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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamMa mo XumMuHM i oOydaromuxcs 8-9 KIIacCoB COCTaBlieHa HA OCHOBE
TpeboBaHuii K pe3ynbTraTaM OCBOCHHUS OCHOBHOW 0Opa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
oOmiero obpa3oBaHus, MpeACTaBlIeHHbIX B DenepalibHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 00Iero oOpa3oBaHusA, C Y4€TOM paclpeaenEHHBIX [0 Kiaccam
MPOBEPSEMBIX TPeOOBAaHUHN K pe3ylbTaTaM OCBOCHHS OCHOBHON 0Opa30BaTENbHON MPOTpPaMMBbI
OCHOBHOTO 0oO0miero o0pa3oBaHMs W O3JEMEHTOB  COJACP)KaHHs, MPEACTaBICHHBIX B
YHuBepcaabHOM KoIu(pUKAaTOpe MO XMMHH, a Takxke Ha ocHoBe I[IpumepHON mporpaMmbl
BOCIHUTAHUS OOYYAIOIIMUXCS NpPU MOJYYEHUU OCHOBHOTO 00IIero o0pa3oBaHus U C yYETOM
Konuenmnuu npenonaBanus yueOHOro npeamera «XuMHs» B 00pa30BaTeIbHbIX OpPraHU3ALMIX
Poccuiickoit ®@enepanum, peain3yoluX OCHOBHbIE 001Ie00pa3oBaTeabHble IporpaMmsbl (YTB.

Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMUS»

Britag yaeOHoro npeamera «XUMHUS» B JOCTHKEHHUE IIEJICH OCHOBHOTO OOIIEro 00Opa3oBaHMsI
00yCJIOBJIEH BO MHOIOM 3HAu€HUEM XHMHUYECKOH Hayku B IO3HAHUMM 3aKOHOB IPHUPOJBI, B
Pa3BUTHH IPOU3BOIUTEIBHBIX CHJI O0IIECTBA M CO3/IaHUM HOBOW 0a3bl MaTEPUATBHOM KYJIBTYPHI.

XuMHsI KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK pacHpOCTpaHMIIA CBOE BIIMSHUE Ha BCE
00JTacTH YeI0BEYECKOTr0o CYIIECTBOBAHHMS, 3a/lajla HOBOE BHUJCHHE MHUpA, CTalla HEOTHEMIIEMBIM
KOMITIOHECHTOM MHpOBOﬁ KYJIbTYPHEI, H€O6XOJII/IMI:IM YCJIOBUECM KHU3HU O6HI€CTB&Z 3HAHUC XUMHUHN
CIY’)KHT OCHOBOW i (OPMUPOBAHUS MHPOBO33PEHHUS 4YENOBEKa, €ro MpEeJCTaBICHUH O
MaTepuaIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUpYEMble XUMHUEH TIPECTABICHUS O
B3aUMOIIPCBpAICHUAX SHEPIruu H 00 OBOJJIIOLIMH BCHICCTB B IPHUPOAC;, COBPEMCHHASA XUMHA
HamnpaBlieHA Ha peImIeHUe TI00aTbHBIX TPOOJIEM YCTOHYHMBOTO Pa3BHTHS YEIOBEYECTBA —
CBIPBEBOM, DHEPreTUYECKOW, TMHINEBOM ©  JKOJOTHYEeCcKoW  Oe30macHOCTH, MpobdieM
3/IpaBOOXPaHEHUSI.

B YCIOBHUAX BO3pACTAOMIETO 3HAYCHHUA XUMHUH B JKU3HU O6HI€CTBa CYHICCTBCHHO IMOBBICUJIACH
pPOJIb XUMHUYECKOT0 00pa3oBaHMs. B IUTaHe coluaim3aiiyi OHO SIBJISICTCS OJHHM W3 YCIOBUU
(dbopMUPOBaHUS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSIL.

CoBpeMEHHOMY  YEJIOBEKYy XHWMHUYECKHME 3HAaHUS HEOOXOAMMBI s  MPUOOpEeTeHUs
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOO0Opa3HOW JKM3HH OOMIECTBA, Ui OCO3HAHHS BAXHOCTH Pa3yMHOTO

OTHOIIIEHUS] K CBOEMY 3JI0POBBIO M 3JIOPOBBIO JIPYTHX, K OKPYXKAIOIIEH MPUPOIHON cpene, s



IPaMOTHOTO MOBEIECHUS IPU UCIOIb30BAHNN PA3JIMYHBIX MAaTEPUAIOB M XUMUYECKUX BEILECTB B
IIOBCEJHEBHOM KU3HH.

Xumuueckoe 00pa3oBaHNE B OCHOBHOMW IIIKOJIE SIBJISICTCS 0A30BBIM 110 OTHOIICHHUIO K CUCTEME
o0miero XMMHUYECKOro ooOpa3oBaHus. [loaToMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peanu3yeT Ipucyuiye ooOleMy XMMHUYECKOMY OOpa30BaHUIO KIFOYEBBIE LIEHHOCTH, KOTOpBIE
OTPaXAIOT TOCYAAapCTBEHHBIC, OOIIECTBEHHbIE W WHAWBHUIYyAIbHbIE MOTPEOHOCTH. OTUM
OTIpeNIeNIeTCs] CYIIHOCTh OOIIeH cTpaTeruu o0y4eHHsI, BOCIIUTAHHUS U Pa3BUTH OOYyYaIOUINXCS
CpeACcTBaMu y4eOHOro mpeaMeTa « X UMUsI».

N3yuenne npenmera: 1) cnocoOCTByeT peanu3allid BO3MOMKHOCTEH JUIsl caMOpa3BUTUS U
(dbopMUPOBaHUS KYIbTYpPhI JUYHOCTH, €€ 0OIIe U (PyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTATIBbHBIX U UCCIIE0BATENbCKUX YMEHUH,
HEOOXO/IUMBIX KaK B IIOBCEAHEBHOM JXKU3HHU, TaK U B NPOPECCUOHATIBHOM JAEATENbHOCTH; 3)
3HAKOMUT CO CIIEMU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3TJIs/1a Ha
€IMHCTBO TPHUPOABI M YEJOBEKa, SBISETCS OTBETCTBEHHBIM J3TanoM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTHM  HOAPOCTKOB; 4) cmocoOcTByeT  (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOILICHMS K €CTECTBEHHO-HAy4YHbIM 3HAaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE IIKOIHHUKOB.

Ha3Banuble HampaBieHHS B OOYYEHHUH XMUMHU OOECIEUYMBAIOTCS CHEIM(PUKON COAEpIKaHUSI
npeaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOH HayKu
XUMHHU Ha ONpeieIEHHOM JTare e€ pa3BUTHSL.

Kypc XuMuM OCHOBHOW WIKOJBl OPHEHTUPOBAH HA OCBOCHHE OOYYAIONIUMHECS OCHOB
HEOPraHWYECKOW XWMHUHM W HEKOTOPHIX TIIOHATHH W CBENCHHH 00 OTIENBHBIX OOBEKTax
OpPraHUYeCcKON XUMHHU.

CrpykTypa coaepkaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJX0/a K €ro
n3zydeHnro. ConepkaHue CKIAIBIBACTCS M3 CHUCTEMBl IMOHATHH O XUMHYECKOM DJJIEMEHTE M
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUYECKOW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 0 MPUHIIMITY [TOCIEI0BATEILHOIO PA3BUTHS 3HAHUH HA OCHOBE TEOPETUUYECKHUX
NpPEJCTaBICHUN pPa3sHOrO YPOBHA: AaTOMHO-MOJIEKYJIIDHOTO YY€HHMsS KaK OCHOBBI BCEro
ecTecTBO3HaHMs, ypoBHs llepnogmueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHa
XUMHH, YYEeHUS O CTPOCHHHM aToMa H XHMHYECKOW CBSI3M, TMPEICTaBICHUH 00
AIIEKTPOJIUTUYECKON  TUCCOIMALMM  BELIECTB B  pacTBopax. TeopeTHuecKkue 3HaHUSA
paccMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH TMOJYYEHHBIX H  OCMBICIEHHBIX (DaKTOB,

pa3BUBAIOTCS MOCIEIOBATENIHHO OT OJHOTO YPOBHS K IPYTOMY, BBIMIOJIHAS (PYHKIIMH OOBSICHEHUS



U TPOTHO3HPOBAHHUS CBOMCTB, CTPOEHHS MU BO3MOXKHOCTEH MPAKTUYECKOTO NPUMEHEHHUS U
MOJIY4eHUS] U3Yy4aeMbIX BEILIECTB.

Takass opraHu3anus COACpPKAHHUS Kypca CIIOCOOCTBYET MPEACTABICHUI0 XUMHUYECCKOU
COCTaBIISIIOLIECH HAy4HOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM mNpupoibsl. TeM cambIM
oOecrieunBaeTcs BO3MOKHOCTh (POPMUPOBAaHUS Y OOYYAIOLIUXCSI LIEHHOCTHOTO OTHOILIEHHUS K
HAay4YHOMY 3HAHHMIO W METOJaM IO3HaHUs B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOEHHUE
COJIepXaHusl Kypca MPOUCXOAUT C TMPUBJICUEHUEM 3HAHMM W3 paHee H3YyYEHHBIX KYPCOB:

«Oxkpyxaronmii Mupy», «buonorus. 5—7 kiacco» U «dusnka. 7 Kiacey.

HOEJHN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMWS»

K HampaBieHuio nepBOCTENEHHON 3HAYMMOCTH TPU pealn3allii 00pa30BaTENbHBIX (PYHKINI
npeaMera «XUMUs» TPAIUIMOHHO OTHOCST (OPMHUPOBAaHUE 3HAHWK OCHOB XMMHYECKOH HAayKH
Kak 00JacTu COBPEMEHHOI'O €CTECTBO3HAHHUS, NPAKTHUUYECKOW IESTENbHOCTH 4YEJIOBEKa U Kak
OJITHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada NpeaMeTa COCTOMT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHHH, TOCTYITHBIX 0000IIEHII MUPOBO33PEHUYECKOTO XapaKkTepa, sA3blka HAYKH, 3HAHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIECTB U XUMHUYECKHUX peaklHid, a Takxke B (OPMUPOBAHUU U
pPa3sBUTHM YMEHUN U CHOCOOOB JEATENIIBHOCTH, CBSI3aHHBIX C INITAHUPOBAHUEM, HAOJIOJCHUEM U
IIPOBEJCHUEM XMMHUYECKOTO AKCIIEPUMEHTA, COOJIIO/IEHUEM IpaBHil 0€30IacHOro OOpaleHUs C
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsny ¢ »TuM nenu u3ydeHus MpeaMeTra B MporpaMMe YTOUYHEHBl U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOrO obOmero oOpas3oBanus. Cerogns B
oOpa3oBaHMM 0co00 3HAUYMMOI MPU3HAETCS HANpPaBICHHOCT, OOy4YEHHUS Ha pa3BUTHE U
caMOpa3BUTHE JMYHOCTH, (opMHUpOBaHHME €€ HHTENIeKTa W o0med KynbTypbl. OOyueHue
YMEHHUIO YYUTBCS M HPONOJIKATh CBOE OOpa30BaHME CAMOCTOSITEIBHO CTAHOBMUTCS OAHOM W3
BOXHEHIINX (QYHKIMI yueOHbIX IPEIMETOB.

B cBsi3u ¢ 3TUM npu HU3ydEeHHM IpeIMeTa B OCHOBHOM WIKOJIE JTOMHUHHPYIOIIEEe 3HAYCHHE
MpUOOpPEH TaKKe LeH, KaK:

(dbopMHpOBaHHE HMHTEIJICKTYAIbHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa30OBaHMIO,
COTPYAHHUYECTBY, CaMOCTOSATEILHOMY IPHHATUIO PEIICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

HaIpaBJIEHHOCTh O0YYEeHHs Ha CHCTEMaTHYeCKOoe MPUOOIICHNE yUaluXcs K CaMOCTOSITETbHOM
MIO3HABATEJILHOM JIEATENIbHOCTH, HAYYHBIM METOAaM IMO3HAHU, (GOPMHUPYIOLUIMM MOTHBAIMIO U

pa3BUTHE CIOCOOHOCTEH K XUMUWU;



obOecrieueHne  YCJIOBHH, CHOCOOCTBYIONIUX MPHOOPETEHUI0  OOyYaIOIMMMHKCS  OTBITA
pa3HoO0pa3HON JEATEIHHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KJTFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIIBLHOC 3HAYCHHUC JIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

(dbopMHUpoBaHUE YMEHUI OOBSCHITH U OIICHUBATH SIBIICHHS OKPYXKAIOIIETO MUPa HA OCHOBaHUHU
3HAHW U OIIBITA, MIOJIYYCHHBIX IPU U3YUYCHUH XUMUH;

dbopMupoBaHHe y OOYy4arONMXCS T'yMaHUCTHYECKMX OTHONICHWW, MOHUMAHUS IEHHOCTU
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM 3KOJOTHYECKH IEIeCO00pa3HOro MOBENCHUS B OBITY U
TPY/ZIOBOW IESATEIBHOCTH B IIETSIX COXPAHEHHUS CBOETO 3JIOPOBBSI M OKPYXKAFOIIEH PUPOIHOM
Cpepl;

pa3BUTHE MOTHBALIMU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha
OCHOBE YCBOGHHS OOIIEUEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY

npouis ¥ HANPaBICHHOCTH JaTbHEHIIIEero o0yueHusl.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

8 knacc

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb Xxumun B kU3HM 4enoBeka. Tena u BemiectBa. PU3NYecKUe CBOWCTBA
BEIIECTB. ArperarHoe COCTOsiHHE BemiecTB. [IoHATHE 0 MeTomax MO3HAHUS B XUMHUH. XUMUS B
cucteme Hayk. Yuctsle BemectBa u cmecu. CiocoObl pasielieHus cMecei.

ATOMBI U MOJIEKYJBI. XUMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX dNIeMeHTOB. [IpocThie u
CJIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemiecTB. OTHOCUTENnbHast aroMmHass macca. OTHOCHTENbHas MOJEKYJspHas Mmacca.
MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B COEAMHEHUH.

Ouznyeckue MW XUMHUYECKUE SIBICHUSA. XHUMHUECKas peakius U e MNpU3HaAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHA. Kiaccupukamms XUMUYECKAX PEaKIii
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

XUMHUYECKUH HKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOW, ¢ MpaBuUiIaMu pabOThl B
nabopatopun M npuéMaMu oOpaiieHuss ¢ JabopaTOpHBIM O000pyIOBaHMEM; H3Y4YEHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3IOB HEOPraHUUECKHUX BEIIECTB; HAOIIOIeHNE (PU3UIECKUX
(maBeHME BOCKA, TassHUE JIbJIa, paCTUPAaHUE caxapa B CTYIKe, KHTICHHE ¥ KOHJICHCAIHS BOJIBI)
U XUMHUYECKUX (TOpeHHe CBEuH, NMPOKAJTUBAHME MEIHOW IMPOBOJOKH, B3aUMOJIEHCTBUE Mena C
KHUCTIOTOMN) sIBIEHUH, HAONIOICHNE U OMUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKiui

(pa3nmoXkeHne caxapa, B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPHUIOM Oapusi, pa3iokKeHUe



ruapokcuaa meau(ll) mpu HarpeBanuu, B3amMoelcTBHE Xene3a ¢ pacTBopoM coiu Meau(Il));
U3ydeHre crnocoOOB pa3eneHust cMecel (C MOMOIIbI0O MarHuTa, (PUIbTPOBAHUE, BHIIAPUBAHHE,
JUCTWIUIALMS, XpoMaTtorpadusi), MPOBEICHHE OYMCTKM IOBAPEHHOW COJM; HAOIIOACHUE U
OINHMCAHUE pEe3yJIbTAaTOB IPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MacChl;
CO3aHKE MOJIETICH MOJIEKY (IIapOCTEPIKHEBBIX ).

BaskHeiinue npeacraBuTe/IM HEOPraHU4eCKNX BellecTs

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kuciopog — 371€MEHT M NPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peaklUuy TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUsI KucClIopojga B Jjaboparopuu u
npoMbIuIeHHOCTH. KpyroBopoT kucinopoga B mpupoge. O30H — aIoTponHas MOIU(BUKAIHS
KHCIJIOPOJA.

TemnoBoit >PQexT XUMHUECKOH peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS, OJK30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bomopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoze, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI oay4deHus. KucioTsl u comnu.

KonnuectBo BemectBa. Monb. MonsipHas macca. 3akoH ABoraapo. MonspHbiii 00BEM razos.
Pacuérel mo XuMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BOJbl. Boma kak pactBoputens. PactBopel. Hacelennesle u
HEHaCBILICHHBIE PacTBOpBl. PacTBopuMoOCTh BemecTB B Boje.MaccoBas 40 BeELIECTBa B
pacTBope. XUMHYeCKUE cBOWcTBa BOAbl. OCHOBaHUA. Ponb pacTBOpOB B NPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOA. OXxpaHa W OUYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus Heopranuyeckux coeauHeHuidd. Oxcuabl.  Kiaccudukanus OKCHIOB:
cojeoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
OKCHJIOB (MEXAyHapoaHas W TpuBHajibHas). Dusnueckne M XMMHUYECKHE CBOWCTBAa OKCHJIOB.
ITonmy4yenue OkCHUI0B.

OcHoBanus. Kraccudukanus ocHOBaHMiA: MENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil (MeXAyHapoaHass U TpuBUaibHasA). Duznyeckue M XUMHUYECKUE
cBOMCTBa oCHOBaHUU. [loryuenre oCHOBaHUM.

Kucnorsl. Knaccuduxamus  kuciaor. Homenkmarypa kucinor (MeXAyHapoAHas H
TpuBHaNibHasA). OU3NUECKHE U XUMUYECKHE CBOMCTBA KUCIOT. Psan akruBHOCTH MeTaiioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. HomenknaTtypa coseit (MexIyHapoaHasi U TpuBHANbHAs). DU3HYECKUE U XUMUYECKHE

cBoiicTBa conel. [lonydenue coneil.



I'eneTndeckas CBSI3b MEXKIy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

XUMHYECKUNA SKCIIEPUMEHT: KaUECTBEHHOE OIPEIECICHUE COAEPKAHUS KUCIOPOA B BO3IYXE;
MoJlydeHue, coOMpaHue, paclo3HaBaHWE W U3YYCHHE CBOKMCTB KHCIOpOJa; HaOII0IeHUE
B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHMS U NPEKPAILECHHS TOPEHUs
(moxkapa); O3HAKOMJICHHE C oOOpa3laMd OKCHJOB M OINKMCAHHE WX CBOMCTB; IOJIy4EHUE,
coOupaHue, paclo3HaBaHWE M H3YyYEHHE CBOMICTB BOAOpOJa (TOpPEHHE); B3aUMOJCUCTBUE
Bosopona ¢ okcuaoMm Mmeau(Il) (BO3MOKHO HCIIONIB30BaHKME BUICOMATEPHATIOB); HAOIOIECHUE
00pa3110B BEIECTB KOJINYECTBOM | MOJIb; HCCiIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUs BEIIECTB C
pPa3IMYHON pPAaCTBOPUMOCTBIO; IPUTOTOBIEHWE PACTBOPOB C ONpPEAEIEHHONM MacCOBOM AoJei
PacTBOPEHHOTO BEILIECTBA; B3aMMOJICUCTBHE BOABI C METAUIaMU (HATPUEM M KaJIbLIMEM)
(BO3MOXHO HCTIOJB30BAaHUE BUICOMATEPUATIOB); OMpPEAEIIEHHE PACTBOPOB KUCIOT M IIEIOYEH C
MOMOIIbI0 HMHJUKATOPOB; HCCIEAOBaHUE OOpa3lOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX
KJIaCCOB; HAOIOJICHHE W3MEHEHHUS OKPAcKU HHIMKATOPOB B PAcTBOpax KHUCIOT W IIENOYei;
u3ydeHue B3aumojerictBus okcuga wmenu(ll) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEAaKLUN HEUTpaIM3alUU; I10Jy4YEHUE HEpPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE
OJIHOTO0 MeTajula JIPyTMM K3 pacTBOpa COJM; PEIICHHE SKCHEPUMEHTAIBbHBIX 3aJad 0 TeMe
«Baxueimme K1acchl HEOPraHMUECKUX COCAUHEHUIN».

Mepuoguveckuii 3axkoH u Ilepuogmueckas cucrema xuMuUYeckux 3JaemeHtos JI. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIACCUPUKALNU XUMHUECKUX dJeMeHTOB. [IoHSATHE O Tpymmax CXOMHBIX
AJEMEHTOB (IIEJIOYHBIE M MIEJIOYHO3EMENIbHBIE METaUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucreMa xumuyeckux 3semMeHToB /1. . Menneneesa.
Koportkonepuoanass u anuHHomepuonHas Qopmbl I[lepuonndeckoil CHCTEMBI XUMHYECKHX
anemeHToB JI. . MenneneeBa. Ilepuons! u rpynnel. @U3NYECKUl CMBICI OPSIKOBOTO HOMEDA,
HOMEPOB MEPHUO/Ia U TPYNIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
oboyouek atomoB mepBbiXx 20 xumuueckux odneMmeHToB [lepmomuueckoii cuctemsr /Jl. U.
MenneneeBa. XapakTeprUCTHKAa XUMUYECKOTO 3JIEMEHTA MO €ro noJioxeHuto B [leprnoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMHYECKUX 3JEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO rpynmnam M nepuoaaMm. 3Hauenue l[lepumoandeckoro 3akoHa u
Ilepnonnueckol CHCTEMBl XMMHYECKUX 3JIEMEHTOB I pa3BUTHS Hayku M npaktuku. [I. W.

MeHnneneeB — y4EHBIN U TPAKIAHUH.



XuMudeckas CBSI3b. KoBanenTtHas (omsipHast " HETIOJISIpHAsT) CBSI3b.
DIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp okucneHusi. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC peakiuuu. [Iporeccsl OKuCIeHus U
BOCCTaHOBJICHUS. OKUCIUTEIH U BOCCTAHOBUTEIH.

XUMHAYECKUI OKCIIEPUMEHT: H3ydeHHe OOpa3lloB BEIIECTB METAUIOB M HEMETAJUIOB;
B3aMMOJICHCTBHE THAPOKCHIA [UHKA C PACTBOPAMHU KHUCIIOT M WIEJOYEH; MPOBEIECHUE OIBITOB,
WLTIOCTPUPYIOIIUX TPUMEPBI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpeHHne, peakiuu
Pa3NOKEHUS, COSAMHEHHUS).

MesknpeamMeTHble CBSI3H

Peanuzanust MeXnpeAMETHBIX CBS3eH NPH W3yYEeHHUH XMMHUHU B 8 Kilacce OCYIIECTBIISAETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK MW MOHATHH,
SIBJISTFOLLIXCSI CACTEMHBIMU JIUTSL OT/JICIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBeHHO-HAYYHBIC MOHATHUS: HAYYHBIH (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKanusi, TEePUOJUYHOCTh, HAOIIOJCHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICIb, SIBIICHUE.

®dusnka: MaTepus, aroM, OJJIEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKJIHJI, HW3O0TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYNA, DJICKTPUUECKHH 3apsil, BELIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSIHME BEUIECTBA, ra3, ()M3MYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIle.

buonorus: porocunTes, qpixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPO/bI, MOJE3HBIE NCKOMAEMBIE,

TOILINBO, BOJHBIC PECYPCHI.
9 kjaacc

BemecTBo M XMMH4YeCKas peaKus

[Iepnonnueckuit 3akoH. [lepnoanueckas cucrema xumudeckux ieMeHToB JI. . Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB XMMHUYECKHMX JJIEMEHTOB IEPBBIX
TPEX NEPUOJOB, KAJINs, KaIbLUI U UX COCIUHEHUN B COOTBETCTBUHU C IOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckoii cucTeMe U CTPOCHHEM MX aTOMOB.

Crpoenue BemecTBa: BHABI XHMHYECKOW CBA3W. THIIBI KPHUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM U BUJA XUMUYECKOU
CBS3U.

Knaccudpukanus © HOMEHKJIATypa HEOPraHMYECKHUX BEIHIECTB (MEXAyHapoaHas W
TpUBHAJIbHAsA). XHMMHYECKHE CBOMCTBA BELIECTB, OTHOCALIMXCA K pa3IUYHBIM KilaccaM

HCOPTaHUYCCKUX COeﬂHHCHHf/'I, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB.



Knaccudukanus XMMHUYECKUX pEaKIUil MO pa3jMyHbIM MpU3HaKaM ([0 YUCIY U COCTaBY
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TeEIIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUSI XUMUYECKUX JJIEMEHTOB, IO OOPaTUMOCTH, MO YYACTHUIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUSI.

[lonsTe o ckopoctu xumuueckod peakiuu. [loHstue 00 OOpaTUMBIX U HEOOpPATHMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOTCHHBIX M TETEepPOreHHBIX peaknusx. [loHsTHEe O
XUMHUYECKOM paBHOBecHuU. DakToOpbhl, BIUSAIONME HA CKOPOCTh XUMHUYECKOW pEAKIUH U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHCIUTENIbHO-
BOCCTAaHOBUTENIBHON peakiuu. CoCTaBlieHWE YpPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii ¢ UCTIOJIb30BAaHUEM METO/1a DJIEKTPOHHOT0 OanaHca.

Teopust >MEKTPOTUTHUECKON AMCCOIUAIMH. DIEKTPOIUTHI U HE- SIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHBIMU BHJAAMU XHUMHUYECKOH CBS3U.
Crenenp aucconuanyy. CUIbHBIE U CIIa0bIE AIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YciOBHsS NPOTEKaHUS peakUuid HOHHOrO OOMEHa, IOJHBIE U
COKpalIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIOT, OCHOBaHHI M COJICH B CBETE
MpEJCTaBICHU 00 SIEKTPOIUTUYECKON auccoruaiuu. KadecTBeHHbIE pEakIMU Ha HOHBI
[TonsTHE O TUIPONIHU3E CONEN.

XUMUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHCTAUIMYECKUX —PEIIETOK
HEOPraHMYECKUX BEIECTB — METaJVIOB M HeMeTayioB (rpadura U aamasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHs);, HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHW pEakiuu OT
BO3JICHCTBUS Pa3IMYHBIX (DAKTOPOB; MCCIICIOBAHKE DJICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mporiecca  JIMCCOLMAIMM  KHCJIOT, ImeNoded ¥ coneld  (BO3MOXKHO — HCIIOJB30BaHHE
BUJICOMATEPHAIIOB); MPOBEACHUE OMBITOB, WIUTFOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS PEaKIuit
MOHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBbIIEJICHHE Traza, 00pa30BaHUE BOJBI); OIBITOB,
WUTIOCTPUPYIOMIMX IMPUMEPHI OKUCITHTEIFHO-BOCCTAHOBHTEIBHBIX PEakIuil (TOpeHHe, peakiuu
pa3NoKEHUsI, COCTUHCHHS), paclo3HaBaHUE HEOPTaHWYECKUX BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI;, PEIICHUEe YKCIIEPUMEHTATBHBIX 3a7a4.

HemeTtayuibl M MX coeTHHEHUS

OOmas xapakTepucTrka rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIICHU
okucienns. CTpoeHrne U GU3HYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAIOTCHOB. XMUMHUYCCKHE
CBOICTBa Ha mpuMepe Xjopa (B3aMMOJEWCTBHE C METalNIaMH, HEMETaJlJIaMH, IIEI0YaMH).
Xnoposogopon. ComnsiHasi KUCIOTa, XUMHUYECKHUE CBOWCTBA, MONTyYeHHEe, MpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJIOPOJIa HA OpraHWU3M YeJOBeKa. BakHeWIWe XJIOPHIbI W WX HaXOXICHHE

B TIPUpO/IE.



O6mass xapaktepuctuka odneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETICHN OKUCIICHUSL.

Crpoenne u GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U Cepbl. AJJIOTPOIHBIE
MOIUGUKALMKY KHCIopoJa M cepbl. XuUMHUecKue cBoicTBa cepbl. CepoBOAOPOA, CTPOEHHE,
bu3nyeckne U XUMHUYecKHe cBoicTBa. OKCUIBI cepbl KaK MPEACTaBUTENIN KUCIOTHBIX OKCHIOB.
CepHast kuciorta, (pu3MUECKHe U XMMUYECKHE CBOWCTBA (0OIIME Kak MPEICTaBUTENs Kiacca
KACIOT M crenupudeckue). XUMUYECKUE pPEaKLUH, JIeKAllMe B OCHOBE IPOMBIIUICHHOTO
criocoba mnosyyeHust cepHoil kucnotsl. [Ipumenenue. Coiau cepHOM KHUCIOTHI, KayeCTBEHHas
peakuus Ha cyiabpaT-uoH. HaxoxneHue ceppl M €€ COEIMHEHMH B NpUPOAE. XUMHUECKOE
3arpsA3HEHUE OKpYKAIOMIeW Cpeapl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JOXKIU, 3arpsi3HCHHE
BO3J1yXa U BOJOEMOB), CITIOCOOBI €ro MPEeA0TBPAIIICHHUS.

OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIICHUS.

A30T, pacripocTpaHeHHE B IPHUPOJIE, PU3HMUECKUE U XUMHUYECKHE cBOCTBa. KpyroBopot azora
B mpupoje. AMMHUAK, ero (U3NYEeCKHe W XMMHUYECKHE CBOKCTBA, MOJYYCHHE W MPHUMEHEHHE.
Counn amMmMoHuS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, puMeHeHne. KauecTBeHHas peakius
Ha MOHBl aMMOHHUA. A30THas KHCJOTa, €€ IMoJlydyeHHe, (PU3NYecKrue M XUMHYECKHUE CBOWCTBA
(oOme Kak TpeACTaBUTENs Kiacca KHUCIOT M crenududeckue). Vcnoiap3oBaHue HUTPATOB U
coJiell aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX YA00pEeHU. XUMUYECKOE 3arpsi3HEHUE OKpYKarolen
Cpezbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arps3HEHNE BO3/lyXa, TOYBBI U BOJOEMOB).

®ocdop, amrorponHele Mogudukanuu Qocdopa, uznyeckrue U XMMUYECKHE CBOMCTBA.
Oxcun docdopa(V) u pochopnas kuciora, Gpusnueckue 1 XMMHUUECKHE CBONCTBA, MMOIYYECHHUE.
Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

OOmast xapaktepuctuka 3meMeHTOoB IVA-rpymmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

VYriepon, amIoTporiHbIe MOAM(HKANNHK, pacIpOCTpaHEHHE B MpHpone, (u3HYecKue u
XUMUYECKHE CBoOMcCTBa. Ancopoumsi. KpyroBopot yriepoaa B mpupojae. OKkcuabl yriepoja, ux
¢usmyeckue W XMMHUYECKHE CBOMCTBA, JAEWCTBUE Ha JKUBbIE OpPraHU3MbI, IOJTy4EHHUE
U IPUMEHEHHUE. DKOJOTMYECKHe MpoOJIeMBl, CBsA3aHHBIE ¢ okcuiaoM yriaepona(lV); rumoresa
rII00aTBHOTO TOTEIJICHHsT KJIMMAaTa; TMapHUKOBBIN d(hdekT. YrompHas KHCIOTa W €€ CONH, UX
¢du3nveckne U XMMUYECKHE CBOMCTBA, TMONy4YCHHE W MpuMeHeHne. KadecTBeHHast peakuus Ha
kapOoHaT-uoHbL. Vcronp3oBaHne KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHauabHBIE TOHSATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX YIiepona

(MeraH, 5TaH, STWUJIEH, AalETWJIEH, JTAaHOJ, TJUIEPUH, YKCycHas Kuciora). Ux coctaB u



xumuueckoe cTtpoeHue. [loHsTHE O OMOJOTMYECKM BaXKHBIX BEILECTBAX: JKHpaxX, OenKax,
yIIeBOJax — M HMX pOJIM B JKU3HM 4YejoBeKa. MarepuallbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢pusnueckue 1 XUMUYECKUE CBOICTBA, MMOTyYeHue U puMeHenne. CoeMHeHUs
KpemHus B npupoje. OOure npeacrapieHus o6 okcune kpeMHus(IV) u kpeMHHUEBOH KUCIOTE.
Cunukarel, HMX HUCHOJB30BaHHE B OBITY, MEAMIMHE, IPOMBIIUICHHOCTU. BaxHeilmue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobmembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

XUMUYECKUI IKCIEPUMEHT: U3ydeHHEe 00pa3lioB HEOPraHUYECKUX BEUIECTB, CBOMCTB COJISTHOM
KHCJIOTHI; TIPOBEJICHHE KaUeCTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOIIOEHUE MPU3HAKOB UX
IIPOTEKaHUs; OIBIThI, OTpaXKaroIIUe (PU3NYECKUE U XUMHUYECKHE CBOMCTBA TaJOT€HOB U HX
COoeMHEHUN (BO3MOXHO HCIOJB30BaHUE BHUIEOMATEpUAOB); O3HAKOMIICHHE C 0OpaslaMu
XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE ¢ o0pa3liaMu cepbl U €€ COeTUHEHUSMHU (BO3MOXKHO
UCTIOJI30BaHUE BHJICOMATEpHANIOB); HAONIOACHHWE Tpolecca OOYIJIMBaHHS —caxapa IOJ
JIEHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI; H3Yy4EHUE XUMHUYECKHX CBOMCTB
pa30aBICeHHON CEpHOW KHUCIOTHI, MPOBEACHHE KAueCTBEHHOM peakIuu Ha cylnb(ar-uoH u
HaOMO/IeHue TpHU3HaKa e€ MpPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMHU a30Ta,
dochopa M uX coeauHEHWH (BO3MOXXKHO HCIIOJIb30BAHHE BHUICOMATEPHUATIOB), OOpa3aMu
a30THBIX M (GOCPOpHBIX YAOOpEHMIt; MOIydeHHe, coOMpaHue, paclo3HaBaHUE M HU3yYEHUE
CBOICTB aMMHaka; MPOBEJIEHUE KAaYeCTBEHHBIX peaklnii Ha HMOH amMMoHHUsA U Qocdar-uoH u
W3Y4YEHHE NIPU3HAKOB UX MPOTEKaHMsI, B3aUMOJACHCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI
C MeJpI0 (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHATIOB); U3YUEHHE MOJIETEH KPUCTAIIIMYECKUX
peméTok anMasa, rpaduTa, dymiepeHa; 03HaKOMJICHHE ¢ MPOIECCOM aacopOIKu PacTBOPEHHBIX
BEIIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOras3a; IOJNy4yeHHE, COOMpaHHe,
pacro3HaBaHWE U U3yYEHUE CBOMCTB YIUIEKHCIIOTO I'a3a; IPOBEACHUE KaUeCTBEHHBIX PEAKIMM Ha
KapOOHaT- M CHJIMKAaT-HOHbl U M3Y4YEHHWE TPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIEHHE C
NPOAYKIMEH CUIMKATHOW HPOMBINIIEHHOCTH; pEHICHHE HKCIEPUMEHTAIbHBIX 33Jad 10 TeMe
«Baxuelme HeMeTabl U UX COSAUHEHUS».

MeTtaJuibl M UX COeIMHEHUS

OO0mas XxapakTepuCcTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM UX IMOJIOXKEHUS
B Ilepuonnueckoil cucreme xumuyeckux sneMeHToB [. 1. MenzaeneeBa u CTpOECHHS aTOMOB.
Crpoenne MmertamnoB. Metamnnueckas CBA3b M METaNIMYECKas KPUCTAUIMYECKAs PELIETKA.
ONEKTPOXUMHUYECKUH psiAl HaNpsDKeHUM MeTauioB. DU3MYecKMe M XUMHUYECKHE CBOMCTBA

MeTaiioB. O6mue crnocoOb! moyydeHus MetaioB. [IoHsATHE O KOPPO3UH METAIlJIOB, OCHOBHBIE



CrocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTaib, YyryH, MIOPATIOMUHUN, OpOH3a) M HX
PUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[{enounble MeTauIbl: MoJiokeHue B [lepuoanueckon cucreme XuMuyeckux 3iemeHToB . U.
MeHneneeBa; CTpOEHHE HX aTOMOB; HaxoXJeHHe B mnpupoje. dusnyeckue M XUMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[Iler04HO3EMENBHBIE METAJUIBI MarHUM M KaJbLMN: MOJI0KEeHHE B Ilepuonnueckoi cucreme
xuMuueckux sneMeHToB [I. M. MeHnneneeBa; cTpoeHne MX aTOMOB; HAXOXJIEHHE B IPUPOJIE.
®dusnueckue U XMMHYECKUE CBOMCTBA MarHus M KajlblMs. BakHelne COeIUHEHHUs KalbIus
(oxcup, rugpokcu, cosn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuommueckoil cucremMe XHMMHMYECKUX dneMeHToB 1. M.
MeneneeBa; CTpO€HHE aTOMa; HaxoxaAeHue B npupoae. dusznuecknue U XMMUUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenue B llepuoauyeckon cucreme xumudeckux snemeHTos /1. M. Menaeneesa;
CTPOCHHME aToMa; HaxokaeHue B mpupoje. dusmyeckne M XUMHUYECKHE CBOMCTBA Kelesa.
Oxkcunpl, runpokcuasl u conu xxenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTYYECHHUE.

XUMUYECKUI OSKCIEpUMEHT: O3HAaKOMJICHHE C o00pa3laMd METalIOB M CIUIaBOB, UX
(¢u3NYEeCKUMU CBOMCTBAMH; H3y4YEHHE pE3YyJbTAaTOB KOPPO3UUM METAIOB  (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH B3aMMOJEHCTBHS OKCHA KaJIbLIUA U HATPHUS
¢ BOJIOH (BO3MOXKHO MCIIOJIb30BaHHE BUEOMATEPHAIIOB); UCCIIEOBAaHUE CBOMCTB XKECTKOM BOJIBI;
npolecca TOPEHHUs jkeje3a B KHUCIOpoJie (BO3MOXKHO MCIIOJIb30BaHME BHIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KaYECTBEHHBIX PEaKLIUi HAa MOHBI (MAarHus, KalblMsl, aTFOMUHUS, [IUHKA,
xkenesa(ll) m xeneza(Ill), memu(Il)); nHaOGmromeHue W omMcaHuE TPOLIECCOB OKpAIIMBAHUS
IUIAaMEHH MOHAaMM HATpHs, Kajdus M Kanblus (BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPUANIOB);
ucciieloBaHue aM(OTEPHBIX CBOMCTB I'MJIPOKCHAA AJIOMUHUS U TUAPOKCHJA LIMHKA; PELIeHue
HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHellne MeTaibl U UX COeTUHEHUS».

XuMHus M OKpyKamoLas cpeaa

Hosrle MaTepuansl 1 TEXHOJIOTHU. BenecTBa 1 MaTepuaisl B TOBCEAHEBHON XKU3HHU YEIOBEKaA.
Xumus U 3710poBbe. be3zomacHoe HCIONB30BaHUE BEIIECTB M XMMHMUYECKHX pEakIil B OBITY.
[lepBasi momomp 0P XUMHUYECKHMX OXKOrax | oTpaBieHusX. OCHOBBI 3KOJOTHYECKON
rPaMOTHOCTH. XHMMMYECKOE 3arpsi3HEHUE OKpyKarolled cpeabl (MpeaenbHas AomycTuMas
koHueHTpanus Bemects — [1/IK). Poiabs xumuu B perieHnn 3K0JI0rHYecKux npooieM.

[TpupoaHble HMCTOYHMKH YTIIEBOJOPOJOB (yrojib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX

nepepadoTKH, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.



XUMHUECKUI SKCIEPUMEHT: H3ydeHHe 0Opa3lioB MaTepHajoB (CTEKJIO, CILIaBbl METAJIIOB,
[OJIMMEPHbIE MaTEPUAJIbI).

Me:xnpeamerHbie CBSI3U

Peanuzanus MEXIpeIMETHBIX CBS3eH IpPU H3YYEHUM XUMHM B 9 Kilacce OCYILECTBIISETCS
yepe3 HCHOJIb30BaHME KakK OOIIMX eCTECTBEHHO-HAYYHBIX IIOHATUH, TaK U IOHATH,
ABJIAIOIIMXCSI CUCTEMHBIMU ISl OTHEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.
Peanuzanus MeXnpeaMETHBIX CBA3EH MpPU U3yUYEHUU XMMHUHU B 9 Kiacce OCYIIECTBIISETCS depes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IOHSTUH, TaK M IMOHATUH, SBISIOIIUXCA
CUCTEMHBIMHU ISl OT/IENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTecTBEHHO-HAYYHBIC TOHATHUS: HAyYHBIA (akT, THIIOTE3a, 3aKOH, TECOPHs, aHAJIM3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIOJECHHUE, SKCIEPUMEHT, MOJACIUPOBAHUE,
U3MEpEHUEe, MOJIeIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MaTEpPHAIbL.

@dusmka: MaTepus, aroM, D3JEKTPOH, NPOTOH, HEHTPOH, MOH, HYKIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsal, IPOBOJHUKH, IOJIYIPOBOJHUKH,
IUIJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMYECKAs peHIETKa, CIUIaBbl, (U3NYECKUE BEJIUYMHBI,
€IMHULIBI U3MEPEHUs], KOCMUYECKOEe MPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, CONHLIE.

buonorusi: ¢orocunTe3, apixanue, Ouocdepa, IKOCHCTEMa, MHHEPAIbHBIE YIOOpEeHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaIIbl, TOPHBIE MOPO/bI, MOJE3HBIE NCKOMAEMBIE,

TOIIJINBO, BOOAHBIC PECYPCHI.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

I/ISY‘ICHI/IG XxuMHH B 8-9 Kitacce HAIllpaBJICHO Ha HOCTUXKCHUC O6y‘laI-OH_II/IMI/ICH JINYHOCTHBIX,

MCTAIIPEAMCTHBIX U MIPECAMETHLIX PC3YJIbTAaTOB OCBOCHUSA yqe6H0ro npeameTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~Pe3yJabTaThl OCBOCHHS IMPOrpaMMBI OCHOBHOTO 0O0IIero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0J/i¢ OOyUYCHHS XUMHH B €IUHCTBE Y4eOHOH M BOCIHMTATEIHLHOU JCSITEIBHOCTH
OpraHu3anud B COOTBETCTBUU C TPAJAMIUOHHBIMA POCCUHCKUMH COIMOKYJIbTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTSAMU, IPUHATBIMU B O6HIGCTBC InpaBujiaMld WM HOpMaMHu
MOBE/ICHUSI U CIIOCOOCTBYIOT MpOIECCAaM CAMOTIO3HAHUS, CaMOPA3BUTHS M COLMAITH3AINU
o0yJaromuxcs.

JIMYHOCTHBIE PE3yabTAThI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

HanI/IOTH‘{eCKOFO BOCIIUTaAHUA



1) LEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJICTUIO, TIOHMMAaHUs 3HAUCHUS XMUMHYECKONH HAyKH B KH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHOW MH(POpPMAIUEH O MEepeAOBBIX JOCTHKCHHSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOM XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBe
MHpa ¥ OOIIECTBA;

I'pa:xknanckoro BocnuTanus

2) mpeacTaBieHUsS O COIMAIbHBIX HOpPMaX M MPaBUJIAX MEXJIMYHOCTHBIX OTHOILICHUU B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
HCCJIEIOBATEILCKOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOH JIEATEIHHOCTH MPHU BBINOJHCHUU YYEOHBIX, MO3HABATEILHBIX 33Ja4, BHIMOJTHCHUU
XUMHUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aMMOINOMOINM B TMpolecce 3TOM y4eOHOW AesITeNbHOCTH; TOTOBHOCTH OIEHHBATh CBOE
MOBEJCHUE U TOCTYIKM CBOMX TOBAapUUIEH C MO3UMUMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUs ITOCJIEACTBUM IIOCTYIIKOB;

[leHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33PEHYECKUX IMPEACTABICHHA O BEIIECTBE W XHUMHUYECKOH  peakIiHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKHM W COCTaBIIAIOIIMX OCHOBY JUIsS
MOHUMAHUS  CYIIHOCTH HAyYHOW  KapTUHBI MHpA; TMPEICTAaBICHUM 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3AX UYEJOBEKa C MPUPOJHON CpPeoil, 0 poiu
XHMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIPABJICHHBIX HAa TOJYyYEHHUE HOBBIX 3HAHUI MO XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUS HA0II0JAEMBIX MTPOIIECCOB U SIBICHHUIA;

5) mo3HaBaTeabHON, WHGOPMAIIMOHHOW M YHMTATEIBCKOW KYJIBTYPHI, B TOM YHCIJI€ HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMHU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYEHHIO W MMO3HAHMIO, JIFOO03HATEIIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTH U YPOBHS O0Y4YCHHS B NalbHEHIIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbSI

7) 0co3HaHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKU
Ha 3JI0pOBBIA 00pa3 >KW3HHW, OCO3HAHUS IIOCJIECACTBHI M HENPUATHS BPEIHBIX TPUBBIYCK
(ynotpebneHusi ankoroisi, HAPKOTHUKOB, KypeHHs), HEOOXOTUMOCTH COONIOACHUS MPaBUII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U pealbHOU KU3HU;

TpyroBoro Bocnuranus



8) nHTepeca K MPaKTHUECKOMY H3yYEHUIO MPoQeccHii U Tpyaa pa3IudHOro pojia, yBaKEHHE K
TPyy U pe3yjbTaraM TpPYAOBOWU JESATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAHWW 10 XHMHH, OCO3HAHHOTO BHIOOpAa WHIWBHUIYaJbHOW TPACKTOPUU
MPOJODKEHUST 00pa3oBaHUs € Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM; yCHEemHoN mpodecCHOHATbHOM N1eATEeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUI; TOTOBHOCTh aIalITUPOBATHCS B IPO(HECCHOHAIBHOM cpejie;

JK0JI0TrN4€eCKOr0 BOCIIUTAHUSA

9) sKoNOrMYecKy 11eJIeco00pa3HOT0 OTHOLIEHUS K MPUPOJAE KaK UCTOUHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUS IIEHHOCTH 3JJ0pOBOro U Oe3omacHOro obpasza KHU3HH,
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3NYECKOMY M TICUXHUYECKOMY 370POBBIO,
OCO3HAHUS [IEHHOCTH COOJIIO/ICHUS TIPaBUiI OE30MacHOTO MOBEICHUS IPH PadOTe ¢ BEIIECTBAMHU,
a TaK)K€ B CUTYyAlUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTIOJEH;

10) crmocoOHOCTH MPUMEHSTh 3HAHHS, MOJy4aeMble MPU U3YYEHUU XUMHH, IS PEIICHUs
3a7]a4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOJHOM CPENOW, IMOBBILIECHHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM U MyTeld WX PelIecHUS
MOCPEJICTBOM METOJ0B XUMHH;

11) SKOJOrMYECKOro MBIIUICHUS, YMEHHS PYKOBOJACTBOBAaThCS UM B II03HABATEIbHOM,

KOMMYHUKATUBHOM U COLIMATILHOM MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3ydbTaTOB BBIACISIOT 3HAYUMbIe ISl  (OPMUPOBAHUSA
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSsl, MPUHIUN, TUIOTEe3a, (aKT, CHCTEMa,
MpOIIeCC, AKCIEPUMEHT W Jp.), KOTOPBIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HaBaTElbHbIE,
KOMMYHHUKATHBHbBIC, PETYISTUBHBIE), KOTOpble OOecredynBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIbHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOCHHSI 00pa30BaTeIbHOM MPOrpaMMbl [0 XMMHH OTPaKaoT
OBJIQJICHUE YHUBEPCAIbHBIMU [103HABATEIBLHBIMU JECHCTBUSAMH, B TOM YUCJIE:

ba30BbIMM JIOrHYeCKUMHU AeHCTBUSIMH

1) YMeHI/IeM HCIIOJIb30BaATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUA HpI/I OCBOCHHUH 3HaHPII>'IZ
paCKpBIBaT b CMBICIT XUMHUYCCKUX HOHS[TI/Iﬁ (BI)I)IeJ'IHTI) nux xapaKTepHme HpI/ISHaKI/I,
YCTaHABIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATHSIMHE), UCIIOJIB30BaTh MOHATHS JJsi OOBSICHEHUS
OTJIENbHBIX (DAKTOB W SIBICHUN; BHIOMpATh OCHOBAaHUS M KPUTEPHH s KIacCU(PHUKAIUU

XUMHNYECKHUX BCIICCTB U XUMHNUYCCKUX peaKHHﬁ; YCTaHABJIMBATb MPUYUHHO-CJICACTBCHHEBIC CBA3U



MEXy 00BEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXKAEHUS (MHIYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTMH); J€JIATh BBIBOJIbI U 3aKIIFOUEHUS;

2) yMEHUEM IMPUMEHSATh B MPOLECCE MMO3HAHUS MOHATUS (IIPEAMETHBIE U METalpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCIOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH IIMPOKO
IPUMEHSEMbIE B XMMHUU MOJIEJIbHBIE IPEACTABICHNs — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XuMHu4eckass (opMyaa W ypaBHEHHE XHUMHUYECKOW peakIu — NpU peIIeHUuH ydeOHO-
[IO3HABATEJIbHBIX 3a/7ady; C Y4YETOM OTUX MOJAEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE MPU3HAKM U3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUYECKUX pPEaKUuil; BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-CIIEACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B M3y4aeMbIX IIpoOLEccax M SBJICHUAX; Npeajaratb KpUTEPUM JJIsl BBIIBICHUS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSTENILHO BEIOMPATH CIIOCO0 perieH s yaeOHOH
3ajjaud (CpaBHUBATh HECKOJBKO BapHUAaHTOB pEIICHUs, BbIOMpATh Hambosiee MOAXOJAIUN ¢
y4€TOM CaMOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPHUEB);

Ba3oBbIMHM Hcci1e10BaTeIbCKUMH e CTBUSIMU

3) yMEHHMEM HCII0JIb30BaTh IOCTABJIIEHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHMPOBAHUS TMIIOTE3bl 110 MPOBEPKE IPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHre OmbITa MO IUIAHWPOBAHHUIO, OPTraHW3allMd M TPOBEICHHUIO YYCHHYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII0JaTh 3@ XO/I0M IPOLECCA, CAMOCTOATENIBHO IIPOTHO3UPOBATh €ro
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yilbTaTaM IMpPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTUYET O NPOJIETaHHON padoTe;

Paboroii ¢c nundopmanueit

5) yMeHueM BbIOMpaTh, AHATTU3UPOBATH U HHTEPIIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BHI0B
U GOpM MPEACTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJISIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl MHTepHeTa); KpUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HUH(OPMALIHUIO;

6) yMEHHEM MPUMEHSATh PA3IMYHbIE METO/IbI U 3alIPOChI IIPU MOUCKE U 0TOOpe MHpOpMALIUU U
COOTBETCTBYIOLINX JaHHbIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHS YU€OHBIX U MO3HABATEIbHBIX 3324
OTpeNIeNIEHHOr0 THUMA; NPUOOpETeHHEe OMNbITa B 00JaCTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYpO aKTUBHOI'O MCIIOIb30BaHUS Pa3IMUHbIX
MOMCKOBBIX CHCTEM; CAaMOCTOSTEIbHO BBIOMpAaTh ONTUMANbHYIO (OpMY TpeAcTaBIECHUS
UHPOPMALMM U WUTIOCTPUPOBATH pEIlaeMble 3aJlaud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,

npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;



7) yMeHHUEM HCIOJIb30BaTh W aHAIM3WPOBATh B Tpoliecce y4eOHOHW W HCCIIeIOBATEIbCKON
NEeSITeIbHOCTH UH(OPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEH NPUPOJIHON CPELBI;

YHuBepcaabHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) yMeHueM 3agaBaTh BOMNPOCHl (B XOA€ [UAIOra W/WIM JUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

9) nmpuoOpereHue OmbITa MPE3CHTAUUU  PE3yJbTATOB  BBINOJHEHHS  XUMHYECKOIO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOpAaTOPHOW pPadOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

10) 3aMHTEpPECOBAHHOCTH B COBMECTHOM CO CBEPCTHMKAaMH I[IO3HABATEIIBHOW U
HCCJIEIOBATENILCKOM NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
o0LIMX MHTEPECOB U COTJIacOBaHMs MO3UIUN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHMA, ONpeesieHue KPUTEPHEB MO OLIEHKE KauyecTBa
BBINIOJTHEHHOM paboThI U Jp.);

YHuBepcaabHbIMH PeryJIITHBHBIMHU 1€l CTBUSIMH

11) ymeHHeM caMOCTOATEIBHO OMPEIENATh LENH JesTeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIHHOCTh, BBIOMpAThH
HaubOosnee HS(PQEeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPENJIOKEHHBIA aITOPUTM JEHCTBUI MpU
BBITIOJTHEHUH 3a/IaHUi C y4ETOM TONYYEHHs HOBBIX 3HAHWUH 00 HU3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX; OLIEHUBATh COOTBETCTBHUE MOYUEHHOTO Pe3yIbTaTa 3asBICHHON LENH;

12) ymeHueM UCcroiab30BaTh U aHATM3UPOBATh KOHTEKCTHI, MpelaraéMble B YCJIOBUM 3a/laHUH.
IMPEJIMETHBIE PE3YJIBTATbBI

8 KJIACC

B cocraBe mpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHMIO O0OS3aTENILHOTO  COACpIKAHMS,
YCTAaHOBJICHHOTO JaHHOM TPHUMEPHOW paboueld MpPOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
oOydJaromuMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBl AEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIPETAIHH, MPe0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMUYHBIX YYCOHBIX M HOBBIX CHUTYaIIHSIX.

[IpenMeTHble pe3ynbTaThl OTPaXarOT CHOPMUPOBAHHOCTH Y OOYUYAIOLIUXCS CIEAYIOUINX
YMEHHMN:

1) packpvieams cmbic OCHOBHBIX XHMHYECKHUX TOHSATHIA: aTOM, MOJEKYJIa, XUMHUYCCKHI

SJIEMEHT, TPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOMHOPOJIHAS),



BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAsl M MOJIEKYJISIpHAs mMacca, KOJIWYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JIEMEHTa B COCJMHEHUH, MOJSIPHBIH 00BEM,
OKCHJ1, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XMMUUYECKas
peakiusi, Kiaccuukaus peakuuil: peaklUd COCTUHEHHS, PEaKlUu pasJoKEHUs, peakluu
3aMelIeHHUs], peaKkIMi 00MeHa, IK30- U SHJO0TEPMHUUECKHE PEeaKlUU; TeIIoBOU 3(PPeKT peakuy;
PO aToMa, 3JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, panyc aToMa, XUMHUYECKas CBA3b,
NOJIIpHasl U HENOJspHAas KOBAJEHTHAas CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BeulecTBa (IIPOLeHTHAs! KOHIICHTpAIKs) B paCTBOPE;

2) woCcmpupoeans B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUH (CM. 1. 1) U IPUMEHSTH
9TH MOHATHUS IPU ONKMCAHUU BELIECTB U UX MPEBPALLECHUM;

3) ucnonvzosams XUMAYECKYIO CUMBOJIMKY JUIsS COCTABJICHHS ()OPMYJT BELISCTB ¥ ypaBHEHHIA
XUMUYECKUX PEaKLUid;

4) onpedensimb BAJIEHTHOCTh AaTOMOB JJIEMCHTOB B OWHApHBIX COCIHHEHHSX; CTEICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX; IPHUHAICKHOCTD BEIIECTB K ONPEACTEHHOMY
KJIacCy coeAuHeHuW 1o ¢opmysaM; BHUJ XHUMHUYECKOW CBs3M (KOBAJIGHTHAass W HMOHHAs) B
HEOPraHWYECKUX COCIMHECHUSIX;

5) packpvisame cmuicn Ilepuoanyeckoro 3akona J[. WM. MengeneeBa: JIeMOHCTPUPOBATH
NOHMMAHUE NEPUOJNYECKON 3aBUCMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[Tepuoaunueckoii cucTeMe; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYeHHMsI, 3aKOHa ABOTa/Ipo; OMUCHIBATh U XapaKTEpPH30BaTh TAOINYHYIO (OopMy
[Teproanueckoil CUCTEMBl XUMUYECKUX JJIEMEHTOB: PA3jIMyaTh MOHATUS «TJIaBHAs MOArpyIna
(A-rpynna)» u «nobouynas noarpynna (b-rpynmna)», manbsie 1 60JbIINE NEPHOJBI; COOTHOCUTH
0003Ha4YeHUs1, KOTOpble uMetoTcs B Tabiuie «llepuonnyeckas cucteMa XMMHUYECKHUX AJIEMEHTOB
J. . MenneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHMSI aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii sjapa, oOIlee YUCIO 3JIEKTPOHOB U paclpeieseHHe HX 10
AIIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposamv XUMUYECKHE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA; XUMHUCCKHE
peaknuu (1o YUCIy U COCTaBY yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

7) xapaxmepuzoeamsv (onucviéams) o0IIUE XUMHUYECKHE CBOWCTBAa BELIECTB PAa3IHMYHBIX
KJIaCCOB, NMOATBEPXkAasi OMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIHX
XUMUYECKHUX PEAKINN;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT KX KayeCTBEHHOTO COCTaBa;

BO3MOXHOCTHU MTPOTCKAHUA XUMHWYCCKUX HpCBpaIJ_ICHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX;



9) eébiuucasIMb OTHOCUTEIBHYIO MOJIEKYIIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTA 10 (hOpMYyJie COSTUHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaklvi;

10) npumernssimob OCHOBHBIC OIEpAIlMA MBICIUTEIBHON ICATEIPHOCTH — aHAlU3 M CHHTES3,
cpaBHEHHEe, OO0O0OIIEHHe, CHUCTEMaTH3aIMI0, KIAaCCU(UKAIUMIO, BBIIBICHHWE IPUYUHHO-
CIEACTBEHHBIX CBSI3€d — i1 M3Y4YECHUS CBOMCTB BEIIECTB M XHMHUYECKUX PEAKLIHUIA;
€CTECTBCHHO-HAYYHBIE METOJbI IO3HAHWUS — HAOIOJIEHUEe, H3MEpPEHUEe, MOJCIUPOBAHHE,
SKCTIEPUMEHT (PEabHBIM U MBICTICHHBIN);

11) cnedosams ipaBUaaM  MOJNB30BaHUS ~ XMMHUYECKOHM  IMOCYIOM W 1abopaToOpHBIM
o0opymoBaHueM, a Takke IMpaBWIaM OOpalieHUs C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU TI0 BBIOJTHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB MO TIOJYYCHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJIA), IPUTOTOBJICHHIO PACTBOPOB C
onpeneéHHON MacCOBOM J0JIEM pacTBOPEHHOrO BEIIECTBA; IUJIAHUPOBATh M IMPOBOJUTH
XAMHYECKHE SKCIEPUMEHTBI MO PACIO3HABAHUIO PACTBOPOB IIECIOYEH M KHUCIOT C MOMOIIBIO

UHAMKATOPOB (1akMyc, ¢peHondTarer, METUIOPAHK U JIp.).
9 kiacc

[IpenmeTHble pe3yibTaThl MPEICTaBICHbl OTPAKAOT CPOPMHUPOBAHHOCTH y OOYUaIOIIMXCS
CJIEYIOIINX YMEHUM:

1) packpvisamb cmbici OCHOBHBIX XHMHUYECKHX TOHATHI: XHUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYyJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO, BAJIEHTHOCTH,
AIIEKTPOOTPUILIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHYECKas pEaKlUMs, XUMHYECKas CB3b,
TETUIOBON P PEKT peakiuu, MOjb, MOJSIPHBIH 00BEM, PaCTBOP; HIEKTPOJIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKoe
paBHOBecHe, oOpaTUMble U HEOOpaTHMbIE pEeaKUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKIMy, OKUCIUTENIb, BOCCTAaHOBUTENb, OKHUCIEHHE M BOCCTAaHOBIECHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METaNIN4ecKas), KpUCTaIMuecKas
peméTka, KOppO3Us METAJUIOB, CIUIABBl; CKOPOCTb XUMHUYECKOW pEaKIHH, MpeneiabHO
nomyctumast konuentpauus (IT1K) BemecTsa;

2) unoCmpupo6anms B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN (CM. M. 1) M TIPUMEHSTH
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLEHUI;

3) ucnonvzosams XUMAYECKYIO CHMBOIIMKY JUISl COCTABJICHHS (POPMYJT BEIIECTB M ypaBHEHHIA
XUMUYECKHUX PEAKINN;

4) onpedensimb BaJIGHTHOCTh U CTEICHb OKHCIICHHSI XMMUYECKUX 3JIEMEHTOB B COCIMHEHHSX

pPa3jIndHOTO COCTaBa; MNPUHAMJIC)KHOCTH BCILICCTB K OHpCI[eJ'IéHHOMy KJIacCy CO€IUHEHUI MO



dbopMynaM; BUJ XUMUYECKOM CBSA3H (KOBaJIEHTHAs, MOHHASI, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3aps] MOHA 10 XUMHYECKOH (opmylie; XapakTep Cpelsl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

5) packpwisams cmvicn Tepuoauueckoro 3akona [I. M. MenaeneeBa u 1eMOHCTPHPOBATh €T0
MOHMMAaHUE: OINKCHIBATh M XapaKkTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHas
noarpynna (b-rpymnmna)», Mansle U OOJbLIME NEPUOJBI; COOTHOCHUTH O0O03HAYEHMS, KOTOPbIE
UMEIOTCS. B TMEPUOJUYECKON TabluIle, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apdll sipa, o0Ilee YMCiIo 3JIEKTPOHOB U paclpesiesieHue ux
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCIMHEHMH B IpeJenax MajblX MEpUOOB U INIABHBIX MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;

6) xraccuguyuposamv XUMHUUYECKUE 3JEMEHTBI, HEOPraHUYECKHUE BEIIECTBA; XUMHUCCKHE
peaxiun (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BEIECTB, IO TeIIoBOMY 3 dekTy, 1o
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

7) xapaxmepuzosamp (ONUCHIBATh) O0OIIHE H CHCHU(PHUCCKHE XUMHUYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/asl OMKUCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

8) cocmaensame ypaBHEHHS SJCKTPOIUTHYSCKON IMCCOIMALMM KHUCIIOT, IIETOYeH U COJCH;
NOJHBIE M COKpalIEHHbIE YpaBHEHMsI peakluil HOHHOrO OOMEHa; YypaBHEHMs peakiHid,
MOATBEPXKJAIOIUX CYIIECTBOBAHUE T'€HETHMUYECKOM CBA3M MEXIY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

9) packpwisams  cywHOCHb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUI  MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeakLuii;

10) npoerosupoeams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS; BO3MOXXHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3IMYHbIX YCIOBUSAX;

11) gbiuucnsimes OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB; MacCOBYIO
JIOJTF0 XUMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

12) creooéame nipaBuiiaM  MOJB30BAHUS  XUMHYECKOW  MOCyIoW W J1aOOpaTOPHBIM
o0opy/soBaHHEM, a Takke IMpaBWiIaM OOpalleHusl C BellecTBaMHM B COOTBETCTBUU C
UHCTPYKLHUSMHU T10 BBIIOJHEHHUIO J1a0OpaTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHAKa U YTIIEKUCIOTO rasa);

13) nposooums peakiyu, TMOATBEPKIAIOIINE KAYSCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB:

pacro3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpoMHI-, HOAMI-, KapOoHaT-, (ocdar-, cuiIuKar-,



cyib(ar-, THAPOKCHI-MOHBI, KATHOHBI AaMMOHHA ¥ HMOHBl M3Y4YEHHBIX METaJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

14) npumensimes OCHOBHBIC ONEPALMH MBICIUTEIBHON NEATEIPHOCTH — aHaJIW3 WU CHHTE3,
cpaBHeHHe, 00001IeHNe, CHCTEMATU3aLUIO, BBIABICHUE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H — JUIs
W3YYEHHUs CBOMCTB BEIECTB M XUMHYECKHUX PEAKIMM; €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS

— HabroieHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIEPUMEHT (peaJIbHBIA U MBICIICHHBIH ).






