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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM MaéT MPEACTABICHUE O TIIEJAX, OOIICH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOTrpaMMbl IO XHUMHUH, OINPEIEISIeT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAENsSeT BO3MOXXHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEIbHOCTH OOYYaroIIerocs I0 OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANLHBIX M HCCICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCSI;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COJIEpKaHMsl  y4eOHOTO  MpeAMETa, KOTOPBIM  SIBISIETCS — IEarorMuecKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OPTaHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI OHATUN O XMMHYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHS O CTPOECHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBIICHHM 00 JJICKTPOJMTHYCCKONH JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHS K JPYroMYy, BBITIOJHSASA (YHKIUM OOBSCHEHHS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYUYECHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUUYECKOW COCTABIIAIOIICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MHpY,
«buonorus. 5—7 knacce» U «PuU3KKaA. 7 KJIaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHHUU CUCTEMbl XUMHYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OPUOOIEHUN K HAy4YHBIM METOJaM I[I03HAHUS IIPU M3YyYEHUU BEUIECTB MU
XUMHUYECKUX peaklui, B (OPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM U  y4eOHO-HUCCIEN0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUSI BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsT Ha CHCTEMaTHYECKOe MpUOOIICHHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUHA OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYKAIOLIEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAHUS LEHHOCTH XUMHUYECKMX 3HAHMHA [UIsi BBIPAOOTKH HKOJIOTMYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass ¢opmysia. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTMHECHUH.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XMMHUECKHe ypaBHeHusa. Kiaccudukaims
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) SIBJICHUH, HAOII0IeHNE U
OMHMCAHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuil (pa3loKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapwusi, pa3jiokKeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3leieHHuss CMeceil: C TOMOIIBbI0 MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IL1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpocToe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



NOJIy4eHHUs] KuUclopoda B JabopaToOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpailleHus TopeHus (Mo)kapa), O3HAKOMJICHHWE C O0Opa3llaMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMHU, pPEaKkUui HEUTPAIN3ALWH, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
yaiemMenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XMMHYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noynoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJIsipHAsE W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiiy pas3ioKeHUs, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHMMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccuduxaiys XuMUYECKUX peakIuii Mo pa3IMuHbIM NMpU3HaKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIioBOMYy 3(dekTy, 1o
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKNE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU U IOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuu. CocraBnenue YPaBHEHUMN



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTALNIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JIEUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYECHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3nmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusnueckue U XHUMHYECKHE CBOMCTBa (0OIIME Kak
MpEeACTaBUTENSl Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, pacpOCTPAaHCHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMu4eckoe 3arps3HeHre OKPYKaIoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3UYECKHE U XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoge. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KJIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHCHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OCNIKax, yriieBojax — U MX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus KpeMHust B mpupojge. OOuiue mpeacTtaBiieHUs 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, M3Y4YCHUE XHUMHYECKHUX CBOWCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOIyUYeHuE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJIEOMATEPUAIIOB), W3y4YEHUE MoJeen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCITMHEHUS.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounbie MeTauibl: monokeHue B [leproanueckoil cucTeMe XMMUYECKHUX
anemeHnToB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHne IIeNOYHbIX METAUIOB U KX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupozae. Pru3ndeckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEpHBIE CBOICTBA OKCUAA U THAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHus, KajiblUs, aJIFOMUHUS, LIMHKA, YKeJe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHJIA IMHKA, pELIEHUE SKCIIEPUMEHTAbHBIX 3aa4 1o TeMe «Baxkuenmue
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dusuka: Marepus, aTroM, O3JIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIIBI WU3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'O OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTEIbBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JAESTEIBbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpolecce ATOW Yy4yeOHOM JeATeTbHOCTH, T'OTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU COCTAaBIIAIOLIUE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA TNOJYYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBIEHHOCTH M YPOBHS OOy4Ye€HUs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX MPUBBIYCK (YITOTPEOIICHUS aJIKOTOJIsI, HAPKOTUKOB, KYPECHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBXKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIBHOCTH, B TOM YHCIE HaA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENHHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUpA, U YHUBEpCaJbHbIe yueOHbIE IeCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSl MCHOJB30BATh NPUEMBI JIOTMUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TOHATHS 711 OOBSICHEHUS OTJEIBHBIX (JaKTOB M SBJICHUA, BEIONPATh OCHOBAHHS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHITh B TIpPOlleCCe TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas Gopmylia U YpaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaO0momaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBENEHHOTO OIbBITA, UCCIICIOBAHMUS, COCTABIATH OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEp)KaHUs, CIPaBOYHbBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 OMPEIeNEHHOTO THUIla, TPUOOPETEHUE ONbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUS UHPOPMALUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH IPUPOIHON
CpEBbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOM 3a/1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOpIUHAIMUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATENIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHHS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnuue «llepuoanueckass cucremMa XuMuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOW JIOJIE PACTBOPEHHOrO BEILIECTBA,
IJIAaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koHniy oOyueHus B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHX TMOHSATHH: XUMHYECKUU
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU IPPeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] IUCCOLUUALMS, PEaKUUA HOHHOTO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNPEAeIbHO JIOMyCTHUMas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l UOHA M0 XUMHUYECKOH (popmyre, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OMNUCHIBaTh W XapaKTepHU30BaTh
TabnuuyHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npejesax MajlbIX MMEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHCIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPAaBHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOIHBIE U COKPALLIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa dTUX PEaKIIHi;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmylie
COCIMHCHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBHITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyiabdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEeMATHU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHS — BaXkHas 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 5 bubnuorexa [{OK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmmnoreka HOK

' 00 oKcHIax https://m.eds00.ru/7f41837c¢
59 Bonopon. Ilonarue o kucimorax 3 1 bubmmnoreka HOK

' U COJIsX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTenbHo- 8 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 ﬁgfi/lfﬁféﬁgﬁﬂussn
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHUE U yrayOIeHHE 3HAHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcCTHKa XUMHUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 sieMeHTOB IVA-rpymnel. Yriepon u 8 1 2 Eubmrorexa I[OK
' . Py ' p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICI OCHOBHBIX XMMHYECKHUX TIOHATUH: aToM,
MOJIEKYyJIa, XUMHMUYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, CMECh (OJHOPOJHAs ¥ HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas 0 XUMHYECKOro
9JIEMEHTa B COEAMHEHUH, MOJSPHBIA 0O0BEM, XMMHUYECKas peaxius,
KJacCU(pUKalUsi  peakUHuil:  peakuud  COEAMHEHHUS,  peaklHuu
pa3IOKEHUs,, PEAaKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIMH, TEIIOBOW A(P(EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHSATHHA |

MMPUMCHSATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY IJII COCTABJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

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

COETUHEHUIX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucjily Hu COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY D (DEKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChL

BE€IICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIeMEHTa Mo (dopMmylie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAHUS — HAOI0JEHHE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbll U

MBICJICHHBIN )

ITo Teme: «BaxHelme npeACTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY»

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MTOHSTHH: OKCHI,

KHCJI0OTa, OCHOBAHHUEC, COJIb

2.2

ONpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1accy

coenuHeHu# no popmMynam

2.3

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

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB pa3jIMYHBIX KJIAcCOB, MOJTBEpPXk/as ONUCAHHUE NpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU HPOTCKAHHUA XHUMHUYCCKUX

HpeBpaH_leHI/II\/’I B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh TMpaBUJaM IMOJb30BAaHUS XUMUYECKOW MOCYIO0H U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHus C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU MO BBINOTHEHUIO
1a00paTOPHBIX XUMUYECKHUX OIBITOB MO TMOJYYEHUI0O U COOUPaAHUIO
ra3oo0pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPENEIIEHHON MacCOBOM JIOJIEd PacTBOPEHHOTO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TIOMOIIBIO

MH/IMKATOpPOB (JIaKMYC, (eHOIPTaNCHH, METUIIOPAHXK U JJPYTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Tteme: «llepmogmueckuin 3akoH u Ilepumomgmueckas cucrema
xumuuecknx snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcaknuuun»

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX HOHATHH: AApPO aroma,
ANICKTPOHHBIA CIIOM aroma, aTOMHas oOpOWUTanb, paguyc aroMa,

XUMHUYCCKasd CBA3b, IOJApHAss W HCIOJApHAsA KOBAJICHTHAA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

OIKCHIBATh M XapaKTepH30BaTh TaOuM4Hyr0 Gopmy llepuomudeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» U «mobounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIIIHE) Cpuoabl

3.4

packpsiBaTh cMmbica [lepuoandeckoro 3akona JI.M. Menneneesa:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT uX mnonoxeHus B Ilepumomuueckoit

CHCTEMCEC

3.5

COOTHOCHUTD O603H21‘-I€HI/I$I, KOTOPLIC HUMCIOTCs B Ta6JII/III€
((HepI/IO,I[I/ILIeCKaH CHUCTCMa XUMHUYCCKUX 3JICMCHTOB I[I/I
MeHzeneeBay C YHCIOBBIMH XApPaAKTCPUCTUKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa daapa, 06mee YHUCJIO

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

3.7

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

ONpCACIIAITL BUJ XHUMHYECKOH CBS3U (KOBaJIeHTHaSI u I/IOHHaH) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIUS)

11

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX IOHSATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTHYECKAs] AUCCOIHAIIMS,
peaknuy MOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHME M BOCCTAHOBJIEHHE, aJJIOTPOIUS,
aMpOTEepHOCTh,  XHMHYECKas  CBA3b  (KOB&JIEGHTHAs, HOHHas,

MeTaJlJIM4ecKasi), KpHUCTaJUIMueckas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKON peaKIuu

1.2

HIUIFOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYECKHUX MOHATUH H

MMPUMCHATH 3TU MMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW AUCCOLMUALMM KUCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE W COKpall€HHBIE YpAaBHEHUS pEaKUUil

HOHHOTro oOMeHa

14

PaCKpbIBATh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKuu

Ilo Ttemam: «Hemeraiuibl U UX coeauHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

2.1

XapaKTepru30BaTh (OMHCHIBATH) O0IINE U CTICHU(PUIESCKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJATBEP:KJasi ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAOIMIUX CYHICCTBOBAHHNC

TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMUYHBIX

YCIIOBHSIX

2.4

clenoBaTh MpaBWJIaM  TIOJMB30BaHUS XHWMHUYECKOW TOCYyIoH U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBWJIaM OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO H CO6I/IpaHI/IIO

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, KapOoHar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPeNa»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX xuMuueckux moHstui: [IJIK

BCIIECTBA,; KOPPO3Ud METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM ACATCIIbHOCTH —




aHaJdu3 W CHHTE3, CpaBHCHHE, OOOOIIEHHE, CHUCTeMAaTH3aIlUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId HSYqGHHH
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIIMH;, €CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHHWE, W3MEpPEHUE, MOJICIHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘laJIBHBIe XUMHYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponab XuMuM B KHU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsTue o MCTOJaXxX IIO3HaHUA B XUMUU. Yucteie BCIICCTBA U CMECH. Crioco0n1

Pa3aciICHUsA cMmeceit

1.3

ATOMBI W MOJICKYIJIBI. Xumuaeckre 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

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

14

XumMuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OrtHocuTtenbHas MOJICKYJIsSIpHAas Macca. MaccoBast o5 XUMHYECKOTO 3JI€MEHTa

B COCAUMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHas Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4McIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHUX COCIMHEHUMN

1.6

dusnueckue U XMMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXPAaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCYA0H, C MpaBUIaMu
paGoTrel B saboparopun U npuémMamMu oOpamieHuss ¢ J1abopaTOpHBIM
o0opy/noBaHuEM, H3y4y€HUE M oONucaHue (U3MUECKUX CBOMCTB 00pasioB
HEOPraHMYeCKUX BeUIecTB, HaOmoneHue Qu3nyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KMUIIEHUE W KOHAEHCAlUs BOJbI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, TNPOKAIMBAHHUE MEIHOM  MPOBOJOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOW) SIBIEHWW, HAOMIO/IEHHEe W ONHCaHUe
MPU3HAKOB MPOTEKaHHMS XUMHUYECKUX peaknuii (pasjoKeHHe caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTHI C XJOPUIAOM Oapusi, pa3joKeHHe
ruapokcuna meau(ll) mpu HarpeBanuu, B3aMMOJEHCTBHE KeJie3a C PACTBOPOM

comu meau(ll), uzydenue cmoco6oB pa3aeneHus cMecel (C TOMOIIBbI0 MarHUTa,




(bunpTpOoBaHUE, BBIMAPWBAHHUE, TUCTUIUIAIMS, Xpomarorpadus), MpoBeIeHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIO[[eHI/Ie 1 OIIMCAaHHUC PE3YJILTATOB MIPOBCACHUA
OIbITA, WUTFOCTPHPYIOLIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYI (IIapOCTEPKHEBBIX )

Baxwnerinme npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocroe
BemecTBo. HaxoxneHue kucimopona B mpupoje, PU3NYECKHe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunwl. [Ipumenenue kucimopona. CriocoOb
MOJyYeHHsI KHUCIIOpoJia B JIAOOpaTOpUH W MPOMBIIUICHHOCTH. Kpyrosopor

Kucnopoa B mpupoje. O30H — alIoTporiHas MoaupUKaius KUCIOpoaa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKIiK, TEPMOXUMUIECKAE YPAaBHEHHS, IK30-
U SHAOTEpPMHYECKUE peakuuu. TOIUINBO: yroyib U MeTaH. 3arpsA3HEHUE BO3yXa,

yCuJIeHHe TapHUKOBOrO 3 dekra, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bonopox — anemeHT u mpocroe BemiecTBO. HaxoskleHue Bogopona B MPUPO/IE,
¢bu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOTYYCHHS.

Kucnore! u conu

2.4

ModsipHblii 00bEM ra30B. Pacuérbl 1o XUMHUECKUM YpaBHEHUSIM

2.5

O®usnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenh. PacTBOpBL
HacellienHple 1 HEHACBILLIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons  BellectBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Poib pacTBOpoB B MpUPOJe U B KU3HU uejoBeka. Kpyrosopor
BOJAbl B TpHUpPOAE. 3arpsi3HEHHE TMPUPOAHBIX BOJA. OXxpaHa HW OYHUCTKA

MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Okcuabl. Knaccudukanums
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknarypa oxcunoB. Pusndeckue M XUMHYECKUE

CBOMCTBa OKCHIOB. [Toiryuenue okcuaoB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HoMmeHnkiatypa ocHoBaHWi. DPU3NYECKUE U XUMHUYECKHE CBOWMCTBA

ocHoBanuil. [TomydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. dusnueckue u
XUMHUYECKHE CBOMCTBA KHCHOT. Psam aktuBHOCTH MeTamnoB H.H. bekerosa.

[Tony4yenue kucioT

2.9

Comu. Homenknarypa coseil. @u3nyeckue M XUMHUYECKHE CBOMCTBAa COJIEH.

ITony4yenue conen




2.10

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ
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XUMUYECKUH  SKCHEpUMEHT: KAayeCTBEHHOE OIpeleieHHe  COAep KaHUS
KHCJIOpOAa B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclo3HaBaHHE W HM3Y4YCHUE
CBOMCTB KHCJIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBHS BO3HHUKHOBEHUS M IPEKpalleHusl TopeHus (1moxkapa), 03HaKOMIICHHE C
oOpa3laMi OKCHJIOB U ONKHCAHHE WX CBOWCTB, IMOJIyueHUE, COOUpaHHUE,
pacrno3HaBaHME€ U H3Y4YEHHE CBOWCTB BOAOpOJa (TOpeHHUE), B3aMMOJIECHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3AMOKHO HCIOB30BaHUE BHACOMATEPHATIOB),
HaOmrofeHne oOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IMYHOW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aWMOJCWCTBHE BOJbI C MeTaNIaMU (HaTpUEeM U KaJbIHEeM)
(BO3MOXXHO HCIIOJIb30BAaHHE BHJICOMATEPHANIOB), OIPE/ICICHUE PACTBOPOB
KHCIIOT M IIeJOYe C TMOMOIIBI0 HHIMKATOPOB, HCCIEJOBaHHE OO0pa3loB
HEOPTraHMYECKUX BEIIECTB pPA3JIMYHBIX KJIacCOB, HAOIIOACHHWE W3MEHEHUS
OKpPAacKM WHJIUKATOPOB B pacTBOpax KHCIOT U INEJIOoYeil, Hu3ydyeHue
B3auMozeiicTBus okcuga meau(ll) ¢ pacTBopoM cepHOW KHCIIOTBI, KUCIOT C
MeTaJulaMH, peakuil HeWTpaau3alnuu, NoJdy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJIHOTO MeTajyla JPYrdM U3 pacTBopa COJH, peIIeHue
HKCHEPUMEHTAIbHBIX 3a/la4 Mo TeMe «BaxHelIne Kiacchl HEOPraHWYECKUX

COEIUHEHUN)

[lepnoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[lepBbie TOMBITKA KIACCH(PHUKAIMU XUMUYECKUX JJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE W IIEJI0YHO3EMEJbHBIE METaJIbl,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yrT amM(pOTepHBIE

OKCHABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3iieMeHTOB /.M.
Meneneesa. Kopotkonepuonnas u JUTMHHOTIEPUOHAS (hopMbI
[lepuonnueckoit cucrembl xumMuueckux oanemeHtoB J[.W. Menneneesa.
[Iepuonsl m rpynnsl. PU3HYECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyuribl 3JICMCHTA

3.3

Ctpoenne atomoB. CoctaB aToMHBIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AJIEKTPOHHBIX 000J0YEeK aroMoB TMepBbIX 20 XUMHYECKHX HIIEMEHTOB




[Tepuonuueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA MO ero nosoxeuuto B [lepuoanueckoi cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB MO TpylmaM U HepUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI Hayku W npakTuku. .M. MenpaeneeB — y4éHbld U

IpaKJaHUH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moJsipHass ¥ HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI) XUMHUYCCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC PCaKInU. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHU. OKHCINUTEIN U BOCCTAHOBUTEIIN

3.7

9 KIIACC

Kon

XUMUYECKUI JKCHEPUMEHT: HU3y4eHHE O00pa3llioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJEHCTBHE TUAPOKCHJA LIMHKA C PAacTBOPAMHU KHUCIOT H
LIEJI0YEH, MPOBEIECHNUE ONBITOB, MIUTKOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKuuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepnonnueckuit 3akoH. Ileproanyeckas cucrema Xumudeckux anemeHToB J[.1.
MenneneeBa. CTpoeHHE aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHYECKHX DJIEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kalusd, Kaldblusi M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoanueckon

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHABl XUMHYECKOM CBsI3U. THIBI KPHUCTAUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEHIETKA
U BHJIa XuMudeckoi cBs3u. Kiaccudukanys 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BEIIECTB (MEXIyHapoAHas M TPUBHAJIbHAs). XUMHUYECKHUE CBOHCTBA BEIIECTB,
OTHOCSIIMXCA K Pa3IM4HbIM  KJIAcCaM  HEOPraHWYeCKUX  COEAMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccudukanus XuMU4ecKiX peakluil Mo pa3IuyHbIM IpU3HaKaM (10 YUCIy U
COCTaBy YYacTBYIOUIMX B pEaKLIMU BEIIECTB, MO TEIIOBOMY 3(ddekry, mo

N3MEHCHHIO CTEIIEHEH OKHCICHMS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




0 y4acTUIO KaTauu3aTopa). DK30- U OHAOTEPMHUYECKHE  PEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

1.4

[Tonatue 06 oOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOT'€HHBIX M I'€TepOreHHBIX peakuusax. IloHdaTne 0 XuMu4ecKoM paBHOBECHHU.
@DakTOphl, BIMAIOIIME HA CKOPOCTh XMMHYECKOM pPEaKLMH U IIOJIO0XKEHUE

XUMHYCCKOI'0 paBHOBECHU

1.5

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC pcaKkuuu, Z-)HGKTpOHHBIﬁ Oayanc
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pCaKnuu. CocraBnenue ypaBHeHI/Iﬁ
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKquI C HCIOJIB30BAHHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW NUCCOLMALNU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M TUCCOLMALMN BEIECTB C pa3IMYHBIMU BUIAAMHU
XUMUYeCKor cBs3u. CteneHp aucconuanuu. CHIbHBIC U CIIA0bIe SJEKTPOJIUTHI.
Peakiun noHHOro OOMeHa. YCIIOBUS NMPOTEKAaHUS peakluil MOHHOro OOMEHa,
NIOJIHBIE U COKpalIEHHbIE HOHHBIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHMH H coJlel B CcBeTe NpEeACTaBICHUH 00 3IEKTPOJUTHUYECKON

aucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHATHE O TMApoIN3e conen

1.7

XuMH4YecKni OKCIICPUMCHT: O3HAKOMIJICHUEC C MOACIIIMU KPUCTATNIMYCCKHUX
pEemETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadurta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsl); UCCIEIOBaHUE 3aBUCHMOCTU
CKOPOCTH XHMHYECKOW peaklud OT BO3ACHCTBUS pA3TUYHBIX (DAKTOPOB;
HCCIICIOBAaHUE  AJIEKTPOIIPOBOIHOCTH  PAacTBOPOB  BEUIECTB,  Iporiecca
TUCCOLMAIIMU  KHUCTIOT, MIenodYed M coieil (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIOB); TPOBEACHUE OMNbBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKaHUs peakluii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCaKa, BhIICTICHHUE Ta3a,
o0Opa3oBaHHe BOJIbl); OMNbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakiuil (TOpeHHe, Peakiyu pazloKeHUs, COCTUHEHHUS);
pacro3HaBaHWe HEOPTAaHUICCKUX BEIIECTB C TIOMOIIBIO KAUECTBEHHBIX PEAKITHIt

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramie! 1 ux COCINHCHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMOJeHCTBHE C METallaMH, HEMETaJJlaMH, IIejIoYaMu). XJIOPOBOAOPO.

CousiHast KMCJIOTAa, XUMUYECKUE CBOWMCTBA, NOJIy4YEHHE, MpUMEHEHHe. [[elicTBue




XJIOpa M XJIOPOBOAOPOJa Ha OpraHU3M 4YesloBeKa. BaxkHeiline XJI0pUabl U UX

HaXOX/JICHUE B MPUPOJIE

2.2

Obmas xapaxtepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIE cTeTeHN okucieHus. CTpoeHne u GU3MIECKUe CBOMCTBA
IPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCIIOpOZa M cepbl. XMMHUYECKHe CBOWCTBa cepbl. CepoBOOPOA, CTPOCHHE,
¢u3uueckue M XUMHYEeCKHe CBOHCTBA. OKCHIBI Cepbl KaK MpPEACTaBUTEIN
KUCIIOTHBIX OKcuAoB. CepHas KHCIOTa, (pU3NYECKHe W XUMHYECKHE CBOMCTBA
(oOmre Kak MpeacTaBUTENs Kilacca KUCIOT U crneuupuyeckue). XUMHYECKUe
pEaKIuy, JISKAIIUe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IMONy4eHUs CepHOM
kucinoTel. [lpumenenne. Coim CepHOM KHCIIOTHI, KaueCTBEHHAsh pEaKlus Ha
cynbhat-uon. Haxoxxnenue cepbl u €€ COCIMHEHUH B MpHUpoae. XUMHYECKOE
3arps3HEHUE OKPY)KAIOUICH CpeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC ITOMKIM,

3arpsA3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaOTBPallCHHA

2.3

OO6mass xapakrtepuctuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUPO/IE,
¢u3nveckne U XuMUIecKre cBoiicTBa. KpyroBopor a3ora B nmpupoae. AMMHAK,
ero ¢u3nyeckue W XMMUYECKHE CBOMCTBa, MoiydyeHue U npumeHenue. Comu
aMMOHUS, UX (u3HYecKMe ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KavecTBeHHas peakiusi Ha MOHbI aMMOHMs. A30THasl KUCIIOTa, €€ MOJydyeHue,
duzndeckue M XMMHYECKHE CBOWCTBa (OOIIME Kak TMPEICTaBHTENs Kiacca
KUCIOT U crneurpudeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHUS B
KayecTBE MHUHEPAIbHBIX yI0OpeHuil. XUMUYECKOe 3arps3HEHHE OKpYXKarolleH
Cpefbl COETUHEHUAMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHNE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ochop, amutoTponHsle Moaudukanuu gocdopa, GunUeckre U XUMHUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QusMuecKue u
XUMUYECKHE CBOWMCTBa, mosydeHue. lcmonb3oBanue ¢ocdaroB B kauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

O6mass xapaktepuctuka 3yeMeHToB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YIJEpoJ, aUIOTPOIIHBIE
Monu(dUKaMK, pacIpoCcTpaHEHHEe B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. OKcuIsl yriaeposa,
uX (U3MYecKHe M XUMHYECKHE CBOWMCTBA, NCHCTBHE HA *KHMBBIC OPraHU3MBI,

MOJIY4YCHHUC U MIPUMCHCHUC. OKOJIOTUYECKHE HpO6HCMI>I, CBA3aHHBIC C OKCHUJIOM




yrinepoga(lV); rumoresa ra00adbHOrO MOTEIUIEHUS KJIMMAaTa;, MapHUKOBBIM
addekr. YrompHas KHUCIOTAa U €€ COJM, UX (PUINICCKUE W XUMHYCCKHE
CBOICTBa, MOJy4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArT-
noHbl. Mcnons3oBanue Kap60HaTOB B 6BITy, MCIUIIMHC, MMPOMBINUICHHOCTU MU

CEILCKOM XO3SHCTBE

2.6

HepBOHa‘IaJIBHBIe MOHATHS 00 OpPraHN4Y€CKUX BCHICCTBAX KaK O COCAWMHCHUAX
yriepoaa (MCTaH, OTaH, OTWICH, alCTWJICH, 3TAaHOJI, IJIMIOCPUH, YKCYCHas
KI/ICJ'IOTa). X coctaB W XHMHYECKOE CTPOCHHUC. Ilonatue o OHOIOrHYECKU
BAXKHBIX BCIICCTBAX: JXHUpaAX, Gem(ax, yrjieBoaax — W HUX PpOJHU B XKHU3HU
YCJIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO OPraHUYCCKUX HU HCOPraHUYCCKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, TIOJIYYCHUE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoje. OOmme mpencraBicHus 00
okcuze kpemuus(1V) u kpemuueBoii kuciaore. CHUIMKATHI, UX UCIOIb30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BakHEHIIHE CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHuKa, CTEKJIO, IIEMEHT, OCeTOH, »ene300eToH. [IpobieMbl Ge3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI\/JI KHU3HU

2.8

XUMHUECKUN HKCHEPUMEHT: H3ydeHHEe 00pa3loB HEOPraHWYECKHX BEIIEeCTB,
CBOMCTB COJISTHOM KHMCJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMd Ha XJIOPHUA-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)aroliue
¢u3nueckrne 1 XUMUYECKHE CBOMCTBA T'aJOT€HOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE € 00pasliaMu XJIOpUJOB
(raloreHUI0B); O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEIUHEHUSMHU
(BO3MOXHO  HCIIOJIb30BAaHWE BUICOMATEpPUAJTIOB); HAOIIOJEHHWE TMpolecca
oOyrJIIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3Y4YE€HHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOMIOJeHHWE Tpu3HaKa eé
MIPOTEKaHHUS; O3HAKOMJIEHHE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUH (BO3MOXKHO HCIIOJIB30BaHUE BHJEOMATEpHalioB), 0OOpas3LaMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyYeHHE, COOMpaHne, paclo3HaBaHUE U
M3Y4YEHHUE CBOICTB aMMMaKa; IPOBEIACHHE KauyeCTBEHHBIX DPEAKIMM Ha HOH
amMMoHMST U ¢docaT-uOH M U3YYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCIIOTBHI C MEIBIO (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEPUANIOB); M3YYEHUE MOJEIEH KpUCTAIUIMYECKUX

pemiéTok anmasa, rpadura, ¢yuiepeHa; O03HAKOMIIEHHE C IIPOLECCOM




azcopOLUMU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOra3a; IOJy4yeHUE, COOMpaHUE, PAclO3HABAHME M H3YYEHHUE CBOMCTB
VIJIEKUCIIOro ras3a; IpOBEIEeHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CUWJIMKAT-UOHbl M M3yYEHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIHMEH CUIMKATHOM NPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEPUMEHTATbHBIX

3aJ1a4 110 TeMe «BaKHeHle HeEMeTaUIbI U UX COEAUHEHUS)

Mertamisl 1 uX COCAUHCHUA

3.1

OO0w1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJIOB HA OCHOBAaHUM MX
noynoxenus B Ilepuonnueckoir cucrteMe XuMHYEeCKuMX diaeMeHToB J[.U.
MenpneneeBa u crpoenust aToMoB. CTpoeHue MeTauioB. Metauinueckas CBs3b U
METAJJIMYECKasl ~ KpUCTalIMyeckass pemérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)KeHI/Iﬁ MCTAlJIOB

3.2

du3nyuecKkrue ¥ XUMHUECKUE CBOMCTBA MeTaiIoB. OOIIHe criocoObl MOTydIeHuUs
MmeTasuioB. [loHATHE 0O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Kopposuu. CrutaBsl (CTalb, YyryH, JIOPATIOMUHUI, OpOH3a) U MX IPUMEHEHHE B

6I>ITy H IIPOMBIIIJICHHOCTH

3.3

[Ilenouynsle MeTayuibl: TNoyoXkeHWE B llepmonnyeckoil cUCTEME XMMHYECKUX
anemeHToB JI.11. MenneneeBa; cTpoeHHE UX aTOMOB; HAXOXJICHHE B MPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUIBI HATpHUA U KaJlvs. HpI/IMeHCHI/Ie OICJIOYHBIX MCTAJJIOB H HX

COeIMHEHUN

3.4

[[lenoyHno3eMenbHbIE  METaIbl MarHuii W KajdblMi: TOJIOKEHHUE B
Ilepuoauueckoit cucreme xumuueckux aemenToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxXxOXJE€HHE B mNpupoae. Pu3MYeCKHe M XUMUYECKUE CBOMCTBA
MarHusi ¥ Kainplusd. BaxHelmme coeAMHEHUs KanbIUs (OKCHUI, THAPOKCH]I,

conn). 2KEcTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEeHuUs

3.5

Amomunuii: monmoxkenue B Ilepuogudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
JW. Menzaeneesa; CTpoeHHE aTOMa; HaxoKAeHUE B npupoae. dusuueckue u
XUMHUYECKHE CBOMCTBA AFOMHUHMSI. AM(POTEPHBIE CBOMCTBA OKCH/A M THIPOKCHIA

AJIFOMHUHHUA

3.6

Kenezo: nonoxenue B [lepnoandeckoi cucreme XumMudeckux sneMeHToB J[. M.
MenzeneeBa; CTpOCHHE aroMma; HaxOoXAeHHe B Tmpupojae. Dusnueckue u
XUMUYECKHE CBOWMCTBa kene3a. Okcuubl, THAPOKCUIb U coym skenesa(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MONTyYEHUE

3.7

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




X (U3MUYECKUMU CBOWMCTBAMHU; H3yUEHHUE pE3yJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB); HCCIICIOBAHUE CBOWCTB XECTKOW BOJBI;
mpolecca TOpeHus Keje3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIM HA MOHBI
(Maraus, Kamblus, agromuHus, nuaka, skenesa(ll) um oxenesa(lll), memu(ll);
HaOJIIOJICHUE U ONMUCAHUE MPOILIECCOB OKPAIIMBAHUS TJIaMEHU MOHAMU HATPUS,
Kamusi M Kaublus  (BO3MOXHO  HCIOJIB30BaHHWE  BHUAEOMAaTEpUasIOB);
ucciie[oBaHre aM(OTEPHBIX CBOWCTB THIPOKCHA ATIOMHHHS W THIPOKCHIA
LMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3aa4 Mo TeMe «BaxHeiue meTamibl 1

HUX COCIUHCHUS

XHUMHA ¥ OKpYXkKarolas cpena

4.1

HoBrle MaTCpHajJibl U TCXHOJIOIHU. BemectBa u MaTepuajibl B HOBCCHH@BHOﬁ
JKU3HH YeJIOBEKa. XUMHS U 300pPOBLE. besomacHoe HCIONIB30BaHNUE BEIISCTB U
XUMHNYCCKUX peaKI_II/Iﬁ B 6I>ITy. HepBaﬂ nmoMomb IIpH XUMHYCCKHUX OXOrax Hu

OTpPaBJIEHUSX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomierd cpensl [1/IK. Ponp XuMuu B perieHUH 5KOJIOTMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKHM YTIEBOAOPOAOB (yrojb, NPUPOJIHBIM ra3, HEPTH),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIIJIICHHOCTHU

4.3

XVUMHYECKUH 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalloB (CTEKIIO, CIIJIaBbl

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HABa€MOCTU SIBJICHUI MpPUPOAbI, MOHUMAHHE OOBEKTHUBHON
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyIbTYpbl M IPAKTHUYECKON
NeSITeIbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHWEC MECTa XUMHUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAax IMO3HAaHHWA, B TOM YHCJIC S3KCIICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XUMHNYCCKUX peaKHI/Iﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax nmpodeccuoHaTbHON NESITEIBHOCTH, CB3AaHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKECHHSIX
XUMHUYECKOH HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBAaTh
XUMHIO Kak cepy cBoelt OyayIieit mpoeccuoHanbHON AeSITeTbHOCTH
U ceNnaTh OCO3HAHHBIM BBIOOp XMMHH Kak MPO(UIBLHOTO MpeameTa

MIpH MEPEXO0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Biagenne cucteMoll XHMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIIINE XMMHYECKHE IIOHATHS: XHUMHYECKUHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPOAHAsI CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEIECTBA, MOJb, MOJIAPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKivs, peakluh COCIWHEHUS, PEaKIUU PA3JIOKCHHS, PEaKIuN
3aMeIICHHUs, peaKkiui oOMeHa, TeIuIoBOW A(PQEKT peakiuu, dK30- H
SHAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAcCOBas OIS XHUMHYECKOTO
3JIEeMEHTa B COCIUHEHUH, MaccoBas JI0JIsl M IPOLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PaCTBOPE, PO aTOMA, HJIEKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCIIECHUS,
XUMHUYECKAsl CBS3b, DJIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS ¥ HETIOJIpHAs
KOBAJICHTHAs  CBSI3b, MOHHAas  CBsI3b, METaIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, WOHHas, MeTaJuIMYecKasi,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHHOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
AIIEKTPOJUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOrO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBICHHME, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMblE peaklvy,
CKOpPOCTb XMMHUYECKOW peakuuu, kartanusarop, IIJIK, xopposus

MCTaAJITIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAraloNIMe 3aKOHbl XMMMHU: 3aKOH COXPAaHEHHsS MaccChl,
nepuoanueckul 3akoH JM. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: ATOMHO-MOJIEKYJISIPHAS TEOpHs,  TEeOpus

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBHJIBHO HCIONB30BaTh HM3y4YCHHBIE BEMIECTBA |
MaTepuaigbl (B TOM YHUCIIE MHMHEpaJbHbIE YIOOpEHHs, MeTaulbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKA  MPHUPOJHBIX  HUCTOYHHKOB
YTJIEBOAOPOAOB (YIJIsl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEITLCKOM
XO03sCTBE, HAa MPOU3BOACTBE U MMOHUMaHKE 3HAUYSHHSI )KUPOB, OEIIKOB,
YIJIEBOAOB [UIs OpraHu3Ma 4YeJOBEKa; yMEHHE MPOTHO3UPOBATh
BJIMSTHHE BEIIECTB M XUMHUECKUX MPOIIECCOB HA OPTaHU3M UYEJIOBEKA U

OKPYKAIOUIYIO IPHPOIHYIO CPERy

3.2

YMCHUEC HHTCTPUPOBATE XUMHYCCKUC 3HAHUA CO 3HAHHUAMHU APYIrux

y4eOHBIX MPEIMETOB

3.3

HaJIMYME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XMMHUU (Hay4yHass U HAYy4HO-TIOMYJIApHAs JUTepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O Bf€HOIECTBAX, HX
MMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA u YMCHUC

HCIOJb30BaTh €€ s peICHUA y‘le6HO-H03HaBaTeJ'IBHI)IX 3aga4

BHa,Z[GHI/Ie OCHOBaMH TMOHSATHUHHOTO amnrapara M CHMBOJHUYCCKOIO

A3bIKA XUMHH JIsI COCTaBJICHUA (bOpMy.TI HCOPraHNMYCCKHUX BEIICCTB,




YpaBHEHUH  XUMHUYECKUX  pEaKlMil; OCHOBAaMH  XHUMHYECKOU

HomeHnkaarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSA3b IOJIOKEHUs 31eMeHTa B Ileproauueckoit

CUCTEME C YHUCIOBBIMU XapaKTCPUCTUKaMU CTPOCHHUA AaTOMOB

5} XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
AJICKTPOHOB), pPACHpPECICHUEM DJJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIBIIHS
[IpencraBnenne O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (palyC aroma, 3JeKTPOOTPULIATEITHBHOCTH),
6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblX NEpPHOJAX M TJIABHBIX
MOATPYIIAax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kinaccupuIupoBaTh:
7.1 XUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue ornpenensTh:
8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHA
8. BHJT XUMHYECKOW CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COCTMHCHH X
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCJIUTENIh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (PU3MUECKHE U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOH, TrpaduT, ammas,
9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATpUH, Kalud, MarHHii,
KaJIBIMH, aTFOMUHUH, JKEJe30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOIOPOJ, OKCHIBI W THAPOKCHIBI
9.9 MetaiioB |-IIA rpynm, amtomunus, menu (l1), nunka, xeneza (Il u
' [11), oxcuasr yraepoaa (Il u 1V), kpemuus (1V), azota u dpocdopa (11l
u V), cepsl (IV u VI), cepuucrasa, cepHasi, a3orucras, a30THas,
dbocdopnas, yroipHas, KpeMHHEBasK KHCIIOTa U MX COJIH)
9.3 MPOTHO3MPOBAaTh W  XapaKTePU30BaThb CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHUSA, IMPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBPALICHUI B PA3JIUYHBIX YCIOBUSIX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUSA peaKuHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XMUMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKUX BEIIECTB
104 MTOATBEPIKNAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIISATh (TPOBOUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BelIeCTBa, 00bEM U MacCy peareHTOB WJIH MPOJIYKTOB peaKluu
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TO3HaHUS  (HaOIroAeHHe,
191 M3MEpEeHUe, IKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3yUSHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUH; YyMeHUe Cc(HOpMyIHpoBaTh MpodieMy U
MIPENTIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOil paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCYAION U JIabopaTOpHBIM 000pyI0BaHUEM
npaBuiiaMy 0€30T1aCHOTO 0OpaIeHHs C BEIIECTBAMH, HCTIOIb3yEeMbIMHU
B TIOBCETHEBHOW KM3HU, MPABUIIAMU MOBEACHUS B LIEJSIX cOepeKkeHus
123 370pOBbSl M OKPYXKAIOIIEW MPUPOAHON Cpeapl; MOHHMMaHHUE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTHYeCKHX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBIICHUS
CIIEYIOINUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3Y4YCHHE U OMUcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

(¢ (bl/ISI/I‘IeCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMMU, OIIBITHI,




WUTIOCTPUPYIOLINE MPU3HAKH MPOTEKAHUS XUMHUUECKUX PEaKIIUi

13.2

M3Yy4YeHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

NOJy4YeHHE KHUCIOPOAA M M3Yy4EHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; IMOJyYEHHE YIJIEKUCIIOro rasa u

HU3YyUCHHUC CTO CBOI>'ICTB; IMOJIYUYCHUC aMMHaAKa U U3YUYCHUC €TI0 CBOICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONpPENEIEHHONM MaccoBOil Jioyei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHUKATOPOB (;takmyca, METHIJIOPAHkKa u
¢denondranenna) Ans omnpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOICUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUME OJHOIO METaula JpPyrMM W3  pacTBoOpa  COJIH;
WCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMHHUS H

IIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); ((QHCKTPOJII/ITI/I‘-ICCKG.H
JAUCCOLM AU, «BaxHelmme HEeMETaAIbI U HX COCIUHCHUA,

«Ba)xHeuIe MeTajuIbl 1 UX COEINHEHUI

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KauyeCTBEHHBIC pPEaKkIiy Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
vonua-, cyiaedar-, d¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbI[Us, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), menu (2+), muHKA

14

YmMmenue:

141

NpCACTaBIATL PC3YJbTATbl OSKCICPUMCHTA B (I)OpMC BBIBOJOB,
J0Ka3aTcIIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATb CBA3H MCXKIY pC€albHO Ha6J'IIO,Z[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMHA U MPOLECCCaAaMU, TPOUCXOAAINIUMUA B MAKPO- U MUKPOMHUPC,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

YucTteie BemecTBa u cMecu. CrIocoObI pasziesieHus: cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XHMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

13

XumMuueckas (1)OpMy.]Ia. BanieHTHOCTE aTOMOB XMMHYECKHUX 3JIEMeHTOB. CTENEeHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHAas aTOMHAs Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas Joasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemecrBa. Moabs. MomsipHas macca. MoJsipHbIE 00bEM Tra3oB.

BzanmocBsa3b KOJIMYCCTBA, MACChI 1 YKUCJIa CTPYKTYPHBIX CIUHHAIL BEIICCTBA

1.6

duznyeckue U XUMHYECKHE SBJICHUSI. XHUMHYECKas peaknusa u eé IIpHU3HAKH.

3aKOH COXpAaHEHHS MAaCcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucreMa XUMUYECKUX 371eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmnsl. GU3UYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMEPOB MEPUOJA U TPYIIIbI AJIEMEHTA

2.2

CTpOeHI/Ie atromoB. CocTaB aTOMHEBIX AACP. H3oTomEl. 9HeKTp0H]':>I. CTpOeHI/Ie
SJICKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX 20 XUMHYECKHX DIIEMEHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaiuplug (paguyca aToMOB, JJIEKTPOOTPHUIATEIHLHOCTH,
METAUINYECKUX M HEMETAUIMYECKUX CBOWCTB) W WX COCJUHEHUH B
COOTBETCTBUM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX ATOMOB

Crpoenue BelecTa

3.1

Xumnueckass cBs3b. KoBaneHTHass (WoJisipHAassT W HEMOJSIpHAsi)  CBSA3b.
DNeKTPOOTPUIIATEIbBHOCTh ~ XUMHUYECKUX  3JeMEHTOB.  VoHHas  CBS3b.

Meramnueckas CBSI3b




3.2

Tunel kpucramamueckux pemérok (aromMHas, MWOHHAas, MeTaJuIM4yecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU M BHUAA

XHUMHYECKOU CBI3U

Baxwneimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yiye; OCHOBaHHMK (UIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KHCIOT (KUCIOpOJCOAepkKalie ¢  OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCIIBIX )

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX BEUIECTB-HEMETAIIIOB:

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

4.3

dusznyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpudA, Kajlud, Marovusd U KaJbLUWA, aJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

4.4

dOu3nueckue U XMMHYSCKHE CBOMCTBA BOOOPOJHBIX COCIII/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBAa OKCHIOB HemeramwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHUJO0B HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunos: MetawioB |A-IIIA rpynn, mmuka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha TPHUMEpE
TUAPOKCH/IOB  JIIOMUHUS, Keile3a, UMHKa). [lomydyeHue oOCHOBaHUU W

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJHOW, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOU, (HochOpHOIi, KpeMHUEBOH, yroiabHOW. Ocolble
XUMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM W A30THOM KHCIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

4.9

OO6mume XxuMHUIECKHe CBOMCTBA cpeHux colier. [Tomydenue coneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacio3HaBaHue BOAOpOAA, KHUCIOpOJdd, aMMHAKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopun

411

[Tonyuenne ammuaka, cepHON W a30THOW KHCIOT B MPOMBIIIIEHHOCTH. OO0Ime

CTIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakluil M0 pa3inyHbIM MPU3HAKaM: 110 YUCIY U
COCTaBY Y4YaCTBYIOUIMX B pEAKIUU BELIECTB, IO TEIUIOBOMY 3(dexTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

TennoBoi 3¢ (HEeKT XUMUUYECKON PEaKIIUU, TEPMOXUMUYECKUE YpaBHEHHS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHUCICHUA u BOCCTAHOBJICHU . BHCKTpOHHLIﬁ OanaHc

OKHCIIUTEILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

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

HEOJICKTPOJIUTHI. CunbHbIC U ClIa0kIe OJICKTPOJIUTHI. CreneHb JUuccomranuu

5.5

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

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINM

XHMHMS M OKpYXKaromas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJIHEBHOM JKHM3HM 4elloBeka. besomacHoe
HCIOJIb30BAaHNE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawIied cpeapl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJIOEMOB), CIIOCOOBI €ro MPEAOTBPAIICHHS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIIK). Pomp xumuu B
pEelIeHUU HKOJOTHYECKUX TpolJjeM. VYCWwiIeHHe MNapHUKOBOTO 3¢ dekTa,

Pa3spymieHue 030HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS] U UX COCIUHECHUHA B
ObITY, MeIUIMHE, TNPOMBIIUIEHHOCTH U CelbCKOM XozsicTBe. llpumenenue
METAIJIOB M CIJIaBOB (CTalb, YYyryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeAuHeHuil. [ToHaTHe 0 KOppo3uH METaIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHUKU YTIIEBOAOPONOB (Yronib, MPHUPOJIHBIA Tra3, HePTH),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHavaabHBIE MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAaK O COCIUHEHHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTve 0 OMOOTrMYECKN Ba)KHBIX BEIECTBAX: JKUPAxX, OCNKax, yriieBojiaXx — U MX

POJIM B ) KU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHCHHAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
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* Xumust: 9-if kiacc: 6a30BbIi YpOBEHb: YUEOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO
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N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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