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HHOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpamma mo XumuM A oOydarommxcs 8 Kjlacca COCTaBlieHa Ha OCHOBE
TpeboBaHuii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEeNbHOW MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHus, MpeACTaBlIeHHbIX B DelepalibHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTrO 0Omero oOpa3oBaHHs, € YYETOM pacHpeAeNEHHBIX 10 Kiaccam
MPOBEPSIEMBIX TPeOOBAaHUU K pe3yJibTaTaM OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl
OCHOBHOTO 00miero o0pa3oBaHHUs M JJIEMEHTOB  COJAEPKAHUS, TMPEJCTABICHHBIX B
YHuBepcalibHOM KoAM(UKaTope MO XHMMHUH, a TaKke Ha ocHoBe IIpumepHOil mporpammbl
BOCIHUTAHUS OOYYAIOIIMUXCS MpPU IOJYyYEHHH OCHOBHOTO OOIIero 0oOpa3oBaHUA U C yYETOM
Konuenmnuu npenojaBanusi yueOHOro npeamera «XuMHs» B 00pa30BaTEIbHBIX OpPraHU3ALMSIX
Poccuiickoit  ®Denepauuu, peaqusyonuX OCHOBHbIE 00II€00pa3oBaTeNbHbIE  MPOTPAMMBI
(omobOpena perrenuem denepaabHOr0 y4eOHO - METOAMYCCKOrO OOBEIMHEHHS IO OOIIeMy
obpasoBanuio, mpotokoia 3/21 or 27.09.2021 r.).

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJJMETA «XUMUS»

Bxiag yueOHoro npeamera «XuMHS» B JOCTHKEHHE 1IeJIeil OCHOBHOTIO 0011ero o0pa3oBaHus
00yCJIOBJIEH BO MHOI'OM 3HAu€HUEM XMMHMUYECKOH Hayku B IIO3HAHUM 3aKOHOB IPHUPOAbI, B
Pa3sBUTHU IPOM3BOIUTENBHBIX CUJI OOLIECTBA M CO3AaHUU HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpHI.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK paclpOCTpaHMJIa CBOE BIMSHUE Ha BCE
00J1aCTH 4€JI0BEYECKOIo CYLIECTBOBAHMS, 3a/lajla HOBOE BUJCHUE MHUPA, CTajla HEOThEMJIEMBbIM
KOMITOHEHTOM MHPOBOW KYJIbTYPBI, HEOOXOAUMBIM yCIOBHUEM JKU3HU OOIIECTBA: 3HAHHE XMUMUHU
CIIY’)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS YEJIOBEKA, €ro IMpeACTaBICHUHA O
MaTepuaIbHOM E€MHCTBE MHUPA; BaXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH NIPEICTABICHUS O
B3aMMOIIPEBPAIICHUAX SHEPIMM W 00 SBOJIONMU BEIIECTB B NPUPOJAE; COBPEMEHHAs XMMUS
HalpaB/ieHa Ha pelIeHHe TI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHS YelOBEYeCTBA —
CBIDbEBOM, OJHEPreTHYecKoM, MHIIEeBOM M  SKOJIOTWYEeCKOM  Oe3omacHOCTH, MpolieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3HaueHUsl XMMUHU B )KU3HU OOIIECTBA CYIIECTBEHHO IMOBBICUIIACH
poJib XuMHUYeckoro oOpa3oBaHMs. B muiaHe couumanus3anuu OHO SIBJISETCS OAHMM M3 YCJIOBUM
(GbopMHpOBaHUS UHTEIJIEKTA IUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  YE€JIOBEKY XHWMHUYECKHME 3HaHUS HEOOXOJMMBbI s  NpUOOpETeHUS
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM >KM3HU OOIIECTBa, A OCO3HAHHSA BaXHOCTU pPa3yMHOIO
OTHOLIEHHS K CBOEMY 3/I0POBBIO M 3[0POBBIO JPYTHX, K OKpPYXKAIOUIEH MPUPOIHON cpere, Uit
rPaMOTHOTO MOBEJEHUS MPH UCIOIb30BAaHMH PA3INYHBIX MAaTepUaIOB U XUMUYECKUX BEIIECTB B
MIOBCEIHEBHOM JKHU3HH.

XuMuyeckoe o0pa3oBaHHe B OCHOBHOMW IIKOJIE ABJISETCS 0a30BbIM MO OTHOUIEHHUIO K CUCTEME
o0miero XMMHUYECKOro ooOpa3oBaHus. [loaToOMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peain3yeT Ipucyllde o0leMy XHMHUYECKOMY OOpa30BaHUIO KIIOUEBBIE IEHHOCTH, KOTOpHIE
OTPaKalOT TOCYAAapCTBEHHBIE, OOILECTBEHHbIE W WHAWBUIYyaJbHBIE MOTPEOHOCTH. OTUM
oTpefieNiieTcsl CYIHOCTh O0Iel cTpaTeruy o0ydeHusi, BOCIUTAHUS U Pa3BUTHS 00YyJaromIUXcCs
CpeACTBaMHU Y4eOHOTO IIpeaMeTa « X UMHUSI».

N3yuenne mpemmera: 1) crmocoOCTByeT peain3aliid BO3MOXKHOCTEH MJIsi CaMOPa3BUTHSL H
(dbopMHpOBaHUs KYIbTYpbl JIUYHOCTH, €€ 00meil U (yHKIMOHAIBHOW IPaMOTHOCTH; 2) BHOCUT
BKJIaJ, B ()OPMUPOBAHHUE MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON yueOHOH 1esATeIbHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIEA0BATENbCKUX YMEHHUH,



HEOOXO/JMMBIX KaK B IOBCEIHEBHOM JKM3HU, TaK M B MPOPECCHOHATBHON AEATENBHOCTH; 3)
3HAKOMMUT CO CHELH(PUKON HayYHOI'O MBIIIICHHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3IJIs/1a Ha
€IMHCTBO TPHUPOABI U HYEIOBEKA, SBISETCS OTBETCTBEHHBIM JTalioM B (HOPMUPOBAHHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTM  HOAPOCTKOB; 4) cHocoOCTBYeT  (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOILIECHMs K €CTECTBEHHO-HAY4YHBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIa/l B 9KOJIOTMUECKOE 00Pa30BaHUE IIKOJIbHUKOB.

Ha3Banuble HampaBieHHS B OOY4YEHHUM XMUMHU OOECICUMBAIOTCS CHEIU(PHUKON COAEpIKaHUSI
IpeaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOH HayKu
XUMUH Ha ONPEIeIEHHOM dTarie €€ pa3BUTHSL.

Kypc XuMum OCHOBHOW HIKOJBI OPUEHTHUPOBAH HAa OCBOEHHE OO0YYarOIIUMHCS OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TOHSTHH M CBEISCHUH 00 OTIENbHBIX OOBEKTax
OpPraHUYeCKON XUMHHU.

CrpykTypa comepkaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJXOJa K €ro
n3ydyeHno. CopepaHue CKIaAbIBAE€TCS M3 CHUCTEMBl IOHATHH O XMMHYECKOM DJIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUECKOW peakmuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl 110 MPUHIUILY IIOCIEA0BATENBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEACTABICHUM pPa3HOIO YpPOBHSA: aTOMHO-MOJIEKYJISIPHOTO YYE€HHMS KaK OCHOBBI BCETO
ecTecTBO3HaHusA, ypoBHs [lepuonmyeckoro 3akona . 1. MeHnzeneeBa Kak OCHOBHOIO 3aKOHa
XUMHUHM, YYEHHMS O CTPOEHUM aTOMa U XUMHYECKOHM CBSA3M, MpeAcTaBleHUud 00
JNEKTPOJIMTUYECKOM  ITUCCOLMALMM  BEUIECTB B pacTBOpax. TeopeTnyeckue  3HaHUA
paccMaTpuBalOTCd HA OCHOBE OMIMPUYECKH TIOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOIHAS (PYHKIMH 0OBICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEM IIPAKTUYECKOTO IPUMEHEHHS U
MIOJIyYEHUS U3y4aeMbIX BELIECTB.

Takas opraHuzanus coaepKaHMsl Kypca CIIOCOOCTBYET TIPEJACTABICHUIO XUMHUYECKOU
COCTAaBIAIOLIEH HAy4HOW KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOW mNpupoasl. Tem caMbIM
o0ecreynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYAIOIIMXCS IIEHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAaHMIO U METOJaM II03HaHUSA B HayKe. BakHO Takke 3aMETUThb, YTO OCBOCHHE
COJlepXKaHUs Kypca IPOUCXOAUT C TNPHUBJICYECHUEM 3HAHMM W3 paHEe H3YyYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacceb» n «Pusnka. 7 Kiaace».

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBieHuio nepBoCTENEHHON 3HAYMMOCTH TpU pealin3alui 00pa3oBaTeIbHbIX (QYHKIUN
npeaMera «XHUMHUS TPAJAULMOHHO OTHOCAT (POpMHUpOBaHHME 3HAHUI OCHOB XMMHYECKON HayKH
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, NMPAKTHUYECKOM IEsITEeIbHOCTH 4YeJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphbl. 3ajaya NpeAMeTa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HayKu, 3HAaHUH O
HAYYHBIX METO/IaX M3YYEHHUs BEIIECTB U XMMUYECKHUX peakiif, a Takke B (JOPMUPOBAHUU U
Pa3BUTUHU YMEHUI U CIIOCOOOB /EATEIbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHUEM, HAOJIIOJIEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPUMEHTa, COOI0ACHNEM IpaBmil 0€30MacHOro OOpalleHus ¢
BEIIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ 3TuM nenu usydeHus npeaMera B IPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX TIPHOPUTETOB B CHCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHs B
o0pa3oBaHMM 0CO00 3HAYMMON TNPHU3HAETCS HAMPABIECHHOCTh OOy4YeHHs Ha pa3BUTHE U
CaMOpa3BUTHE JIMYHOCTH, (POpMHUpOBaHHE €€ HWHTEIUIEKTa W o0meld KynbTypel. OOyueHue
YMEHHUIO YYUTBCS M TPOJOIDKATh CBOE OOpa3oBaHHE CAMOCTOSITENIbHO CTAHOBHUTCS OJHOM U3
BaXHEHIINX QYHKIMHA yueOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM Ipu HU3y4EHMM IpEeIMETa B OCHOBHOM WIKOJIE JOMUHHMPYIOIIEE 3HAYCHHE
MpUOOPEHN TaKKe LEH, KaK:



(dopMUpOBaHHME WHTEIUICKTYaJIbHO pa3BUTOH JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIFHOMY HPHUHSATHIO PEIICHUH, CIHOCOOHOI ananTHpoBaThCs K
6BICTpO MCHAKOIINMCS YCIIOBHUAM JKU3HU,

HAaIPaBJICHHOCTh 00yYeHHs Ha CHCTEMAaTHYECKOE MPUOOIICHUE yYalIUXCsl K CaMOCTOSATEIbHOM
MIO3HABATEJIBHOM JIEATEIBHOCTH, HAYYHBIM METOJaM IO3HaHUs, (YOPMUPYIOIIUM MOTHUBALUIO U
pa3BUTHE CIOCOOHOCTEH K XMMHUU;

o0ecriedyeHne  YCJIOBHUH, CHOCOOCTBYIOUIMX MPHOOPETEHHIO  OOyYaroIIMMHUCS — OMbITa
pa3HOOOpa3HOI NESTENILHOCTH, MMO3HAHHUS W CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMHGTGHHHﬁ), HMCIOIUX YHUBCPCAJIBHOC 3HAYCHUC IJIA PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(bopMupoBaHUEe YMEHHI OOBSICHAT M OLICHUBATD SIBIICHUS] OKPYXKAIOIIEr0 MUpPa HAa OCHOBAaHHU
3HAHUM 1 OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

dopMmupoBaHUe y OOyYarOUIMXCsS TYMAaHHUCTHYECKUX OTHOLICHHWH, MOHMMAaHUS LEHHOCTH
XMUMHUYECKUX 3HAHWW JUIsi BBIPAOOTKM SKOJOTMYECKH LEIECOO0Pa3HOrO MOBEACHUS B OBITY M
TPYJOBOM IESITENLHOCTH B LENSX COXPAaHEHHsS CBOETO 3[0POBbs M OKPYXKAIOIICH MPUPOTHOM
CpeIsl;

pa3BUTHE MOTHBALUK K O0YYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHS OOIICUENIOBEUSCKHX IIGHHOCTEH, TI'OTOBHOCTM K OCO3HAHHOMY BBIOODY
npoduis U HANPaBICHHOCTH JlalbHENIIEro o0yyeHusl.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posb XuMuuM B KU3HU 4yesioBeka. Tena u BemecTsa. Gusznueckrue cBOMCTBA
BelIeCTB. ArperaTHoe cocTossHue BelecTB. [loHATHE 0 MeTofax MO3HAaHUS B XUMUU. XUMHUS B
cucreMe Hayk. UucTele BemecTBa U cmecu. CriocoObl pa3zienieHus cMecei.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 371eMEeHThl. CUMBOJIBI XUMUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOXHBIE BEIleCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumunyeckass ¢popmyina. BaneHTHOCTb aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUU.

@u3nyeckue M XHUMHUUYECKHE SIBJICHHA. XHUMHMUYECKas peakiuus M €€ NpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIeCTB. XuMU4eckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakuuil
(coenuHeHUs, pa3IokKeHUs, 3aMelLeHHs, OOMEHa).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYyN0#, ¢ mpaBuiaMu pabOThl B
nabopatopun M npuémMamMu oOpalieHuss ¢ JabOpaTOpHBIM 000pYIOBaHMEM; H3y4YeHHE U
onucanue (PU3NYECKUX CBOMCTB 00pa3I[OB HEOPTraHUYECKUX BEIIECTB; HAOIIOIeHNE (PU3UUECKHUX
(maBeHNe BOCKa, TassHUE JIbJa, paCTUpAaHUE caxapa B CTYNKe, KUIICHHE M KOHJIEHCAllUs BOJIbI)
U XUMHUYECKUX (FOpEHHE CBEYM, MPOKAIMBAHWE MEAHOW IPOBOJIOKH, B3aWMOJEWUCTBHE Mena C
KHCJIOTON) SIBICHUH, HAOJIOJEHNE M ONMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKLuil
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasioKeHUe
runpokcuaa meau(ll) npu HarpeBanuu, B3aumojeicTBue xesne3a ¢ pactBopoM conu menu(Il));
M3YyYEHHE CIOCOO0OB pa3fielieHus: cMeceil (C MOMOIIbI0 MarHura, GUIbTPOBaHUE, BbIMIApUBAHUE,
JUCTWIIIALMS, XpoMaTtorpadus), MpOBEIEHHE OYMCTKM MOBAPEHHOM COJM; HAOIIOACHUE U
ONHMCAHUE pe3yIbTAaTOB IPOBEACHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACCHI;
co3/laHue Mojiesiel MOJIeKyI (IIapOCTEPKHEBBIX).

Baskueiinue npeacTaBuTe I HEOPraHUYECKMX BeleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucioposg — 37I€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHue kuciaopoja B mpupoje, GU3nyeckue U XMMUYECKHE CBOMCTBA (peakLUy FOPeHHs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMelnuieHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — ajuioTponHas MOAU(pUKaus
KHCIJIOPOJa.



TermnoBoit 3¢ddexkr XumHuecKol peaknuHu, TEePMOXUMHUECKHE YpaBHEHHs, OJK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHIICHUE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT u npoctoe BemiecTBo. Haxoxaenue Bogopoa B npupojie, puandeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTy4YeHus. Kucnotsl u comnmu.

KomnuectBo BemectBa. Monb. MonspHas macca. 3akoH ABorazpo. MosipHbIii 00BEM Ta3oB.
Pacuérbl N0 XMMHUYECKUM YPaBHEHHUSIM.

®usnueckue cBoiictBa BoJbl. Bonma kak pactBoputens. PactBopel. Hacelniennesie u
HEHACBILIEHHbIE pacTBOphl. PacTBopuMoOCTh BellecTB B BoJe.MaccoBas a0l BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudpukanus Heopranmyeckux coeauHeHuid. Oxcuapl.  Kitaccupukamuss OKCHIOB:
coJieoOpasyroriye (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJOB (MEXAyHapoaHas U TpuBHaibHas). Dusnueckre M XMMHUYECKHE CBOWCTBAa OKCHJIOB.
[Tonyyenue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IMIENOYM UM HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBaHU#l (MeXAyHapoaHas W TpuBUajibHas). DHU3NYECKHE U XUMUYECKUE
cBOMCTBa OCHOBaHUU. [losryuenre ocHOBaHMMN.

Kucnorel. Knaccuduxamus  xuciaor. Homenkmatrypa kucinor (MeXAyHapoAHas H
TpuBHasIbHasA). PU3HUECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCcTH MetayuioB H. H.
bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa cosieit (MexayHapoaHasi U TpuBHaJIbHAsA). DU3HUECKUE U XUMUYECKHE
cBoiicTBa coneil. [lonyuenue coneil.

I'enernueckas cBsA3b MEXAY KJacCaMHM HEOPraHUUYECKUX COCTUHEHUM.

XHUMHYECKUH 3KCIIEPUMEHT: KaueCTBEHHOE ONPENENICHUE COIEepkKaHUs KUCIOPOJa B BO3YXE;
[OJIyueHUe, coOMpaHue, paclio3HAaBaHUE U U3YUYEHUE CBOMCTB KHUCJIOpOJa; HaOII0eHuE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHUS BO3HUKHOBEHMS M MPEKpPAILECHHsS] TOPEHUs
(mokapa); O3HAKOMJICHME C OO0pa3llaMd OKCHIOB W ONHCAaHUE WX CBOWCTB; IOJy4YeHUE,
coOupaHue, paclo3HaBaHHE M M3y4YEHHE CBOMCTB BOAOpOAa (IOpeHHe);, B3auMoJeicTBHe
Bozopoaa ¢ okcugoMm Menu(Il) (Bo3MOXHO HCMOIB30BaHHME BHICOMATEPUAIOB); HAOIIOJCHUE
00pa31oB BEIIECTB KOJIMYECTBOM 1 MOJIb; McCiel0BaHHE 0COOEHHOCTEH pacTBOPEHUs BELIECTB C
pa3IMYHON PAcCTBOPUMOCTBIO; MPUTOTOBICEHHE PACTBOPOB C ONPEACIEHHOM MAacCOBOM J0JIEi
pPacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBHE BOJABI C MeTaUIaMH (HATPHEM M KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BaHME BHJIEOMATEPUAIIOB); ONpPEAEIEHUE PACTBOPOB KHUCIOT U ILIEN0Yel ¢
MOMOIIBI0 MHJMKATOPOB; HCCIIEOBAaHHE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX
KJIaCcCOB; HAaOJIOICHUE W3MEHEHHs OKPAacKHM HMHIUMKATOPOB B PAcTBOpaxX KUCJIOT U ILEJIOYEil;
u3zydeHue B3aumojeiictBus okcuaa meau(Il) ¢ pacTBopoM cepHOMl KHCIOTBI, KHUCIOT C
MeTaJlJIaMH, peakUuid HeHTpaau3aluu; MOJydyeHUE HEpacCTBOPUMBIX OCHOBAHUMN, BBITECHEHUE
OJIHOTO0 Me€Tajula JIPyTMM K3 pacTBOpa COJM; PEIICHHE SKCHEPUMEHTAIbHBIX 3aJad IO TeMe
«BaxkHenmue KJ1acchl HEOPTaHUYECKUX COETUHECHHIN.

Ilepuoanyecknit 3axoH u Ilepuoamyeckas cucrema xumuyeckux dviemenros /I, U.
MenpaeneeBa. CtpoeHue aToMOB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie TOMBITKU KiAacCH(DUKAIMA XUMUYECKUX AJIEMEHTOB. [IOHSTHE O TpyIax CXOJHBIX
9JIeMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNEeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuyeckux 3semMeHToB [{. . Menneneesa.
KopoTtkonepuoanass u anuHHomepuonHas @opmbl I[lepuonudeckoil CHCTEMbl XHUMHUYECKHX
anemenToB JI. 1. Menneneesa. Ilepuons! u rpynnsl. @U3NYECKHU CMBICI IIOPSIKOBOIO HOMEPA,
HOMEPOB MepHo/ia ¥ TPYIIIHI JIEMEHTA.



Crpoenne aromoB. CoctaB aromMHbIX szep. M3otonbl. OnexkTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aromMoB mepBbIX 20 xumMuyeckux djeMeHTOB Ilepmommyeckoirt cuctemsr /Jl. U.
MenpeneeBa. XapakTepucTHKa XMMHUECKOIO JIEMEHTA 0 €ro nojioxeHuto B [leproguueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XHMHUYECKUX AJIEMEHTOB, METAJIMYECKUX U
HEMETAJNIMYECKUX CBOWCTB IO Ipynnam U nepuoaaM. 3HaueHue llepumoguueckoro 3akoHa u
Ilepponuueckol CHCTEMBl XMMHMYECKUX DJIEMEHTOB I pa3BUTHA Hayku W npaxktuku. . WM.
MeHnneneeB — y4EHBIN U TPAKIaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (monsipHas u HENoJIsIpHast) CBSI3b.
OIEeKTPOOTPULIATEILHOCTh XUMUUYECKHUX 3JIEMEHTOB. VIOHHas CBSI3b.

Crenenp oxucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipoueccsl okucinenus u
BOoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN OSKCIIEPUMEHT: H3yueHHE OOpa3lOB BEIIECTB METAUIOB W HEMETAJUIOB;
B3aMMOJICIICTBHE TMAPOKCHIA LIMHKA C PACTBOPAMU KHUCIIOT M LIEJIOYEH; IPOBEIEHUE OIbITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHue, peakuuu
pa3IoKEHUs], COETUHEHUS ).

Me:xnpeamerHble CBSI3U

Peanuzanus MeXnpeAMETHBIX CBsA3el NpH H3y4YEeHUM XMMUHU B 8 Kiacce OCYIIECTBIISIETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATUH, TaK U MOHATHH,
SBJISIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOmre ecTecTBEHHO-HAYYHbIC TOHSATHS: HAYYHBIA (aKkT, THIIOTE3a, TEOPHUs, 3aKOH, aHAJIM3,
CHUHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

@dusmka: Martepus, aroM, DJEKTPOH, HPOTOH, HEHUTPOH, WOH, HYKIUA, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: porocunTes, Ipixanue, ouocgepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOBI, MOJE3HBIE UCKOMAEMBIE,
TOIINBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

I/I3y‘~I€HI/I€ XHMHUH B 8 KJacce HaIrpaBJICHO Ha AJOCTHUXKCHUC O6y‘IaIOIIII/IMI/IC$I JIUNYHOCTHBIX,
MCTAIIPEAMCTHBIX U MIPECAMETHLIX PE3YJIbTAaTOB OCBOCHUS yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyNbTAaThl OCBOEHHUS TMPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUT'AaKOTCA B XO4€ 06yquH$1 XUMHU B CIUHCTBEC y‘-IC6H01>i U BOCIHUTATEILHOU ACATCIIBHOCTHU
Opranuzanud B COOTBETCTBHH C TPAJAULIMOHHBIMU POCCHHCKUMHU COIMOKYIBTYPHBIMU U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMMH, IPUHATBIMU B O6HIGCTBC nmpaBuJIaMM W HOpMaMH
MOBEJICHUS M CIOCOOCTBYIOT TMpoOIleccaM CaMOTO3HAHMs, CAMOPa3BUTHS U COLMATH3AIUU
oOydJaronuxcs.

JIMYHOCTHBIE Pe3yNbTAThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

Hanl/IOTH‘{eCKOFO BOCIIUTAHUA

1) LIEHHOCTHOTO OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYUHOMY
HaCJICauo, IIOHMMaHUsA 3HAYCHUS XUMHUYECKOU HAayYKH B XHW3HU COBPEMCHHOTI'O 06HIeCTBa,
CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHON MHGOpMAIUEl O MEPEeIOBBIX TOCTHKEHUSX U OTKPBITHIIX
MHUPOBON M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcTBe
Mupa 1 o0IIIecTBa;

I'paxxaanckoro BOCiMTaHUs



2) mpeiacTaBiI€HUs O COLMAIBHBIX HOPMax W MpaBWaX MEXKIWYHOCTHBIX OTHOLIECHUU B
KOJUIEKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOILECTBEHHO TIOJIE3HOH, Yy4eOHO-
HCCJIEI0BATENbCKOM, TBOPUECKON U APYTHX BUAAX ACSITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HO
COBMECTHOM JI€ATEIbHOCTU MPHU BBHINOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBHITOJIHEHUU
XUMHYECKHX SKCIIEPUMEHTOB, CO3aHUHU YUEOHBIX MMPOEKTOB, CTPEMIICHHS K B3aHMOIIOHUMAHUIO
U B3aMMOIIOMOINIM B TMpoliecce 3TOM y4yeOHOM AesITeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
IIOBEJICHUE U TOCTYNKH CBOUX TOBapHILEH C IO3ULHU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIIKOB;

leHHOCTH HAYYHOT0 MO3HAHUA

3) MUPOBO33pEHYECKHX IMPEACTaBICHHI O BEIIECTBE U  XHUMHUYECKOH  peakIHH,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKM M COCTAaBJISIOLUIMX OCHOBY JUIS
NOHMMAHUA CYIIHOCTM HayyHOM KapTHUHBI MHpa; MpeACTaBIeHUN 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOABI, B3aUMOCBS35AX YEJIOBEKA C MPUPOJHON CPEeNoH, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENIbHBIX MOTHUBOB, HAIPABJICHHBIX Ha IOJYyYE€HHE HOBBIX 3HAHMM IO XHUMHH,
HEOOXOUMBIX 7151 O0BSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBICHUI;

5) nmo3HaBaTenbHON, UH(POPMALMOHHON W YUTATEIbCKOM KYyJbTYpbl, B TOM YHCIIE HAaBBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, AOCTYINHBIMHU
TEXHUYECKUMH CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHUIO W TO3HAHMIO, JTIOOO3HATETbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B IajbHEHILIEM;

®opMHUpPOBaHUA KYJIbTYPbI 310POBbSI

7) oco3HaHMsI ICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKHU
Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHMUS IOCIEACTBUN M HENPUSTHUS BPEIHBIX IPUBBIYEK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTU COONIOACHUS IPaBUII
0€30MacHOCTH NPHU OOPALEHUH C XUMUYECKUMHU BELIECTBAMU B OBITY M pealbHOM KU3HHU;

TpyaoBoro Bocniuranus

8) nHTEpeca K MPaKTUUYECKOMY M3YUEHHUIO MPOPECCH U TpyAa pa3InyHOIo pojia, yBaXXEHHUE K
TpyLy U pe3yidbTaraM TpPYAOBOW JAESATENIBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOIO BbIOOpAa WHIAMBUAYAJIbHONW TpaeKTOPUU
POJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEemHONH Mpo(ecCHOHATBLHON NeATEeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHATIFHOM cpelie;

JKOJIOTHYECKOT0 BOCTINTAHUS

9) skonornyecku 1enecoo0pa3HOro OTHOUIEHUS K MPUPOJE KaK MCTOYHUKY XKHU3HHU Ha 3emie,
OCHOBE €€ CyILECTBOBaHMs, MOHUMAaHUS IIEHHOCTH 3JJ0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOTO OTHOLIEHHUS K COOCTBEHHOMY (HM3MUECKOMY M ICHUXUYECKOMY 3/10pPOBBIO,
OCO3HAHHUA LICHHOCTH COOIIOACHUSI IIpaBUil 0€30I1aCHOIO MOBEAEHUS MIPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIKX 30POBbIO U )KU3HU JTIOJEH;

10) cmocoOHOCTH MPUMEHSTH 3HAHUS, MOIY4YaeMble MPU W3YYEHUU XUMHHM, Ui PEIICHHUs
3a/1a4, CBS3aHHBIX C OKPYXarolleW NPHUPOJHON Cpeloi, MOBBIIIEHUS YPOBHS JKOJOTMYECKOU
KYJIBTYpPbI, OCO3HaHUS TNI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed WX peleHus
IIOCPEACTBOM METOJI0B XUMUU;

11) 5KOJIOTMYECKOTO0 MBINUIEHHS, YMEHMsI PYKOBOJCTBOBATbCS KM B II03HABaTENbHOM,
KOMMYHUKATUBHOM M COLIMAJIbHOM MTPaKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3ydbTaTOB BBIICISIOT 3HAYUMBIC [UIsI  (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOLIECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIIONB3YIOTCSA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEIACTABICHHE O



[IEJIOCTHOM HAy4YHOH KapTHHE MHUpA, U YHUBEpCalbHble ydeOHbIe JEHCTBHS (IIO3HABATEIbHBIC,
KOMMYHHKAaTUBHBIE, PETyJIATHBHBIE), KOTOpbIE OOECIEeYMBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHO AeITEeIbHOCTH.

MerarpeaMeTHbIe pe3yabTaThl OCBOCHHUS 00pa30BaTENbHOM MPOrpaMMBbl 110 XUMUHU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAJIbHBIMU II03HABATEIbHBIMU ACUCTBUSMHU, B TOM YHCIIE:

ba3oBbIMH J10rHYeCKHUMH AeHCTBUSMHU

1) ymeHueM wuCHOIB30BaTh MPUEMBI JIOTUYECKOIO MBILUIEHHUS IPU OCBOCHUU 3HAHMMA:
pPAacKphIBaTh  CMBICA XMMHUYECKMX IOHATHHM (BBIIENATH MX XapaKTepHble IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C IPYTMMHU MOHSATHSIMH), UCIIOJIb30BaTh MOHATHS JUIsI OOBSICHEHHS
OTIENbHBIX ()AaKTOB W SIBJICHHH; BBIOMpAaTh OCHOBaHMsS M KPUTEPUM MAJs KiIAcCU(PUKALUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUH; YCTaHABINBATH IPUYMHHO-CIICICTBEHHBIC CBS3HU
MEXy 00BEKTAMU U3YYEHUS; CTPOUTH JIOTUYECKUE PACCYXAE€HUS (MHIYKTUBHBIE, 1€JyKTUBHBIE,
10 aHAJIOTMM); ENaTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMEHHEM IIPUMEHATh B IpOLECCE MMO3HAHUS NMOHATUS (IpeAMETHbIE U MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCHOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH HIMPOKO
IpUMEHsSeMbIe B XMMHUU MOJIENIbHbIE MPEACTaBICHNUs — XUMHUYECKUH 3HAK (CUMBOJI 3JIE€MEHTa),

XuMHu4eckass (opMyna W ypaBHEHHE XHUMHUYECKOW peakIuu —— NpU peIIeHUH YydeOHO-
[IO3HABATEIIBHBIX 3a1a4; C Y4YETOM OTUX MOJEIBHBIX IMPEICTABICHUN BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YyYaeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U

XUMHUYECKHX pPeaKUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIIEACTBEHHBIE CBS3U U
NPOTHBOPEYHs] B M3y4aeMbIX INPOLECCaX W SBJICHUAX; MpeajaraTb KPUTEPUU Il BBISBICHUS
9THX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIL; CAMOCTOATEIBHO BEIOUPATh CLIOCOO pelieHus: yueOHoM
3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHWS, BBIOMpATh HambOoyee MOAXOIAIMNN ¢
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcCiIe10BaTeIbCKUMH e CTBUAMHU

3) yMeHHeM HCHOJb30BaTh MOCTaBIEHHbIE BONPOCHI B KaYeCTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHUH;

4) npuoOpeTeHHe OMbITa MO IUIAHWPOBAHUIO, OPTaHM3AllMM M TPOBEICHUIO YUYEHHYECKUX
HKCIEPUMEHTOB: YMEHHE HAa0II01aTh 3@ XO/I0M MPOLIECcca, CAMOCTOATENBHO POTHO3UPOBATh €ro
pe3ynbTatr, GopMmynupoBaTh OOOOIIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM pabore;

Paboroii ¢c nundopmanueit

5) ymMmeHHeM BbIOMpATh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIMIO PA3IUYHBIX BUIIOB
1 GOpM MIPECTABICHHS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHbIE IMOcoOMs, pecypchl MHTepHeTa); KPUTHUYECKH
OILICHUBATh MMPOTHBOPEUMBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

6) yMeHUEeM NPUMEHATh PAa3IUYHbIe METO/IbI U 3aIIPOCHI IIPH MOKCKE U 0TOOpe MHPOPMALIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOMMBIX JIsl BBITOJHEHHS YU4E€OHBIX M MO3HABATEIHHBIX 33144
OTpeNIeNIEHHOr0 TUMa; NMPUOOpETeHHEe OMNbITa B 00JaCTH HCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS PA3IMIHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMpPAaTh ONTUMANbHYIO (OpMy mpencTaBiIeHUS
UHPOPMAIIMK M WUTIOCTPHPOBATH pElIaeMble 3a/aqd HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

7) yMeHueM HCHOJb30BaTh M aHAIM3UPOBATH B Ipollecce y4yeOHOW M HcCieloBaTeNIbCKON
NeSITebHOCTH HH(POPMAIIMIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY>KAIOIIEeH MPUPOTHON CPEBI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /1€ CTBUSIMH

8) yMeHueM 3agaBaTh BOMNPOCHl (B XOA€ JUANOra W/WIM JAUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



9) mnpuoOpereHue OMbITA TPE3CHTANUHA  PE3yAbTATOB  BBIMOJHEHUS  XUMHYECKOTO
JKCTIEpUMEHTa (Ja00OpaTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO WCCIICIOBAHHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

10) 3auHTEpecOBaHHOCT, B COBMECTHOM €O CBEpCTHUKAMU IIO3HABATENbHOM U
UCCIIEIOBATEIbCKON JICATENbHOCT TPH PEIICHHHM BO3HHUKAIOIIUX MpPoOJeM Ha OCHOBE ydéra
Oo0LIMX HMHTEPECOB U COIJIacoBaHMs MO3UIUN (0OCyXIeHUS, OOMEH MHEHMSIMH, «MO3TOBbBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JCHCTBHIA, ONpEeNICHHEe KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJITHCHHOU PabOTHI U JIp.);

YHuBepcaTbHBIMH PEryJIATHBHBIMHU J1eHCTBUSIMH

11) ymMeHueM caMOCTOSITENIEHO ONPENENISTh LT IeATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOosiee 3¢ (EKTUBHBIE CIOCOOBI  pemIeHWs Y4eOHBIX M IMO3HABATEJIBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3a/laHUi ¢ Y4ETOM IOJIyUYEHHs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUIX; OLEHUBATh COOTBETCTBUE IMOIYYEHHOTO pe3ysibTaTa 3asiBICHHOH 11eNH;

12) ymeHHeM HUCIIONIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI, IIPE/iaraeéMble B YCIOBUU 3aJaHUI.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMEeTHBIX pE3yNbTAaTOB IO OCBOCHHIO OOS3aTEIBHOTO  COACpKAHMUS,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpOrpaMMOM, BBIJCISAIOT: OCBOCHHBIC
oOydJarmuMuUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUHM, creuuduyeckue s
npeAMETHOM 00s1acTh «XUMUS», BUIBI JIEATEIBHOCTH TO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

[IpenMeTHble pe3ysbTaThl OTPaXKarOT CHOPMUPOBAHHOCTH Yy OOYYAIOLIUXCS CIEAYIOLINX
YMEHUN:

1) packpvisams cmbici OCHOBHBIX XHMHYECKHX ITOHSITHI: aToM, MOJICKYJa, XUMHYECKHI
9JIEMEHT, MPOCTOE BEIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAS WU HEOJAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIsSpHas mMacca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JII XUMHUYECKOTO 3JIeMEHTa B COEIMHEHUHU, MOISPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKast
peakiusi, KiaccuUKaMs peakiuil: peaklud COEJUHEHUS, PEaKlUu PpaszNoKeHUs, peakiuu
3aMelleHus], peakui 00MeHa, FK30- U HIOTEPMUUYECKHE PEAKINH; TEIUIOBOM 3P PEeKT peakinu;
ApO aToOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBS3b,
MOJISIPHAsE U HETOJISIpHAsE KOBAJICHTHAsl CBSi3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBast 10Jisl BelecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. 11. 1) ¥ MIPUMEHSATH
9T TOHATHS IIPU ONMCAHUHU BEILIECTB U UX MPEBPALLCHU;

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY JUIsS COCTABJICHHS ()OPMYJT BEIIECTB M yPaBHEHHIA
XUMUYECKUX PEaKIUi;

4) onpedensimb BaJIGHTHOCTh aTOMOB JJIEMCHTOB B OWHApHBIX COCTUHEHHSX; CTEICHb
OKHCJICHHS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; MPUHAIIICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHud 1o ¢GopmyaaM; BUJ XUMHYECKOW CBsA3M (KOBAJICHTHAss W HWOHHAs) B
HEOPTraHUYECKUX COETMHECHUSIX;

5) packpvisamev cmoicn [lepuonandeckoro 3akona J[. WM. MenngeneeBa: JeMOHCTPUPOBATH
MOHUMaHHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX IJIEMEHTOB OT MX MOJOKEHHS B
[Tepuoanueckoit cucTeme; 3aKOHOB COXPaHEHHSI MACChl BEILIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHSI, 3aKOHa ABOTaJpO; OMUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (HOpMY
[Tepnonnueckoli CUCTEMBl XMMUYECKUX JJIEMEHTOB: pa3inyaTh MOHSATHUS «TJaBHAs MOATpyIa
(A-rpynma)» u «mobouynas noarpymnmna (b-rpymma)», Mansie U OOJbIINE MEPHOBI; COOTHOCUTH
0003Ha4YeHus1, KOTOpble uMeroTcs B Tabmuie «llepuonnyeckas cuctemMa XMMHUYECKHUX JIEMEHTOB
. 1. MenzaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHWMHUYECKHUX



AJIEMEHTOB (COCTaB M 3apsii sijapa, oOOIIee YWCIO 3JIEKTPOHOB M pacHpeiesieHHe HX I10
3JICKTPOHHBIM CJIOSIM);

6) kraccuguyuposamv XMMHUYECKHE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE
peaxuu (10 YUCIy U COCTaBY YYacTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P dEKTY);

7) xapaxmepuzoeamsv (onucviéams) OOIIME XUMHUYECKHE CBOWCTBA BEILICCTB PA3IHMYHBIX
KJIACCOB, MOATBEPXkAasi OMHCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUM;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT KX KA4yeCTBEHHOI'O COCTaBa;
BO3MOXXHOCTH MPOTEKAaHUS XMMUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

9) ebluuCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJTF0 XUMHYECKOTO 3JIEMEHTa 10 (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MPOBOAMTH PACUEThI MO YPABHEHHUIO XUMUYECKON PEeaKIuu;

10) npumernsimp OCHOBHBIC OIEPAIlMM MBICIUTEILHON JEATCIBHOCTH — aHalh3 U CHHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBbISBICHHE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — 11 M3YYCHUS CBOWMCTB BEIIECTB MU XHUMHYECKHX PEaKLUU;
€CTeCTBCHHO-HAy4YHbIE METOJbl [O3HAHUS — HaAONIOJIEHUEe, H3MEPEHUEe, MOJEIUPOBaHHUE,
AKCIEPUMEHT (peanbHbIN U MBICIICHHBIH);

11) credoéame nipaBUIaM  MOJB30BAHUS  XUMHUYECKOW  MOCyIoH W J1aOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBWiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIMIOJIHEHUIO JaOOPAaTOPHBIX XUMHYECKHX OIBITOB IO IMOJIYYEHUIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PacTBOPOB C
onpenenéHHOM MaccoBOil J0Jeil pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U IMPOBOJIUTH
XUMHUUYECKHE 3KCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C IMOMOIIBIO
UHAMKATOPOB (1akmyc, peHondTarert, METUIOPAHK U JIp.).

TemMaTH4ecKkoe JIAHMPOBAHUE

Xumus 8 Kiacce

No Pa3nen, rema Koma-Bo K-Bo K-Bo
n/m 4-B MPAKTUYEC | KOHTPOJIbHBI
KX paboT X pabor
1 | IlepBoHayanbHbIE XUMUYECKUE 21 2 1
TTOHSTHS
1.1 | Xumust — BakHast 00J1acTh 6

€CTECTBO3HAHUS U MPAKTUYECKOU
JESATEIbHOCTH YEI0BEKa

1.2 | BemecTBa 15 1
1 XUMHAYECKHUE PEaKIINHU

2 | Baxueiimue npencTaBUuTeNn 30 4
HEOPTaHUYECKHUX BEIIECCTB

2.1 | Boznyx. Kucnopoa. Ilonsitue 06 5 1
OKCHIax

2.2 | Bogopon. 5 1 1
[TonsTHE O KUCIIOTAX U COJISIX

2.3 | KonnuecTBeHHbBIE OTHOILIEHUS B 4 1
XUMHHU

2.4 | Bona. PactBopsl. [lonsTHe 00 5 1 1




OCHOBaHUSX
2.5 | OCHOBHBIE KJIACChI HEOPTAHUUECKUX 11 1
COCIMHECHU I
3 | Ilepuogudeckuii 3aK0H H 15
[lepnoguyeckas cucrema
XUMHYCCKHUX IJIEMCHTOB
. N.Menneneea. CTpoeHHE aTOMOB.
Xumu4aeckas cBsi3b. OKHUCIUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
3.1 | [lepuoanueckuii 3aK0H 1 7
[Tepuoauyeckas cucrema
XUMHYCCKHUX JIEMCHTOB
. 1. Menpneneea. CTpoeHue atoma
3.2 | Xumudeckas cBa3b. OKUCIUTEIBHO- 8
BOCCTAaHOBUTEIIHHBIC PEAKIINN
Hroro 68 6
IHoypouHoe muIaHupoBaHue
Xumus 8 kiacc
Ne Tema ypoxka OcHoBHBIC BU/IBI Onek | Ucmons3o
ypOK ACATCIIBHOCTHU TpOH BaHue
a 4-B HBI | 000pyI0B
pecy | aHus
pc | «Touka
pocTay
1 [IpeameT xumuun. Pons xumun B PackpsiBath CMEICT POIII
SKU3HU 4eJIOBEKa HN3Yy4aCMbIX IMOHATHH.
2 XuMus B CHCTEME HayK. MeTOoIbl Pacipeisats poite POIII
XUMUH B IIPUPOJIE U
ITOSHAHHWA B XUMHH JKHU3HH 4E€JI0BEKa, €€
3 3HAKOMCTBO C MpaBHJIaMHU CBSI3b C APYTHMH POUI | Hudposas
0e30MacHOCTH U pUEMaMu Haykamu. Pasnnuars nabopato
paboThl B XMMUYECKOM YHCTBIC BEIIICCTBA U pus
naboparopuu. IIpakTryeckas CMECH, OTHOPOAHBIC 1 Ha6op
pabota Ne 1. [IpaBuna paGoTsl B geoﬂHOpoHHHe enmeet. XUMUYECK
. a3nuuaTh pusnyeckue
1ab0paTOPUH U IIPUEMBI N —— ux
oOpareHus ¢ 1abopaTOPHBIM spnerns. OnpenensTh PEaKTHUBOB
O60pyI[OBaHI/IeM MPU3HAKU XUMHUYCCKUX
4 Temna u BemecrBa. usnueckue peakuuii u ycnosus ux | POJI]

CBOMCTBA BeIECTB. ArperaTHoe
COCTOSIHME BEILIECTB

MIPOTEKAHUS.
CnenoBatp npaBuiIaM




5 YucTtble BelllecTBa U CMECH. MOJIb30BAHUS POIII

Crnioco0sI paszjeneHust cMeceit Xﬂgﬂqecmﬂ nocynoun u
J1a00paTOPHBIM
N 8]

6 [TpakTrueckas pa6£)Ta. Ne 2. 0BGopy/IoBaHHEM, & [udposas
Paznenenue cmeceii (Ha mpumepe TAKIKE TIPABHJIAM nabopato
OYMCTKHU IMOBAPEHHOU COJIN) obparenus ¢ pus

XUMHYECKUMHU Hab6op
COOTBETCTBUU C X
UHCTPYKLUSMH I10 CAKTIEOR
BBITTIOJTHCHU IO p
PAKTUYECKUX padoT.

7 AToMBI ¥ MOJIEKyJIbL. [IpocThie u Hpnmensts POIII

CJIO’KHBIE BEIleCcTBa CCTCCTBCHHO-HAYYHBIC
METOABI ITO3HAHUA (B
8 XUMHUUECKUE DIIEMEHTHI. 3HAKH TO%’I Hnene POIII
HAOJIIJCHUC,
(CUMBOJIBI) XUMUYECKHUX A
MOZACIINPOBAHUC,
SICMEHTOB AKCIICPUMEHT)

9 ATOMHO-MOJIEKYISPHOE YIEHHE. u ocHoBHble oneparun | POII
3aKOH IOCTOSHCTBA COCTaBa MBICIIUTEIIBHON
BCIICCTB IEATCIbHOCTH

CpaBHCHHUC

10 | Xumuueckas popmyia. (cp ’ POIII

BaneHTHOCTH aTOMOB KIACCHQHKALI) UL
HU3YUCHUSA BCUICCTB U
XUMHYCECKUX IJIEMEHTOB XMMUHECKHX PeaKIlHii.

11 | CocraBieHHE XUMHYECKHX PacKphbIBaTh CMBICH
(GbopMyI1 10 BaJICHTHOCTH. M3y4aeMBbIX MOHATHH 1
Haxoxieaue BaIeHTHOCTH 3aKOHOB 1 IPUMCHSTH

OTHU MNOHATHA IIPHU
XUMHYECKUX DJIEMEHTOB 110 P

OIIMCaHNU CBOUCTB
(1)0p MyJIe BEIIECTB U UX

12 | OrHOCHUTENIBLHAS aTOMHAs Macca. TPEBPAIICHHIA. POIII
OTHOCHUTENIbHASI MOJIEKYIISIPHAS Pasnuyath pusuyeckie
Macca U XUMHWUYCCKHUC

13 | Pemenue 3a1a4 HAa BHIYUCIICHHE ABEHH, 00BACHATE HX

o KVIISDHOG CYIIIHOCTB C TOUYKH
OTHOCHUTEILHON MOJICKYJISIP 3PCHUS ATOMHO-
MacChl BEIIIECTB MOITEKYJAPHOTO

14 | MaccoBas 40751 XUMHUYECKOTO yuenust. Onpenensrb POIII
3JIEMEHTA B COEMHECHUH NPU3HAKA XUMHIECKHX

15 | Pemenue 3ama4 Ha BEIUUCIIEHHUE peaKiini, yCIoBrs nx

o IIPOTCKAHUA.
MAacCCOBOMI JIOJIM XMMHUYECKOTO P
OOBACHATH CYLTHOCTD
aJeMeHTa 1o popmyse H3IIECKHX 1
COCAMHCHUSA XHMHYECKHX SIBJICHUH C

16 | ®uznyeckue U XUMUICCKHE TOYKH 3PEHHS aTOMHO-
SIBJICHUS. XUMUYECKasl peaKIus MOJICKYJISIPHOTO

17 | Ilpu3HaKK U YCIOBHS IPOTEKAHMS YACHMUA.

o Knaccugunuponatsb
XUMHUYECKUX PEaKITUn
XUMHYCCKUEC pCAKIINH
18 | 3akoH coxpaHEHHUs MaCChI POIII




BemiecTB. M.B. JIomoHoCcOB —
YYEHBIN-DHIIUKJIOTICIUCT

19 | Xumuyeckue ypaBHEHUS

20 | Tumel XUMHYECKUX pPEaKIUit
(coenuHeHus, pa3aoKeHUs,
3amenieHus, 0oMeHa)

21 | Ypok o06o0meHus u
CHUCTEMATHU3AIIMY 3HAHHUI

22 | KoutposnbHas padota Nel

(0 yuCiy U COCTaBy
pearupyomux u
o0Opazyrommxcs
BenecTB). CocTaBisATh
(bopMysIbl OMHAPHBIX
BEILIECTB I10
BaJICHTHOCTH U
ONpEeIEIATh
BaJICHTHOCTh 1O
dbopMyniaM BEIIECTB.
PaccraBnars

K03 PHLIUEHTHI B
YpaBHEHUSIX
XUMHYECKUX PEAKIIUM.
CnenoBath paBuiiaMm
MOJIb30BaHUS
XUMHUYECKOHN MOCYAOU U
1a00pPaTOPHBIM
obopyoBaHueM, a
TaKKe IMpaBUiiaM
oOpareHus ¢
BEIIIECTBAMH B
COOTBETCTBHUU C
MHCTPYKLHUSMU IO
BBITIOJTHCHUIO
J1a00paTOPHBIX
XUMHYECKUX OIBITOB.
Hcnons3oBate mpu
BBITIOJIHCHUH YYEOHBIX
3aJlaHUl U B IpoLiecce
HCCIIEN0BATENBCKON
JIeATETbHOCTH
[IpuMepsl XUMHYECKHUX
SIBJICHU
(mpoxanuBaHue MeIHON
MIPOBOJIOKH,
B3anMMOJIEHCTBHE Mela
¢ KucioToi). Moaenu
aTOMOB M MOJIEKYII.
Brruncienus

— OTHOCHUTEIBHOU
MOJIEKYJIIPHOIN MaccChl
BEIIIECTB;

— MAacCOBOH J0JIN
XUMHYECKOTO dJIEMEHTA
no opmyie
COCTMHEHUS HAyJHO-
MONYJSPHYIO
TUTEPATYPY
XUMHUYECKOTO
COJIEpKaHUs, CIIPaBOY-
HbIE MaTEPUAJIbL,

POII




pecypcebl MaTepHeTa.
BeicTpauBath
pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C
OIopoi Ha
uHpOpMALIHIO U3
yueOHUKa U CIpaBOY-
HBIX MaTepUaOB,
IPaMOTHO UCIOJIb30-
BaTh U3y4CHHBIN
MOHSATUHHBIN arapar
Kypca XUMHUHU

23 | Bo3gyx — cmechk razoB. CocTaB XapaKTepu3oBaTh POIII
BO3/IyXa (omuchIBaTH) COCTAB
o - BO3 a, PU3NYECKHE U
24 | TeruoBo# AGHEKT XUMHUUECKON Ayxa, b y POIII
XUMHNYECKHNEC CBOUCTBA
peaKHHH’ IIOHATHE O Kucjiopoaa, CHOCOOBI
TEPMOXUMHYECKOM YPaBHEHUH, ero MoJyueHHs,
9K30- U BHIIOTepMI/IquKI/IX MMPpUMCHCHHUC U
peaKuiax 3HA4YCHUC B IIPUPOJAC U
25 | CrocoObl moTydeHust KUCIopoia KHSHH gejloBeka.
B 1A60DATODUI I CpaBHUBaTh peakIiu
p p ropeHusa 1 MCIJICHHOI'O
MPOMBITTUICHHOCTH. [IprmMenenune oxucrenns. CoGUpaTh
KHCJIOpOJa IPUOOPHI 115
26 | [Ipaktuueckas pabora No 3. TIOJTyYEHHUsT KUCIIOPO/Ia Hudposas
[Tony4yenue u cobupanue (BBITECHEHHEM BOJIBI 1 naboparopu
BO3/1yXa). A
KHUCIIOpOa, U3yUeHUe ero
CBOI‘/’ICEB » 1Y Pacro3HaBars Habop
OTIBITHBIM ITyTEM XAMHATCCKIX
KHCIIOPO/I. PCAKTUBOB
27 | KpyroBopot kuciopoja B PO
npupoze. Tormauso (yroias u
MeTaH). 3arpsi3HeHre BO3IyXa,
CITOCOOBI €ro MpeI0TBPAICHHUS.
VY cunenue napHukoBoro 3dexra,
pa3pylieHre 030HOBOTO CJIOs
Bomopoa — XuMHUECKHIA XapaKTepu30BaTh POII
AJIEMEHT U MPOCTOE BEIIECTBO. (omucriBaTh)
N3NYCCKUC U
Haxoxnenue B ipupoe, Qusiiccine .
28 XUMHUYCCKHUE CBONCTBA
(1)p13i/1qec1<1/1e U XUMHUYCCKHUE BOIOpOIA, CTIOCOBH €10
CBOICTBA (Ha mpumMepe TIOJTyYeHHS,
B3aMMOJICHCTBHSI C HEMETaJlJIaMHU npumenenne. Cobuparh
M OKCHJIAMH METAJIIOB), npubop 1T MONyYeHNs
OpUMEHEHHUE, CIIOCOObI BoZopoaa.
MOTyUeHHs Ucnonp3oBath
XUMHUYECKYIO
29 | [Ipaktuueckas pabota No 4. CHMBOJHKY U1 [udposas
[Tomy4yenue u cobupanue cocTaBeHus GopMyIl 1aboparto
BOJIOPOJA, U3YUYECHUE €r0 CBOKCTB BEILIECTB, pust




MOJIEKYJISIPHBIX
YPaBHEHUU XUMHU
YECKHUX PEaKIHil ¢
y4acTHEM BOJOPOAA.
CrnenoBath paBuiiamMm

Hab6op
XUMHYECK
170
PCaKTHUBOB

30 | [IoHsATHE O KUCIIOTAX U COJIAX 6esonacuoii padorer 8 | POL
nabopaTopuu Mpu
HUCITIOJIB30BaHUU
XUMHUYECKOU IIOoCyabl U
00opyIoBaHus, a TAKKE
rpaBujaM oOparieHus ¢
ropro4ymMMu BCIICCTBaAMU
B OBITY.
31 | KomnuecTBo BemecTBa. Modb. BBI4HuCIATE MOJIIPHYIO
MousipHast Macca MacCy BCIICCTB,
32 | 3akon ABoraapo. MonspHbIi KOJIMICCTBO BellecTra,
- 00BEM raza, Maccy
00BEM ra3oB BemiecTBa; [IpoBoauth
33 | Pemenue 3amad Ha B3aUMOCBSI3b PACYETHI 110
KOJINYeCTBa BEIIECTBa, 00bEMa 1 ypaBHEHHAM
Macchl ra3oB. Pacuérsl no XUMHICCKHUX peaIfHHﬁi
XMMHAYECKMM yPaBHEHHSIM KonmuiecTsa, 00bEMa,
o MacCcChI B€IISCTBA I10
34 | Pacy€Thl M0 XUMHYECKUM
U3BECTHOMY
ypaBHeHUsM. [I[pumenenue KONTHYECTBY, 0GBEMY,
3daKOHa ABOFaJ:[pO MaccCe pCearcHTOB UJIN
MMPOAYKTOB pCaKINH.
BeicTpauBath
pa3BEPHYTHIE
IMUCbMCHHBIC U YCTHBIC
OTBETHI C OHOpOﬁ Ha
MH(pOpMaLIHIO U3
yueOHUKa U
CIIPaBOYHBIX
MaTcepHraJioB, rpaMOTHO
HUCITIOJIB30BAaTh
W3y4YEHHBIN
MOHATUMHBIN ammnapar
Kypca XUMHUHI
35 | ®usnuecKue CBOMCTBA BOJIBI. XapaKTepu3oBaTh
AHanu3 U CUHTE3 — METO/bI busmaecknen
M3YUYCHHS COCTaBa BO/IbI. XHMITHECKHE CBOHMCTEA
- BOJIbI, €€ POJIb KaK
XHUMHUYCCKHE CBOMCTBA BOJIBI PACTROPHTENS B
(peakuuu ¢ MeTaamMy, IPUPOIHBIX MPOIIECCaX.
OKCHMAaMH MCTAJJIOB U CocTaBisATh ypaBHEHUS
HEMETAJIJIOB) XUMHUYECKUX PEAKIUH C
36 | [loustre 00 OCHOBAHUAX U y1aCTHEM BOJIBI.
OOBACHATH CYLTHOCTD
WHJIUKaTOpax
9KOJIOTHUYCCKUX
37 | Boma kak pacTBOpUTENb.

PactBopsl. PacTBOprMOCTB

Hp06J'IeM, CBsA3aHHBIX C




BEIIECTB B BojAe. HachleHHrIe 1
HEHACBHIIIEHHBIC PACTBOPBI

3arps3HEHUEM
MPUPOJHBIX BOJ,
CHOCOOBI OUUCTKH BOJIBI

38 | KoHueHtpaius pacTBOPOB. y
OT IIPpUMECCU, MCPELI 110
MaccoBast 1071 BEIIIECTBA B OXPAH® BOI OT
pactBope. Beruncnenust ¢ 3arps3HEHus.
HUCIIOJIb30BAaHUEM MMOHATHUS [InanupoBats u
«MaccoBast 10JI1 BEIIeCTBA B OCYIIECTBJIATE Ha
paCTBOpe» IMPAKTUKE XUMHNYCCKHUEC
39 | [Ipaktuueckas padota No 5. EKCOI;I;P;II\;:HTH’ [udposas
[IpuroroBieHuEe pacTBOPOB C H£6HIOIICHI/I$I, fleaTh nabopato
OTIpeICIEHHOM KOHIIEHTpaIUeH BBIBOJIBI IO pus
pe3ylIbTaram Hab6op
OKCIICPUMCHTA. XUMHNYCCKHU
CnenoBath npaBuiiaMm X
Oe3onacHoil paboThI B PEaKTHBOB
naboparopuu npu
HUCITIOJIB30BaHNU
XUMHYECKOHN MOCyAbl N
000pyI0BaHUA.
[IpoBoauTH
BBIYUCIICHUS C
MNPUMCHCHHUEM ITOHATHUA
«MaccoBasd g0
BCHICCTBA B PACTBOPCH.
40 | Poab pacTBOPOB B IIPUPOJIC U B Hcnosnp3oBars npu
KU3HU YenoBeka. Kpyrosopor BBITOHEHUH y4eOHbIX
BO/IbI B MPUPO/IC. 3arpsi3HCHUE SWIAHII B TIPOTICCCE
HUCCIICA0BATCIBCKON
npupoAHbIX Bod. OxpaHa u NICATEILHOCTH HAYTHO-
OYMCTKA MPUPOIHBIX BOJ MOMyASPHYTO
JIUTEpPaATypy
XUMHUYCCKOTI'O
COJIepKaHus,
CIIpaBOYHBIC
MaTepHuabl, peCypChl
WHurepHera.
41 | IlepBble MOMBITKH CocraBisite popmysibl
KJIaccu(pUKaUU XUMHUYECKUX OKCHAOB, KHCIIOT,
snemeHToB. [ToHsITHE O TpynIax Mot
HAa3bIBATh UX I10
CXOJHBIX 2JIEMEHTOB (I1I€JIOYHbIC MCHKITYHAPOIHOM
1 IEeJI0YHO3EMEIIbHBIE METAJIIIBI, HOMEHKJIATYpe.
rajoreHbl, THEPTHHIC Ia3bl). [IporHo3upoBath
DJIeMEHTBI, KOTOPBIE 00Pa3yloT CBOMCTBA BELIECTB HA
am(oTepHbIE OKCHIIBI U OCHOBE 0OIMX
FI/IHPOKCI/II[BI XUMHWYECCKNX CBOUCTB
HU3YUCHHBIX
42 | MoHHass XMMHYECKasl CBSI3b KTACCOB/TPYIITT
43 | Knaccudukammsi HEOPraHMIeCKuX

COEIMHEHUN

BCILICCTB, K KOTOPbIM
OHH OTHOCATCA.




44

Oxkcuapl: cocTaB, Ki1accupuKaius
(OCHOBHbBIE, KUCTIOTHBIE,
amdoTtepHbIe,
HecosieoOpasyronue),
HOMEHKJIaTypa (MeXIyHapoIHas
u TpuBHanbHasi). [loayyenue u
XMMHUYECKUE CBOMCTBA
KHCJIOTHBIX ¥ OCHOBHBIX OKCHJIOB

45

OcHoBaHHS: COCTaB,
Kiaccuukanys, HOMEHKIATypa
(MexayHapoHas v
TpUBHAJIbHAS ), PU3UIECKUE U
XUMUYECKHE CBONCTBA, CITIOCOOBI
MOJIYYCHUS

46

AMdoTepHbIe OKCHIBI U
TUAPOKCUIIBI, X CBOMCTBA U
MOJIyYEHHE

47

KucnoTsl: cocTas,
KJ1accu(ukanys, HOMEHKIIATypa,
(u3nUecKue CBOCTBa

48

KucaoThl: XUMHUYECKHE CBOMCTBA,
CIIOCOOBI MTOTyueHHS. Psij
aKTUBHOCTH METAJIJIOB

49

Conu (cpeaHue): HOMEHKIIATypa,
CIIOCOOBI MOTYYEHUS,
B3aUMOJICCTBUE COJIEU C
MeTaJlJlaMH, KUCIIOTaMH,
IIEJIOYaMHU U COJISIMU

50

Brrunciienns no ypaBHEHUSAM
XUMHYECKOUN peaKuu

o1

['eneTnyeckas CBSI3b MEKIY
KJIACCAaMU HEOPTaHUYECKUX
COEIMHEHUN

52

[Tpaktuueckas padota Ne 6.
Pemrenne sxcriepuMeHTaIbHBIX
3a1a4 1Mo TeMe « OCHOBHbBIC
KJIaCChl HEOPTAHUYECKUX
COECIMHEHU

53

Ypoxk 060011eHS 1
CHUCTEeMAaTH3allu1 3HAaHUHU

o4

KontponbHas pabotalNe2

55

Ypoxk 06001meHns 1
cUcTeMaTU3auy 3HAHUU

CocTtaBisiTh
MOJICKYJISIPHBIC ypaBHE-
HUS peaKInii,
WLTIOCTPUPYIOIIUX
XHUMUYECKHE CBOWCTBA
U CTIOCOOBI TOTY4EHUS
BEIIECTB U3yYCHHBIX
KJIACCOB/TPYIIII, & TAKKE
MOJITBEPKTAFOTITHX
TCHETUYECKYIO
B3aUMOCBSI3b MEWKIY
HUMH.

[IpousBoauTh
BBIUHCJIEHUSI 110
YpaBHEHUSIM
XUMHYECKHX PEAKIIUH.
[ImanupoBats u
OCYIIECTBIISATH HA
IIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI,
IIPOBOAMTH
HaOI0IeHus, 1e1aTh
BBIBO/JIbI 110
pe3ynbTaTam
AKCIIEPUMEHTA.
CnenoBate npaBuiIaM
0e301macHoil paboThI B
nabopaTopuu npu
MCIOJIb30BaHUHU
XMMHUYECKOH MOCYIbI U
000pyI0BaHUA.
Hcnonp3oBate npu
BBITIOJTHEHUH Y4E€OHBIX
3aJlaHUl U B IpolLiecce
HCCIIE0BATENBCKON
JIESATEIIBHOCTH Hay4HO-
MOMYJISIPHYIO
JIUTEPATYPy
XUMHUYECKOTO
CoJIepKaHus,
CIIPaBOYHbBIE
MaTepHUabl, peCypchbl
NHTepHera.
BeicTpanBath
pa3sBEPHYTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpOpMALIHIO U3
y4eOHHKA U
CIIPABOYHBIX




MaTEepUaIoB, IPAMOTHO
HCII0JIb30BATh
W3yYECHHBII
MTOHATUMHBIN anmnapar
Kypca XUMHUHU

56

Crpoenue atomoB. CocTaB
aTOMHBIX sep. M30TomnsL.
OneKkTpoHbl. OU3UYECKUA CMBICIT
ITOPSIAKOBOrO HOMEPA JIEMEHTA

S7

[lepunoauueckuii 3aK0H U
ITepunoanyeckas cucteMa
XAMUYECKHUX d1eMeHTOB 1. M.
Menneneena. [lepuoasl, rpynisl,
NOArpyIbl. OU3NUECKUN CMBICIT
HOMEPOB MEPUOJIA U TPYIIIBI

58

CrpoeHne 2neKTpOHHBIX
0005104eK aToMOB epBbIX 20
XUMHUYECKUX DJIEMEHTOB
MEPUOINYECKON CUCTEMBI

J1. 1. Menpaeneena

59

XapaKkTepucTUKa XUMUYECKOTO
AJIEMEHTA 10 €ro MOJIOKEHUIO B
IIEPUOINYECKON CUCTEME

. 1. MenpaeneeBa

60

3HaueHUE NEPUOANYECKOTO
3aKOHA U MEPUOANYECKON
CHUCTEMbI XUMUUYECKHUX DJIEMEHTOB
JUTSl Pa3BUTHSI HAYKHU U TIPAKTUKH.
. . MenaeneeB — y4€HbIN,
MEeJaror ¥ rpakJlaHuH

61

Kontposnbnas padora Ne3

PackpeiBath cmbICH
MIEPUOIUYECKOTO
3akoHa. [lonnmarp
CyILIECTBOBaHUE
MEPUOINYECKOMN
3aBUCUMOCTH CBOICTB
XUMHUYECKUX
AJIEMEHTOB (M3MEHEHUE
paanycoB aTOMOB U
AIEKTPOOTPULATENBHOC
TH) U UX COCUHEHUN
OT MOJIOKEHUS B TIe
PHUOAMYECKON CHCTEME
U CTPOEHHUSI aTOMa.
YcranaBiuBaTh CBS3b
MEXY MOJO0KEHUEM
JJIeMEeHTa B
MEepUOINYECKOM
CHUCTEME U CTPOCHHUEM
ero aroma (CocTaB H
3apsj sizipa, oouee
YHCJIO JIEKTPOHOB U
pacrpeeneHue ux mno
AIIEKTPOHHBIM CIIOSIM).
IIporao3zupoBats
XapaKTep U3MEHEHUs
CBOWCTB AJIEMEHTOB U
UX COEIMHEHUH 1O
rpymIaM v mepuoiam
ITepuoanueckoit
CHUCTEMBI.
XapakTeprus3oBaTh
XUMUYECKHE TE€MEHTHI
IIEPBBIX TPEX
MEPUOJIOB, KU,
KaJIBITHS TI0 UX
nosnoxeHuto B [lepuo-
JTUYECKOH CHCTEME

J1. 1. MeHpeneeBa.
CrnenoBats mpaBHiIamMm
6e3omacHoil paboThI B
naboparopuu npu
UCII0JIb30BaHUU
XUMHUYECKOW MOCYAbI
000py10BaHUSI.
BeicTpanBath
pa3BEPHYTHIE




MIACbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOM Ha
uHpopmaruio u3
y4eOHHKA U
CIIPaBOYHBIX
MaTepHuaioB, FPAMOTHO
HCII0JIb30BATh
U3Yy4YEHHBIN
MOHSTUHHBIN arapar
Kypca XUMHH.
Hcnons3oBate npu
BBITIOJTHCHUH YI€OHBIX
3a/1aHUM TEKCTBI
yueOHUKa, CIIPaBOYHbIE
MaTepHuabl
(ITepuonuyeckyro
CHUCTEMY XMMHYECKUX
anemenTtoB Jl. U.
MenneneeBa, Tabauily
pPacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U
coJiel B BoJE,
AIEKTPOXUMHYECKUN
PAIl HapsHKEHUH
METaJUIOB).
Hcnons3oBate npu
BBITIOJTHCHUH YICOHBIX
3aJlaHUl U B IpolLiecce
HCCIIEN0BATENBCKON
JIeATETbHOCTH HAyYHO-
MONYJISIPHYIO
JIUTEPATYpy
XUMHUYECKOTO
coziepKaHus,
CIIpaBOYHBIC
MaTepHuabl, peCypcChl
NurepHera

62

DJIEKTPOOTPHUIIATEIILHOCTD
aTOMOB XMMHUYECKHUX JICMCHTOB.
XHUMHUYECKasl CBSA3b: KOBAJCHTHAS
MOJISIPHAST ¥ KOBAJICHTHAS
HETTOJISIPHASI

63

CTerneHp OKUCIIEHUS

64

OKuCIUTENBHO-
BOCCTAaHOBHUTEIbHBIC PEAKIIH
(OBP). IIporiecchl OKUCICHUS U
BOCCTaHOBJICHUSA. OKUCIUTETN U
BOCCTAaHOBHUTEIN

65

CocraBieHue ypaBHEHHN
OKHUCJIUTEIHHO-

Onpenensars BUA
XUMHYSCKOM CBSI3U B
coenuHeHusax.Onpenen
SITh CTEIICHh OKHCIICHHS
XUMHUYECKOTO dJIEMEHTA
o ¢hopmyJie ero
COCTMHEHMUSI.
Onpenensitb JIEMEHT
(BemiecTBo) —
OKHCIIUTEIb U DJIEMEHT
(BemiecTBo) —
BOCCTaHOBUTEITb.
OOBSACHATD CYITHOCTD
MPOIIECCOB OKHCIICHHUS
Y BOCCTaHOBJICHUSI.




BOCCTaHOBHTCIBHBIX peaKHI/Iﬁ 141
CXEM OJICKTPOHHOI'O OajaHca

CocraBnsaTh
AIIEKTPOHHBIN OanaHc ¢
YYETOM UMCIa

66 | Ypok o0o6meHus u
o OTJAHHBIX U ITPUHATBIX
CUCTEMaTHU3AIMN 3HAHUI SIEKTPOHOB.
67 YPOK Pa3sBUBAarOMICTO KOHTPOJIA CocTaBisiThb ypaBHEHUE
3HAHUU. XUMUS B JCHUCTBUH. OKHUCIIUTEIbHO-
KonTpossHas pabora No4 BOCCTaHOBUTE/IbHOH
68 | Kuciopos — XMMUUYECKHI PCaKInH.
Hcnons3oBats npu
3JIEMEHT U IIPOCTOE BEIIECTBO.
BBIIIOJIHEHUHN y‘le6HBIX
O30H. HaxoxaeHue kuciopoja B 381aHUH TEeKCTHI
npupoze, GU3nIECKUe u y4eOHHKa, CIIPaBOYHBIE
XUMHUYECKHE CBOMCTBA (PEaKIIUU MaTepHaIIbl
okucieHus, roperue). [lonstue (mepuouaecKyo
06 OKCHIaX CUCTEMY XUMHUUYCCKUX
anemenToB . U.
MenneneeBa, Tabauily
pPacTBOPUMOCTU
KHCJIIOT, OCHOBaHUI U
coJieH B BOJIC,
BHGKTpOXI/IMI/I‘IeCKI/Iﬁ
psI HAPSKEHUN
METaJlIOB)
st padoTsl ncnoan3yercss YMK:
e Pymutuc I''E. Xumus: 8 ki.: yueO. mjs obmieoOpazoBaT. YupexaeHuit /
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e Panenkuit A.M. Xumus: aumpaktuueckuii marepuan: 8-9 k1. / AM.— M.:
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