEPMOXUMUYCCKHUE YPAaBHEHHS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS
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OKHCIUTEIIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHUCICHUA u BOCCTAHOBJICHU . BHCKTpOHHLIﬁ OanaHc

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AucCconralnmnu. KaTI/IOHLI, AHHWOHBI. QHGKTI)OHI/ITBI u

HEOJICKTPOJIUTHI. CunbHbIE U ClIa0kIe OJICKTPOJIUTHI. CreneHb JUuccomranuu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMMUYECKHUX peakuuid B jabopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalomiel cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeJa0TBpaIECHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIJK). Pomp xumun B
pEelIeHUU HKOJOTHYECKUX TMpoljeM. YCuwieHHe MapHUKOBOTO dddekTa,

PaspymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS] U UX COCIUHECHUHA B
ObITY, MEIWIUMHE, TNPOMBIIUIEHHOCTH U CEIbCKOM Xo3saicTBe. llpumenenue
METAIJIOB M CIJIaBOB (CTajlb, YYTyH, IIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeauHeHuil. [ToHaTHe 0o Koppo3uu MEeTauioB, OCHOBHBIE

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble HMCTOUYHUKU YTIIEBOAOPOAOB (Yrosib, MPHUPOJIHBIA Ta3, HE(PTh),

MPOAYKTHI UX MepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH

6.5

[lepBoHavabHBIE MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAaK O COCIUHEHHUSIX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTe 0 OMOOTMYECKN Ba)KHBIX BEIIECTBAX: JKUPAX, OCNIKax, YIJIeBOIaX — U MX

POJIHM B ) KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPAaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'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»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru






