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IHHOACHUTEJIBHASA 3AIITMCKA

[IporpaMma 1o X¥MuM Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTAaBIeHAa Ha OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCIIMTAHUSI U C YYETOM KOHIIETILUHU MPENoJaBaHusl yueOHOro mpeameTa
«Xumus» B 00pazoBaTenbHbIX opranusanusax Poccuiickoit denepannu.

[IporpamMma mo xumMuu AaéT NpeACTaBIEHUWE O LENsIX, OOIed cTpareruu oOydeHus,
BOCIIUTaHUA M PAa3BUTHUA OOYYAIOIMXCA CpPEACTBAMHU Y4eOHOTO IpeaMeTa, YCTaHABIUBAET
00s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MpeIyCMaTpUBAeT paclpe/iesieHHe ero mo Kjiaccam u
CTPYKTYpUpPOBaHHUE I10 pa3zesiaM U TeMaM MPOrpaMMBbl [0 XUMHUH, ONPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKHU COJAEP)KaHUs, PEKOMEHIYEMYIO0 I0C]e0BaTeIbHOCTh
W3YUEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEJAMETHBIX CBS3€H, JJOTHMKH Yy4eOHOTrO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroImuxcs, OnpeesieT BO3MOKHOCTH IpeaAMeTa JUis
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHMsS OCHOBHOM 00Opa3oBaTelbHOHN MporpamMmbl Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHM K pe3ybTaTaM 00yUeHHS XUMHU
Ha YypOBHE IeJiel Hu3ydeHUs NpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-TO3HABATEIbHOM
JeSITETbHOCTH 00y4aroIIerocs o OCBOCHUIO y4eOHOTO COIepIKaHUSL.

3HaHHUE XUMHHU CIYKUT OCHOBOH 1711 (GOpMHUPOBaHMSI MUPOBO33pEHUST 00y4JaroILEerocs, ero
IpeACTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UI'PAIOT (OPMHUPYEMbIE XUMHUEH
IIPEICTABIEHNUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEILIECTB B IIPUPOJIE, O MYTAX
pemieHus Ta00albHBIX MPOOJEM YCTOWYMBOTO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
9HEPreTUYECKOH, MUIIEBOM U 3KOJIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJisi camMopa3BUTUSL U (OPMHUpPOBaHUS
KYJbTYpPBI INYHOCTH, €€ 0011el U PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUSI H TBOPUECKUX CIIOCOOHOCTEH 00yJaroImuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHONH  yueOHOM  JesATeNbHOCTH,  SKCIEPUMEHTANBHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJIHEBHOMW JKM3HH, TaK U B
npo¢eCcCUOHATBHOM EATETLHOCTH;

3HaKOMHUT CO CNEeUU(PUKON HAyYHOIO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €JUHCTBO MPHUPOJIBI U YETIOBEKA, SBJISICTCS OTBETCTBEHHBIM 3TarioM B (JOPMHPOBAHUU
€CTEeCTBEHHO-HAYYHON TPAMOTHOCTH 00 yUJarOIINXCS;

CHocoOCTBYeT ()OPMUPOBAHHMIO LEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAaHUSIM, K TIPHPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B SKOJOTMYECKOE OOpazoBaHHE
o0ydJaronmxcs.

JlaHHble HampaBieHUs B OOYYEHHH XMMHU O0ECHEUMBAIOTCS CHEUU(UKON comepiKaHus
yuyeOHOro mpeaMeTa, KOTOPBIM SABISETCS IEJAaroruiyeckd aJalnTUPOBAHHBIM OTpa)keHUEM
0a30BOIl HAyKH XUMUU HA ONpeAEIEHHOM JTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMUCS CUCTEMBI MIEpBOHAYATIBHBIX MOHATHI XUMHH, OCHOB HEOPraHMYECKOH XUMUU U
HEKOTOPBIX OT/EIbHBIX 3HAUUMBIX MOHITHHA OPraHUYECKON XUMHH.

CrpykTypa cojaepikaHUsl MPOrpaMMBbl M0 XUMHH C(HOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CojepkaHue CKIAIbIBAETCS M3 CHUCTEMBI MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHUUITY IOCIEAOBATEIBHOTO PAa3BUTHSA 3HAHWW HAa OCHOBE
TEOPETUUECKUX MIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4EHMSI O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOJIUTHUECKON TUCCOMAIIH BEILIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYECHHBIX H
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEIOBATEIBHO OT OJHOTO YPOBHSA K JPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJYyYEHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpamMMbl IO XHMHUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO MPEICTABICHHUS O
XMMHUYECKOW COCTaBJISIONIEH HAYYHOW KapTUHBI MHpAa B JIOTUKE €€ CHCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHs K HAYyYHOMY 3HAaHHIO U METOAAM MO3HAHUA B Hayke. M3ydueHue xumMnn
MPOUCXOJUT C TMPHUBJICYEHUEM 3HAHUNW W3 pPaHEEe M3YyYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiacce» U «dusuka. 7 Kjiaccy.

[pu u3yueHnn XMMUU TPOUCXOIUT (HOPMUPOBAHIE 3HAHUI OCHOB XUMUYECKOI HayKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJABTYphl. 3a/laya yueOHOro MpeaMeTra COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUN — BaXXHEWIIMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTr0 XapakTepa, S3blka HayKH, B
MPUOOLICHUN K HAYYHBIM METOJaM IMO3HAHMS NPH U3YYE€HUH BEIECTB U XUMUYECKUX PEaKluil, B
(GOpMHpPOBAaHMM W Pa3BUTHH TIO3HABATEIBHBIX YMEHMH W WX TPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-HCCNe0BATEIbCKON 1eATeTbHOCTH, OCBOCHUHU IPaBUI O€30MacHOr0
o0pallleHHs C BeIECTBAMU B IIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHMH XUMUM Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs Ba)KHOE 3HAUYCHUE
npuoOpes Takue LeH, KakK:

— (hopMUpOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY IPUHATUIO DEIIEHUH, CIIOCOOHOM aganTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HamnpaBJICHHOCTh OOyYeHHUs Ha CHCTeMaTHYecKoe mpuoOliieHne oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEJIbHOW  JEATEIBbHOCTH, HAy4YHBIM  METOJAaM  IO3HAaHUf,
(OopMHUPYIOIIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHne YCIOBHUH, CIOCOOCTBYIOIIMX MNPHUOOPETEHUIO OOYYAIOUIMMHUCS OIIbITa
pa3HoO0Opa3HON AESITeNbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIII ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHE ISl pa3IMUHbIX BUAOB JEATEIBHOCTH;

— (GopmupoBanue o61el GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YlCclie YMEHHH OOBSCHATh M OLICHUBATDH SIBICHUS OKPYKAIOLIETO MHUpa, UCMIOIb3ysd 3HAHUS U
OMBIT, TOJIyYECHHBIC MPH HW3YYEHUH XHUMHH, TPUMEHATh HX MpPH pEUleHUHd npolieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOIUXCsl TYMaHUCTUYECKUX OTHOUICHUH, TOHUMaHHs [IEHHOCTH
XUMHUYECKUX 3HaHUM AJi1 BBIPAOOTKU 3KOJOTMYECKHU LeIeco00pa3HOro IMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIENIAX COXPAHEHMsI CBOErO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOU
Cpelibl;

— pa3BUTHE MOTHBALIMH K O0YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHUSI OOIIEUYEIOBEYECKUX IIEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HAIIPaBIECHHOCTH JalbHEHIIero 00yueHus.



OO1miee 4nciIo 4acoB, OTBEAEHHBIX [UISI M3YyYCHUs XMMHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
4acoB (2 yaca B HEJEIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIE XUHMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lOBeKa. XHMHS B CUCTEME HayK. Tema u
BemecTBa. PuU3NUEeCKHe CBOMCTBA BEHIECTB. ArperarHoe cocrosiHue BemiecTB. llonsTue o
MeTO/[aX MO3HaHus B XUMUU. UncTeie BemecTBa U cMecH. CriocoObl pa3iesieHus CMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE HJeMEHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTsle U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumnueckass (Gopmyina. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTeNbHAs aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHas
Mmacca. MaccoBasi 10J11 XMMHUYECKOI0 JIEMEHTA B COEJUHCHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocCBA3b KOJIMYECTBA, MACChI U
qucia CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérel o popmMynaM XUMUYECKUX COSIMHEHHH.

@u3nyeckue M XMUMHYECKHE SIBICHUS. XHUMUYECKas peakuus U €€ INPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUE ypaBHEeHUs. Kiiaccupukanust XUMHYECKUX peaKkuuit
(coennHEeHMs, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJOH, MpaBwiIaMu paboThl B jJabopaTopuu U MpuéMamu
oOpameHus ¢ gabopaTOpHBIM O0OpPYJOBAHMEM, HM3YyYEHHE M ONMCAHUE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUIaBJICHUE BOCKA, TasHUE JIb/A,
pacTHpaHue caxapa B CTyIKe, KHIIEHHE W KOHJIEHCAIUsl BOJbI) U XUMUYECKUX (TOpEeHHE CBEYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJECHCTBHE Mela ¢ KUCIIOTOH) sIBIeHuH, HabIoaeHne
U ONHMCAaHME MPU3HAKOB MPOTEKaHWsI XMMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapus, paszinoxkeHue ruapokcuaa menu (1) npu
HarpeBaHuHu, B3auMojeiicTBue xenesa ¢ pactBopoM coinu meau (II), usydenuwe crnocoboB
paszienieHus cMeced: C IOMOIIbI0 MarHura, (QUIbTPOBAHME, BbINApUBAaHUE, JAUCTUIUIALINA,
xpomarorpadus, TNpOBEIECHHE OUYUCTKM IOBAPEHHOH coJIM, HaONIOJIEHHe U ONHUCAHHE
pe3y/IbTaTOB IPOBEICHHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAaCChI, CO3/IaHHE
MOJIEeJIe MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopoja B nmpupoje, Gu3nyeckue U XMMHUUECKHE CBOMCTBA (peaKMu TOPEHMUS).
Oxcunpl. Ilpumenenue kuciaopoga. CrnocoObl NOJTy4eHHUs KHCIOpoAa B JIabOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopoga B npupoae. O30H — amuoTporHas Moaudukamnus
KHACJIOPOJa.

TennoBoil 3¢p¢pekT XUMHUYECKOW peakluu, TEePMOXUMHYECKUE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOomIuBO: yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHUE
HapHUKOBOT0 3(pdekTa, pa3pyiieHne 030HOBOrO CIOS.

Bonopon — »simemeHT M mpocroe BemectBo. Haxoxknenue Bojgopoza B IpUpoOJE,
¢u3nueckue u XUMHUYECKHe CBOWCTBA, IPUMEHEHHE, CIOco0bI nonydeHus. Kucinote! u conu.

Monsipablii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

O®usnueckue cBoiicTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hachlennsie u
HEHACBIIIEHHBIE PacTBOpPBI. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 10 BELIECTBA B
pactBope. XuMHUecKHe cBOMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NpHUPOJE U B JKU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXxpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukamnus nHeopranuueckux coenuHeHuid. Oxcuasl. Krnaccuduxaius OKCHIOB:
coneoOpa3ymomre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiatypa
okcu0B. dU3nyecKkre U XUMHUYECKHE CBOMCTBA OKCHIOB. [lonmyyenue okcuaos.

OcHoBanms. Krnaccudukanuss oOCHOBaHMN: IMETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanuii. dusznueckne M XUMUYECKHE CBOMCTBA OCHOBaHuUU. IlomyueHue
OCHOBaHMI.

Kucnorel. Knaccudukanus xkucimor. Homenknatypa kucinor. Ou3ndeckne U XUMHUYECKUE
cBoiicTBa KUCHoT. Psan aktuBHoctu MetawioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coseir. @usznueckue U XUMHUUYECKUE cBoucTBa coseil. [lomydyenue
COJIEH.

I'eneTuyeckas cBsi3b MEXKIYy KiIacCaMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/EIICHUE COMEePKaHus KUCIOpoia B BO3MyXe, MOIyYeHue, coOupaHue,
pacmo3HaBaHUE W W3YyYEHUE CBOWMCTB KHUCIOPOJa, HAOIIOJEHUE B3aMMOJACHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOZHUKHOBEHUS M TMPEKpaIeHUss TOpeHus (Mmoxapa), 03HAKOMJICHHE C
o0Opa3llaMyd OKCHIOB U ONHMCAHHE HX CBOICTB, MONy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3y4eHUE CBOMCTB Bojopojaa (ropeHue), B3auMojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pPAaCTBOPEHHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCHOJb30BaHUE
BUJIEOMATEPHUANIOB), UCCIIEOBaHHEe O0pa3I[0OB HEOPTAHMUYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOJII0/IeHNEe W3MEHEHHUS OKPACKM HMHJMKATOPOB B pPAaCTBOpaxX KHUCJIOT M IIEJIOYEH, M3ydyeHUe
B3aumozeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KHCIOT C METaJUlaMH,
peakuil HeWTpanu3aluM, IMOJy4eHHE HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
METaJllIa IPYTUM U3 pacTBOPA COJIM, PEHIEHHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BaxuHenime
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoauyeckunii 3akoH u Ilepuoguyeckass cucrema xumMudeckux siemenros /I. HU.
MemnpaesieeBa. CTpoeHue aToMOB. XUMHYeCKAasl CBsA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKM KJIACCUPUKAUU XUMHUECKUX dJeMeHTOB. [loHsitue o rpymnmax
CXOIHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENbHBIE METALJIbI, TaJOTeHbI, THEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMH4YecKHX dieMeHTtoB J[. .
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux diiemeHTtoB J[. WM. Menneneea. llepuonst u rpynmbl. PU3WYECKHANW CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aromMHbIX snaep. HM3orombl. Onektponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUUYECKHUX AeMeHTOB [lepnoandeckoil CucTeMbl
. WN. MenneneeBa. XapakKTepUCTUKAa XHWMHYECKOrO DJIEMEHTAa IO €ro IOJIOKEHHI0 B
Ilepunonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTHU U3MEHEHHUS pajinyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U [IEPUOIAM.



3nauenue llepuoguueckoro 3akoHa u llepuoguyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monspHas " HETIOJISIPHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpoueccs
OKHWCJICHUSI U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

HM3ydyeHue o0pa3lioB BEHIECTB METAIOB W HEMETAIOB, B3aUMOJIEHCTBHUE THIIPOKCHUIA
[IMHKA C PacTBOpPaMU KHCJIOT W IICJIIOYEH, MPOBEIACHUE OMBITOB, WLTIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEaKIIUU PA3I0KEHUs, COSTUHEHUS).

Mesicnpeomemmuie ceazu

Peanuzanus MexnpeaMeTHBIX CBA3EH NPHU M3YUYEHWH XUMHUHU B § KIIACCE OCYLIECTBIIAETCS
4yepe3 WCMOJB30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHSITHI,
SIBJISTFOILIMXCSI CHCTEMHBIMHU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUSA: HAy4YHbIM (akT, TUIIOTe3a, TEOPHs, 3aKOH,
aHaNMM3,  CHUHTE3,  KIacCUpUKalUsi,  NEePUOJUYHOCTh,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTUPOBAHNE, U3MEPEHHE, MOJICIIb, SIBICHHE.

®usuka: Marepusi, aToOM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJNa, JSJICKTPUYECKHUU 3apsj, BEIIECTBO, TENO, O0BEM, arperaTtHoe
COCTOSIHUE BEILEeCTBA, ra3, (U3WYEeCKHe BEIMYMHBI, €AUHHUIBI U3MEPEHHs, KOCMOC, MJIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, runpochepa, MuHepasabl, TOpPHbIE MOPOJIbI, TOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 xXuMHnueckasi peakius

[lepuonnueckuii 3akoH. Ilepmommueckas cucrema XuMU4ecKux osnemeHroB [J[. H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHW CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KAJIbLIUS U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3JIeMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHUAbI XUMHYECKOW CBS3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BeIlIECTBA OT TUINA KPUCTANIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHUYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCAMHEHUH, reHeTHYecKas
CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Krnaccudukanus XuMu4eckux peakluui Mo pa3uyHbIM MpHU3HAKaM (M0 YKCIY U COCTaBYy
YUaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TeIIOBOMY 3(dexTy, 1Mo H3MEHEHHIO CTemeHen
OKHUCJICHHUS XHMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, M0 YYacCTHIO KaTajau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsiTHe o cxopoctu XxumMHUeckoi peaknuu. [lonsTHe 00 0OpaTHMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHE O TOMOIreHHBIX M TeTepOreHHbIX peakuusax. llonarue o
katanuze. [loHsiTHE O XWMMHYECKOM paBHOBecHMH. DakTOpbl, BIHUSIOUIME HA CKOPOCTh
XUMUYECKON PEAKIUU U TTOJIOKEHUE XUMUIECKOTO PAaBHOBECHS.



OKHCANTENHbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTEIBbHON peakuuu. CocTaBlI€HHE YPABHEHMH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMALIUMU. DIIEKTPOIUTHI U HEINEKTPONUThl. KaTnoHsl,
QHUOHBL. MeXaHu3M JHMCCOLMAIMKM BEIIECTB C PAa3JIMYHBIMU BHJIAMH XHUMHUYECKOW CBSI3H.
Crenenp aucconuanuu. CUIbHBIE U CJ1a0bIE JIEKTPOJIUTHL.

Peakuuu moHHOro oOMeHa. YCIoOBHUS MPOTEKAaHUs PEaKIMii MOHHOTO OOMEHA, MOJHBIE U
COKpalIi€¢HHble MOHHBIE ypaBHEHHs peakuuil. CBONCTBAa KUCJIOT, OCHOBaHUN U COJIEH B CBETE
MpeiCTaBIeHUl 00 >3JEKTPOIUTUYECKON auccouuanuu. KauecTBeHHbIE peaklMd Ha HOHBI.
[TonsiTue o ruaponuse comieil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEHIECTB —
METa/NIOB M HeMeTauioB (TpaduTa M anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHs),
HCCJIEIOBaHUE 3aBHCHUMOCTH CKOPOCTHM XHMHUYECKONW peaklMd OT BO3JEHCTBUS pa3IMYHBIX
(hakTOpoB, HCCIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOLMALIUN
KHMCJIOT, IIEJo4Yed M cojiel (BO3MOXHO MHCIIOJIb30BAHME BHUJEO MAaTEpUAJIOB), IPOBEIECHUE
OTBITOB, WUTIOCTPUPYIOIIMX MPHU3HAKU NMPOTEKaHWs peakuil MOHHOro obOmeHa (oOpa3oBaHMe
ocaJlka, BBIJEJNIEHHE Tra3a, oOpa3oBaHHE BOJbI), OIMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIX pEakUuil (TOpeHHEe, peakLUuu pPas3IoKEHUs, COSAUHEHMS),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IMOMOINBIO KAaYeCTBEHHBIX pEaKLIUid Ha HOHBI,
pelIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertayuibl M X coeJUHEHHUS

OOmiass xapakTepucThuKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHd okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA IPOCTHIX BELIECTB — TaJOT€HOB.
XuUMHYecKUEe CBOWCTBAa Ha MpHUMeEpe XJopa (B3aUMOJEHCTBUE C MeETaUIaMH, HEMeTalllaMH,
miesniouamu).  XnopoBogopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWMCTBA, IOJy4YEHHUE,
npuMeHeHue. JleiicTBre Xjiopa 1 XJI0poBOAOpO/ia Ha OPraHU3M YeloBeKa. BaxxHelue Xmopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OO6mas xapaktepucTuka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CcTerneHH OkucieHus. CTpoeHne M (pU3MUYecCKHe CBOWMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEephl. AJUTOTPOMHBIE MOAU(PUKAIIMKN KUCIOPOaa U Cepbl. XMMUYECKHE CBONCTBA
cepel. CepoBojopoJ, CTpoeHue, (u3NYecKue M XHUMHUYecKHe CBOHCTBA. OKCHIBI Cepbl Kak
MIPEICTaBUTENMN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(oOmme Kak TPEACTaBUTENsI Kiacca KUCIOT W crenududeckne). XUMUYECKHE PEaKInH,
JeKallde B OCHOBE IMPOMBIIUICHHOIO crnoco0a MoiydeHHsl CepHOM KucioTsl. [Ipumenenue
cepHol KucioTel. Cou cepHOM KUCIOThI, KaueCTBEHHAs peakiys Ha cyabgaT-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B mpupone. XHUMHUYECKOE 3arps3HEHHE OKpYXKalollehd cpeabl
COCJMHEHUSIMH Cepbl (KHCIOTHBIE IOXIHU, 3arpA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLEHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpynmnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHUsA. A30T, paclpocTpaHeHHWE B Npupoae, (usnueckue u
XUMHuUeckue cBoiictBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro Gu3ndeckre 1 XUuMUYecKue
CBOWCTBa, MoylyueHue 1 npuMenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOIMCTBA,
npuMeHeHue. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THasi KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (0OlIuMe Kak TNpeACTaBUTENs Kiacca KHUCIOT U
cneruduueckue). Mcnoapb3oBaHWE HUTPATOB M COJIEW aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX



yao0peHuil. XuMHUecKoe 3arpsi3HEHUE OKpYXKarollel cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
JIOXK/IM, 3arpsi3HEHUE BO31yXa, MOYBBl U BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAIMN
dochopa, duznyeckne n xummueckue cpoiictBa. Oxcun dochopa (V) u pochopHas kuciora,
¢u3nyeckue M XUMHUYECKUE CBOMCTBa, mosyudeHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPAIbHBIX YA00pEHHH.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE€ CTENIEHH OKHCICHHS. YTIIEpOA, aJUIOTPOIHbIE MOIU(UKALIUK, PACIPOCTPAHEHUE B
npupoae, GuU3ndecKre U XUMMHUECKHe cBOMCTBa. Ancopouus. KpyroBopoT yriepona B mpupoe.
Oxcupspl yriaepoaa, ux pU3NYECKHe M XUMHUYECKHE CBOMCTBA, IEWCTBUE HA >KUBBIE OPTaHU3MBbI,
[IOJTydeHHEe U NpPUMEHEHHEe. DKOJIornyeckue mpobiemMsl, CBsI3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TJIO0AIBHOTO TIOTSIUICHHUS KJIMMAaTa, MapHUKOBBIA 3(PQeKT. YroibHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, INOJydyeHHMEe M npuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHaT-MOHBL.  Vcmonb3oBaHue ~ kKapOOHAaToB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0341CTBE.

IlepBoHauyaibHble MOHATUS 00 OPraHMYECKHMX BELIECTBAX KAK O COCAMHEHMAX Yriepoja
(MeraH, 3TaH, STWUJIEH, AalETWIEH, O3TaHOJ, TJULEPHUH, YyKCycHas kuciota). [IpuponHsie
WUCTOYHUKU YIJIEBOAOPOJOB (yrojb, MPHUPOAHBIN Tra3, He(Th), NPOAYKTHI UX MepepabOTKH
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOIOTMYECKH BaXKHBIX BELIECTBAX:
KHpax, Oellkax, YrieBoJaXx — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuaibHOE E€IMHCTBO
OpPraHUYECKHUX U HEOPTaHUUECKUX COCUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBA, MOJYYEHHE U MpPHUMEHEHHE.
Coenunenus kpemHusi B npupoge. OOmme mnpencraBieHuss o6 oxcuae kpemuus (IV) u
KpeMHMEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIUICHHOCTH. Baxkneiume
CTpOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >xene3o0eroH. I[Ipobrmembl
0€30MacHOr0 UCIOIb30BaHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEITHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

U3yueHHe 00paslloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KAaueCTBEHHBIX peakUui Ha XJOPUA-UOHBI M HAONIOJEHHE NMPU3HAKOB MX MPOTEKAaHHUS, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEJUHEHUI (BO3MOXKHO
HCII0JIb30BaHNE BUJICOMATEPHUANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPHUIOB (TaJOreHH]IOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHHE
BUZieOMAaTepUalioB), HaOIOAeHUWE mpouecca OOyrJIMBaHUS — caxapa TIOjA  JeHCTBHEM
KOHILIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4YEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEPHOMN
KHCJIOTHI, IIPOBE/ICHUE KAa4eCTBEHHON peakuuu Ha cyiab(paT-WOH M HaOJIOJIEHHE NpH3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa U UX COSAMHEHHM
(BO3MO’KHO HCIIOJIB30BAHHUE BHJIEOMATEpUAIOB), 00pa3aMu a30THHIX U (hOCHOPHBIX y10OpeHuH,
MoJydeHue, coOupaHue, paclo3HaBaHME M HW3y4yeHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKkIMi Ha HOH aMMOHHMS U QochaT-uOH U H3Y4YEHUE IPHU3HAKOB UX
MPOTEKaHHUs, B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHUCJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHUE BHUIEOMATEPHAIOB), M3YYEHHE MOJENel KPHUCTAIIIMUECKUX PeIETOK anaMasa,
rpaduTa, ¢yUiepeHa, O3HAKOMIIEHHE C TPOIECCOM a[CcOpOIMU pPACTBOPEHHBIX BELIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a, NOJIy4eHue, COOMpaHue, paclo3HaBaHNe
U U3y4YeHUE CBOMCTB YIJIEKHCIIOTO rasa, MpPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOoHAT U
CWJIMKAaT-MOHbl W HW3Y4YEHHE [PU3HAKOB MX IPOTEKAaHUs, O3HAKOMJIEHME C MpPOAYKLHUEH
CHJIMKAQTHOM IPOMBIIUIEHHOCTH, PEIIeHUE 3KCIEPUMEHTANbHBIX 3a7ay 1Mo TeMe «BaxHeilmue
HEMETAaJUIbl U UX COEUHEHHSD.



MeTaiibl 4 MX COeIMHEHU S

OO0mass xapakTepUCTHUKA XHUMHUYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoi cucreMe xumuueckux sneMeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Merauueckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
pemeéTKa. DNEeKTPOXUMUYECKUA psAl HanpskeHUHM MetauioB. dusmyeckne M XUMUYECKHE
cBoiicTBa MeTayioB. OOuIMe crnocoObl MmosydyeHus: MetauioB. [IoHsATHE O KOPPO3UM METAJLIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[[lenounble MeTasuIbL: MOJIOXKEHHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB 1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXKJeHUE B mnpupone. Ou3nyeckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kaius. [I[puMenenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMII.

[[lenoyHO3eMeENBHBIE METAUIBl MAarHU W KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux snemeHtoB J[. M. MenpaeneeBa, cTpoeHHEe WX aTOMOB, HAXOXICHUE B
npupoge. dusnyeckne 1 XMMHUYECKHE CBOMCTBA MarHus U Kajaplus. BaxkHelnme coeauHeHus
KanbIus (OKCHII, TUAPOKCU], cor). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHEHHUSI.

AmoMuHMI: TonokeHWe B Ilepuoanueckol cucreMe XuMHUYeckux siemeHToB J[. M.
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupone. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amroMuHuS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme Xumudeckux s3iemeHtoB J[. .
MeneneeBa, CTpOEHHE aTOMa, HaXOXJIeHUe B npupoje. Pusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, ruapokcunsl u conu kenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIABOB, WX (DU3UYECKHUMH CBOHCTBAMH,
W3Y4YE€HHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUACOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIMs U HATPHSI C BOJOH (BO3MOXHO HCIOIh30BaHHE
BHJICOMATEpPHAJIOB), HMCCJIECIOBAHHE CBOMCTB >XECTKOM BOJbI, Tpollecca TOPEHHs JKeje3a B
KHcopose  (BOSMOXKHO — HWCIOJB30BAaHHE  BHUJEOMATEPUANIOB), NPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KalbllKs, aJIIOMUHUS, IUHKA, xene3a (II) u xeneza
(IIT), meam (I1), HaOmroAeHUE M OMHUCAHUE TIPOIIECCOB OKPAIIMBAHUS TIJIAMEHW MOHAMHU HATPHS,
Kalusl U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPHATIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aJTFOMUHUS M THJIPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 33]1a4 110
TeMe «BakHelme MeTaubl U UX COSUHEHUS».

XuMus U OKpPy:KaoIas cpeaa

BemectBa u Matepuasibl B MOBCETHEBHON JKU3HM YelioBeKa. bezomacHoe uCmosib30BaHue
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis mpu XUMHUYECKHX OXOTax U
OTpAaBJICHUSIX.

XUMUYecKoe 3arpsi3sHeHHE OKpYKarollel cpe/ipl (MpeaenabHas JOMyCTUMasi KOHIEHTpalus
Beniects, qanee — [1/1K). Poias XxuMuu B penieHuu 3K0JI0THYECKUX MTPOOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzamust MexXnpeaAMETHBIX CBS3EH MPHU MU3YUYEHUU XUMUHU B 9 KIIacce OCYIIECTBIISCTCS
yepe3 HCIHOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX T[OHSATUH, TaK U TOHATHIA,
SIBJISIFOLLIMXCS] CHCTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4HBIH (DakT, THUIOTE3a, 3aKOH, TEOpHS,
aHaJ M3, CHHTe3,  KIacCU(pHUKaUus, NEPUOAUYHOCTh,  HAOJIONEHHE,  SKCIEPHUMEHT,
MOJICTMPOBAaHUE, U3MEPEHUE, MOJIENIb, SIBJICHUE, TAPHUKOBBINA 2(PPEKT, TEXHOJIOTHS, MATEPHAIIBL.

@usnka: MaTepus, aroM, OJIJIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIWJA, H30TOIbI,
paTuOaKTHBHOCTb, MOJICKYJa, JJIEKTPUYECKUI 3apsa, MPOBOAHUKH, IIOJNYIPOBOJHHKH,
IVAJIEKTPUKY, (OTOIIEMEHT, BELIECTBO, TENIO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Tras,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKas pEMIETKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUUECKOE TPOCTPAHCTBO, TUIaHETHI, 3BE371b1, CONHIIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, s3KocucTEMa, MUHEPAJbHbIE YIOOpEeHMUS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI, MOJE3HBIC
HCKOIIaeMble, TOTIIIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

JUYHOCTHBIE PE3YJIBTATHI

JIN9HOCTHBIE PE3ylbTaTBl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO OO0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00YUCHHUSI XUMUHU B €IMHCTBE YU4eOHOW M BOCIIUTATEIHLHON JACATEIHHOCTH B
COOTBETCTBUM C TPAJAMIMOHHBIMU  POCCUMCKMMHU  COLIMOKYJIBTYPHBIMU M  JTYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MPaBUJIAMU M HOPMaMHU TOBEICHUS U
CIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATTN3AIINN 00YYaIOIIUXCS.

JIMYHOCTHBIE PE3YyNIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IICHHOCTHBIX OPUEHTAIMA M PACHIUPEHHUE OIbITA JACATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpuOTH4YECKOr0 BOCIIMTAHUSA:

IIEHHOCTHOTO OTHONICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAaHUS 3HAUEHUS XUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(OpPMAIUEH O MEepPeAOBBIX AOCTHKCHHSIX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHOW XMUMHUH, 3aWHTEPECOBAHHOCTH B HAayYHBIX 3HAHHUSAX 00 YCTpPOMCTBE
MHUpa 1 O0IIECTBa;

2) rpa:KIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHUKATUBHOMN KOMIICTCHTHOCTH B 0OIIIECTBEHHO MOJIC3HOM,
y4eOHOUCCIIEA0OBATEIbCKON, TBOPUYECKOW M JPYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITEIHOCTU MIPH BBHITTOJHEHUHU yUeOHBIX, TO3HABATEIbHBIX 33124,
BBITIOJTHCHUH XUMHUYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOINOHUMAHHUIO M B3aMMOIIOMOIIM B TPOIIECCEe 3TOM y4eOHOU JEesATEIHbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEJEHUE M TOCTYNKH CBOMX TOBApHIIEH C TMO3UIUKA HPABCTBEHHBIX H
MPABOBBIX HOPM C YYETOM OCO3HAHMSI TIOCTEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUECKUE  TMPEACTaBICHUS O BEHIECTBE U XMMHYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM WU COCTABJISIIONIUME OCHOBY IS
MOHUMAaHUS  CYIIHOCTH HAy4YHOHW KapTUHBI MHpa, TpeACTaBiIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUSL MPUPOJABI, B3AUMOCBS3IX UYEJIOBEKA C MPUPOJHON Cpeoil, 0 poiu
XUMUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUU MO XUMHH,
HEOOXOMUMBIC 11 OOBSCHEHUS HAOIOMAEMBIX TIPOIECCOB W SBJICHHM, ITO3HABATEIHHOM,
WH()OPMAITMOHHOM M YMTATEIILCKON KYIbTYphI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIBHONW pabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYMHBIMU TEXHHUUYECKHUMH CpPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpEeC K OOYYCHHWIO M TO3HAHWIO, JI0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTBH K
caM000pa30BaHUI0, IPOSKTHON M MCCIIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYEHHsI B TAJIbHEHUIIIEM;

4) popmupoBaHuA KYJIbTYPHI 310POBbSI:

OCO3HAaHWE LEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >XKW3HU, OCO3HAHWE TOCJIEJACTBUNA M HEMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOICHUSI AJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIIOICHUS



npaBmw 0€30MacHOCTH MpU OOpalleHMH C XMMHUYECKHMHU BEIIECTBAMHU B OBITY M pPEalbHOM
KU3HU;

5) Tpy/10BOr0 BOCHIUTAHMS:

MHTEpEeC K MPaKTHYECKOMY M3YyUeHHUI0 Mpodeccuil U Tpyaa pa3inyHOro poja, yBaXKeHHe K
TpyAy W pe3yiabTaTaM TPYAOBOW JESATENbHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAaHMM TI0 XUMHUH, OCO3HAHHBIM BBIOOP WHIWBUIYATLHOW TPacKTOPUHU
MPOJOJKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEeUHONH NpoQecCUOHATBHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHATHHOM CPEIE;

6) DKOJIOrHY€eCKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1ecO000pa3Hoe OTHOIICHWE K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHMMaHHE IIEHHOCTH 370pOBOr0 U Oe30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUYECKOMY 310pPOBEIO,
OCO3HAHUE IIEHHOCTU COOJIIOJIEHHUS MPaBMI 0€30MacHOTO MOBEACHUS MPU padOTe C BEIIeCTBaMH,
a TAK)KE€ B CUTYAILUAX, YTPOKAIOLIUX 3JOPOBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MONydaeMble TNPU HM3YYCHUM XUMHHU, ISl PEIICHUS
3a71a4, CBA3aHHBIX C OKPYXKAIOUIEH MTPUPOIHON CPENIOH, JJIsl TOBBIIIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbl, OCO3HAHHUS IJI00AIbHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed MX pelieHus
MOCPEJACTBOM METOJIOB XUMHUU, IKOJIOTMYECKOI'0 MBIIUICHHS, YMEHUSI pPYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampenMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYUMBIC 171 (HOPMUPOBAHUS
MHPOBO33pEHUs OOILICHAYYHbIC MOHATUS (3aKOH, TECOpUSs, MPUHIMI, THUNOTe3a, (akKT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U APYTroe.), KOTOPbIE HUCIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax M MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM HAayyHOW KapTHMHE MHpa, U YHHBEpcajbHble y4eOHbIe NEeHCTBUS (MIO3HABAaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYISATUBHBIE), KOTOpble OO0eCredYnBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUIAHUPOBAHUIO M OCYIIICCTBICHUIO YU€OHOM JACATEIHHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

basoBble Jiornyeckue 1efcTBUA:

YMEHUS MCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHAS NPU OCBOCHUM 3HAHMIL:
pacKpbIBaTh CMBICII XMUMHUYECKHX MOHATHUM (BBLACNATH MX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSAMH), UCIIOIH30BATh MOHATUSA JIJIi OOBSICHEHUS
OTIEeNbHBIX (DaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU ISl KIacCHPHUKAIUU
XUMUYECKHUX BEUIECTB U XMMUYECKHX PEAKIMH, YCTaHABIUBATh NPUUMHHO-CIICICTBEHHbBIE CBS3U
MEXIy 00BEKTaMH U3YUYE€HHUSI, CTPOUTH JJOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, 1€TYKTUBHbIE,
10 aHAJIOTHH), AENaTh BBIBOABI U 3aKIIOUYCHHUS;

yYMEHUE MPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (IIPeAMETHBIE U METaIlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh LIUPOKO
NPUMEHSEMbIE B XUMHHU MOJICIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
xuMudeckass (opmyna W ypaBHEHHE XHUMHUYECKOW pEakluu — TMpPU PEIICHUU Yy4eOHO-
MO3HABATENbHBIX 3a/4a4, € Y4€TOM OTHX MOJEIBHBIX MPEJICTABICHUM BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIIMi, BBISBISITH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBCHHBIC CBSI3H U
IPOTUBOPEYHS B U3Y4aeMBbIX IIpoLieccax U SIBJICHUAX.

basoBbie ucciieoBare/ibCKie AeHCTBUA:



YMEHHUE HCIOJb30BaTh OCTABJIECHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKkKe B KauyecTBE OCHOBBI JUI1 (OPMUPOBAHUS TUIIOTE3bl IO MPOBEPKE MPABHUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

pUOOpETEeHNE OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W IPOBEICHUIO YYEHHYECKHX
HKCIEPUMEHTOB, yMEHHE HAa0JII01aTh 32 X0/I0M MPOIIecca, CAaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3ynbTat, (GopMyIHpoBaTh O00OOMICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOTO OIbBITA,
HCCIIEIOBAHMs, COCTaBIATh OTUYET O MPOJIEIaHHON paboTe.

Padora ¢ naopmanmeii:

yMEHHUE BBIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3TTMYHBIX BHIOB
1 GOpM IpeJICTaBICHUs, TOJYyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs JINTepaTypa
XUMHAYECKOTO COJICpKaHUs, CIpPaBOYHbIE mocoOus, pecypchl HWHTepHEeTa), KpUTHUECKH
OLIEHUBATh IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE MPUMEHSATh Pa3IMuHble METO/IbI U 3aIPOChl IIPU OUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUSI yIEOHBIX U TO3HABATEIBHBIX 33/1a4
OIpeNIeIEHHOr0 TUIA, MPUOOpETeHHEe OomblTa B 00JACTH HCMOJIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBIAJCHUE KYIbTYPOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (opMy mpencTaBiIeHHS
nHGOpPMALMM U WUIIOCTPUPOBATH pEIlaeMble 3a/lauyll HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumu popMamu rpaduky U UX KOMOUHALIUSAMUY;

YMEHHUE HCIOJIb30BaTh M aHAIU3UPOBATh B IIpoliecce y4yeOHOM M MCCIIe0BAaTENbCKON
NEeSTeTbHOCTH UH(OPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYKaIOMIeH IPUPOTHOH CpeIb.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

YMEHHUS 3aJaBaTh BOIpPOCH (B Xoje Juanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
o0cyxmaeMoii TeMbl, (HOPMYIHPOBATH CBOM TPEJIOKEHUS] OTHOCHUTEIIFHO BBITIOJTHEHUS
IIPEI0KEHHON 3a1auH;

YMEHUS MPEACTABIATh NOJTYYSHHBIE PE3Yy/IbTaThl IO3HABATEILHON AESITEILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaX; JeNaTh TPE3CHTANNI0 PE3YJIbTAaTOB BBIMOJHEHUS XHUMHYECKOTO
JKCHEepUMEHTa (JJa0OpaTOPHOIO OIbITa, J1AOOPaTOPHOM pPabOTHI MO MCCIEIOBAaHHUIO CBOWCTB
BEIECTB, YU€OHOTO MPOCKTA);

YMEHUS y4eOHOro COTPYJHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIbHON U
HCCIIEIOBATENILCKOM JeSITEbHOCTH NPU PEIIEHUH BO3HHUKAIOIIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX WHTEPECOB M COTJAcOBaHUsS MO3ULUH (00CYXIeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYpMBbD», KOOPANHAIMS COBMECTHBIX JEHCTBHM, ONpe/ielieHue KPUTEPHEB 0 OLIEHKE KayecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe YHMBepcaabHble y4eOHbIe AeiicTBUSA:

YMEHHUE CaMOCTOSITENIBHO OMNPEAEATh LENHU AeSTeIbHOCTH, IUIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BHIOMPATH
HauOosee ddPexTuBHBIE CHOCOOBI  pelIeHWs Y4YeOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHPOBATH NMPEAJIOKEHHBIM aJrOpUTM JIEHCTBHHA Npu
BBIMIOJTHEHUH 33/IaHUH ¢ y4ETOM IOJydeHHUs] HOBBIX 3HAHMH 00 HM3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE IMOJIYYEHHOrO pe3ysbTaTa 3asBICHHON LIeiH,
YMEHHUE UCIIONB30BaTh U aHATM3UPOBATH KOHTEKCTHI, IIPeAJiaraéMble B YCIIOBHM 3aJaHHH.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOH pabouell MporpaMMoM, BBIIENIAIOT: OCBOCHHBIE



o0yJaroIUMKCsS HaydHble 3HAHMWs, YMEHHMs M cIocoObl JeilcTBuii, cneuuduyeckue ais
MpeaIMETHON 00nacTi «XuUMHs», BUIBl JIEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
WHTEPHpPETAINHN, TIPEOOPAa30BAHUIO M TPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konmy oOydeHus B 8 kijacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHHUIA:

PacKpbIBaTh CMBICIT OCHOBHBIX XHMHYECKHX MOHSATHI: aTOM, MOJEKYyJa, XUMUIECKAN
AJIIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeECh (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJEKYJSpHas macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHash Macca, MaccoBas J0JII XHUMHYECKOIro
AJIEMEHTAa B COEAUHEHHM, MOJIIPHBIM O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COIIb,
ANIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHMSI, XUMUUECKas peakliys, Kiaccupukanus
peaKIUii: peakMyi COeAMHEHMs], peaKLul Pa3IoKEeHHs, PEaKM1 3aMEILLEeHUs], PeaKIu
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEaKIMH, TETNIOBOH dPEeKT peakiuu, sIpo aToMa,
9JIEKTPOHHBIN CJIOM aTroma, aTOMHas OpOMTajb, pPaJuyC aToMa, XUMHUYECKas CBsI3b,
HOJISIpHAs M HENOJsIpHAs KOBAJCHTHAs CBsS3b, MOHHAS CBs3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHILIEHTpallKs) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMYECKUX MOHSATHH U NPUMEHSATH 3TH
MIOHSTHS TIPU ONIMCAHUH BEIIECTB U MX MPEBPALICHHN;

UCMOJIb30BaTh XUMMYECKYIO CHUMBOJMKY JJsI COCTaBlIeHHMS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

OIpeNeNiATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OHMHApHBIX COCJAMHEHHSX, CTENEHb
OKHCIICHHSI JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, TNPHUHAIICKHOCTh BEHIECTB K
OnpesieIEHHOMY KJIacCy COEeIMHEHUM 1o ¢opMmynaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHUYECKUX COCIUHEHUSX;

packpbiBath cmbici Ilepuonuyeckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMaHHUE TEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nojnoxeHus B Ilepuonuyeckoil cucTtemMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOTaIpo;

ONHKCHIBATh M XapakTepu3oBaTh TabmmuHyto Gopmy [lepromndeckoit cuCTeMbI
XMUMUYECKHX 3JEMEHTOB: pa3inyaTh HMOHATUS «TJaBHas noarpymnna (A-rpynma)» u
«mobouHast noxarpynna (b-rpymma)», manele ¥ OOJbIIME NEPUONBI, COOTHOCUTH
0003HaueHus1, KOTopble UMeroTess B Tadmuue «llepuonnyeckas cucremMa XMMHYECKHX
snemeHToB J[. . MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB MW 3apsia sapa, OOIee 4YHUCIO DJIEKTPOHOB H
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaccu(UIUpOBaTh XMMHYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BEUIECTBA, XUMUYECKUE
peakiuu (10 YMCIy M COCTaBy y4YaCTBYIOUIMX B PEAKLMU BELIECTB, MO TEIJIOBOMY
sdpdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIAaCCOB, MOATBEpXkJas ONHCAHHWE MpPUMEpPAMU  MOJICKYISIPHBIX  YpaBHEHHUH
COOTBETCTBYIOIINX XUMUIECKUX PEaKITHIA;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MTPOTEKAHHUS XMMHYECKUX TPEBPALICHHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYHUCIISATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyIie COeTUHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKON peaKLny;



MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON JESITENBbHOCTH — AHAINU3 U CUHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AINI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€M — JUISl M3Y4YEHUS CBOWMCTB BEIIECTB M XMMHYECKUX PEAKIUU,
€CTECTBEHHO-HayYHbIE METOJbl  IO3HaHUsS —  HaOIoJcHUue, U3MEpPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEeasbHBINA U MBICICHHBIN);

CleloBaTh TMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCyqoi U J1ab0opaTopHBIM
o0opymoBaHHEM, a TaK)Ke MpPaBWJIAM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB MO MOTYyYEHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEAECIEHHON MacCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBATH
Y MPOBOJUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PACIlO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIIBbIO HHIUKATOPOB (JTAKMYC, peHOIPTaNICHH, METUIIOPAHK U JAPYTHUE).

K konny oOyueHus B 9 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSl YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSATHI: XUMHUYECKUHA DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELLECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKass peakUus, XUMHUYECKas
CBsI3b, TETUIOBOM 3(PEKT peakiuu, MOJb, MOJSPHBIM 00BEM, pacTBOP, AJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMs, PEaKUMd HOHHOro OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE PpEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLWH,  OKUCIHUTETb,  BOCCTAHOBUTEIb,
OKHCIICHHE€ M BOCCTAaHOBJCHHE, AIOTPONHs, aM(pOTEepHOCTh, XMMHYECKas CBS3b
(koBaJleHTHasi, MOHHAs, MeETaJUIMYEeCKas), KpUCTAIJIMYecKass pemeéTrka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeneabHO JOMmyCcTUMas
koHueHrtpauus [1/IK Bemecrtsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHSATHH M MPUMEHSTH 3TU
MOHSITHS IIPU ONIMCAHUM BEILECTB U UX IPEBPALLCHU;

UCIIONIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBieHHs (OpMysd BelIecTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

OTpeJeNIATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX OJJIEMEHTOB B
COEJIMHEHUSAX Ppa3JIMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COEIMHEHUN Mo QopmyiaaMm, BUA XUMUYECKOW CBs3U (KOBaJ€HTHAs, MOHHAs,
METaJlJIn4ecKasi) B HEOPraHWYECKUX COEIMHEHHUAX, 3aps] HOHA IO XHMHUYECKOH
dopMyie, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COECTUHEHUH, THUI
KPUCTAITMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapakTepu3oBaTh TabnuuHyo dopmy [lepuoanueckoit
CUCTEMBI XMMHMUYECKHMX JJIEMEHTOB: pa3jinyaTh IOHATUS «JaBHas noiarpymnmna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», Mansle U OoJbIIME TNEPUOJIBI,
COOTHOCHTb 0003Hau€HUs, KOTOpble HUMEIOTCS B IMEPUOAMYECKOW Tabiule, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0Ilee YMCiIo IEKTPOHOB U paclpe/ielieHne UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB 3JEMEHTOB M HX
COEJIMHEHUH B Mpenenax MajiblX MEPUOJIOB M TJABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;



KJ1acCu(UIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHNYECKHE BEIEeCTBA, XUMUYECKUE
peakiuu (10 YUCIYy M COCTaBy YYAacCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY
ahdexTy, Mo NBMEHEHHUIO CTETIEHEeH OKUCIIEHUS XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIMMEe H crnenu(UUECKue XUMHYECKHE CBOHCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl OMMCAHUE TPUMEPAMHU MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOIMAIIMN KUCIIOT, EI04YeH U COoJeH,
MOJIHBIC U COKpAIIEHHBIC YPaBHEHUS peaklnii MOHHOTO 0OMEHa, YpaBHEHHsS pEaKlui,
MOATBEPXKIAIOIMIUX  CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM IMOCPEACTBOM
COCTaBJICHUS AJICKTPOHHOTO OajaHca 3THX PeaKIInii;

MIPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTU OT UX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (hopMyJie COSTMHEHHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOMN peaKIuu;

coOJIOIaTh TpaBWJIa TIOJIb30BAHUS XUMHUYECKOHW TIOCYyI0M W J1a00paTOpHBIM
o0opymoBaHHEeM, a Takke MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB IO MOJIYYCHHUIO
U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

MIPOBOJIUTh PEAKIINHU, MOITBEPKIAIONTNE KAYECTBEHHBIN COCTaB Pa3jIMYHBIX BEIICCTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, MOAMUI-, KapOoHat-, (ocdart-,
CWJIMKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI H3YYCHHBIX
METAJIOB, MPUCYTCTBYIONIUE B BOJIHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPAIMH MBICIUTEIBHON ACATEILHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEHHE, O000IIEHHWEe, CHCTEMATH3allMi0, BBISIBJICHUE MPUYHMHHO-CIICICTBEHHBIX
CBSI3€M — JUIS U3YYCHMS CBOMCTB BELIECTB M XMMHUYECKHUX PEaKLUUW, €CTECTBEHHO-
Hay4YHbIE METOJABl TO3HAHWS — HaOMIOJEeHHe, W3MEpPEHHE, MOJCIUPOBaHHE,
AKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Koau4yecTBo yacoB
Ne HaunmeHnoBaHue pa3iesioB u DJIeKTpOHHbIE (LU (PPOBbHIE)
n/n TeM NMPOrpaMMbl Bcero Konrposbmbie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCyPChI
padoTsbI padoThbI
Pa3pea 1. [lepBonavajibHble XUMUYeCKHE TIOHATHS
Xumus — BakHast 00J1acTh
11 €CTECTBO3HAHHUS U 5 ) bubmuorexa [IOK
MPAaKTUYECKOU NEeATETbHOCTU https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa u xuMHuueckue 15 | bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3pnen 2. Baxxneiimme npeacTaBuTe M HEOPraHMIEeCKUX BeleCTB
)1 Bosnyx. Kucnopon. [Tonarue 6 bu6nmmorexa [IOK
00 okcumax https://m.edsoo.ru/7f41837¢c
’9 Bognopoa. Ilonsitue o g | bub6mmoreka [IOK
KHCIIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnorexa [IOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCChI 1 | | bubmuorexa [IOK
HEOPraHUYECKUX COCAUHECHMI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. Ilepuonuuecknii 3axon u [lepuoanyeckasi cucrema xummuueckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoOB.
XuMmuueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE peaKIIul




[epuoanueckwuii 3aK0H U

31 [lepuoanueckas cucrema 7 bubmuoteka [IOK
XUMUYeckux anemeHTon Jl. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

52| Ommenmensior ; bimorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHTEJIHHBIC PEAKIIHH
Wroro no pazueny 15 brbmorexa LOK
https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpems 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesoB u TeM uu@pposBbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (1uuhp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3pnen 1. BemecTBo M1 XMMHYeCKHE peaKIUH
[ToBTOpenue u yrinyOneHne 3HaHUH Bbubmmoreka [LIOK
1.1 5 1
OCHOBHBIX pa3/iesIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK
' peakmuii https://m.edsoo.ru/7f41a636
DNEKTPONUTHYECKAs! JUCCOLIMALIMSL. bubnmnoreka [JOK
1.3 8 1
XHUMHUUYECKUE PEAKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3zgen 2. HemeTayibl M UX COeANHEHUSA
)1 OO6m1as XxapaKTepUCTUKa XUMHUECKUX 4 bubnuorexa [JOK
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
006
22| snewerron VIA-rpyms, Cepa et ; I
' PYIHRL TEP https://m.edsoo.ru/7f41a636
COETMHEHUS
| S | ;oo
. JEMEHTOB V A-TpyMIbI. T, U UX
by P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 | snemennon NV arpyoma, Vonepon : 1 | | BromoreralOK
' . DYIIBL o https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS




Hroro no pazgeny 25
Pa3nea 3. MeTa/lIbI M X COeANHEHUS
bubnunorexa LIOK
1 7 4
3 Obmpae CBOHCTEA METATIOR https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTauibl U UX COETUHEHUI 16 bubmorexa HOK
' s https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B JKU3HH YeI0BEKA 3 buomorera [IOK
' HI p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 buommorera [IOK
P p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68







ITOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
No KosnyecTBo 4acoB Jara JJIeKTPOHHbBbIE HU(PPOBLIE
Tema ypoka Kontponbneie | IpakTHueckue oGpa3oBaTe/bHbIE
n/n Bcero U3y4YeHHs
padoTsbI padoThbI pecypchl
| [Tpenmer xumuu. Ponb Xxumuu B 1 but6mmoreka [IOK
JKU3HU YyestoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
) IIpeamer xumun. Ponbs xumuu B | but6mmoreka [IOK
JKA3HHU 4YesIoBeKka. Teja U BelecTsa https://m.edsoo.ru/ff0d210c
3 IlonsTHE O METOIaX TO3HAHHS B 1 Bbub6mmoreka [JOK
XUMHU https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1
4 «IIpaBuia paboThI B TabopaTopuu U | bubnuotexa [JOK
npuéMBbI 00pAIICHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM
5 Yucreie BemecTBa U cMmecu. CriocoOnl | but6mmoreka [IOK
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padota Ne 2
6 «lfae.ﬂeﬂeﬂne cnlf)leceﬁ (Ha mpumepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPEHHOM COJIH )»
7 ATOMBI U MOJIEKYJIBI 1 bubmorexa TOK
https://m.edsoo.ru/ff0d2a6¢
g XUMHYECKUE DIIEMEHTBI. 3HAKH | but6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocThie U CIOKHBIEC BEIIECTBA 1 buGmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
10 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa [LIOK




https://m.edsoo.ru/ff0d2d50

11

3aKO0H ITOCTOSHCTBA COCTaBa
BeIIeCTB. XUMU4ecKas (hopmyIa.
BaJIGHTHOCTB ATOMOB XUMHNYCCKHUX
2JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

OrtHOCUTENbHAA aTOMHAs Macca.

12 OTtHocuTeNbHASI MOJIEKYIISIPHAS bubmmorexa TOK
https://m.edsoo.ru/ff0d323c
Macca
13 MaccoBas goJsi XUMHYECKOTO but6mmoreka [IOK
3JIEMEHTa B COSTUHCHUHU https://m.edsoo.ru/ff0d350c
14 KoauuecTBo BenecTa. Moub. bu6mmoreka [IOK
Moisipaas macca https://m.edsoo.ru/ff0d5230
s dusndecKrue U XUMUYECKHUE SBICHHS. but6mmoreka [IOK
XuMudeckasi peaKius https://m.edsoo.ru/ff0d37fa
16 IIpu3Haku U yCa0BUs IPOTEKaHUS bubnuorexa LIOK
XUMUYECKHUX Peaklni https://m.edsoo.ru/ff0d3al6
17 3aK0H COXpaHEHHUs MacChl BEIIECTB. bu6mmoreka [JOK
XUMUYECKUE YPaBHEHMUSI https://m.edsoo.ru/ff0d3b88
BrluncieHus: KOJau4ecTBa, MacChl
18 BEIIIECTBA 10 YPABHEHUSIM bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMHUYCCKHUX PEaKIIHiA
Knaccudukanys XuMuaecKux
19 peaKuI/n("f (COGHI[I/IHGHI/I}I Ppas3IoKEHUS bubmmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4EHBIM-
20 SHIUKIIONIEIUCT. O60quI.ICHI/I€ u brbmmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIus 3HaHUH
21 Konrponsnas padora Nel mo reme bubnuorexa LIOK




«BemecTBa 1 XMUMHUUYECKHE peakuum»

https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. CoctaB

bubmuorexa [JOK

22 BO3AyXa. KNC10pos — saeMeHT i https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
®PuznyecKue 1 XUMHYECKUE CBOMCTBA
23 KHCIIOpo/ia (pEeaKIuu OKUCIICHUS, Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CrniocoOblI MoTy4eHus: KUCI0po/ia B
24 nabopaTopuu ZlqnpOMLImneHI;cf[cm. Bubmmorexa LOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoii 3¢ ekt xumMuueckoi
)5 peaKLnHu, IOHATHE O bu6mmoreka [JOK
TEPMOXHMMHUYECKOM YPaBHEHUH, HK30- https://m.edsoo.ru/ff0d4790
U HJIOTCPMUYICCKUX PEAKITUAX
TomnmuBo (He(Th, Yroib U METaH).
26 3arpﬁ3He1§Heq1;o3;[yy;a CIOCOOBI Z:ro Bubmmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
PeIOTBPALCHUS
[Tpaktrueckas padota Ne 3 o Teme
27 ((1?[0JIYLICHI/IG U I(:O6I/IpaHI/Ie bubmmorexa TOK
. https://m.edsoo.ru/ff0d4ae2
KHUCITIOPO/1a, U3yYEHUE €T0 CBOUCTBY»
)3 Bonopon — snemeHT u npocroe but6mmoreka [IOK
BeulecTBo. Haxoxxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
79 dusznueckue U XUMUUECKHE CBOMCTBA bu6mmoreka LIOK
Bogopoaa. [Ipumenenne Bonopozaa https://m.edsoo.ru/ff0d4dd0
30 [loHsiTHE O KMCIOTAX U COJAX bubmmorexa TOK
https://m.edsoo.ru/ff0d50d2
31 Crnioco0bI motydeHus: BOAOPoa B bu6mmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Tpaktuueckas padora Ne 4 o Teme

32 «ITomydenne u cobupanue BoIOpoIa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4£42
W3Yy4YEHUE €r0 CBOMCTBY
13 MomnsipHblii 00bEM ra3oB. 3aKOH bubnuorexa LIOK
ABoraapo https://m.edsoo.ru/ff0d542¢e
Brrunciaenus o0béMa, KOJIMYECTBA
34 BEIIIECTBA rasa 1o ero U3BECTHOMY bubmmorexa LOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brerancieruss 005EMOB Ta30B 10
35 YpaBHEHUIO PEAKIIMN Ha OCHOBE bubmmorexa LIOK
N . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIICHHIA Ta30B
36 dusznyeckue U XUMUYECKHE CBOMCTBA but6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuii. [lorsitue 00 bu6mmoreka [JOK
MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopuTenb.
33 Hacwimenasle 1 HEHACHIIIEHHBIE but6mmoreka [IOK
pactBopbl. MaccoBast 10J1sl BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas pabota Ne 5 mo Teme
39 «IIpuroroBieHue pacTBOPOB ¢ bubnuorexa [JOK
onpenenEéHHON MacCOBOM 0IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
40 Konrtponsnas padora Ne2 o reme bu6nuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
A1 Oxcuppl: cocTaB, KilaccuUKaIms, Bbubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
42 IlosryyeHne 1 XUMHYECKUE CBOMCTBA bubmmorexa [LIOK




KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHwusI: cOCTaB, KIaccuukams, bu6mmoreka [IOK
43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
m [TonyueHnne n XMMHUYECKUE CBOMCTBA bubmuotexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukaus, bu6moreka [IOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [Tonyuenune u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHHe): HOMEHKIIATYpa,
47 é penne) P but6mmoreka [IOK
CIIOCOOBI MOJTYYEHUS, XUMHUYECKHE
. i https://m.edsoo.ru/00ad9474
CBOIiCTBa
[Ipaktuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 33134 0 TEME bu6moreka [IOK
48
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
I'eneTuueckas CBsI3b MEXK
49 KJ1acca €0opraHuYecK " Brbmroreia LIOK
MM HEOPTaHUIECKUX
. p https://m.edsoo.ru/00ad9a50
COeIMHEHHUH
50 O6o001eHne U cucTeMaTu3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KontponrHas padora Ne3 mo teMe
51 "0 P P bubnnoreka [IOK
CHOBHBIE KJIACChl HEOPTraHUYECKUX
o P https://m.edsoo.ru/00ad9ela
COeIMHEHUI
IlepBbie NONBITKU KJIACCU(DHKALIMHI
P ¢ but6mmoreka [IOK
52 XHMHYECKHX 3J1eMeHTOB. [loHsTHE O

Irpymnnax CXOJHbIX 3JICMEHTOB

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




Ilepuoguyeckuit 3aK0H U
Ilepnonnueckas cucrtema

but6mmoreka [IOK

>3 XuMU4eckux snemeHToB Jl. U. https://m.edsoo.ru/00ada52c
Menpaeneesa
54 Ilepuobl, rpymnmnsl, HOATPYIIIIBI bubmmorexa LOK
https://m.edsoo.ru/00adaS2c
55 Crpoenue atromoB. CocTaB aTOMHBIX bu6mmoreka [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX o6on0qel<v BuGmmorexa LIOK
56 aToMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremel J[. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
57 3JIEMEHTA I10 €ro MOJI0KEHHIO B but6mmoreka [IOK
[Tepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menaeneesa
3nauenue [lepuognueckoro 3akoHa
53 JUIS pa3BUTHUSI HAYKU U MPAKTUKH. []. bubmuorexa [JOK
N. MenpeneeB — y4u€HbI, me1aror u https://m.edsoo.ru/00ada96e
rpakIaHUH
KonTponbhas pabota Ne4 mo teme
59 «CTpEeHI/Ie aT(I))Ma. Xumuueckas Bubmmorexa LOK
CBA3ER https://m.edsoo.ru/00adb486
60 DIIEKTPOOTPULIATEILHOCTH ATOMOB bu6mmoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumudeckast CBsI3b brbmmorexa LHOK
https://m.edsoo.ru/00adac34
2 KoBanenTHast nomnsipHas XuMH4yeCcKas bubnuorexa LIOK

CBA3b

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




KoBanenTHas HCIOJIsIpHAs

bubmuorexa [JOK

63 XAMHYECKas CBS3b ! https://m.edsoo.ru/00adaab8
64 [IpakTuueckas pabora o Teme 1 bubnuorexa LIOK
«XUMHYECKas CBSI3b) https://m.edsoo.ru/00ad9cb2
55 | "Oobmemme » enerewarmnns 1 Bnmmorexa 110K
sHAHMI 10 Kypey.” https://m.edsoo.ru/ff0d61c6
but6mmoreka [IOK
66 Crenexs okHCICHuA ! https://m.edscl)_E).ru/OOadanS
67 OKHUCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC 1 but6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
68 OKHCIUTEIIN U BOCCTAaHOBUTEIIN 1 bubmmorexa LHOK
https://m.edsoo.ru/00adb076
69 [IpakTuueckas pabora o Teme 1 bubnuorexa LIOK
"Xumnueckue peakuuu" https://m.edsoo.ru/00adb33c
OBLIEE KOJIMYECTBO YACOB I10 60

[NPOI'PAMME




9 KUIACC

KoanuyecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne Jara
Tema ypoxa Kontpoabhbie | TIpakTHueckue o0pasoBaTe/bHbIE
n/n Bcero U3y4YeHHs
padoThI padoThI pecypcbl
[leproguyeckuii 3aK0H.
| [lepuonuueckas cucrtema | bubnuorexa [JOK
xuMuyeckux snemenTos /. W. https://m.edsoo.ru/00adb59e
MenpaeneeBa
3aKOHOMEPHOCTH B U3MEHEHHH
2 . P 1 bubmuorexa [IOK
CBOICTB XUMHYECKUX 3JIEMCHTOB
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa bubnuoreka [IOK
3 1
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4ecKoil CBSI3U U THUIIBI | bubmuoreka [JOK
KPUCTAIIIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme
5 «IToBTOpenue u yrinyoaeHue | |
3HAaHHUI OCHOBHBIX Pa3AeioB Kypca
8 Kmacca»
Knaccudukanuss XuMrUaecKux but6mmoreka [JOK
6 . 1
peaKIyii Mo pa3IuYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
IIonsTHE O CKOPOCTH XUMHUUYECKOH
7 H P 1 but6mmoreka [IOK
eaknuu. [IoHsITHE O TOMOTrCHHEIX U
P https://m.edsoo.ru/00adbe9a
TETePOTEHHBIX PEaKITHIX
IlorsaTHe 0 XUMHUYECKOM
g @ | bubmuorexa [JOK
aBHOBeCHH. DaKTOPHI, BIUSIOIIHC
p p . https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIu




H IIOJIOKCHHUC XMMHNYCCKOI'O

paBHOBECHS
OKHCIIUTEIILHO- bubmuorexa [IOK
9
BOCCTAaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKOI
10 HHCSOIII/I&HI/H/IPCHJ‘IBHH@ U ciia0ble bubmorexa OK
https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HonHble ypaBHEHUs peaKIuil bubmmorexa TIOK
https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHMH B CBETE NPEACTABICHUI bu6nmoreka [IOK
00 AIEeKTPOIUTUIECKOM https://m.edsoo.ru/00add5d8
JIACCOIUAITNN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MpeJCTaBICHUM 00 bubmmorexa TOK
. https://m.edsoo.ru/00add8b2
AIIEKTPOIUTUIECCKON JUCCOIIUAIIUN
14 IlonsATHE O TUOpOIM3E CONEN buomorera [OK
https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMAaTH3aIUs bubmuorexa [IOK
3HaAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «1femeHMe BKCHIZ)pI/IMeHTaJILHHX bubmmorexa TIOK
https://m.edsoo.ru/00addbfa
3a71a9»
KoHnTtponbHas padota Ne2 o teme
17 «DNEKTPOIUTHYECKAS bubnuorexa [JOK
JUcconuanys. XuMUYeCKHe https://m.edsoo.ru/00addecO
peaKiuu B pacTBOPaX»
18 OO6m1as xapakTepHUCTHUKA TaJIOT€HOB. bu6mmoreka [JOK




XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJjopa
Xnoposogopon. CoasHast KUCIIOTa,
19 . ecK Sc OlCTBa, OJyYEHUE bubmmorexa TIOK
XUMHUYECKHE CBONCTBA, MMOTYYCHHE,
- https://m.edsoo.ru/00ade104
MPUMEHEHHE
[Tpaktrueckas padota Ne 2 o Teme
20 «1?[0 CHHUE cop O# KUCJIO0 bubmmorexa TOK
Jy4eHUE COJISTHOM KUCIIOTHI,
Y . . https://m.edsoo.ru/00ade348
U3y4YeHHUE €€ CBOMCTB»
Berancnenus no ypaBHEHUSIM
)1 cc eayp oo O bu6nmnoreka [IOK
XUMHUUYECKHUX PeaKIHii, eCu OIUH
peakt g https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
2 OO01mas xapakTepUCTHKA JIEMEHTOB bu6mmoreka [JOK
VIA-rpynmnsl https://m.edsoo.ru/00ade64a
ANnoTponHbie MOAU(DUKALINT CEPHI.
Haxoxnenue cepsol u € bubnuorexa LIOK
23 .
COEJIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPbI
CepoB0JIOpOJI, CTPOCHUE,
24 o I; eCKp en P ccKiie but6mmoreka [JOK
W3WYECKHUE U XUMHUYECKU
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl ceprl. CepHas KHCIIOTa,
)5 3 Hec g P ccie bubmuorexa [IOK
W3HYECKHUE U XUMHUYCCKU
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHE
XUMHUYECKUE PEAKILIUH, JeXKAIINUE B
OCHOBE ITPOMBIIIIEHHOTO CrIocoda
p N bu6nuorexa IIOK
26 MOJIyYEHUS] CEPHOM KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHHE
OKpYKarolleu cpeasbl

https://m.edsoo.ru/00adec8a




COCAUHCHUSAMMU CCPbI

Briuncienue MaccoBOU 10U

bubmuoreka [JOK

27 BBIX0/1a ITPOJYKTa peakLuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepUCTHKA JIEMEHTOB
VA-rpynmel. A3oT,
28 pacnlfo};HTpaHeHHe B MPUPOJE, Bubmmorexa LIOK
https://m.edsoo.ru/00adeeab
(dU3HYECKHEe U XUMUYECKHE
CBOICTBA
AmMMuak, ero pusndeckue u
29 XI/IMI/I‘ICC’KI/IG qu;OfICTBa MOJTy4YECHHUE bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTuyeckas padora Ne 3 1o Teme
30 «IPIOJ'Iy‘IeHI/Ie aMpMI/IaKa, HU3y4YCHHE brbmmorexa LIOK
. https://m.edsoo.ru/00adf180
€ro CBOHCTBY
3l A3OTHas KUCIOTa, €€ (PU3NIecKue u bub6mmoreka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJEH
aMMOHHUS B KAUY€CTBE MUHEPAJIBHBIX
32 ynoopeHuii. XuMHYECKOe ’ bubmmorexa TOK
. https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYXKaloLEel Cpebl
COCIMHEHUSIMH a30Ta
. ®docdop. Oxcua pocdopa (V) u BuGmorexa [{OK
ocopuas KHCHVO Ta, pusmcciue u https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
Hcnonp3oBanue docharos B
34 KAa4eCTBE MUHEPAIBHBIX bu6mmoreka [IOK

yno0peHuit. 3arpsi3HeHHe
npUPOIHOH cpeanl hocharamu

https://m.edsoo.ru/00adfc20




VYraepon, pacnpocTpaHEeHuUE B

35 npupoje, Gu3nIecKue u bubmmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBONCTBA
Oxkcupsl yraepoaa, ux GuandecKkue
1 XUMHYECKHE CBOICTBA.
36 DKOJIOTHYECKHE TTPOOITIEMBI brbmmorexa LOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/a
(IV)
3 i bubmuorexa [JOK
/ YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
[paktuyeckas padota Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubnuorexa LIOK
38
KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[lepBOoHAYAIBHBIC TTOHATHUS 00
39 OpfaHI/I‘-IeCKI/IX BEIIECTBAX KaK O buommorexa [IOK
https://m.edsoo.ru/00ac054e
COEIMHEHUSX yriepoaa
40 KpemHuuii u ero coenuueHus bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5.
41 Pemnienue skcnepuMeHTaIbHBIX bubmuotexa [JOK
3amayd 1o reMe «Baxxuerimue https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U UX COSTUHCHUS
KonTponbHas padorta Ne3 mo teme
42 «Banclileﬁmne ieMeTaJ‘IJ‘IH 158704 bubamorexa [HOK
https://m.edsoo.ru/00ae0e18
COCJTMHCHUS»
43 OO6m1as xapakTepUCTUKA bu6mmoreka [JOK

XUMHUYCCKUX 3JICMCHTOB —

https://m.edsoo.ru/00ae103e




MeTauioB. Meramnueckas CBsI3b U
MEeTaJUTMYECKas KpUcTajinyeckas
pemérka. Pu3n4yecKre CBOMCTBA

METaJJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DJEKTPOXUMUYECKUH PSiJT brbmmorexa LOK
N https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIOB
O011e crocoObl MoTyYeHus
MetasuioB. CrutaBel. Beraucnenus
45 10 YPaBHEHHUSM XUMHUYECKHUX buomorexa LOK
N https://m.edsoo.ru/00ael1156
peaKkIui, ecJiv OJUH U3 PeareHTOB
COJICPKUT IPUMECH
46 ITonaTHE O KOPPO3UU METAIIIOB bubmmorexa TOK
https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 [enoibie MeTasel https://m.edsoo.ru/00ae14b2
43 OKCHUIbI M TUAPOKCUIBI HATPUS U but6mmoreka [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMeENBHBIE METAJIIBI — bubmuoreka [JOK
KaIbLIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelnine coeTUHEHUS KAJIbIUI bubmorexa HOK
https://m.edsoo.ru/00ael15¢e8
[IpakTuueckas pabora mo Treme
51 "[llenounslie u lllenouno-
3eMeNIbHbIC METaJIIbI"
57 JKEcTKOoCTh BOMBI U CIIOCOOKI €& Bbubmmoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [Ipaktrueckas padota Ne 6 o Teme bu6mmoreka [JOK




"KECTKOCTL BOABI U METOEI €6

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

ycTpaHeHus"
bu6mmoreka [IOK
54 AroMuHAT
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOWCTBA OKCHIA U bubmuotexa [JOK
55
THUAPOKCHIA https://m.edsoo.ru/00aelc64
Bubmmorexa IIOK
56 Keneso H
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIA but6mmoreka [IOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
Pemenue ypaBHeHuMi U 3a/1a4 110
58 teme: "OKCHUIBI U TUIPOKCHIBI 1
MeTaJIoB"
[Tpaktuueckas padora Ne 7.
Pemenue sxcriepuMeHTaIbHBIX bu6nmoreka [IOK
59 . 0.5
3a71a4 o Teme «Baknaeiimume https://m.edsoo.ru/00ae3de8
METAJUILI U UX COSTUHEHUS
[pakTuyeckas padota Ne§.
60 Pemienne skcriepuMeHTaIbHBIX 0.5 bubnuorexa LIOK
3a7ad4 o teMe "Baxxuenmme ' https://m.edsoo.ru/00ad9cb2
METaJLIBI U UX COeIUHEHUS"
KonTtponsnas pabota Ne4 o reme
61 «Baxueunne MeTaylIbl U UX
COEUHCHUS
BemecTBa u maTepuaisl B but6mmoreka [IOK
62 .
MMOBCEAHEBHOM KM3HHU UeJIOBEKA https://m.edsoo.ru/00ae3f50
63 XHUMHUUECKOE 3arpsA3HEHUE bu6nuoreka [IOK

OKpYKalollei cpeabl

https://m.edsoo.ru/00ae4270




64

Ponp xumun B perieHnn
9KOJIOTMYECKHUX pobiieM

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

65

Pemienne skcnepruMeHTaIbHBIX
3aa4 1o Teme "XuMHIeCcKoe
3arpsi3HEHUE OKpYyXaroue cpeabl”

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c¢

66

KoHnTtponbHas paboTa mo Teme
"O06001IeHNE U CHUCTeMAaTU3aIUs
3HaHMHU 110 Kypcy."

bubmuorexa [JOK
https://m.edsoo.ru/00aec0d0a

67

Bbruncnenus no ypaBHEHUsAM
XUMUYECKHUX PEaKLHUi, €CIIU OJUH
U3 PEareHTOB JIaH B M30BITKE WIIH
COJICPKUT IpUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOa NPOAYKTA
peakiumn

Bbub6mmoreka [JOK
https://m.edsoo.ru/00ae1750

68

Pemenne ypaBHeHui u 3a1a4 1o
Kypcy 9 kiacca

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68







IPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NMpoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHUs

1

ITo Teme: «HepBOHa‘-IaJIBHLIG XUMHUYCCKUC ITIOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX IOHATHUMA: aTOM,
MOJIEKYJIa, XHUMHUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMeCh (OJHOpPOJHAas W HEOJHOPOAHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHas MW MOJIEKYJsipHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JOJISI XUMHUYECKOIO
JJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM O00BEM, XMMHUYECKas pPeaKius,
KIacCUpUKAIMs ~ PEaKIUi:  peaklMd  COCIUWHEHHUs,  pEeaKIuu
pa3NOKEHUs, pEaKUMHU 3aMELICHUs, peakuuu oOMeHa, D3K30- U
SHJIOTEPMHUYECKHAE DPEAKIMH, TEeTUIOBOW (P (HEKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BELECTBA (IIPOLIEHTHAs! KOHLIEHTpAl|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUUA U

MMPUMCHSATDH 3TU IIOHATHA ITPU OIMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY U COCTaBieHHs (HopMyl

BEIIIECTB U YPABHCHUN XUMUYECKUX peaKIui

1.4

PpacKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOr0 YUYCHHUA, 3aKOHaA

ABoraapo

1.5

OonpeaciTh BaJICHTHOCTb aTOMOB JJICMCHTOB B 6HHapHBIX

COCOMHCHUAX

1.6

KJaccuuUUpoOBaTh XMMHYECKHE peakuuu (10 YHUCIy U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DEKTY)

1.7

BBIYUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MAacChl

BC€IICCTB

1.8

BBIYUCIIATH MACCOBYHO JOJIIO XHMHYCCKOTO 3JIEMCHTA II0 (bOpMy.TIC




COEeIUHEHNS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPEC

1.10

MNPUMCHATH €CCTCCTBCHHOHAYYHBIC MCTOABI IMO3HAHUSA — Ha6J'IIO,Z[CHI/IC,
HU3MCPCHUC, MOJCIIMPOBAHUC, SKCIICPUMCHT (peaanHﬁ u

MBICJICHHBIN )

ITo Teme: «BaxHeiire npeacTaBUTENN HEOPTAaHUYECKUX BEIIECTB)

2.1

pPacKpbIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKHUX TIOHSTHH: OKCHun,

KuUCJ10Ta, OCHOBaHUEC, COJIb

2.2

onpeaAciTb NPpHUHAMJIC)KHOCTL BCHICCTB K OHpCI{CJ’IéHHOMy KJIaCCy

coeluHeHu# no hopmynam

2.3

KJ'IaCCI/I(bI/II_[I/IPOBaTI) HCOPraHUYCCKHUEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XWMHUYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXJasi OMHCAHHE MpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHUNM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUMA

2.5

MMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTHU MPOTCKAHUA XHUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

2.6

cleloBaTh IMpaBWIaM TIOJb30BAaHUS XUMHYECKOW TMOCYI0M U
7a00paTOpHBIM 00OPY/IOBAHUEM, a TAKXKE MpaBWjaM OOpalleHus ¢
BCIICCTBAMHU B COOTBETCTBUHM C HHCTPYKIUUAMH II10 BBITIOJTHCHHIO
na6opaToprlx XUMHUYECCKUX OIIBITOB IO IMOJTYYCHUIO H CO6I/IpaHI/II-O
ra3000pa3HbIX BEHIECTB (BOAOPOAA M KHUCIIOpPOJA), MPHUTOTOBICHHIO
pacTBOpPOB C ONPEACIEHHON MacCOBOM JIOJIEd PacTBOPEHHOTO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 11O
pacmo3HaBaHUIO pPACTBOPOB IIENoYed M KHUCJIOT C TOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKOM peakiiuu

ITo Tteme: «llepmomanueckuii 3akoH u Ilepumoamyeckass cucrema
xumuyecknx snemeHtoB [[. WM. MengeneeBa. CTpoeHue aToMOB.

Xumudeckas ¢BiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peaKkurumn»

3.1

pacKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: AApO aTroma,
BHCKTpOHHBIﬁ cloit aToMa, aToOMHasd OPGI/ITELTIB, paanyCc aroma,
XUMHYCCKasA CBA3b, IMOJISIpHAA W HCEMOJKIPpHAA KOBAJICHTHAA CBA3b,

QJICKTPOOTPpHULIATCIbHOCTb, HOHHAA CBA3b, HWOH, KAaTHOH, 4dHHOH,




CTCIICHb OKHUCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTb XUMHWYCCKUEC 3JICMCHTHI

33

OMHCHIBATh M XapakTepu3oBaTh TaOnuuHyto QGopmy [lepuomndeckoii
CHUCTEMBl XHMHUYECKHX OJIIEMEHTOB: pa3inyaTh MOHSTHUS «TJIaBHAs
noarpynmna (Arpymnma)» U «mob6ounas mnoarpynna (brpymnma)y,

«MaJible» U «OOJIbIIIHE) MIEPUOabl

34

packpeiBaTh cMmbica Ilepuonnueckoro 3akona JI.M. Mennaeneena:
ACMOHCTPUPOBATHL TIOHUMAHUC HGpHO}IH‘ICCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOKCHUA B HepI/IOIII/I‘{eCKOf/'I

CHCTEMC

3.5

COOTHOCHUTD 0603Ha‘{eHI/I51, KOTOpPBIC HMCIOTCA B TaGHI/IL[e
((HepI/IOI[I/I‘IeCKaH CHUCTCMA XHUMHUYCCKUX QJICMCHTOB I[I/I
MeHaeneeBa» C YUCIOBBIMHU XapaKTCPUCTHUKAMH CTPOCHHA ATOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB H 3apgaa dapa, 061_]_[66 YHCJI0

AJIEKTPOHOB U PACIpeAeICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OnpeacIsiTh CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHaprlX

COEIUHEHUSIX

3.7

ONpEeNeNsiTh BUJ XUMHUYECKOW CBs3U (KOBaJeHTHAass M HOHHAasA) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NMpoBepPsSIeMOTro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus

1

ITo Teme: «BGH_IGCTBO U XUMHYCCKasA pCaKIus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX THOHSTHI: pacTBOD,
ANEKTPOJIUTHI, HEANEKTPOIUTHI, AJIEKTPOIUTHYECKAsT JAMCCOLMALIMS,
peakiuuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMble peakuumu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHBIE peakuuu, OKHCJIUTEb,
BOCCTAHOBUTENIb, OKHCIIEHHE U BOCCTAaHOBJIEHUE, aJUIOTPOIHS,
aM(oTepHOCTh,  XUMHYECKas  CBs3b  (KOBaJCHTHas, HOHHAas,
MeTalji4eckas), KpUCTAJJIMYECKas pelEéTKa, CIUIaBbl, CKOpPOCTb

XUMHYECKOW peaKuuu




1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MMOHATHHA H

MPUMCHATDH OTU IMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS JIIEKTPOJUTUYECKOM AUCCOLMALUU KHCIIOT,
LICJIOYEH U COJIEH, IOJIHBIE M COKpALIEHHBIE YPaBHEHHUS PpEaKLUN

HOHHOI'0 0OMeHa

1.4

pacKpbiBaTb CYHIHOCTb OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OallaHCca ATUX PeaKIHid

1.5

IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUN pEaKIUU

Ilo temam: «Hemeraiuibl U uUX coeauHEeHUS» U «MeTalibl U HUX

COCOUHCHUA»

2.1

XapaKTepU3oBaThb (OHI/ICLIBaTL) O6H_[I/Ie n CHCI_II/I(I)I/ILIGCKI/IC XUMHUYCCKHUC
CBOMCTBa INPOCTBIX M CJIIOKHBIX BCHICCTB, MOATBCPIKAAA OIIMCAHHC
npuMEpaMn MOJICKYJISIPHBIX H MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX

XUMHYECKHX PEaKIni

2.2

COCTaBJIAATb YpPaBHCHHA peaKIII/IfI, MOATBCPKAAIOIUX CYHICCTBOBAHUC

T€HETHYCCKOH CBS3U MCXKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOIMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHUHA,
BO3MOXHOCTU NMPOTCKAHUA XUMHUYCCKHUX HpeBpaH_IeHI/Iﬁ B pa3jIMYHbIX

YCII0BUAX
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CJIEIOBAaTh MpaBHWJaM TIIOJIb30BaHUS XMMHUYECKOH TIOCYyIOH W
1a00paTOpHBIM 00OPY/IOBAHUEM, a TAKXKE IpaBWjaM OOpalleHus ¢
BCIICCTBAMHU B COOTBETCTBUH C HUHCTPYKIUUAMH 110 BBIIIOJITHCHHIO
Ha6opaToprlx XUMHWYCCKUX OIBITOB II0 IMOJTYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEMIECTB (aMMHUaKa M yrIIEKUCIIOTo rasa)

2.5

OPOBOJUTH PEaKIHUH, MOATBEPKIAIONIMEe KAayeCTBEHHBIH COCTaB
pa3NIUYHBIX BEILIECTB: PACHO3HABATh ONBITHBIM NYTEM XJIOPHJI-,
Opomuza, wuonua, kapbonar, ¢docdar, cuaMKaT, Ccyabdart,
TMJIPOKCUAMOHBI, KaTHOHBl aMMOHUS, MOHBl HM3YYEHHBIX METaJIOB,

MPUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XuMUs U OKpY’KaroIas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYeCKMX mnoHstui: [IJIK

BCIICCTBA, KOPPO31d MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluA MBICJIUTEIBHON JE€ATCIbHOCTH —

aHaJIu3 W CHHTC3, CPAaBHCHUC, O606H.ICHI/IC, CHUCTCMATHU3allulIo,




BBISIBJICHUE TNPUYMHHO-CICACTBEHHBIX CBSI3€M — ISl  M3y4CHHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAYYHbIC
METOAbl TO3HAHUS — HAOIIOEHUE, H3MEpPEHUe, MOJIeTUPOBAHUE,

AKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




MNPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAeP:KAHUS

1

HepBOHa‘laHBHBIe XUMHUYCCKHEC ITOHATUSA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JOBEKa. XUMHUA B CUCTEME HayK.
Tena m BemiecTBa. Pu3NUECKHUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsiTue o MCTOAaxX IIO3HAaHHUA B XUMHU. Yuctele BCIICCTBA U CMCCH. CnocoObl

paszaenenus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumuueckne daeMeHThl. CHMBOJB  XUMHYECKHX

371eMeHTOB. [IpocThie U c0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumnueckas popmyina. BaJeHTHOCTh aTOMOB XHMHYECKUX DIIEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOCUTENbHAas ~ aTOMHas — Macca.
OtHocuTenbHasE MOJIEKYIISIpHAs Macca. MaccoBast oISl XUMUYECKOT0 2JI€MEHTa

B COCAMHCHHUH

1.5

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3aumocBsi3b KOJIWYeCTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IMHHUI] BemiecTBa. Pacu€rtel mo dopmynam

XUMHNYCCKHUX COC,Z[I/IHGHI/Iﬁ

1.6

@u3nyecKue U XUMUYECKHE SBJICHUSA. XUMUYECKasl peakuus U €€ NpPHU3HaKH.
3aKOH COXpaHEHUs MaccChl BELECTB. XuMuueckue ypaBHeHus. Kiaccuduxanms

XUMHUYECKHUX PEaKIHid (COCTUHEHMS, PA3JI0KECHISI, 3aMEIIeHHs, OOMeHa)

1.7

XUMUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYZI0H, C IPaBUJIaMHU
paboTel B sabopatopur W npuéMamu OOpamieHuss ¢ J1abopaTOpHBIM
o0OpyJOBaHUEM, H3yYeHHE U ONHMCaHUWEe (QU3NYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKHUX BeIecTB, HaOmrojeHue Qu3nueckux (IUIaBIEHHE BOCKa,
TasiHUE JIbJla, paCTUpPAHUE caxapa B CTYNKE, KUIIEHHUE U KOHJEHCAlUs BOJbI) U
XMMHUYECKHX  (FOpeHHe  CBeYM, NPOKAIMBAHUE MEJHOH  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJIa C KHUCJIOTOH) SIBIICHWH, HAOJNIOJACHUE W OINHUCAHHE
MPU3HAKOB MPOTEKAaHHUsS XUMHUYECKHUX peakuuid (pas3lokeHHe caxapa,
B3aUMOJICHCTBUE CEpPHON KHUCJIOTHI C XJIOpPHAOM Oapus, pa3ioXKeHHEe
ruapokcuaa Menu(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE KEJI€3a C PACTBOPOM

coiu meau(Il), uzyuenue cnocoboB pazaeineHus: cmeceil (C MOMOIIbI0 MarHuTa,




(dbunpTpOoBaHUE, BBIIAPUBAHMUE, AUCTHIUIALMS, XpoMarorpadus), MpoBeJeHUE
OYHNCTKHN HOBapeHHOI\/’I COJINn, Ha6J'IIO)IGHI/IC " OIIMCAHHUC PE3YJIbTATOB POBCACHUA
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIIapOCTEPIKHEBBIX )

Baxwneiime MMpEeACTABUTCIIN HCOPTaHUYCCKUX BCIICCTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3/eMeHT W MpocToe
BeniecTBo. HaxoxkmeHue kuciopona B mpupoje, GU3HUEecKHe W XUMHUYECKHE
cBorictBa (peaknuu ropeHus). Oxcunbl. [Ipumenenune kucmopoma. CrocoOb!
MOJTyYCHUsT KHUCIIOpOJa B JIA0OPaTOPUH W TMPOMBINUICHHOCTH. KpyroBopoT

Kucaopozaa B npupoze. O30H — aju1oTpornHas MOAU(UKALIKA KUCIOPOIa

2.2

TennoBoit 3pPeKT XUMHUECKON peaKIiy, TS PMOXUMHUECKUE YPABHEHUS, IK30-
U DHAOTEPMHUYECKHE peakuu. TOIIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa,

yCUJICHHE TapHUKOBOTO 3¢ dekTa, pa3pyiieHne 030HOBOTO CII0s

2.3

Bonopon — anmemeHT M mpocToe BemiecTBO. HaxoskneHwe Bomopoaa B MPHPOJIE,
(u3UYeCKe W XUMHYECKHE CBOWMCTBA, INPUMEHEHHE, CIIOCOOBI TONYyUYCHHS.

Kucnote! u conu
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ModsipHbIid 006EM Ta30B. PacuéTsl MO0 XUMHUYECKUM ypaBHEHUSIM

2.5

O®usnyeckue CcBoMcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacellieHHble ¥ HEHACBILIEHHBIE PACTBOPHBI. PacTBOPUMOCTBH BELIECTB B BOJE.
MaccoBasg 401 BelIeCcTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpOB B MpUPOJE W B KU3HU uejoBeka. KpyroBopor
BOJABl B TpHUpPOAE. 3arps3HEHHE TMPUPOIHBIX BOA. OXpaHa M OYHUCTKa

IpUPOAHBIX BOJ

2.6

Knaccudpukanuss nHeopranmdeckux coeauHenuid. Oxcunpl. Krnaccuduxarms
OKCHJIOB: cojieoOpasyrouue (OCHOBHbIE, KHCJIOTHBIE, aM{QOTepHblE) U
HecoseoOpa3yromue. Homenknarypa okxcugoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [TosrydueHne okcuaoB

2.7

OcnoBanust. Knaccudukauus ocHOBaHMM: INENOYM W HEPACTBOPHMBIE
ocHoBaHusA. Homenknatypa ocHoBaHui. DU3NYECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHuil. [lonydeHne ocHOBaHUN

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKHE CBOMCTBAa KHCIOT. Pan akruBHocTM metamioB H.H. bekerona.

[lonyyenue kucaor
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Comu. Homenknarypa cosieil. @U3MUYECKHE M XUMHUYECKHE CBOWCTBA COJICH.

[lonyyenue conen




2.10

I'enernueckas cBSI3b MECXKAY KilaCCaMU HEOPraHNYCCKUX COCILI/IHGHI/Iﬁ

2.11

XUMUYECKUN  OKCIEPUMEHT: KaueCTBEHHOE OIPENEICHHE  COAEp KaHUA
KHCIIOpO/la B BO3/JyX€, IOJIyY€HHE, COOMpaHuE, paclo3HaBaHUE U H3yUEHUE
CBOWCTB KUCJIOpO/Ja, HAOJII0AeHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHSI BO3HUKHOBEHUS M IpeKpallleHus: ropeHus (moxapa), 03HaKOMJIEHHUE C
oOpa3llaMM OKCHJOB U ONHCaHME HUX CBOMCTB, NOJydyeHHe, coOupaHue,
pacno3HaBaHUE M M3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJCHCTBHE
Bogopoa ¢ okcuaoM menu(Il) (Bo3M0oKHO HCTIONB30BaHUE BUEOMATEPHATIOB),
HaOmoeHne 00pa3lioB BELIECTB KOJIMYECTBOM | MOJb, UCCleI0BaHUE
O0COOCHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PaCTBOPUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMPEAECIEHHON MACCOBOM JI0JI€H pacTBOPEHHOTO
BEIIECTBA, B3aMMOJEICTBHE BOJbI C MeTaulaMd (HATpUEM M KaJbLUEM)
(BO3MOKHO HCHOJB30BAaHUE BUJEOMATEPHAIIOB), OIpPEACIECHUE PACTBOPOB
KHCJIOT M IIEJNIOYed C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOMIOJACHHWE HM3MEHEHUS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U IIEJI0Yell, H3ydyeHue
B3aumojerncTBus okcuga meau(ll) ¢ pacTBopom cepHON KHCIIOTBI, KUCIOT C
MeTaJlllaMH, PeaKIMi HEUTpalIn3alyH, OJIy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOT0 MeTalja JpPyrMM H3 pacTBOpa COJM, pelIeHHE
SKCIIEPUMEHTANBHBIX 3a/1au 1Mo TeMe «BakHelme kiacchl HEOPraHUYECKUX

COEIUHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas CuCTEMa XUMUYECKUX 3JIEMEHTOB
J.1. Menneneea. CtpoeHne aToMoB. XUMHUYECKast CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJILHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KIacCH(PUKAIUKM XUMHUYECKUX dyeMeHTOB. [loHatue o
IpyNnax CXOJHBIX IEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEJBHBIE METaJlIbI,
rajJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [leprnoanueckast cucteMa XuMUYECKUX 3yeMeHToB /..
Menneneesa. Kopotkonepuonnas u JUTMHHOTIEPUOTHAS hopmbI
[Tepuoanueckoit cucrtembl xuMuueckux oanemMeHtoB J[[.M. Menxaeneesa.
Ilepuonbr u rpynnsl. PU3HYECKU CMBICI HOPAIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA
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CTpOeHI/Ie atroMoB. CoCcTaB aTOMHBIX AACP. H30TOnHL. SHCKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHYECKHUX DJICMCEHTOB




[Tepuonnueckoit cuctemsl [[.M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMEpPHOCTM H3MEHEHHUs pajauyca aTOMOB XHMHUYECKHMX DJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB II0 TPYNIaM M IEPUOJAM.
3nauenue [lepunoauueckoro 3akoHa u Ileproguyeckoll CHCTEMbBl XUMHUYECKUX
3JIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. .M. MenneneeB — y4€HbI U

I'pa)kaaHuH

3.5

Xumuyeckass cBA3b. KoBaneHTHas (HOJsipHAsT M HENOJSpHAas) CBA3b.

SHCKTpOOTpI/IHaTGHBHOCTI) XAMHYECKHX 3JIEMEHTOB. MloHHAas CBSI3H

3.6

Crenenp oxkuciacHusA. OKHCIMTEIHOBOCCTAHOBUTCILHbBIC pcaknuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIM X BOCCTAHOBUTEIIN

3.7

XUMUYECKUH OKCIICPUMCHT: HU3YYCHUC O6p3.3LIOB BCIICCTB MCTAIJIOB H
HEMCTAJIJIOB, B3aHUMOJECHCTBHUE THUAPOKCHAA LHUHKA C pacTBOpaMH KHCIIOT U
menoqeﬁ, IIPOBEACHHUC OIIbITOB, WIUIFOCTPUPYIOIIHUX HNPHUMEPbI OKUCIIUTCIIBHO-

BOCCTaHOBUTEJBHBIX peakluil (rOpeHre, peakliuy pa3ioKeHHsI, COeTUHEHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPRKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

[lepunonnueckuit 3akoH. Ilepruoauyeckas cuctema XuMu4ecKux siaemenTos .M.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XMMHMYECKHX OJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kallds, KaJbLUi M HX
COCIMHEHUI B COOTBETCTBUU C IOJIOKEHHEM JJIEMEHTOB B [lepmonmdeckoit

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHue BemecTBa: BUIbl XUMHUYECKOW CBS3M. THIBI KPUCTAUIMYECKHX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH
U BHJa XUMU4ecko cBsa3u. Kiaccudukammst 1 HOMEHKIATypa HEOPTaHUIECKUX
BEIECTB (MEXKIyHApPOIHAsI M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSAIIUXCA K Pa3Ju4yHbIM KJAaccaM HEOPraHWYECKUX  COEIUHEHHH,

TCHCTUYCCKAA CBA3b HCOPTraHNUYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYECKUX PeakIMi 10 pa3IuYHbIM MPU3HAKaM (IO YHCITY U
COCTaBy YYacTBYIOIIMX B pEaKLUUH BEILECTB, MO TEIIoBOMYy 3(pdekry, Mo

W3MCHEHHIO CTCIICHEH OKHCICHHS XHMHYECKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




[0 y4YyaCTHIO Karaju3aTopa). OK30- M OHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsrue o CKOpPOCTH XHUMHYCCKOMN pcaknuuu

1.4

[onsiTne 00 0OpaTHMBIX M HEOOpATHMMBIX XUMHUYECKUX peakuusx. [loHsrtue o
TOMOTEHHBIX M TeTepOreHHbIX peakuusax. [IoHATHEe 0 XUMUYECKOM PaBHOBECHH.
@DakTopbl, BIUAIOINIME HAa CKOPOCTh XMMHUYECKOH peakUud M I0JIOKEHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAaKIIUH, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. (CocTaBieHue  ypaBHEHUH
OKHUCJINTECIIBHO-BOCCTAHOBHUTECIIbHBIX peaKuHﬁ C HCIIOJIBb30BaHHEM MCETOOA

AIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPOIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
KaTtuonbl, annonbsl. MexaHu3M JUCCOLMAIIMKM BEUIECTB C PAa3IMYHBIMU BUJAMU
xuMu4deckoi cBsa3u. Ctenenp qucconuanui. CUIbHBIC U cIa0ble SJIEKTPOIUTHI.
Peaknuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUS pPEaKIMid MOHHOTO OOMeHa,
MOJIHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHHs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBaHMH U coOJeil B CBeTe NPEACTABICHUNA OO0 SICKTPOIUTUYECKOM

Jucconuanmu. KadgecTBeHHEIC p€aKuuu Ha HOHBI. Ilonsarue o TUaApoOJIn3C coJlieit

1.7

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTATIIMYECKUX
pEmETOK HEOPTraHWYECKHX BEIIECTB — METAJJIOB M HEMeTauioB (rpadura u
ajMasa), CIOXKHBIX BEUIECTB (XJIOpUAa HATpus); MCCIEIOBAHHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOW peakmud OT BO3JCUCTBUS pa3IUYHBIX (DAKTOPOB;
HCCIIEIOBAHUE  DJIEKTPOIPOBOJHOCTA  PAcTBOPOB  BEIECTB,  IpoLECCA
JUCCOLMAILMM  KUCJTOT, Iefode U cojedl  (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUANIOB); TMPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX [PU3HAKU
MPOTEKaHUsl peaklnii HOHHOTO oOMeHa (0O0pa3oBaHUE OCa/IKa, BhIIEICHUE Ta3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakluil (TOpeHHe, Peaki pPas3lioKeHUs, COCTUHEHUS);
pacro3HaBaHUE HEOPTAaHMUYECKUX BELIECTB C MOMOILBIO KAU€CTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramns 1 ux COCIUHCHUA

2.1

O6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue U GU3NYeCKre CBOMCTBA MPOCTHIX
BEILIECTB — TajJoreHoB. XHUMHUYECKHE CBOMCTBa Ha MpUMEpe XJIopa
(B3auMoeiicTBHE C MeTa/llaMd, HEMeTaJUlaMH, MIeJo4aMu). XIJIOPOBOAOPO.

Consanas KHCJI0Ta, XUMHUYCCKHUC CBOﬁCTBa, MOJIY4YCHHUEC, IPUMCHCHHUC. HeﬁCTBHe




XJIOpa ¥ XJIOPOBOJOPOJa HAa OpPraHu3M 4ejioBeKka. BaxkHeilline Xiopuibl U ux

Hax0XJEHUE B MPUPOJE
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OOmas xapaktepuctuka 371eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTeNEeHN OKucieHus. CTpoeHue u pusnyeckue cBOMCTBA
MPOCTBIX BEIHIECTB — KHCIOPOAAa M Cephbl. AJIIOTPOMHBIE MOAUDUKAIIH
KHACIOpoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢busnueckue M XUMHYECKHe cBoWcTBAa. OKCHIBI CEpbl KaK MpeACTaBUTEIH
KHUCTIOTHBIX OKcHAOB. CepHasi KUCIOTa, (pU3MUECKHe U XUMUYECKUE CBOWMCTBA
(oOmue Kak mpencTaBUTENs Kjacca KUCIOT U crenuduieckre). XuMHUYECKHEe
peakuuu, Jexalmue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJIy4eHUs CepHOM
KUCHOoThl. [Ipumenenne. Coiin CEpHOM KHUCIOTHI, KAUECTBEHHAs pPEAKLMs HaA
cynbgar-uoH. HaxoxxaeHnue cepel U €€ COEAMHEHUN B MpUpoje. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOUIe cpeibl COeNMHEHUSIMU Cepbl (KUCIOTHBIE JT0XK[IH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIIEHUS. A30T, paCIIpOCTPAHEHUE B IPUPOJIE,
¢dbusnueckue U XMMHUECKHe cBoiicTBa. KpyroBopor azora B mpupoje. AMMHUAK,
ero (usmyeckre M XUMHUYECKHE CBOMCTBa, moiydeHue u mnpumeHeHue. Conu
aMMOHMSI, UX (U3MYECKHUEe M XUMHYECKHE CBOWMCTBA, MpPUMEHEHHUE.
KauecTBeHnHast peakiusi Ha HOHBI aMMOHHUSA. A30THasi KHCIIOTa, €€ MOJIydeHue,
(dbu3mdyeckue M XUMUYECKHE CBOMCTBa (00mMe Kak MpeACTaBUTENs Kiacca
KUCIIOT U crnenuduueckue). Vcmonp30BaHHe HUTPATOB U COJCH aMMOHHUS B
KayeCTBE MMHEPAIbHBIX yJOOpeHH. XUMUYECKOE 3arpsi3HEHHE OKpYXKarolleH
Cpeabl COCAMHCHUAMU a30Ta (KI/ICJIOTHBIG A0XKIH, 3arpA3HCHUC BO3/1yXa, IMTOYBLL

U BOJIOEMOB)
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®ocdop, amtorponHele Moaudukauu docdopa, puznyeckre U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUeCKue u
XMMHYECKHe CBoOicTBa, moiyueHue. Vcmnosnb3oBanue ¢ochaTtoB B KayecTBe

MUHEPATBHBIX YA0OpEeHUN

2.5

O6mas xapaktepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YTJIEepojA, aJJIOTPOIHbIE
Moau(UKAIMK, PACIPOCTPAHCHHE B TPUPOAC, (U3MUSCKHE M XUMHYCCKHE
cBomcTBa. Ancop6uusi. Kpyrosopot yriepona B npupoge. Okcuabl yrieposa,
X (U3NYEeCKHe M XMMHYECKHE CBOMCTBA, NEHCTBHE Ha XUBBIC OPraHU3MBI,

IMMOJIy4YCHHUC U IIPUMCHCHHUC. OKOJIOTHYECKHE HpO6JI€MBI, CBA3aHHBIC C OKCHJIOM




yraepona(lV);, rumore3a T100adbHOTO MOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
a¢dext. YrompHas KUCIOTAa W €€ COMM, WX (PUINICCKUE W XUMHUUYCCKUE
CBOICTBa, TONyuyeHUEe W TpuMeHeHue. KadecTBeHHas peakuus Ha KapOoOHAT-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTH H

CEIILCKOM XO3SIMUCTBE

2.6

HepBOHa‘laHBHHC MIOHATHS 00 OpTraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, O3TWIICH, AaUCTUIICH, 3TAaHOJI, I[TIMIOCPUH, YKCYCHaA
KI/ICJ'IOTa). HNUx coctaB U XHUMHUYECKOE CTpOCHHC. IlonsiTne o OHONOrHMYECKHU
BAXXHBIX BCHICCTBaxX: XKHpax, 6em<ax, Yrii€eBoJax — M HX pPOJIHU B XHU3HHU
YCJIOBCKA. MaTCpI/IaJ'IBHOC CANHCTBO OPraHUYCCKUX ©W HCOPraHUYCCKHUX

COeIUHEHNN

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHWMHUYECKHE CBOICTBA, IMONyYCHHE U
npumeHenue. CoenuHeHuss KpemHHs B mpupoze. OOmue mnpeacTtaBieHus o0
okcuae kpeMuusA(IV) u kpemuueBoi kucnote. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, MEJUIIMHE, MPOMBIIIICHHOCTH. BakHele cTpouTenbHbIE MaTepUabl:
KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, >kene300eToH. [IpobmeMbr Ge3omacHOro

HCIIOJIb30BaHUS CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: HU3y4eHHE 00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTHI; IIPOBEICHHE KaueCTBEHHBIX PEAKIWW Ha XJIOpPW-
WOHBl W HaONIO/IEHHE TPU3HAKOB HX TNPOTEKAHUS; OMBITHL, OTpa)karollue
¢u3nvecKre U XMMUIECKHE CBOWCTBA TAJIOTEHOB M UX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BAaHUE BUAEOMATEPHUATIOB); O3HAKOMJIEHME € OOpa3laMu XJIOpUIOB
(raoreHn1oB); O3HAKOMJICHHE C oOpa3liaMH cepbl U €€ COCIUHEHUSIMH
(BO3MOXKHO WCTOJB30BAaHUE BHUACOMATEPHANIOB); HAOMIOJEHUE TIpolecca
o0yrIMBaHUs caxapa IMoJ JeHCTBUEM KOHIEHTPHUPOBAHHOW CEPHON KHCIIOTHI;
U3y4eHHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEPHOM KHCJIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha cynbpaT-uoH M HaOJIoJeHHe TMpu3HaKa eé
NPOTEKAaHUs; O3HAKOMIIEHHE C (PU3NUYECKUMH CBOWCTBAMHM a30Ta, hocdopa 1 ux
COEMHEHUH (BO3MOYKHO HCIIOJIb30BAaHUE BHUIEOMATEpUANIOB), 0OOpa3LaMu
a30THBIX U (ochOpHBIX yIOOpEeHUH; MolyueHne, coOupaHue, paclio3HaBaHUE U
U3y4CHHE CBOMCTB aMMMaKa, IPOBEACHHE KAYECTBEHHBIX DPEAKUUI HAa HOH
aMMOHMSIT U ¢ocaT-uOH U U3y4YEHHE NPU3HAKOB UX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTHI C MEAbIO (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPHANIOB); M3YYEHHE MOJENEeH KpUCTaINYECKUX

pemérok anmasza, rpadura, QyUIepeHa; O3HAKOMJICHHE C MPOLIECCOM




azcopOIMK pacTBOPEHHBIX BEILECTB AKTMBUPOBAHHBIM YITIEM M YCTPOHCTBOM
NPOTHBOTA3a; TONyYeHHE, COOMpaHHe, PACMO3HABAHWE W W3yYCHHE CBOICTB
YIJIEKUCIIOro ra3a; IpOBEJECHUE KayeCTBEHHBIX peakluid Ha KapOoHAT- U
CHWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB WX MPOTEKAHUS; O3HAKOMIIEHHE C
NPOAYKIMEH CHUIMKATHOW NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbIX

3aJ1a4 110 TeMe «Ba)kHelIe HeMeTauIbl U UX COEIUHEHUS)

MerTannel 1 UX COSTMHEHUS

3.1

OOmras xapakTepuUCTUKa XMMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX
nonoxeHuss B Ilepuonnueckoil cucTeMe XUMHUYECKHX d3ieMeHToB ..
MenneneeBa u crpoeHus aToMoB. CTpoeHHe MeTaJIoB. MeTalnyecKast CBs3b U
MeTaJlsIM4eckasl KpUcTajuinyeckass pemérka. OJIEeKTPOXUMHUYECKHH  psij

HaIPSKEHUN METaJUIOB
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dusnueckue ¥ XUMHUYECKUE CBOKWCTBa MeTayioB. OOIMe crocoObl MOMyYeHUs
MeTauioB. [ToHsATHE O KOPPO3UK METANJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6LITy H IPOMBIIIINIICHHOCTH
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[Ilenouynsle MeTayuibl: mojiokeHue B Ilepumonuyeckoil cucreMe XHMHUYECKUX
snemeHToB .M. MeHnaeneeBa; CTpo€HHE MX aTOMOB; HaXOXKICHHE B MPHUPOJIE.
du3nyecKkue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABl HaTpusd M Kanud. [IpuMeHeHHe MIeNOYHBIX METAUIOB U HX

COEIMHEHUI

34

[IlenoyHo3eMeabHEIE  METaIbl MarHuii M = KajJdbIUi: IIOJOXEHHE B
[Iepuonnueckont cucreme xumuueckux 3iueMeHToB .M. Menneneesa; crpoeHue
MX aTOMOB; HaxoXJeHHe B mnpupoae. dusznueckue M XUMUYECKUE CBOMCTBA
MarHus W Kajblldsd. BakHehmme coeauHEHUs KanbIus (OKCHUI, THAPOKCHI,

cosn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

Amromunuit: nonoxkenue B Ileprogndeckoil cucTeMe XUMHYECKUX AIIEMEHTOB
.M. Menneneesa; CTpOCHHE aToMma; HaxXOXAEHUE B mpupojae. Puznueckue u
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGMOTEpPHBIC CBOICTBA OKCHUIIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneso: nonoxenune B [lepnoanueckoil cucreme XuMuueckux anemeHTo .M.
MenzeneeBa; CTpOGHHME aTOMa; HaxXOXJIeHHE B mpupoge. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCHUIAb U conu xkene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TOJTyYCHUE

3.7

XUMUJeCKU OKCIICPUMCEHT: O3HAKOMIICHHUE C O6p33HaMI/I METAaJIJIOB M CIIJIaBOB,




ux (U3MYECKMMH CBOICTBaMH; HM3y4EHHE pE3yJIbTaTOB KOPPO3HHM METAIJIOB
(BO3MOXHO WCIIOIh30BaHUE BUJIEOMATEPHAIIOB), 0COOeHHOCTEH
B3aMIMOJICHCTBUS OKCHIA KalbIUs W HATpus C BOAOH  (BO3MOXKHO
HCIIOJIb30BAaHUE BUECOMATEPHAIIOB); HUCCIIEIOBAHUE CBOWMCTB >KECTKOW BOJBL;
mporiecca TOpPEHHUs Kelle3a B KHUCIopoae (BO3MOXKHO — HCIIOJh30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIUI HA HOHBI
(MarHus, Kanblusi, amroMuHus, nuHka, xenesa(ll) u sxeneza(Ill), memu(Il);
HaOII0/IEHUE U OMHCaHWE MPOLECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIOJB30BaHHUE  BUAEOMATEPHUAJIOB);
uccienoBaHre aM(QOTEpPHBIX CBOMCTB THUIPOKCHIA ATIOMHUHHS M THUAPOKCUAA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeiiue MeTanisl 1

HNX COCAUHCHUS)

X¥MHS M OKpyXKaromas cpeaa

4.1

HoBble maTepuanbsl U TexHonoruu. BemecrBa u Marepuanbl B NOBCEIHEBHOM
JKA3HU 4YelloBeKa. XUMUs U 3J0pOoBbe. be3ornacHoe ucroap30BaHUE BELIECTB U
XUMHYECKHX peakiuii B ObiTy. IlepBas moMoIp Mpu XHUMHYECKHUX OKOTaxX M

OTpAaBJICHUAX

4.2

OCHOBBI ~ DKOJOTMYECKOM  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEHUE
okpyxaromien cpenbl [IJIK. Pons XxuMuu B pemieHHH 3KOJIOTHUECKUX MpoOIeMm.
[IpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, He(PTb),

POAYKTHI HX TIEpepabOTKH, UX POJIb B OBITY M MPOMBITIIICHHOCTH

4.3

XUMHUYECKUI SKCIIEPUMEHT: N3y4YeHUEe 00pa3lioB MaTepHajoB (CTEKIIO, CIUIaBbI

METAJIJIOB, NTOJINMEPHBIE MAaTEPUAJIb)




INPOBEPSAEMBIE HA OI' 10 XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHNSA K NPeIMETHBIM pe3yibTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTebHOI
NPOrpaMMbl OCHOBHOI'0 0011ero odopasopanusi Ha ocHose ®I'OC

1

[IpencraBnenue:

1.1

O TIO3HAaBa€MOCTH SBJICHHHA NPUPOJABI, NOHUMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMHUYECKOW HayKM KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KyabTYpbl M MPAaKTHUYECKOU
JeSITeTbHOCTH YeJOBEeKa B YCIOBUSIX COBPEMEHHOIO OOIECTBa;

IIOHMMAaHHUC MECTAa XUMUHU CPEIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAYUYHBIX MCTOAaxX ITO3HAHHWsA, B TOM YHUCJIC SKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMECHHUE HUCIIOJIB30BaTh MOICIIN JUIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccHOHATBLHON JesSTeNTbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTMSIMM, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XMMHUYECKOH HAyKH, YTO TMO3BOJIUT OOYYaIOIIUMCS paccMaTpUBaTh
XMMHIO Kak cepy cBoelt Oynyuieil npodeccnoHanbHOM eI TeNbHOCTH
U clielaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQHIBHOTO IMpeaMeTa

U MIEPEX0/i€ HA YPOBEHb CPEIHEro 00IIeTo 00pa3oBaHUs

Brnanenne cucreMoM XMMHMYECKMX 3HAaHUM M YMEHUE IPUMEHSTH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHUIIINE XHUMHUCCKHE TIOHATHS: XHMHYSCKHH DJICMEHT, aToM,
MOJIEKYJIa, BEILECTBO, IMPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAsE CMECh, OTHOCUTEJIbHBIE aTOMHAasi M MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb (CpemHss), XUMHUYECKas
peaKkiusi, peakiuyh COCAUHEHMS, PEaKIUU PAa3JI0KECHUS, PEaKIU
3aMeIleHus, peaKIuu OOMeHa, TEIUIoBOM 3(PQeKT peakiuu, dK30- |
SHIOTEPMHUUYECKUE PEAKIMHU, PacTBOP, MaccoBas AOJs XUMHUYECKOIO
9JIEeMEHTa B COCTMHEHUH, MacCcOBas IOJISI M TIPOLIEHTHAST KOHIIEHTPAIIUs

BEILIECTBA B PaCTBOPE, SAPO aTOMa, JICKTPOHHBIN CJIOW aToMa, aTOMHAast




opOuTanb, paadyc aToMmMa, BaJICHTHOCTb, CTENEHb OKHUCJIECHUS,
XUMHUYCCKasd CBA3b, DJICKTPOOTPULATCIIbHOCTD, ITOJIApHASA W HCIIOJIApHAsA
KOBaJICHTHAasA CBs3b, HOHHasA CBA3b, METAJUIMYCCKaA CBA3b,
KpUCTAJUTMUECKass peméTka (aToMHasi, WOHHAs, METaJUIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, DJIEKTPOJIUT M HEDJIEKTPOIUT,
ANEKTPOIUTHUYCCKAs  JUCCOIMAIMsS, pEeaklMd HMOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE UM  BOCCTAHOBJIEHHE, 3JIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, oOpaTuMble M HEOOpaTHMBbIE pEaKIUH,
CKOpPOCTh XUMHYECKOM peakuuu, kartanusatop, IIJK, xopposus

MCTAJJIOB, CIIJIaBbI

2.2

OCHOBOIOJIaramIiue 3aKOHbl XMMHMH: 3aKOH COXPAaHEHHS MAaccChl,
nepuoanueckuil 3akoH .M. MennaeneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABOTapo

2.3

TCOpHUU XHUMUU: ATOMHO-MOJICKYJIISIpHAA TeOopus:, TCOpUA

BHCKTpOHHTHqCCKOﬁ Jucconuanmu

BJ'Ia,Z[eHI/IC OCHOBaMM XHMHUUYECKOH I'paMOTHOCTH, BKHIOanOHICﬁZ

3.1

YMCHUC IIpaBUJIBHO HUCITIOJB30BATH HN3YUCHHBIC BCIIIECTBa u
Marepuanabl (B TOM 4YHCIIE€ MUHEPAJbHbIE YAOOpEHHs, METaJlbl U
CIUIaBbl, MPOAYKTHl  MEpepadOTKM  NPUPOJHBIX  HWCTOUYHUKOB
yIIACBOIOPOAOB (YIIIsA, PUPOTHOTO Tra3za, HeTH) B OBITY, CEIBCKOM
XO3HI>'ICTBG, Ha MPOU3BOACTBC U IIOHNMMAHUC 3HAYCHUS KUPOB, GGHKOB,
YIJICBOAOB [JId OpraHu3Ma 4YCJIOBCKd, YMCHHC IPOTHO3UPOBATH
BJIMSTHUE BEIIECTB U XMMHUYECKHX MPOIECCOB Ha OPTraHU3M YeJIOBEKa U

OKPYKAIOUIYIO PUPOJHYIO CPELY

3.2

YMCHHUEC HUHTCIPUPOBATH XMUMUUCCKHUE 3HAHHA CO 3HAHHUAMHU IOPYIrUux

y4eOHBIX MPEIMETOB
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HaJu4yue OmbITa paboThl C Pa3IMYHbIMM MCTOYHHKAMM MH(pOpMaluu
0 XMMHUHU (HayyHas M HAYYHO-TIONYJspHAs JUTEpaTypa, CIOBapH,

CIIPaBOYHHUKU, UHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHBHO OIICHUBATDH I/IH(I)OpMaI_[I/IIO O BCHICCTBAX, HX
IMPCBPAlICHHAX u MMPaKTU4ICCKOM IPUMCHCHUU n YMCEHHC

HCIIOIB30BaTh €€ s PCUICHUA y‘IC6HO—HO3HaBaTeHBHHX 3aJa4

BJ'Ia)IeHI/Ie OCHOBAMH ITOHATHHHOTO armnapata ¥ CHUMBOJIMYECKOTO

SA3bIKa XUMHHN JJIs1 COCTABJICHUSA CbOpMy.TI HCOPTraHNMYCCKUX BCIICCTB,




YPAaBHEHHM  XMMHUYECKUX  pEaKlHWil; OCHOBAMH  XHMHUYECKOM

HomeHknarypsl (IUPAC u TpuBuanbHoif)

YMmeHue oOBSACHATH CBSI3b IMOJIOKEHUs 31eMeHTa B [lepuoanueckoit

CUCTCMC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsa sAapa, oOlee YuciIo
JIEKTPOHOB), paCHpeleleHHEeM OJJIEKTPOHOB IO DHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOAOB, KaUs U KaIbLIUA
[IpencraBnenue 0 MEePUOIUYECKOMN 3aBUCHUMOCTH  CBOICTB
XUMHYECKHX DJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEIIBHOCTE),

6 IOPOCTBIX U CJIOXHBIX BEIIECTB OT IIOJIOKCHHSI JJIEMEHTOB B
[lepuonnueckoit cucreme (B MalblXx TNEpPHOJAX H  TJIABHBIX
MOJITPYIINAX) U AJIEKTPOHHOTO CTPOSHUS aTOMa

7 YMmenue kinaccupuuupoBars:

7.1 XUMHUYECKHE IEMEHTHI

7.2 HEOPraHMYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PeaKuu

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh U CTEMECHb OKHCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

8o BHJT XUMHYECKOW CBS3M W THUN KPUCTALIUYECKOW CTPYKTYpHl B

' COCTMHEHUSIX

8.3 XapakTep Cpelbl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHCJIUTENIb U BOCCTAHOBUTEIb

9 YMeHnue xapakTepu3oBath (hU3MUECKUe U XUMUYECKUE CBOICTBA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOIOPOI, TrpaduT, ammas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUN, Kaaul, MarHUH,
KaJIbLIUMA, aJTIOMUHHM, KeJe30)
CIIOXHBIX BEIIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPOB (BOJa,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPON, OKCHIBI U THUIPOKCHUIBI

92 metannoB [-IIA rpynmn, amromunus, meau (II), nunka, xenesza (I u

' III), oxcuasr yrnepona (II u IV), kpemuus (IV), azora u ¢pocdopa (111
u V), cepel (IV m VI), cepHucras, cepHas, a30THUCTas, a30THasd,
(dhocdopnas, yrojbHast, KpeMHHEBAsI KUCJIOTA U UX COJIH)

9.3 IPOrHO3MpPOBaTh M  XapaKTepU30BaThb CBOMICTBa  BEIIECTB B




3aBUCHUMOCTH OT HX COCTaBa MW CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXXHOCTB ITPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/If/'I B Pa3JIMYHLIX YCIIOBUAX

YMeHHe coCTaBIsATh MOJICKYJIAPHBIC U HOHHBIC YPABHCHUA pCaKLII/Iﬁ, B

10
TOM YHCIIE:
10.1 peaKIuii HOHHOTO OOMEeHa
10.2 OKHCJIMUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIONIUX XUMHYECKHE CBOWMCTBA HM3YUYCHHBIX KIIACCOB
. (TpyIin) HeOPraHU4YEeCKUX BELIECTB
10.4 MOJITBEPKJAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIATH (MPOBOJAUTH PACUETHI):
11 OTHOCUTENIFHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PACTBODPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ia3oB
114 [0 YpPaBHEHHUSIM XHMHUYECKUX pEaKIHid M HaXOAUTh KOJIUYECTBO
' BEIIECTBa, 00BEM M MAcCy PEareHTOB UM TTPOIYKTOB PEAKITUN
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJaMH  HAay4YHOTO TIO3HaHHWS  (HaOIroAeHHe,
121 HU3MEPEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNE) NTPU U3YUECHHUH BELIECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopmynupoBath mpodiemy u
IPEJJIOKUTH MMyTH €€ pelleHus
129 Oe3omacHON pabOThl € XMMHYECKHMH BEILECTBAMHU, XUMHUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHHEM
npaBuiiaMu 0€30TacHOTr0 0OpaIlleHus ¢ BEIIECTBAMH, UCTIOIb3yEeMbIMU
B ITOBCETHEBHOW JKU3HM, TPABUIIAMH TTOBEJICHUS B IIEJSIX cOepeKeHUs
123 30pOBbSl U OKPYXKAIOLIEH MPUPOJHOU Cpelbl; IOHUMAaHHUE Bpena
. (omacHOCTH) BO3JCHCTBHSI HAa >KUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS M MPEJOTBPALIECHUS HUX BPEIHOTO
BO3JICHCTBUSA
3 Hanuuue npakTHuecKUX HaBBIKOB IUIAHUPOBAHHUS U OCYIIECTBIICHUS
CJIEAYIOIINX XUMHUECKUX SKCTIEPUMEHTOB:
131 U3YYCHUE W ONHMCAHUE (U3MUYECKUX CBONCTB BEIIECTB; 03HAKOMJICHUE

C (1)I/I3I/I‘IeCKI/IMI/I n XUMHNYCCKUMH SABJICHUAMMU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH MTPOTEKAHNUS XUMHUUECKHUX PEaKIIHii

13.2

M3y4eHHE CIIOCOO0B pa3JeNIeHUs cMecer

13.3

MOJIYYCHHUE KHUCIOpOoAa W H3YUYCHUC C€TO CBOI>'ICTB; MMOJIYy4YCHUC
BOAOpOJda U U3YUCHHUEC €TO CBOﬁCTB; NOJIYUYCHHUEC YTJICKUCIIOrO Ta3a U

HN3YUYCHHUE €TO CBOﬁCTB; IIOJIY4CHHUE aMMHaKa U U3Yy4YCHUC €TI0 CBOMCTB

134

MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MaccoBOM JoJieit

PacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHNE WH/IUKAaTOPOB (maxmyca, METWIOpaHXa U
(deHondTanenHa) I ONpeNeseHus] XapakTepa CpeAbl B pacTBOpax

KHCJIOT U IIeI04Yei

13.6

UCCIICZIOBAHUE M OMNHMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; MU3YYE€HHUE B3aUMOJEHCTBHS KHCIOT C METAJIAMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMHU; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHUE OJHOTO MeTajla JPYIMM W3  pacTBopa  COJH;
uccineqoBanue aM(OTEPHBIX CBOMCTB THAPOKCHIIOB AIOMHUHHUS |

IMMHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 M0 TEMaM: «OCHOBHBIEC KJIACCHI
HCOPraHNYCCKHUX COCHHHCHHﬁ)); ((3JICKTpOHI/ITI/I‘-IeCKaH
JAUCCOLNALIHU), «BaxHelme HEMeETalbl U HX COCOAUHCHUA»,

«BaxHele MeTajbl U UX COeTUHEHUS

13.8

XAMHYECKHE  OKCIICPHUMEHTBI,  WUIIOCTPUPYIOIIME  NPHU3HAKU
MPOTCKaHHs PEaKIii MOHHOTO OOMEHA; Ka4eCTBCHHBIC pEaKIuh Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPHI-, OpOMHI-,
vogua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHUIUKAT-aHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJabIlHs, aJTFOMIHHSI,

xenesa (2+) u xenesa (3+), meau (2+), uHKa

14

YmMmenue:

14.1

NpeACTaBJIAATb PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJ1OB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_[ U BbBIABJIATH OMIITMPHUYCCKHUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCXKIY PCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYECCKUMU
SABJICHHUAMU U IIpoHeCcCaMu, IMPOUCXOAAIIUMHA B MaKpO- U MUKPOMHUPE,

OOBSCHSITH IPUIHMHBI MHOTOOOPAa3Hsl BEIIESCTB




HNEPEYEHDB 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbBIX HA OCHOBHOM
roCYaAJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKHEC ITOHATUSA

1.1

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckne 3yeMeHThl. CHMBOIBI  XHMHYECKHX

9JICMCHTOB. HpOCTLIe 1 CJIOXXHBIC BEIICCTBA.

1.3

Xumudeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHMYECKHUX dJIEMeHTOB. CTEIleHb

OKHUCJICHUA

1.4

3aKkOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHOcuTEeNnbHASA aTOMHAs Macca.
OtHocuTeNNbHAS MOJICKYJIdpHas Macca. Maccosas J0JI1 XUMHUYECKOT'O 3JICMCHTA

B COCAMHCHUN

L.5

KomnyectBo BemiectBa. Momnb. MonsipHass macca. MonsipHblii 00bEM Tra3oB.

Bzaumocss3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHHUIL] BEIICCTBA

1.6

duznyeckue U XUMHUUYECKHE SBICHHS. XUMHUUYECKas peaknuusa u eé IIpU3HAKH.

3akoH COXpaHCHUA MacCChl BEIICCTB. XuMmudeckue YpaBHCHUA

[lepnonnueckuit 3akoH u llepuoguyeckass cucreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneea. CTpoeHHe aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuogunyeckas cucrema XUMUYECKUX d1eMeHTOB J[.1.
Menpeneesa. Ilepuoasl u rpynmnsl. OU3HYECKUNA CMBICI IOPAIKOBOIO HOMEDA,

HOMCPOB IICpHUOoaa U I'PYIIIIbI 3JICMCHTA

22

Ctpoenne atromoB. CocTaB aTOMHBIX sjaep. M3orombl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aToMoB TMepBbIX 20 XUMHYECKHX JJIEMEHTOB

[lepnonnueckoii cucrems! .M. Menneneena

23

3aKOHOMCpHOCTI/I B M3MCHCHHU CBOMCTB XHMMHUYECKHUX 3JICMCHTOB MEPBBIX TpéX
nepuoaoB, KaJikud, KaJlbIUA (pamzlyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTANIMYCCKUX W  HEMCTAJNIMYCCKHX CBOI\/JICTB) n HX COC,[[I/IHGHI/If/'I B
COOTBCTCTBHM C IIOJOXKCHUCM DJJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHUCM HUX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuueckasi cBsi3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAs)  CBSI3b.
DNEeKTPOOTPUIIATEILHOCTh ~ XUMHUYECKUX  djeMeHToB.  VoHHast  CBs3b.

Merannueckas CBI3b




3.2

Tunsl kpucramindeckux peméTok (aTOMHas, MOHHAs, MeTajuIndyecKas),
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIMA KPUCTAJUIMUECKOW PEIMIETKH W BHAA

XUMHUYECKON CBA3U

Baxueiime NpeACTABUTCIIN HCOPIraHWYCCKUX BCUICCTB. Hemeranner u wux

coequHeHusA. MeTaibl U UX COeIUHEHUS

4.1

Knaccudukanus M HOMEHKIATypa HEOPraHHMYECKUX COCIMHCHHNA: OKCHUJIOB
(comeobpazyrommue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) "
Hecosieo0pa3yrolie; OCHOBaHHWM (IMIENOYM W HEPACTBOPUMBIC OCHOBAHUA);
KACIOT  (KUCIOpPOJCOAepkKale ¥ OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX)

4.2

Ou3M4YeCKUe M XHUMHYECKHE CBOMCTBA MPOCTBIX BEUIECTB-HEMETAIUIOB:

BOJIOpPO/Ia, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriaepona, KpeMHUS

43

®du3znyeckue U XHMHUYECKHE CBOMCTBa MMPOCTBIX BCUICCTB-MCTAJUIOB: JIMTHUA,
HaTpu:A, Kajldud, Marovd M KaJlblWs, aJJFOMUHHA, KCJIC3a. BHeKTpOXI/IMI/I‘{eCKI/Iﬁ

P HANIPSKEHUI METallIoB

4.4

dOu3nyeckue U1 XUMHYSCKHE CBOMCTBA BOJOPOJHBIX COC)II/IHeHI/Iﬁ HEMETAJIJIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnueckue U XUMHUYECKHE CBOMCTBA OKCHIOB HeMeTauioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). ITonyuenue

OKCHUJO0B HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MeTauioB [A-IIIA rpynn, nuaka, memu(ll) u

xenesa(ll, IIT). [Tomyyenre OKCHUIOB METAIITIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHUIOB QJIIOMUHUS, >Keje3a, [HHKa). [lomydyeHue ocHoBaHUM U

aM(OTEPHBIX TUAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEPHUCTOM, cepHOU, a30THOH, (ocdopHOi, KpeMHUEBOH, yroiabHOH. OcoOble
XMMHUYECKHE CBOMCTBAa KOHLEHTPHUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HOJ’Iy‘IGHI/IC KHCJIOT

4.9

OO6mue XuMHUYECKHE CBOMCTBA cpeHuX cotied. [lomydenue coneit

4.10

[Monydyenue, coOupaHue, pacrlo3HaBaHHE BOJOPOJA, KHCIOPOAa, aMMHaKa,

YIIICKHUCIIOTO Ta3a B J1ab0paTopuu

4.11

HonyquI/Ie aMMMakKa, CCpHOfI U a30THOH KHCIIOT B IMPOMBIINIJICHHOCTH. O6IJ_II/IC

CII0COOBI IoJIydeHus MECTAJlIJIOB




4.12

I'enetnueckas cBsI3b MCXKAY KilaCCaMM HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE peaKIun

5.1

KHaCCI/I(I)I/IKaLII/I}I XUMHUYCCKUX peaKuHﬁ M0 PA3JIMYHBIM MPU3HAKaAM: I10 YUCITY U
COCTaBy YYAaCTBYHOIIMX B pPEAKOHUU BCIICCTB, IO TCIIJIOBOMY B(I)(I)CKTy, Io

H3MEHEHMIO CTEIICHSH OKHMCIICHNUS XUMHUUECKHX JIEMEHTOB

5.2

TennoBoii 3G HEKT XUMHUECKOW peakiuy, TEPMOXUMUYECKHE YPAaBHEHHS. DK30-

1 DOHAOTCPMHUUYCCKHE PCAKIIUU. TepMOXI/IMI/I‘—ICCKI/IC YpPaBHCHHUA

5.3

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENIN U BOCCTAaHOBHUTEIU.
IIponeccel  OKMCIEHMSI M BOCCTAHOBJIEHHS.  OJIEKTPOHHBIM  OajaHC

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIbHOM pcaknuuu

54

Teopm{ BHCKTpOHI/ITI/I‘ICCKOﬁ AUCCOMaIIn. KaTI/IOHBI, AHHUOHBI. 9HeKTpOHI/ITH n

HCOJICKTPOJINTHI. CunbHbIE U ca0bIe QJICKTPOJIUTEI. CreneHb Jucconuanmu

5.5

Peakiun woHHOrO OOMEHa. YCJIOBHS MPOTEKAHUS PEaKIMid MOHHOTO OOMEHa,

ITOJIHBIE Y COKPAIIEHHBIC NOHHBIE YPABHEHUS PEAKIUI

XuMHA ¥ OKpYXKarolas cpena

6.1

Bemecta u MaTepuajibl B MMOBCEJHEBHOM JKM3HM 4dejoBeKa. be3zomacHoe
HUCIIOJB30BaHHUC BCHICCTB M XHUMHWYCCKHUX pGaKHI/Iﬁ B HaGOpaTOpI/II/I u 6LITy.

HepBaﬂ IOMOIIb IMPU XUMHUYCCKUX 0KOr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYXKaromied  cpembl  (KHCIOTHBIC — JTOXKIH,
3arpsi3HEHUE ITOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEIOTBPAIICHUSI
[Ipenenpras pomyctumasi konuentpanus BemiecTB (IIJIK). Ponp xumum B
pPEIICHHH DKOJIOTMUECKUX mpobieM. YCWIeHHe TapHUKOBOTO JddeKra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[lpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUs U UX COEIUHEHHN B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3ssiicTtBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, [IOpaJIOMUHUM, OpoH3a) B OBITY U
INPOMBIIUICHHOCTH WX coeanHeHui. [IoHsATHE 0 KOPPO3UU METaIOB, OCHOBHBIC

CIIOCOOBI 3alIUThI UX OT KOPPO3UU

6.4

[IpuposHble HCTOYHHMKHU YTJIEBOJOPOAOB (yroyib, MNPUPOIHBIA ra3, He(pTb),

MPOYKTHI X nepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa‘-IaJILHBIe IOHATHSL 00 OpPraHn4CCKrUX BCHICCTBAX KAK O COCOAMHCHUAX
yrjaepoaa (MeTaH, OTaH, 3TWJICH, AalCTHUJICH, 9TAHOJI, TJIMICPUH, YKCYCHAA I(I/ICJ'IOTa).
[TonsiTE 0 OMOJOIMUECKH Ba)KHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJIICBOAAaX — U UX

POJIK B JKU3HH YCIIOBCKA




Pacuérrr:

7.1 o GpopmyrnamM XUMHUYIECKUX COCTMHCHUIN
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSIM




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

» Xumus: 8-if kiacc: 6a30BbIi YPOBEHb: YUEOHUK; 5-¢ u3aanue, nepepaborannoe ['abpuensa
0.C., OctpoymoB WN.I'., CnagkoB C.A. AkunonepHoe o61iecTBo «M3nareascTBo
«IIpocsemenue»

» Xumus: 9-i1 kiacc: 6a30BbIl ypOBEHb: YUEOHUK; 5-€ u3nanue, nepepadoranHoe ["'abpuensn
0.C., OctpoymoB WN.I'., CnagkoB C.A. AxkunonepHoe o61iecTBo «M3nareascTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI 1JI51 YUYUTEJIA
Paboune mporpammbl

https://workprogram.edsoo.ru

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru
https://www.uchi.ru

https://www.yaklass.ru
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