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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeesieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM Yy4€OHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3yUeHUsl TpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UTparOT (POPMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEJIbHOW y4yeOHOW  JesTeNIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM TSI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHple HampaBlieHUS B OOyYE€HHUH XUMHUU OOECIIEUMBAIOTCS CHEIM(PHKOMA
cColepKaHusl  y4yeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  IeIarorH4ecKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAyKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBl CTPYKTYpPHO OpPraHHW30BaHbl MO IPUHIMITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHHM HA OCHOBE TEOPETUYECKHUX IPE/ICTABICHUMN
pa3HOro ypOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUYE€HUs KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOU CBS3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBINOJHSS (PYHKUMU OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYCHHS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOM NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METOJaM IIO3HAaHMWS B Hayke. M3ydeHune XUMUM NPOUCXOAUT C INPUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (HOPMUPOBAHUE 3HAHUU OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUM CHUCTEMbBI XMUMHUYECKHUX
3HAaHUN — BaXHEUIHUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUM,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HayKd, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakluid, B (OPMHUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABaTENbHOM U y4eOHO-HCCIIEeI0BaTENbCKON



JESITEIbHOCTH, OCBOCHHM TpPaBUJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MMOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢$opMUPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTONM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
oOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATENILHOM JIEATEIbHOCTH, HAyYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— ¢opmupoBanue oOmEeld (YHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKpY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIE MPU H3yUYECHUU
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUU TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM E€ATEILHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'YMAaHUCTHUYECKUX OTHOIIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
LEJeCO00Pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEJSX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHsI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGUiIs U HAMPaBIEHHOCTH AAbHEHIIIETO
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

COAEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHava/ibHbIE XUMUYECKHE TIOHATHS

[Ipenqmer xumun. Posib XMMUK B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3WYECKHE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE



BemecTB. [loHsATHE O METOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COECIMHEHUMU.

KomnuectBo BeniectBa. Monb. MonsipHas macca. B3anmMocBs3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BelmiecTBa. Pacuérel mo dopmMmynam
XUMHUYECKUX COCTMHEHUN.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peaklnil (COeTUHEHMs, pa3I0KEHUs, 3aMeIlleHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPraHMYECKHMX BEIIECTB, HaONIO/IEHNE
busnueckux (IIaBJICHUE BOCKa, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKMCaHUE MPU3HAKOB MPOTEKAHUS XMMHMUYECKUX peakuui (pas3ioxkeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cos meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoOBEACHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Ba:xkHeiiue npeacTaBUTE/IM HEOPIAaHNYECKHUX BELECTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 37€MEHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoAa B JabopaTopuu W OPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3h(dEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CIOSL.

Bomopox — »nemeHT M 1pocTtoe BemecTBo. Haxoxkaenue Bomopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHUE CBOWCTBA, NPUMEHEHUE, CIOCOObI
nostyueHusi. Kuciaotsr u comnu.



MoutsipHblii 00BEM ra3oB. PacyéTel M0 XUMUYECKUM YPABHEHUSM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpPOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IpUPO/IE.
3arpsi3HeHHre NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmuecknx coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCUJIOB:  cosieoOpa3yromiyie  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHne OKCUI0B.

OcnoBanusa. Kraccudukanus ocHOBaHMA: IIETOYM M HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuy. [lonydyenre oCHOBaHU.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHEe cBoMcTBa KHCIOT. Pan aktmBHOcTH MetauioB H. H. Bbekerona.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COACPKAHUA KUCIOpOJa B BO3yX€E, MTOIYyUYEHHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB KHCIOpOJa, HaOII0JCHHE
B3aUMOJCUCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4Y€HUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MoOJb, HCCIEI0BaHUE OCOOEHHOCTEW pPACTBOPEHMSI BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pACTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),
UCCJIeIOBaHUE O0pa3IlOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIOICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEJIOYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpaIW3alWH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METaJla JAPYTMM W3 PAacTBOpa COJIM, PEUICHUE
AKCIEPUMEHTANBHBIX 33/lad MO0 TeMme «BakHeillne KiIacchl HEOPraHUYEeCKUX
COCITUHEHUI».

Iepnonnuecknii 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHne aroMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKINHU



[lepBrie MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
IPYIIaXx CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIbHBIE METALIbL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckast cucTeMa XUMUYECKUX JJIEMEHTOB /.
HU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (HOPMBI
[lepnogmueckon cucteMbl Xumuyeckux 3ieMeHToB 1. . MenneneeBa. 1lepuonst
u rpynnsl. DHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUota M
I'PYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MennemeeB — yd€Hbld H
IpaKJaHUH.

Xumnyeckasi cBs3b. KoBanmeHTHass (HOJspHAsT W HEMOJIApHAs) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBS3b.

Crenenp  oxkucieHus.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3lOoB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMM KHCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakluu pa3yioKeHUs, COCTUHEHU).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHBIH (DaKkT, TMIIOTE3a, TEOpUS,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
W30TOIBI, PAJMOAKTUBHOCTb, MOJIEKYJA, dJEKTPUUYECKUNA 3apsisl, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BEIUYMHBI, €IUHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.



['eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KVIACC

BeuiecTBo M XUMHYECKasi peaKIus

[Iepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /]
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMHUYECKUX DJIIEMEHTOB TMEPBbIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHUS M HX
COCIMHEHUA B COOTBETCTBMM C IIOJIOKEHHEM »3JIEMEHTOB B Ilepuoguueckoit
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYeCKUX peaklnid M0 pa3aIuyHbIM MPU3HAKaM (IO YHCITY
¥ COCTaBy YYacCTBYIOIIMX B pEAKIHMHM BEIIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
yYpaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX U I'€TEPOTrEeHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE 0 XUMUYECKOM paBHOBeCHH. PaKTOPBHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUWH W IOJIOKEHHE XUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YPaBHEHUMU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHIECKON TUCCOLMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHu3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckon cBsizu. Crenens aucconanuu. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U cojlell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconunanyu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACUCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa JIUCCOUUALMUA KHCJIOT, IIEJI0YEM U COJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

Hemertanbl U MX coeinHEeHUS

OOmast xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XHUMHUYECKHME CBOWCTBA Ha MNpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsHast KHCIOTa, XMMUYECKHAE CBOMCTBA, IOJIy4€HHE, NpUMEHEHHE. JleiicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U KX
HaXOXKJEHUE B IPUPOJE.

OOmas xapakrepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PU3ndYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYECKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTta, (QU3HYECKHE M XHUMHUYECKHE CBoiicTBa (oOmme Kak
OpeJICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEakllvu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cyab(dar-uoH. HaxoxxneHue cepbl U €€ COEIMHEHHH B MNpUpojae. XHUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUA. A30T, paclpOCTPAHEHHE B MPUPO/IE,
bu3nueckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUE U XUMHUYECKUE
cBOMicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpeibl COeAMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuznuecKkue U XUMHYECKHE CBOMCTBA.
Oxcup docdopa (V) u dochopHas kuciora, puzndeckie U XUMUUECKHUE CBOMCTRA,
nosyuerue. Mcmons3oBanne GocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUH.



OOmas xapakTepucthka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Monu(duUKaMK, PpacIpoCcTpaHeHWe B MpUPOAe, (U3HUECKHe U XUMHUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepojaa, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a rino0anbHOrO NOTEIJICHUS KIUMaTa, MNapHUKOBBIN
abdexT. YronbHas kucnoTa u €€ coiu, ux (PU3NUECKUe U XUMUYECKHUE CBOMCTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yraepojia (MeTaH, 3TaH, 3TUJICH, alleTHJICH, 3TaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX MepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojax — U ux
poJiMi B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCINHEHHUN.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOMCTBA, IOJIY4YEHHE U
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBieHUs 00
okcusie kpemaust (IV) u kpemaueBoi kucnore. CWIMKAThl, X HCIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHelIne CTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, O€TOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKalwmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEpHAIIOB), HaOIIOIEHNE TTpoliecca OOYyTIMBaHuUs caxapa IMoj JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyabdar-
WOH M HAOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKXHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pas3iaMu a30THBIX U (hochopHBIX ynoOpeHuit, moaydeHue,
cobupaHue, paclo3HaBaHWE W HU3YYCHHE CBOMCTB aMMHUakKa, MPOBEICHHUE
KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pochar-uoH U u3ydyeHue NpU3HAKOB
UX [IPOTEKaHHUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO HCMOJIb30BAHUE BHJICOMATEPHUAIIOB), U3y4ECHUE MOJIeJIen



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aFCOPOITMM  PACTBOPEHHBIX BEMIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosiokeHus B llepuommueckor cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METAJTMYECKas ~ KpUCTA/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH Pl
HarpspkeHU MeTaiioB. OU3nyeckue U XMMUYECKHe CBOoMcTBa MeTaiioB. OOiiue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTampl: nonoxkeHue B [lepuoanyeckol cCUCTEME XUMHYECKUX
anemeHToB . 1. MenpaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUABl HaTpus MW Kanuda. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHNH.

[Ilenouyno3eMmenpHble  METa/UIbl MarHud W KaJdbLUMM: IIOJOKEHUE B
Ilepuonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHUE B Ipupoae. Pru3nuecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinue coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cuctemMme XMuMHUECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoae. Pusnmyeckue Hu
XUMUYECKHE CBOMCTBA xkene3a. OKcuibl, TuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuu Ikcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE PE3YJIbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS



KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHusi, KajblMs, aJIIOMUHUS, [IUHKA, JKeje3a
(IT) u xenesza (III), mequ (1), HaGnroAeHNE M OMMCAHUE TIPOILIECCOB OKPAITMBAHUS
IUIJAMEHU HWOHAMHU HaTpusl, Kalausl M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATTFOMUHUS
U TUAPOKCHU/IA IIMHKA, pEHICHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
METAJUIbI U KX COCTUHCHHUS.

XuMUS ¥ OKpPY:Kaouias cpeaa

BemectBa u matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYKaroleh cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus BeilecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrMYECKUX
npo0JieM.

Xumuueckuii IKCnepumeHm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAy4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KilacCUpUKAIMs, TEePUOAUYHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJIEHUE, MaAPHUKOBBIN
s dekT, TEXHOIOTUS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKHUI 3apsid, MPOBOAHUKH,
NOJYIPOBOJHUKU, AUDJEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE HUCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYeHHS XMMHUU B €IUHCTBE y4YEOHOU W
BOCIIUTATEIBHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JIM4HOCTHBIE  pe3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEeHnE OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACIEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUYECKOM HAayKu B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIIECCE OTOM Yy4EeOHOM JIeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBEAECHUWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBSI3SIX YEJIIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0/IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEeHHMIO M TO3HAHHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEeA0BaTEIbCKON
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JTaJIbHEUIIIEM;



4) popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE [IEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE MOCIEACTBHMA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJAMMOCTA COOJIONEHUs TpaBWi OE30MacHOCTH TMpU OOpallleHUd C
XMMHYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3aIudHoro poja,
yB@XEHHE K TPyJIy M pe3ysbTaTaM TpPYAOBOH JAEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHMsI MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIMBHUIYAIbHON TPAeKTOPUH MPOIOIKEHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEHON POo(eCCUOHATIBHON IEATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM Cpenie;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pasza JKH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nyecKoMy M TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MMACHOTO MOBEEHUS ITPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YIPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHMS, MOJy4aeMble MPU MU3yUYEHUU XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’Kalollel MPUPOAHON Cpelol, AJis MOBBIIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJIbTYphl, OCO3HaHUS TIJOOAJIBHOIO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTeHd HMX pEHIeHHsS MOCPEACTBOM METOAO0B XHWMUH,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocrtaBe MerampenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAUYMMBIC IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, TeopHus,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 3TUX NMpeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHON
HAyYHOW KapTHHE MHUpPa, U YHUBEpCAIbHbIC yueOHbIE NEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PEryJISATHBHBIE), KOTOpbIE OOecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
JESITEIIBHOCTH.

ITo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHHsI HUCTOJIh30BaTh MPUEMBI JIOTHUECKOTO MBINUICHUS] TPU OCBOCHHUU
3HAaHUU: PacCKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBIACNIATH UX XapaKTEpHbIE



MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHUSIMHU), HUCIIOIH30BAThH
TIOHATHS NIl OOBSICHEHUS OT/ICIBHBIX (PAKTOB W SBJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIIMBATh IMPUYMHHO-CIICACTBCHHBIC CBSI3M MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 0 aHAIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (NMPEAMETHBIE U
MeTanpeMETHBIC), CAMBOJINYECKIE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEMbIEe B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIC B XUMHUH MOJCIBHBIC MPEACTABICHUS —
XAMHYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMHUeckas (opmyrna W ypaBHEHHE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATENBHBIX 3a7a4, C YIETOM
ATUX MOJETBHBIX TIPEJICTABICHUN BBISBISITh W XapaKTEPU30BaTh CYIICCTBCHHBIC
NPU3HAKK M3YyYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUICCKUX PEaKIIHA,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUX.

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TaKKe€ B KadeCTBE OCHOBBI Ui (POPMUPOBAHUS THIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY>KJCHUM;

MPUOOPETEHUE OMbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 PE3yJbTaT, (OPMYITUPOBATH 000OIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJIYIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpXaHUsS, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHUE TPUMEHSATh Pa3IUYHBIC METOJABlI W 3alpOChl MPHU TOWCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U TMO3HABATEIBHBIX 3a7]a4 OMPEICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  WCTIOJIB30BaHUS ~ MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOI aKTUBHOTO MCITOJIB30BAHMSI PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aull  HECJIOXKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu opmMamu rpaduKi ¥ IX KOMOWHAIASMY,

YMEHUE UCIIOJIb30BaTh W aHAJIM3UPOBaTh B TIpolecce YYeOHOH U
HCCJICIOBATEIILCKOU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW TPOMBIIIUICHHOCTH,



CEIBCKOT0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

YMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe Jauajora W (WIM) JIHUCKYCCHH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIIBHO BBIITOJIHEHHUS MTPEJIOKEHHON 3a/1a4H;

YMEHUS  NPEACTABIIATH  IOJYYEHHBIC  PE3YJbTAaThl  IMO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaX; J€JaTh IMPE3EHTALHUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI Yy4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MMO3HABATEJIbHOW W MCCIEAOBATEIBCKOM  JIEITEABHOCTH MNPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIAaCOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PerynsitTuBHbIC YHUBEpCaJIbHbIE YUeOHbIE 1eICTBHS:

YMEHHUE CaMOCTOATENIBHO OIPEICIATh LENIU ACATEIbHOCTH, I[UIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEIbHBIX 33J]a4, CAMOCTOATEIBHO COCTABIATh WA KOPPEKTUPOBATH
MPEIUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJIbTaTa 3asBJIICHHOM L€, YMEHUE
MCIMOJIb30BaTh U AHAIM3UPOBATH KOHTEKCTHI, ITPEIJIAracMbI€ B YCIOBUM 33/ IaHUH.

IHNPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMEeTHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUIBI
NESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX TMOHSTHM: aTOM, MOJIEKYJA,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(oIHOpOIHAst M HEOJAHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUUYECKasl PEeaKius, KiacCu(ukaius peakiuid: peakiuu



COCJIMHEHHUS, pPEaKUWU Pa3jIOKEHUs, PEAKUUU 3aMEIIECHUs, pPeaKkUuu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEAKIINH, TeTIOBON 3P(PEKT peakiiuH,
PO aroma, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOUTanb, paguyc
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS U HEMOJIApHAs KOBAJICHTHAsl CBS3b,
MOHHAs CBSA3b, MOH, KATHOH, aHMOH, PACTBOP, MAccoBas J0Ji BeIlecTBa
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX [OHATHA H
MPUMEHSTDH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

OTIPENETATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIAcCy COCIMHEHHMM M0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX NOJIOKEHUS B lleprogmdeckoil cucreme,
3aKOHOB COXPaHEHHs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpynna (b-rpyrmma)y, manbsie u
OosbIlIMe MNEpPUOAbl, COOTHOCUTH O003HAUEHMsSI, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xxumudeckux osyemeHToB [, U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsif siipa, 00IIee YUCIO DIIEKTPOHOB
U pacIpeieleHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOLUIUMX B pPEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOILIME XHUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKHX NPEBpAILCHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATH OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO  MAacChbl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOTO »3JIeMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKLNN;



MPUMEHSTH OCHOBHBIC OTEPAIMN MBICTUTEIIBHON JESATeTbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHME, CHCTeMAaTH3aInio, KIIacCU(PHUKAIIUIO,
BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YYCHHSI CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIMi, €eCTECTBEHHO-HAyYHbIE METO/bl
NMO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIENOBAaTh  IpaBWJIaM  IMOJIb30BAHUA  XUMHUYECKOM  MOCYJIOM W
7a0b0paTOpHBIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUpPAHHIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHCIOPOAA), MPHUTOTOBICHHIO
pPacTBOPOB C ONMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XMMHYECKHE  HKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;rakMmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K xoHIy 00yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, AHHUOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUSI, XUMUYECKasi pPeaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(P(DEKT
peakiuuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALMSA, PEaKUUU HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMbIE pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
AITOTPOIHUs, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJIGHTHAs, MOHHAs,
METAJIMYECKasi), KpPUCTANIMYECKAass pEHIETKa, KOpPpO3Usl METaJIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEeaKUuu, MPENeiabHO JOIyCTUMAas
koHueHTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHATHH U
IIPUMEHSATH T MTOHTHUS IPU ONIMCAHUU BELIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIWHEHUU 1o ¢dopmyrnaMm, BHUI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COEJIMHEHHUSX, 3apsij MOHA M0 XMMHUYECKOM (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAHUE: OIHUCHIBATH U XapaKTepU30BaATh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «mododyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
00O3HAYEHHUsA, KOTOpbIE HMEIOTCI B TEPUOAUYECKON Tabmuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(PUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEMUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIIOT,
HIEJI0YEH U COJIEH, MOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMil HIOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHMSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSPHYIO UM MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 ¢dopmyle
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOAUTL  pEaKIuW, TOJATBEP)KIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,



KaTHOHbI aMMOHHUSA W HOHBI HM3YUYCHHBLIX MCTAJJIOB, IPUCYTCTBYIOIIHC B
BOJHBIX paCTBOpaxX HCOPTraHNMYCCKNUX BCIICCTB,
e IMPHUMCHATH OCHOBHBIC OIICpaIuU MBICJIUTEIbHOM ACATCIBbHOCTH — aHaJIM3

N CHHTC3,

CpaBHCHHC,

00001IEeHNE,

CHUCTCMAaTHU3alHIoO,

BBISIBJIICHHC

MMPUYINHHO-CJIICACTBCHHBIX CBSI3CU — L U3YUCHUA CBOMCTB BCHICCTB U

XAMHUYECKUX PEAKLNH,

CCTCCTBCHHO-HAYYHBIC MCTOAbI

IIO3HAaHUA

HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H

MBICJICHHBIN ).
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