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OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bkiag yueGHOro npeamera « XuMus» B JOCTHKEHHE 11€JIe€ OCHOBHOTO OOLIEro 00pa3oBaHMs
00yCJIOBJIEH BO MHOI'OM 3HAUYEHUEM XMMHUUYECKON HAayKu B IIO3HAHUM 3aKOHOB MPUPObI, B Pa3BUTUHU
IPOM3BOIUTENBHBIX CHJI OOIIECTBA U CO3/IaHUM HOBOM 0a3bl MaTe€pUaIbHOM KyJIbTYpHI.

XUMHS KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHWiIa CBOE BIIMSHUE Ha BCE
00J1aCTH 4Ye0BEYECKOro CYIIECTBOBAHUA, 3a/lala HOBOE BUJACHHE MHpaA, CTajla HEOThEMJIEMbIM
KOMIIOHEHTOM MHPOBOH KYJbTYpPbI, HEOOXOIMMBIM YCIOBHEM >XH3HU OOIIECTBA: 3HAHWE XHMHUHU
CIIy’)KUT OCHOBOM i (OPMHUPOBAHUS MMPOBO33PEHMsI 4EJIOBEKa, €ro IMpPeACTaBICHUH O
MaTepHaJIbHOM E€IMHCTBE MHpPA; BAXKHYIO POJb MIPaloT (GopMupyeMble XUMHUEH IMpe/CTaBICHHUS O
B3aMMOIIPEBPAIICHUAX SHEPrMM MU 00 HBOJIOLMM BELIECTB B IPHPOJE; COBPEMEHHAs XHUMHUS
HalpaBJieHa Ha pelIeHUe TI00aTbHBIX MPO0JIeM YCTOHUHUBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
9HEPreTUYeCcKOoil, MUIIEBOM U 3KOJIOrHYecKor 6€301aCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

B ycnoBusx BO3pacTaromiero 3HaueHMsl XUMHH B )KH3HH 00IIeCTBA CYIIECTBEHHO MOBBICHIIACH
poJb XUMHUYECKOro oOpa3oBaHus. B miaHe coumanuzanuum OHO SIBJIS€TCS OAHUM U3 YCIOBUH
(opMUPOBAaHUS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XMMUYECKME 3HAHMS HEOOXOIUMBI Uil NPUOOpETEHHS
OOIIEKYIbTYPHOIO YpPOBHS, IO3BOJIIOLIETO YBEPEHHO TPYIUThCA B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPA3HOM KM3HU OOIIECTBA, IJIsl OCO3HAHHS BaXKHOCTH Pa3yMHOT'O OTHOIICHUS
K CBOEMY 3[0POBBIO U 3J0POBBIO JPYIHX, K OKpYXKarolled IPUPOAHOM cpere, i I'PaMOTHOIO
MOBE/ICHUS NPU UCMOJIb30BAaHUH PA3JIMYHBIX MATEPUAIIOB U XMMHUYECKUX BEIIECTB B IOBCEIHEBHOMN
JKU3HU.

XuMuyeckoe 00pa3oBaHNUE B OCHOBHOMW LIKOJIE SIBJISIETCS 0Aa30BbIM 10 OTHOILLIEHUIO K CUCTEME
o011ero XUMuU4eckoro obpazoBanus. 1103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaIU3yeT
npucylyde oOLeMy XHUMHYECKOMY OOpa30BaHHIO KIIIOUEBbIE IIEHHOCTH, KOTOpBIE OTpa)aroT
roCyJapCTBEHHbIC, OOILECTBEHHbIE M HWHIMBUAYAJIbHbIE IOTPEOHOCTU. OTUM OINpeneNseTcs
CYLIHOCTh OOIIe cTpaTeruu OOydeHHs, BOCIMTAHHUS M Ppa3BUTHUS OOYy4YalOLIUXCS CpelCcTBaMU
y4eOHOTo0 npeamMeTa «XUuMHUs».

W3yuenne mpeamera: 1) cnocoOCTByeT peanu3allid BO3MOXKHOCTEM Ui CAMOpPA3BUTHUS U
(opMHpOBaHUS KYJIbTYphl TUYHOCTH, €€ 00Iel U (YHKIMOHATLHON IPaMOTHOCTH; 2) BHOCUT BKJIaJ1
B (opMHUpOBaHME MBIIIJICHUS M TBOPUYECKUX CIOCOOHOCTEM MOJPOCTKOB, HAaBBIKOB UX
CaMOCTOSITENIbHOW y4eOHOM AeATeNbHOCTH, HKCIEPUMEHTANBHBIX M HCCIEeI0BaTEeIbCKUX YMEHHUH,
HEOOXOUMBIX KaK B [IOBCEHEBHON XKHU3HHU, TaK U B NPOPECCUOHATIBLHON IEATENbHOCTH; 3) 3HAKOMHUT
co crneun(puKoil HaydHOrO MBIIUICHHUS, 3aKJIaJbIBACT OCHOBBI IEJIOCTHOTO B3IJISJIa HAa €IUHCTBO
IPUPOJBI U YEJIOBEKa, SIBJISIETCSI OTBETCTBEHHBIM AITAoM B ()OPMUPOBAHHUU E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH MOJPOCTKOB; 4) CMOCOOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K
€CTECTBEHHO-HAYyYHBbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJaJ B 3KOJIOTMYECKOE
00pa30BaHUE LIKOJIBLHUKOB.

Hazpannble HampaBiieHUs B OOy4eHMM XHMHU OOECIEUMBAIOTCS CHEIU(PUKON coJep:KaHus
npeaMeTa, KOTOPBIN ABJSETCS Melarornyecky aaanTHPOBAaHHBIM OTpaKeHHEM 0a30BON HAyKU XMMUHU
Ha OIIpEAEIEHHOM dTalle €€ pa3BUTHS.

Kypc XuMHM OCHOBHOM IIKOJBI OpPUEHTHPOBAH HA OCBOEHHE OOYYarOIIMMUCS OCHOB
HEOPraHMYEeCKON XMMHUU U HEKOTOPBIX MOHATHH U CBEIEHUN 00 OTAENbHBIX 00bEKTaX OpraHuYecKoit
XUMUH.

CrpykTypa conepkaHus npeaMera c(pOpMUpOBaHA Ha OCHOBE CHCTEMHOIO MOAXOJAa K €ro
n3zydeHnto. CopeprkaHue CKJIaIbIBAETCS U3 CUCTEMBI MOHATUN O XUMUYECKOM DJIEMEHTE U BEILIECTBE
U CHUCTEMBI MOHATUH O XUMHYeckol peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbI 110
INPUHLMITY TIOCJEN0BAaTENbHOIO pA3BUTHUsS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEACTAaBICHUN
pPa3HOr0 YPOBHSI: aTOMHO- MOJIEKYJISIPHOTO Y4Y€HHUS KaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS
ITepuognueckoro 3akoHa . M. MenneneeBa kak OCHOBHOI'O 3aKOHa XMMHH, YYEHHUS O CTPOEHUU
aToMa U XHUMHUYECKOW CBSI3U, MPEJCTaBICHUNM 00 3JIEKTPOJUTHYECKON IUCCOLMAIMU BEUIECTB B
pactBopax. TeopeTHuecKkue 3HaHUS PACCMaTPUBAKOTCS HA OCHOBE SMIIMPUYECKHM IOIYYEHHBIX U



OCMBICJICHHBIX (PaKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY, BBIOJHSSA
(GyHKIUU OOBSICHEHUS U NPOrHO3UPOBAHMS CBOMCTB, CTPOEHHS M BO3MOXHOCTEH MPaKTHYECKOTO
IIPUMEHEHUS U NTOIYyYEHUS U3y4aeMbIX BEILECTB.

Takast opranuzanus conaepkaHHs Kypca CIIOCOOCTBYET MPEACTaBICHUI0 XHUMHUYECKOM
COCTABJISIOLIEH HAay4YHOW KapTHMHBI MHpa B JIOTMKE €€ CHUCTEeMHOM Ipupoisl. Tem cambIM
o0ecrieunBaeTcsi BO3MOYKHOCTb (DOPMUpPOBaHMS Yy OOYYaAIOIIMXCS LEHHOCTHOTO OTHOILIEHHS K
Hay4YHOMY 3HAHMIO U METOJIaM [TI03HAHMS B HayKe.

HEJN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUS»

K HampaBieHHIO EpBOCTENICHHOMN 3HAYUMMOCTH NPY peau3aii 00pa3oBaTeIbHbIX (PYHKIHIA
npeaMera «XUMHUS» TPATIUIUOHHO OTHOCST (OPMUPOBAHHE 3HAHUNA OCHOB XMMHUYECKOW HayKu Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKON JIEATEIbHOCTH YEJIOBEKAa U KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3ajada NpeaMeTa COCTOMT B (OPMHUPOBAHHHM CHCTEMBI
XUMHUYECKUX 3HAHMM — BaKHEHIIMX (DAKTOB, MOHATHUMA, 3aKOHOB U TEOPETUUECKHX IOJIOKEHUH,
JTOCTYMHBIX OOOOIIEHWI MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKHd, 3HAHUH O Hay4dHBIX
METO/IaX U3yUYEHHUs BEIIECTB M XMMHUYECKUX PEaAKINH, a Takxke B (OPMUPOBAHUHU U PA3BUTUUA YMEHHI
U CIOCOOOB JIEATEIbHOCTH, CBS3aHHBIX C IUIAHUPOBAHHWEM, HAONIOJIGHUEM U MPOBEICHUEM
XUMHYECKOTO SKCIIEPUMEHTa, COOIIOJCHUEM MpaBUi OE30MacHOTO OOpalleHHs] C BEIIeCTBAMU B
MOBCEIHEBHOW KU3HU.

Hapsiny ¢ aTuM nenu u3ydeHus npeaMmera B IPOrpaMMme YTOUHEHbl U CKOPPEKTHUPOBAHBI C
y4€TOM HOBBIX NMPHOPHUTETOB B CHCTEME OCHOBHOTO 00miero oopasosanus. CeronHs B 00pa3oBaHuu
0c000 3HAUYMMOI NpU3HAETCA HAMPABICHHOCTh OOyUYEeHHs Ha Pa3BUTHE M CAMOPA3BUTHE JHUYHOCTH,
(dopMupoBaHue €€ UHTEIUIEKTa U 00111el KyabTypbl. O0yuyeHue YMEHUIO YUUThCSA U IPOJOKATH CBOE
o0pa3oBaHHe CaMOCTOSTEIHHO CTAHOBUTCS OJHOM U3 BaXKHEUITNX (DYHKIIUN y4EOHBIX MTPEIMETOB.

B cBsi3u ¢ 3TUM NpU U3yYEHUU MPEAMETa B OCHOBHOM IIKOJE JOMUHUPYIOLIEE 3HAYCHHE
NpUOOpPEH TaKKe LeH, KaK:

. (¢bopMHpOBaHME  HMHTEJUIEKTYalbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY HNPUHATHIO pelleHui, crnocoOHOH
aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM JKU3HH;

o HaMpaBlIEHHOCTh OOyYeHHs Ha CHUCTEMATHUYECKOE MPHOOIICHHE YYaluXcs K
CaMOCTOSITENIbHOW ~ TMO3HABATEIbHOW  JE€ATEIBbHOCTH, HAYYHbIM METOJaM  IIO3HAHMS,
(bOpMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

. o0ecrieyeHrne YCIOBHH, CHOCOOCTBYIOUIMX IMPHOOPETEHUIO O0YYaroUMMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, TMO3HAHHUS M CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMIIETEHIIMI), MMEIOIUX YHUBEPCAJIbHOE 3HAYEHHUE Ui Pa3IMYHBIX BUJOB
JIeATEIbHOCTH;

J ¢bopMupoBaHHE YMEHHI OOBSICHATH M OLIEHUBATh SABJICHUS OKPYXKAIOIIETO
MHpa Ha OCHOBAaHWH 3HAHUU U OTIBITA, TOJIYYCHHBIX MTPH U3YYCHUH XUMUU;

. dbopMupoBaHHe y O0ydYaIOIUXCSI TYMAaHUCTHUYECKUX OTHOIIECHUH, MOHUMAHHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKU 3KOJIOTHYECKH IeIeCO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOH NEATEIBHOCTH B IEJIAX COXPAHEHHs] CBOETO 3/10pPOBbS U OKpYXKarolleu
IIPUPOIHON Cpenbl;

. pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEHW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TIpO(UIIS M HAMIPABICHHOCTH JAIBHEUIIIET0 00yUeHUsI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMHS» B YYHEBHOM IIJIAHE

B cucreme o6mero oopazoBanust «XuMus» MpU3HaHA 005A3aTENbHBIM YYEOHBIM MPEIMETOM,
KOTOPBII BXOJIUT B COCTaB peaMeTHON o0macTu «EcTecTBeHHO-HAYUYHbIE PEAMETHI».

VY4eOHbIM TUIaHOM Ha e€ M3y4deHHe OTBeneHo: 7 kiacc - 34 y4yeOHbIX yaca, 8§ kiacc — 102
gaca, 9 xiacc (¢pu3-mar rpynma) — 68 gacos, 9 kiracc (xuM-¢u3 rpymnma) - 68 yacoB — ceMUHaApCKHE



3aHsATUA U 34 vaca — nekuuu, 9 kiacc (XuM-0uo rpymma) - 68 yacoB — ceMUHApCKuUe 3aHATHs, 51 yac
— JICKITUH.

COJEPKAHUE ITPOI'PAMMBI

7 KJIACC

XHMHUA B IEHTPe eCTeCTBO3HAHUA

Xumus Kak 4acTh ecrecTBo3HaHus. Ilpeamer xumuu. HaOmroneHue u SKCIEpUMEHT Kak
METOJbl H3Y4YCHMs] €CTEeCTBO3HaHMUsA U XxuMmuu. IIpencraBneHns o Hay4yHOM IIO3HAHMM Ha
SMIMPUYECKOM YPOBHE: HAOIIOJEHUE, U3MEPEHHE, SKCIEPHUMEHT, MOAEIUPOBAHME, BBIYMCIICHHE.
[IpencraBiaenus o HaydyHOM IO3HAHUMM Ha TEOPETHMUECKOM YpOBHE: HaydHble (DakThl, Ipoliema,
TUII0TE3a, TEOPHsl, 3aKOH. SI3bIKk XuMuu. Mcrounnku xumudeckoit uudopmanuu. I[lonarue o meronax
paboThl ¢ XuMHUYeCKUMH BemiecTBamu. OOopynoBaHME ILKOJIBHOM XMMHUYECKOH J1abopaTOpHH.
[TpaBuna GezomacHOro oOpalleHus ¢ BellecTBaMH U J1abopaTopHbIM oOopynoBaHueM. BemiectBa u
XUMHYECKHE PpEaKUMH. ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JIEMEHTHl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTeie u ciokHbIe BewecTBa. MeTamibl 1 HeMeTallibl. BemecTBa MONIEKYIIPHOTO U
HEMOJIEKYJIIPHOIO CTpoeHus. Xumuueckas Qopmyna. Xumusa u ¢usuka. Tema M BelecTsa.
ArperatHoe cocrosiHME BemiecTB. (Du3nMyeckue CBOWCTBa BemlecTBa. XWUMHUSI W reorpagus.
Munepanel 1 ropHsle noponasl. Heopranuueckue 1 opraHu4ecKue OCaJ04Hble MOpOoJbl. XUMHUS U
Ouosiorusi. XUMHUYECKMM COCTaB KJIeTKU. MojenupoBanue. XUMUYECKHE 3HAKM U (POpMyIIbL.
BemectBa npocteie u ciiokHble. AsutoTponus. fIBieHus ¢usznuyeckue U xumuueckue. [IpusHaku
XUMUYECKHUX PEaKLUUU. Y CIOBUS IPOTEKAHUS U IPEKPALLECHNAs XUMAYECKUX peakunid. KatanusaTopsl.

Xumuueckuii sKkcnepumeHm: 3HAKOMCTBO ¢ XMMUYECKOH MOCYJOH, C IpaBUjaMu paboThl B
nabopaTopuu U npuéMaMu OOpalleHusl C JIabOpaTOPHBIM OOOPYIOBAHMEM; U3YYCHHE U OMHCAHUE
(Gu3nUecKux CBOMCTB 00pa3lloB HEOPraHWYECKUX BELIECTB; HaOiroAeHue (pusnueckux (MjiaBlieHUE
BOCKa, TasiHUE JIbJ]a, pAaCTUPAHUE caxapa B CTYIKe, KUIICHHE U KOHJEHCAIUsl BOJbI) U XUMHUYECKUX
(ropeHue cBeuu, MPOKaJIMBAaHUE MEAHOMN NMPOBOJIOKHU, B3aUMOJIEHCTBUE Mela ¢ KMCIOTON) SIBIEHU,
HaOJII0/IeHUe M ONKMCAaHWE NPU3HAKOB MPOTEKAHHS XMMMUYECKHUX peakuui (pas3joxeHue caxapa,
B3aMMOJICIICTBHE CEPHOIl KUCIOTBHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau(ll) npu
HarpeBaHuu, B3auMojeiicTBue xkene3a c pactBopoMm coinu Menu(ll)); ompenenenune Hamuuus
3(UPHBIX Macell, )KUPOB U KpaxMaja B PACTCHHSIX; CO3/IaHHE MOJIeJIel MOJIEKY (IIapOCTEP)KHEBBIX ).

MaremaTtuka B XuMHuHi. UncTble BelecTBa U CMeCH

OTHOCHUTENbHAs aTOMHas M MOJIEKYJIspHas Maccbl. MaccoBas J0Js 3JE€MEHTa B CIOKHOM
BemectBe. KomnuectBo BemiecTBa. Monb — €IMHMIIA KOJMYECTBa BellecTBa. MolsipHas macca.
MonsipHasg Macca cMecu BelecTB. MoiibHas J0JIs1 XMMHUYECKOrO JJIEMEHTAa B COCIMHEHUH.
Haxoxnenue mpocreiimieii opMyIbl BEIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

[Ipupoanbie cMecH: BO3IYX, MPUPOAHBIN a3, HEPTh, MPUPOAHBIE BOJBI, TOPHBIE MOPOABI U
MuHepanbl. [IoHSITHE O TOMOTEHHBIX M TeTEPOTeHHBIX cMecsiX. CrocoObl pasleneHHs cMecew.
Ounctka BemiectB. OObeMHas 10s Ta3a B cMecH. MaccoBas J0J1sl BelecTBa B pacTBope. MaccoBas
Jons mpuMeced. B3anMMOCBSI3b KOJIWYECTBA, MAcChl M YHCIA CTPYKTYPHBIX €IWHUII BEHIECTBA.
PacueTst mo hopmynaM XUMHUYECKUX COCTUHEHHM.

Xumuueckuil KCnepumeHm: N3ydeHUE CIIOCOOOB pa3eeHUus CMecel (C MOMOIIBI0 MarHuTa,
bunpTpOBaHUE, BBHITAPUBAHUE, AUCTHIUIALMS, XpoMaTorpadus), MpoBEICHUE OYUCTKUA MOBAPCHHOM
coJu; afcopOIus; MPUTOTOBIIEHNE PACTBOPA C 3a/IaHHOIM MaccOBOi /10JIel pacCTBOPEHHOTO BEIECTBA,;
BbIpAlIMBaHUE KPUCTAJIOB COJIU.

Crpoenne atoma. [lepnoguyeckas cucrema
Mopens atoma Pesepdopaa. CoctaB aToMHBIX siaep. Pacripenenenue 3mekTpoHOB nepBbIx 20
AIIEMEHTOB I10 PHEPreTH4YecKUM ypoBHsM. [lepmonnueckas cucrema xumuyeckux siementoB J[.M.



MenpneneeBa. Mcropus OTKpeITHS Iepuoaudeckoro 3akoHa. [lepuonsl. I'pynmbsl, TiaBHbIE U
no6ouHsie moarpynmnsl. JKusue u aestenpHocTh .M. Menneneena.

CreleHb OKUCICHHS aTOMOB XMMHYECKUX DJICMCHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEILICCTB.
OrnpezerieHne CTENEHW OKUCIICHUS 1o (opmyiaaM OMHAPHBIX COSAMHEHUN M cocTaBieHHE (Gopmyl
OMHAPHBIX COCTMHEHUM 1O CTENIEHU OKUCIICHUS.

Xumuueckutl sxcnepumenm: B3aMMOJICUCTBHE aKTUBHBIX METAJJIOB C BOJIOM.

Kiaccsl HeOpranm4eckux BeulecTs
Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB.

XuMHuyecKkue peakuum

CyIIHOCTh XMMHMYECKHMX peakuuid. 3aKOHbl COXPAaHEHUS MacChl M SHEpruu. ATOMHO-
MoJeKyJsipHas Teopus. JKusup u gesrenbHocth M.B. JIoMoHOcoBa. Xumuueckue ypaBHeHHUs. THIIBI
XUMHUYECKHUX peakiuil (COSAMHEHHUS, pas3lIoKeHUs, 3amelneHus, oomena). CocraBiieHue ypaBHCHHIA
XAMHYECKHUX peakiui. TUIbl XUMHUUECKUX peakiui. PacueTsl Mo XUMHYECKUM YPABHEHUSM.

Xumuueckuil 3kcnepumenm: HaOMIOJEHHE W OINMCAHUE PE3YNIbTATOB MPOBEACHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcCChl; THIIBI XMMUYECKUX PEaKIUi; M3y4YEeHHE Ipolecca
KOPPO3HH KeJle3a.

MexnpeamMeTHbIe CBSI3H

Peanusanus MEXNpeIMETHBIX CBA3€d IPHU W3YYEHUU XMMHHM B 7 KJAcce OCYIIECTBISAETCA
yepe3 MCI0Jb30BaHUE Kak OOIIMX €CTECTBEHHO-HAyUYHBIX MOHSTUM, TaK U MOHATUH, SBIISIOLIMXCS
CUCTEMHBIMU JJIS1 OTJEJbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOu1re ecTeCTBEHHO-Hay4YHbIE MOHATUA: HAayyHbIH (DakT, rUIoTe3a, TeOpus, 3aKOH, aHau3,
CHHTE3, Kiaccu(uKaus, MepuoANIHOCTh, HAOIIOJCHHE, SKCTIEPUMEHT, MO/ICTTMPOBAHNE, H3MEPEHHE,
MO/IEIIb, SIBIICHUE.

®dusuka: Martepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUJ, H30TOIIbI,
PalMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUYECKUN 3apsijl, BEIIECTBO, TeN0, 00bEM, arperaTHOe COCTOSTHHUE
BEIIECTBa, ra3, PU3NYECKUE BEINYUHBI, €AMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHETHh, 3BE3/1b1, CoHIIE.

buonorus: porocunres, npixanue, 6uochepa.

I'eorpagus: armocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MTOPO/IbI, MOJE3HbIE UCKOMAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

8 KJIACC

Beenenue

IToBTOpEHNE OCHOBHBIX XMMUUYECKUX MOHATUHN: aTOM, MOJIEKYJ1a, XUMUYECKHUN DIIEMEHT, UOH,
SABJICHUA XUMHWUYCCKHUE U (1)I/I3I/I‘I€CKI/I€, MMPHU3HAKN XUMHUUYCCKHUX peaKIIPIfI, YHUCTBIC BCIIIECTBA U CMECCH,
CHocoO0BI pa3fieNieHusi cMecel, THIbl XMMUYECKUX peakluuii. MoJb - eJMHMIIAa KOJIMYEeCTBa BELIeCTBA.
MounsipHas macca.

Crtpoenue BemecTrsa

Crpoenue atoMa. AToM - ciokHast yactuua. [lnanerapuas mMozaenb cTpoeHus aroma. Sapo u
ANEKTpOHHAsT oOosoyka aroma. CocTaB aTOMHOTO sjpa. ODJEeMEHTapHBIE YaCTHUIbI: TPOTOHBI,
HEUTPOHBI, 2NIeKTPOHEI. [IoHsATHE 00 aTOMe KaK COBOKYITHOCTH DJIEMEHTAPHBIX YaCTHII.

B3anmocBsa3p 3apsiaga sapa aroMa ¢ TOPSAKOBBIM HOMEPOM XUMHUYECKOTO JJIEMEHTA B
NepuoanyYecKor cucteme xumudeckux siemeHToB [, . MenaeneeBa. M3oromnbel. CoBpeMeHHOE
MMOHSATHE O XMMHYECKOM DJICMEHTE.

CrtpoeHue »DIIEKTPOHHON OOOJNIOYKH aToMoB dJeMeHToB 1-4 mepuomoB. [Ipuumna
MEPUOIUYECKOTO MIOBTOPEHUS CBOMCTB XUMUYECKUX DJIEMEHTOB U 00pa30BaHHBIX UMHU BEIIIECTB.



CrpoeHue aroma U MEPUOAMYECKUN 3aKOH. B3auMOCBSI3b CTPOEHMSI aTOMa M MOJIOKEHUS
XHMHYECKOTO 3JIEMEHTa B TMEPUOAUYECKOM cucTteme xumuueckux snemeHtoB JI. M. MeHneneena.
N3meHenne CBOMCTB XUMUYECKUX 3JIEMEHTOB B IEPUOJIAX U TPYIIIAX.

Bunpl xumuueckod cBsi3u. MoHHasg xumudeckas cBs3b. VIOHBI: KATHOHBI U aHUOHBI. MOHEBI
npocteie U cioxHble. CocraBineHue (HOpPMYNT COCIUHEHUH 10 BETUYMHAM 3apsiiOB MPOCTHIX U
CIOXKHBIX HOHOB. [ToHsiTHE O POopMyNBHOU enuHuUIle. IOHHBIE KPUCTAIIMYECKUE PEIICTKH.

KoBasientnast xumuueckass cBsa3b. OOmiass siekTpoHHas mnapa. KpaTHocTh M AfiMHA
KOBaJICHTHOHW cBsi3u. OOMEHHBIM M JOHOPHO-AaKIENTOPHBI MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHOM
CBsI3M. DIJIGKTPOHHBIE M CTPYKTYpHBIC (hopmyibl BemiecTB. [IoHSATHE 00 3IIEKTPOOTPHIIATETHHOCTH
XUMUYECKHX 3JIEeMEHTOB. KoBajleHTHasi HeNoysipHass M KOBAJCHTHAs TOJIApHAs XUMHUYECKUE CBS3H.
BasieHTHOCTD U CTENEeHb OKUCICHUSI XUMUYECKUX 3JIeMEHTOB. Omnpe/ielieHue CTeNeHN OKUCIEHUS 110
dbopmyse BeniecTBa. MoJIEKYISIpHBIC U aTOMHBIC KPUCTALNTHYECKUE PEIICTKH.

Merammueckass XUMUYecKas CBsi3b. MeTayuinueckasi KpucTauInuecKas pereTka.

Xumuyeckuil dKcnepumerm. O3HAKOMJICHHE C MOJCISAMH KPHUCTALUINYCCKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMETAJUIOB (rpaduTa W amMasa), CIOXKHBIX BEIIECTB
(XJopuia HATPHS).

KosnyecTBeHHBIE pacyeThl B XUMHH

[IpencraBnenust o razax. Bo3myx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABOraapo.
Monsipubiii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTH ra3oB. OrmpeneneHne OTHOCUTEIbHON
MOJICKYJISIPHOM MAacChl Ta3000pa3HOTO BEHIECTBA IO W3BECTHOHW OTHOCUTEIBHOW IUIOTHOCTH.
OObEMHBIE OTHOILLIEHUS Ta30B IIPU XUMUYECKHUX PEAKIIMSIX.

Xumuueckuil sxcnepumenm. Ka4eCTBEHHOE OIPEICIICHUE COJCPKAHUS KUCIOPOa B BO3yXC;
nojy4eHue, coOupaHue, pacrno3HaBaHWE H HW3YyYEHHE CBOWCTB KHCIOpOJa; HAOIOAEeHUE
B3aUMOJICHCTBHS BEUICCTB C KHUCJIOPOJAOM M YCJIOBUS BO3HMKHOBEHHSI M IPEKPAICHHUS TOPCHHUS
(moxapa).

Knaccupukauus Bemecrs

Knaccudukanus BemecTB MO cocTaBy. MeTalibl - XUMHYECKHE SJIEMEHTHI U MPOCThIC
BemecTBa. Du3udYeckne CBOWCTBA METALIOB (JIEKTPO- W TEIUIOMPOBOTHOCTH, IIACTHYHOCTB,
MeTaldeckuii Oineck). HexoTopele mpencTaBUTENH METAUIOB: MeIb, 30JI0TO, >KEIe30, OJOBO,
QATFOMUHU, CBHHEII.

Hemertanmpl - XuMudeckre 3JeMEHThI M MPOCThIe BeliecTBa. [lonoxkeHne B MepuoandecKoi
CHCTEME JJIEMEHTOB, KOTOpPBIE 00pa3yrOT MPOCTHIE BelecTBa - HeMeTauibl. CpaBHEHUE (DU3HYECKUX
CBOICTB METAJIJIOB U HEMETANIOB. AJuioTponus. HekoTopsie mpeacTaBUTeNn HEMETAIOB: BOJOPO/I,
0J1aropoIHBIC Ta3bl, KUCIOPO ¥ O30H, KpAaCHBIN U 6einblit hocdop.

Knaccudukanms HeOpraHm4eckux CoeTMHEHUH.

Oxkcuapl.  Krnaccudukanmus  okcuzuoB: — cosneoOpasytonue  (OCHOBHBIE,  KHUCIOTHBIE,
amdoTepHbIe) U HecoleoOpasywomue. MexIyHapoaHas HOMEHKJIATypa OKCHUIOB. TpHBUANbHBIE
Ha3BaHUS OKCUJOB. DU3NYECKUE U XapaKTEPHbIE XUMUYECKUE CBOMCTBA OKCUIOB (B3aMMOJCHCTBHE C
BOJIOH, C KHCIIOTAMH U OCHOBaHUSIMH, C IPYTUMHU OKcuaamH ). [Tomyuenue okcumos.

[ToHsiTHE O THUAPOKCHMIAX — OCHOBAHMSIX U KHUCIOPOACOIEPKAIIMUX KUCIOTaX. KHCIOTHL
Knaccudukanus kucinor. MexayHapoqHas HOMEHKIATypa W TPUBUAIBHBIE HA3BaHUS KHCIOT.
Ouznyeckue M XUMUYECKHE CBOWCTBAa KHUCIOT (B3aUMOJACHCTBHE C METalNIaMH, C OKCHUIaMHU
METaJIJIOB, OCHOBAaHUSIMH U coyisiMu). Psim aktuBHOCTH MeTaioB H.H. beketosa. [Tonydenue kucior.
Kucnots! B mpupoje, MpUMEHEHHE BaKHEHIIIUX KUCIOT.

OcHoBanus. Krnaccudukanus OCHOBaHMW: TWIETIOYM M HEPACTBOPUMBIE OCHOBAHUS.
MexnyHapoaHas HOMEHKIIaTypa OCHOBaHWU. TpuBHaNbHBIE HazBaHWs ocHOBaHUU. Illermoum, ux
CBOMCTBa (B3aMMOJCHCTBHE C KHUCIOTHBIMHU OKCHJIAMH, KHCIOTAMH M COJISIMH) W CHOCOOBI
nosrydeHusi. HepacTBoprMbIe OCHOBaHHMS, HX CBOWCTBA (B3aMMOJICHCTBUE C KUCIIOTAMH) U CIIOCOOBI
MOJTyYCHUSI.



AmdotepHocTs. [TorsiTHe 00 aMpOTEPHBIX THAPOKCHIAX (HA TPUMEPE THAPOKCUIOB IIMHKA U
IIOMUHUSA): XMMUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE C KUCIOTAMU U LIEJI0YaMM) U MOJIyYEHHE.

Conu (cpeaHue, KuCible, OCHOBHBIE, JBOWHBIE). MexayHapoaHas HOMEHKJIAaTypa coJieil.
TpuBnanbHbele HazBaHus conell. dusnueckue U xapakTepHble XMMUYECKHE CBOWMCTBA Ha NpHUMEpE
cpeauux coneld. I[lomyuenue coneil. I'eHeTnueckas CBsi3b MEXAYy KiaccaMd HEOPraHUYECKHX
COCIUHEHUN.

OKkcnepumenmanvroe uzyuenue eewjecme u AenreHuu: KoaumuecTBeHHOe olpeneneHue
coJiepKaHus Kuciaopoja B Bo3zayxe. IlonmydeHnue, coOupanue, pacno3HaBaHHE M U3y4EHHE CBOMCTB
kucinoposaa. HaGmoieHre B3anMoJIeHCTBHS BEIIECTB C KUCIOPOAOM M YCIOBUN BO3HMKHOBEHMS U
npekpaineHus ropeHus. O3HaKOMIIEHHE ¢ 00pa3laMy OKCUIOB U ONMHUCcaHue X cBoicTB. [lomydenue,
coOupaHue, paclio3HaBaHHE U U3y4EHHE CBOWCTB BOJOpoJia (ropeHue). Bzaumoaeiicteue Bogoposa ¢
okcupoM wMeau (II). MHccmemoBanme o0OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IUYHON
pacTBOpUMOCTBI0. [IpUroTOBIEHHE PACTBOPOB C OINPEAECIEHHOW MAacCOBOM JOJIEW pPacTBOPEHHOrO
BemecTsa. [IpurorosieHne pacTBOPOB € ONPENEICHHON MOJISIPHOM KOHLEHTpauueld pacCTBOPEHHOIO
BellecTBa. B3anMopelicTBue BoJbl ¢ MeTayllaMH (HaTpueM U KaiblieM). OnpeneneHue pacTBOpOB
KHCJIOT M HIETIOYeH ¢ TOMOIIbI0 MHIUKAaTOpOB. MccnenoBanne o0pas3ioB HEOPraHMUECKUX BEIIECTB
pa3nuuHbIX KiaccoB. M3yuenue B3aumopeiictBust okcuna meau (I1I) ¢ pactBopom cepHOIl KUCIOTHI,
KHCIIOT € MeTaUlaMH, peakuuil HeWTpanmusanuu. [loaydeHue HepacTBOPUMBIX OCHOBAaHHM,
BBITECHEHUE OJIHOIO MeTajljja JAPYTUM U3 pacTBopa coju. B3aumopeicTBue I'MIpokcujia LUHKA C
pacTBOpaMu KHUCIIOT U 1Iesiouel. Pelienne skcepuMeHTanbHbIX 3a/1a4 110 TeMe «OCHOBHBIE KIIACChl
HEOPraHMYECKUX COCTUHEHUI.

Teopus 3J1eKTPOJIMTHYECKOI THCCOUALIUH

PactBopsbl. PacTBopenne kak (u3nko-xumudeckuili mpouecc. MaccoBas 1051 BelleCcTBa B
pactBope.

OnexTpoauTuyeckas aucconuanus. HeanekTponutsl u 31eKTpoauTbl. OCHOBHBIE TOJIOKEHUS
TeopuM 3jeKkTpoauTudeckoi auccounanuu (TI/I). IIpouecc nucconumanuu BemecTB ¢ MOHHBIM U
KOBAJEHTHBIM MOJSPHBIM BHJIOM XUMHUYeCKOW cBs3M. CuiibHBIE U ciia0ble 31eKTposuThl. CTeneHb
nucconuanuu. Knaccudukanus BemecTB ¢ TOYKU 3pEHUS TEOPUH IEKTPOTUTHYECKON AUCCOLUAIINH.
Peakuuu nonHOro ooMeHa. Y cioBus MpOTEKaHUS peaklnii HOHHOro 0OMEHa /10 KOHIIA.

Kucnortsr, B cBete TOMl. OcnoBanus B cBete TO/J]. Conu B cBete TO/,.

I'unponuz. OOpatumblii U HeoOpaTUMBIM TUIponAN3. PaKkTOpPbI, BIUSAIOIIME Ha THAPOIU3
COJIEH.

Xumuueckuu 9KCnepumeHm: UCCIEOBAaHUE 3JIEKTPOIPOBOAHOCTH PAacCTBOPOB  BEIIECTB,
npoliecca JUCCOIMAIUN KUCIIOT, 1esouel U cojel (BO3MOXKHO HMCIOJIb30BAHNE BHJIEOMATEPUAIIOB);
IIPOBEJICHUE OIbITOB, WJUIIOCTPUPYIOUIUX TPU3HAKK TMPOTEKAHUS peaKIUil HOHHOTO oOMeHa
(oOpa3oBaHHEe OcCajKa, BbIIEICHUE Tasza, OOpa3oBaHHE BOJbI); paclo3HaBaHHE HEOPTaHUYECKUX
BELIECTB C TOMOLIBIO0 KAUECTBEHHBIX PEAKLIUK HAa HOHBI; PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIUH

OKuCIUTENbHO-BOCCTAHOBUTENBbHBIE peakuuu. Okucnutensb. BoccranoButens. PaccTaHoBka
KOA(P(UIIMEHTOB B OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX METOJOM JJIEKTPOHHOTO U
ANIEKTPOHHO-UOHHOTO OanaHca. [IpoyKThl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

Xumuyeckuu  9Kxcnepumenm. TIPOBEJCHUE OITBITOB, WUTIOCTPUPYIOUIUX  MPUMEPHI
OKHUCJIUTEIHHO- BOCCTAHOBUTENIbHBIX PEAKIHI (TOpeHHe, PeaKIK Pa3IoKEeHHUs, COSIUHEHMS ).

MexnpeameTrHblie CBSI3H

Peanuzanus MeXnpenMeTHBIX CBs3€ll MpU M3Y4eHUH XMMUU B 8 Kjacce OCYIIECTBIISETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATHH, SBISIOLIUXCS
CUCTEMHBIMU I OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OOmue ecTecTBEeHHO-HAYYHbIC TMOHITHS: HAYYHBIH (DaKT, THUIIOTE3a, TCOpHUs, 3aKOH, aHAJIN3,
CHHTE3, Kilaccu(UKaIus, MepruoANIHOCTh, HAOIIOACHNE, SKCIIEPUMEHT, MOJISIMPOBAaHHUE, U3MEPEHUE,
MO/IEIIb, SIBIICHUE.

®dusnka: Marepus, aroM, DSJCKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIWJI, W30TOIIbI,
PaIMOaKTHBHOCTh, MOJICKYJIA, DIICKTPUUECKHIA 3apsil, IPOBOJIHUKH, TOJTYIPOBOIHUKH, TUIIICKTPUKH,
BEIIIECTBO, TEJO0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, a3, (U3NYCCKHE BEIUYHHBI, CIUHUIIBI
U3MEpEeHusi, KOCMOC, IJIaHEeThI, 3BE3/161, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armoctepa, runpocdepa, MUHEPAIIBbI, TOPHBIE MTOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peakuusi

IToBTOpeHue u yriybiaeHue 3HaHUH OCHOBHBIX Pa3JienoB Kypca 8 kiaacca. OCHOBHBIE OHATUS
U 3akoHbl xuMmuu. Ilepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snementon /. .
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKUX JJIEMEHTOB
NEePBBIX TPEX MEPUOJIOB, KalMsl, KaJlbLUi U UX COEAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM
35eMeHTOB B Ileprouueckoii cucteMe 1 CTpOeHHEM HX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOM CBsA3U. THIBl KPUCTAIIMUECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEILLIECTBA OT THIA KPUCTAIIINYECKON PEIIETKU U BU/Ia XUMHUUECKOH CBSI3H.

Knaccuukanus u  HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB (MEXAyHapogHas MU
TpUBHAJIbHAsA). XHUMHUYECKHME CBOMCTBA BELIECTB, OTHOCALIMXCA K pa3IM4yHbBIM KjaccaM
HEOPraHMYeCKUX COCJUHEHUH, FeHEeTUYECKas CBsI3b HEOPraHMUECKUX BEIIECTB.

Knaccupukanuss XUMHUECKUX pEaKUUil M0 Pa3IUYHbIM NpPU3HAKaM (II0 YHCIY M COCTaBy
YUYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIMJIOBOMY 3G (EKTy, 10 U3MEHEHUIO CTEIEHEH OKUCIEeHUs
XUMHUUYECKHX 3JIEMEHTOB, [0 00OPAaTUMOCTH, IO YYaCTHIO KaTalu3aTopa).

OK30- U SHIOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopocTd XuMH4ecKod peakuuu. [loHsTHe 00 0OpaTHUMBIX U HEOOPAaTUMBIX
XUMHYECKHX peakuusax. lIoHATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusax. Ilonstue o
XUMHYECKOM paBHOBecUHU. DaKTOphI, BIUSIOUIME HA CKOPOCTh XMMHUECKON peakluu U MOJIOKEHNE
XUMHYECKOTO  paBHOBeCHs.  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUH,  DJIEKTPOHHBIN
0aIaHCOKUCIINTEIIBHO-BOCCTAHOBUTENIbHOW  peakiuu.  CocTaBlIeHHEYypaBHEHUH  OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi ¢ UCIIOIb30BaHMEMMETO/Ia IEKTPOHHOTO OanaHca.

Xumuueckui dKcnepumenm. O3HAKOMIICHHE C MOJCIISIMU KPUCTAJUIMYECKHX PEIHIETOK
HEOPraHMYECKUX BEILIECTB — METAJUIOB MHEMeTaoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(x70puaa HaTpUs);UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOM peaklMu OT BO3JEHCTBUS
pa3InYHbIX (PAKTOPOB; PELICHHE HKCIIEPUMEHTANIBHBIX 3ajiau.

HeMeTa/liibl M MX COeIMHEHUS

Bogopon - xumuueckuil 3nemeHT. CTpoeHHE aTOMa, BAJEHTHOCTU U CTENEHU OKHUCIICHUS.
ITonoxenue Bomopona B llepuommueckont cucreme. Bomopox - mpocroe BemectBo. Monekyna
Bojopoaa. Haxoxnenue B mpupone. [lomyuenue Bomopoma u ero (¢u3HUECKHE CBOWCTBA.
XUMHUECKHE  CBOMCTBa  (OKHCIMTEIbHO-BOCCTAHOBUTENbHAs  JIBOMCTBEHHOCTh)  BOJOpOJA:
B3aUMOJICVICTBUE C HEMETa/UIaMH, AaKTUBHBIMM MeETalIaMM M OKCHJAMH MeTaiuioB. Bomopon -
HKOJIOTHYECKU YHCTOE TOMIuBO. [IprMenenue Bojopoaa. Mepbl IpeaoCTOPOKHOCTH MPH paboTe C
BOZIOPOJOM.

I'anorensl.O0mas XapakTepUCTHKAa TajJOT€HOB Ha OCHOBE IIOJOXKEHUS XHMHUYECKHUX
anemeHToB B Ilepmoanueckoit cucreme. CxoacTBa M pa3iaudusl B CTPOCHUM aTOMOB JIIEMEHTOB
NOArpyNIbl. MONEKyNIbl MPOCTBIX BEIIECTB U TaJOr€HOBOAOPOAOB. Du3HuecKue U XUMUYECKHE
CBOMCTBA TAJIOT€HOB.XJIOP - XMMHYECKUH 35eMeHT. CTpOoeHHE aroMa, BAJIEHTHOCTH M CTEIIECHb
okucieHusa. Xuop - mpocroe BemectBo. Haxoxnenue B mpupope. Ilomydenue xmopa u ero
¢uznyeckue CBOMCTBA, paCTBOPUMOCTh B BOJIE (XJIOpHAs BOJA), A€HCTBHE HAa OpraHu3M. XHUMHYe-
cKkue (OKHCIUTENbHBIE) CBOICTBa XJIOpa: B3aUMOJCWCTBHE C MeETaUIaMH M BOJOPOIOM.



B3anmopencTeue xinopa ¢ apyruMu HemetauiaMu. I[Ipumenenue xiopa. XiiopoBoAOpOd U COJIsTHAs
KHCJIOTA: TIOJIy4eHHe, CBOWcTBa. KadecTBeHHas peakmus Ha XJopuna-uoH. dtop, Opom, wHO.
CpaBHuUTENbHAsA XapaKTEPUCTUKA OKUCIUTEIbHBIX CBOMCTB rajloreHoB. KauecTBEeHHbIE peakiuu Ha
Opomu-, HOaUA-UOHBI U oA IIpuMeHeHe raloreHoB U UX COeTUHEHUIA.

Kucnopon - xumuueckuil snemeHT. CTpoeHUE aroMa, BaJIEGHTHOCTU M CTENEHU OKHMCIIEHUS.
Kucnopon -nmpoctoe BemtectBo. Haxoxaenue B npupoae. [lonyduenue kucnoposa, ero puandeckue u
XUMHUUYECKHE (OKUCIMTEIbHBIE) CBOWMCTBA: B3aUMOJICHCTBUE C METAJUIAMM U HeMeTaiamu. Poib
KHUCIIOpOJIa B TPUPOJIE M €ro MpUMEHEHHEe.AJUIOTPONHbIE BUAOW3MEHEHUs Kucioponaa. O30H.
[Tonyuyenue, cBoiicTBa U mpuMeHeHue. JlelicTBue 030Ha Ha opranu3M. O30HOBBIN IUT 3EMIIH.

Boga. CocraB, crpoenne. OcoOeHHOCTH (aHOMaJbHBIE CBOMCTBA) BOJBI. XHMHYECKHUE
CBOICTBa BOJIbI: B3aUMOJICICTBUE C aKTUBHBIMU METaJIJIaMH (ILEJI0YHBIMU U I1EJI0OUYHO-3EMEIbHBIMHU )
U OKCHUJAMH STUX METAJJIOB, C KHUCIOTHBIMH OKcuAamH. KHCIOTHO-OCHOBHBIE CBOWCTBA BOIBI.
Kpyrosopot Boas! B ipupojie. Bona u 3n10poBse. OxpaHa BOAHBIX pecypcoB. OuncTKa BOJBI.

Cepa. Ctpoenue aroma, cTeneHu okucienus, awiorponusa. Cepa B npupoae. Ousndeckue u
XUMHUYECKHE (OKHCIUTENIbHO-BOCCTAHOBUTEIbHAS JIBOIICTBEHHOCTD ) CBOICTBa CephI:
B3aMMOJICHCTBHE C METaUIaMH, BOJOPOJIOM U KHCIOpOJIOM. BzaumopeicTBue cepsl ¢ ApyruMu
Hemeraamu. [Ipumenenue cepsl.CepoBonoposn. Haxoxaenue B mpupoae, moiydeHue, Gpusmaeckue
U XUMHYecKue cBoiicTBa. /JleiictBue cepoBojopoaa Ha opraHu3M. CepoBOIOpOJHAs KHCIIOTA.
Cynbduapl. KauectBennass peakuuss Ha cyiabbua-uoH. IIpumenenue cepoBojgopona U
cynmepunoB.Okcua  cepoei(IV). Tlomyuenue, cBoiictBa u mpuMmeHeHune. CepHUCTas KHCIIOTA.
KauectBennast peakuusi Ha cynbhur-uoH. Oxcun cepsl(VI). Ilomyuenue u cBoiictBa. CepHas
KHCJIOTa, e¢ (U3NYeCKre U XUMHUECKUe cBoiicTBa. CBOICTBA pa30aBiIeHHONW M KOHIIEHTPUPOBAHHOM
CEepHOM KHCIOThL. JlelicTBHE KOHLIEHTPUPOBAHHOM CEpPHOM KHUCIOTHI Ha opraHusm. Oneym.
Cynbtatel. KayecTBeHHast peakuus Ha cynb(dar-woH. 3HAYEHHWE CEPHOM KHUCIOTHI B HApPOIHOM
XO0341CTBE.

A30T - xuMuueckuit anemMeHT. CTpoeHue aroma, BaAJICHTHOCTH U CTEIIEHU OKHUCIEHUS. A30T -
mpocToe BemecTBO. HaxoxkaeHue B mpupoje, NmoidydyeHue U (pU3MuecKre CBOWCTBA. XUMHUYECKUE
CBOMCTBAa  (OKHCIHMTEIIbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh) a30Ta: B3aUMOJCKHCTBUE C
MeTaJlJlaMHM, BOJOPOAOM M KuciaoponoM. IIpumenenne azora.AMmuak. CTpoeHHE MOJEKYIIBI,
noJiyueHue, pu3nyecKkue U XUMUUYECKUE CBOMCTBA: TOpEeHNE, B3aUMOICHCTBHE C BOAOMN, KUCIOTaMHU U
okcuaaMu MetauioB. CoiM aMMOHUS, UX TOJIy4€HHE M cBoicTBa. KadecTBeHHasl peakius Ha MOH
ammoHusl. [lpuMenenne ammuaka u cosneir ammoHus. [IoHsATHE O JPYTHUX BOJOPOJIHBIX COEAMHEHUAX
azota.Oxcuabl azora. llomyuenuwe, cBoOicTBa, NEHCTBHE HAa OPraHU3M M OKPY)KAWOILYIO Cpeny
okcunoB azota(ll) u (IV).A3oTucras kucmora. A30THasi KUCJIOTa, €€ MOJTy4YeHHe, (PU3HYECKUE U
XUMHUYECKHE (OKHMCIMTENbHbIE) CBOWCTBAa: B3aMMOJEHCTBHE C METalJIaMM, CTOSIIMMU B pSAy
aKTMBHOCTH Tociie Bopopoja. IIpmmenenme. Hutparel. KadecTBeHHas peaknuuss Ha HHUTpPAT-HOH.
Kpyrosoport a3zora B npupoze.

®ochop. CrtpoeHue aroma, BaJEHTHOCTH W CTENEHU OKHCIEHUs. Aimorpornus (Oenbli,
KpacHbIH, yepHbIil Gpocdop). Haxoxxnenue B npupoae, noiaydyeHue u pusnyeckue cBoiictsa pocdopa.
XuMmuyeckue cBoicTBa Qocdopa: B3auMOJIEHCTBHE € METalIaMHM, HEMETallaMH U CIOXHBIMU
BellleCTBaMH. BakHeiimme coequHeHus ¢ocdopa: ¢ocoun, okcun dochopa(V) u (1),
otopdochopnas kucnora, docdarsl, ruapodocharsr u nuruapodocdarer. KauectBennas peaximst
Ha (¢ocdar-uon. KpyroBopor ¢ochopa B mpupone. Ilpumenenue dochopa u  ero
COeTMHEHUI. Y TOOpEeHHS.

Yrinepon - XxumMudeckuil aneMeHT. CTpoeHHe aToMa, BAaJEHTHOCTH M CTENEHU OKUCIICHHS.
VYrnepon -mpocToe BemecTBO. AJIOTpOmHBIE Momaudukanuu (anmas, rpaguT) ¥ UX CBOWCTBA.
XUMHUECKHE CBOMCTBA (OKUCIHUTEIBbHO-BOCCTAHOBUTENbHASL JIBOWCTBEHHOCTH) yIiIepoja: TOpeHHe,
BOCCTAHOBJIEHHE OKCHJIOB METAJIJIOB, B3aMMOJEWUCTBHE C METajllaMU, HEMEeTaJlJIaMH U CJIOXHBIMU
BemectBamu. Oxcuasl yraepona(ll) u (IV), monydenue, cBoiicTBa u mpuMeHeHue. JlelictBrue okcuaa
yraepona(ll) ma oprammsm. YronpHas KHUCIOTa, KapOoHaThl W ruapokapOoHaThl. KauecTBenHas
peakius Ha KapOoOHAThl U TUAPOKAPOOHATHL. YTIIEPOJ — OCHOBA JKUBOM (OPraHMYECKOM) MPUPO/IBI.
Oxpana armocepHoro Bozayxa ot 3arpsisHeHuil. [lapaukoBsiii 3¢ dext. Kpyrosopor yriepona B
npupoze. IlepBoHayanbHble MOHATHS 00 OPraHMUYECKUX BEIIECTBAaX KaK O COCJUHEHHUSX yriepoja



(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TNIMLEPHUH, YKCYCHAsl KUCIIOTA). MIX coCcTaB M XMMHUYECKOE
ctpoenue. [loHaTre o OMOTOrMYECKU BayKHBIX BEILIECTBAaX: )KHpax, OeJKax, yriieBojgax — U UX posu
B )KM3HU 4eoBeKa. MaTepraibHOE €AUHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCTUHEHUI.

Kpemuuit - xumuueckuit snement. CTpoeHue aToMa, BaJCHTHOCTH M CTEIIEHU OKUCIICHHS.
Kpemuuii - mpoctoe BemecTBo. Haxoxxaenue B mpupoje, MOXydeHHEe W (PU3MyYecKHe CBOMCTBA.
XuMUYecKkue  CBOMCTBa  (OKHUCIMTENbHO-BOCCTAHOBHUTENbHAS  JBOMCTBEHHOCTb)  KPEMHHS:
B3aMMOJICMCTBHE € HEMETaUlaMM, MeETalllaMd U CIOXKHbIMU BemectBaMu. Cunad. Oxcun
kpeMHmsI(IV) m KpemMHUEBas KHUCIIOTa, CHIIMKAThl. KpeMHUI - OCHOBa HEKMBOW (HEOPTraHUYECKOMN)
npuposl. [Ipumenenne kpemuus. IloHsTHE O CUIMKATHON IPOMBIIUICHHOCTH.

Xumuueckuil 3Kcnepumenm: W3ydeHHE OOpa3LOB HEOPraHMYECKHX BEIIECTB, CBOMCTB
COJITHOM KHUCJIOTBI; TPOBECHUE KAUECTBEHHBIX PEAKINI HA XJIOPUI-NOHBI U HAOIIOCHUE TPU3HAKOB
UX TPOTEKaHUs; OMBITHI, OTpaxkarolue (U3NYECKUe U XMMHUYECKHE CBOWCTBA TaJlOT€HOB M HUX
COEMHEHUH (BO3MOXKHO HCIIOJIB30BAaHNUE BUICOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3liaMu XJIOPUIOB
(ranoreHu1I0B); O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUZECOMATEpHAJIOB);  HAONMIOJACHWE  TMpolecca  OOyriaMBaHMsA  caxapa  HOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM KHUCIOTHI; M3y4Ye€HHUE XHMUYECKUX CBONCTB pa30aBICHHOW CEpHOI
KHUCJIOTBI, TPOBEJACHME KAYECTBEHHOH peakiuu Ha cyiab(paT-uOH M HaAOIIOJeHHE NpuU3HaKa eé
MPOTEKaHHUs; O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMM a30Ta, (ochopa W UX COETUHEHUI
(BO3MOXKHO HMCIOJIb30BaHUE BHUAEOMATEpUAOB), 0Opa3laMu a30THBIX U (HOCHOPHBIX yIOOpEHHIA,
1oJjlyueHue, coOupaHue, paclio3HaBaHWE U W3YYEHHE CBOMCTB aMMUaKa; IPOBEACHHE KaUYECTBEHHBIX
peakiuii Ha HOH aMMOHHUS U docdaT-uOH U U3yUeHHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHE
KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO HCIIOJIb30BAHHWE BMJIEOMATEPHAJIOB);
U3Yy4YEeHHE MOJeNell KPUCTAIUIMYECKUX pPeIETOK anMasa, rpaguta, QysiepeHa; O3HAKOMIIEHUE C
IIPOLIECCOM  a/cOpOLMU  PAcCTBOPEHHBIX BELIECTB AKTUBHUPOBAaHHBIM YITIEM U yCTPOHCTBOM
MIPOTUBOTa3a; MOJyueHUE, CoOMpaHHe, paclo3HABAHUE W HM3YyUEHUE CBOMCTB YIJIEKHUCIOrO Ta3a;
IIPOBEJICHUE KAYECTBEHHBIX pEeakUUi Ha KapOOHAT-U CHUJIMKAT-MOHbI M HM3yYEHUE NPU3HAKOB MX
OPOTEKaHUs; O3HAKOMJICHHE C TMPOAYKUMEH CHJIMKATHOW MPOMBIIIJICHHOCTH;  PElIeHUE
HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeillne HeMeTaibl ¥ X COSTUHEHUS.

MeTaJuuibl M UX COCAMHEHUS

[Tonoxenue >MeMEHTOB, 00Pa3yIOLIMX MPOCThIE BellecTBa — MeTaibl, B [lepuoandeckoit
CUCTEME, OCOOCHHOCTH CTPOEHHUS UX aTOMOB, PaJUyChl aTOMOB, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHU
OKHCJICHHUS.

[Ipoctele BemiecTBa — MeTauibl. MetauMyeckas XUMHUYECKas CBA3b M METAJUIMYeCcKas
KpHUCTaJNIN4ecKas perieTka. XapakTepHble GU3NUYecKrue CBONCTBA METAJLIOB.

Mertannsl B mpupoge. OOmme crnocoObl MOTy4YeHUS METauioB (IMIMPOMETaTyprus,
THJIPOMETAIUTYPI U, YIEKTPOMETAILTYPIus). XUMHUUECKUe (BOCCTAaHOBUTENIbHbIE) CBOMCTBA METALIOB.
Psin aktuBHOCTH MeTayuioB. OTHOILLIEHHE METAJUIOB K HEMETallJlaM, paCTBOpaM COJIEH, KMCIIOT U BOJIE.
Koppo3us mMeTamioB u ciocoObl ee npe1oTBpaIeHusl.

[[lenounslie Metauibl. O0IIas XapakTEPUCTUKA XUMUYECKUX AJIEMEHTOB TJIABHOM MOATPYMIIbI
I rpynnsl. CTpoeHHE aTOMOB LIEJIOYHBIX METAJUIOB. PacmpocTpaHeHHE WIENOYHBIX METAUIOB B
IpUposie U CcrHocoObux noiydeHus. dusnueckne U XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U
BOXHEHIINX COETMHEHUH (OKCHIOB, TMJIPOKCUIOB, coieil). buonornueckas poiab W NpUMEHEHHE
coenuHeHu HaTpus U kanus. Kanuitasle yno6penus.

Marnwuit u kansiuid. OO1as xapakTepucTHKa XUMUYECKHX 3JIEMEHTOB TJIaBHOM moArpymms! 11
rpynnsl. CTpoeHHEe aTOMOB MarHusi M Kajplus. MarHuii M KaiblMil B HPHUPOJAE, CIOCOOBI HX
NOJy4YeHus, (PU3MUECKue U XHUMHUYecKkue cBoMcTBa. OcoOEHHOCTH CBOMCTB MarHusi. Baueiimne
COEIMHEHUS MarHusl M Kajablus (OKCHIbI, TUIPOKCHUIBI M COJHM), MX CBOICTBA U INpPUMEHEHHE.
KauecTBeHHas peakius Ha NOH KaJlblus. buonorudeckas pojbp U NIPUMEHEHUE COCIMHEHUI MarHus
U Kajibius. JKecTKoCTh BOJBI U CLIOCOOBI ee ycTpaHeHus. [IpeBparienns kapOoHAaTOB B IPUPO/IE.

AmomMuHnii. CTpoeHue atoMa amoMHHMA. Ero mnpupojHble COEAMHEHMs, IOJIy4YEHHE,
du3nYecKne W XUMHUYECKHE CBOMCTBA. B3ammopeicTBHE ¢ HeMeTaulaMH, OKCHJIaMH METaJlIOB,
pacTBOpaMH KHCJIOT M Ienodei, Bogoil. CoenuHeHUs alOMUHHS, aM(OTEpHOCTh €ro OKcuaa U



ruapokcuaa. KadecTBeHHass peakuus Ha WOH aliOMUHUA. [IpuMEHEHHWE allOMHHHS UM €ro
COCTUHEHUN.

XKeneso. OcobOeHHOCTH CTpPOEHHUS aTOMa IKeje3a, CTENeHW OKucieHus. [lpupoaHbie
COCTMHCHMS XKeJe3a, €ro MnoxydeHue, Gu3ndecKkue 1 XuMu4Ieckue cBorcTBa. OKCHIBI, THIPOKCUIBI U
comu xene3a(ll) u (II). KauecTBeHHble peaknuu Ha HOHBI Fe?* u Fe*'. Coenunenus xenesa B
creneHn okucieHus +6. CIuiaBpl Keje3a - YyryH, CTajlb. 3HAYCHHUE jKelie3a M €ro COCIMHCHHUH B
JKU3HEHHBIX MPOLIECCAaX U B HAPOJIHOM XO3SIHCTBE.

Xpom. OcoOEHHOCTH CTPOCHHSI aTOMa XpoMa, CTeNeH! OKucieHus. [Ipupoaubie coeqmHeHUs
XpoMa, ero moixydeHue, GU3NIecKue U XUMUYECKUe CBOMCTBA. OKCHIIBI, THIPOKCHIIBI U COJIU XpOMa
(ID), (IIT) u (VI). KauecTBeHHBIE peaKIIMu HA HOHBI Cr*, cr**, Cr0,%, Cr,0+*. 3naueHue XpoMa H €ro
COCIMHEHUH B )KU3HEHHBIX MPOIECCaX U B HAPOJHOM XO3SMCTBE.

Xumuyeckuil dKcnepumenm. O3HAKOMJICHHME C oOpa3llaMd METaJUIOBH CIUIABOB, WX
(U3HYECKUMU CBOMCTBAMH;, H3yYCHHUE PE3YJIbTATOBKOPPO3UU METAIIOB (BO3MOXKHO UCIOJIH30BAHUE
BHJICOMATEPHAIIOB),0COOEHHOCTEH B3aUMOJICHCTBUS OKCHJIA KaJbIlMs M HATPHUSAC BOJAOW (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); HCCIICIOBAHHE CBOWCTB JKECTKOW BOJBI; MpOIIECCa TOPECHHS
JKeje3a B KUCIOPOJe(BO3MOXKHO —HMCIOJIb30BAaHUE BHUICOMATEPHUATIOB); IPU3HAKOBIPOTEKAHMS
KAueCTBEHHBIX PEAKIMUA HA MOHBI (MarHus, KalbIUs,aTIOMUHUS, 1MHKa, *kene3a(ll) u xenesza(Ill),
meu(Il)); HabGmroeHHen omMcaHWE MPOIECCOB OKPAIIMBAHMSA IUIAMCHHM WOHAMHU HATpHs,Kalus U
KaJblKs (BO3MOXXHO HCIIOJIB30BAaHUE BHICOMATEPUAIIOB);UCCIICIOBaHHEe aM(pOTEPHBIX CBOHCTB
TUAPOKCHIA QIIOMUHUSH THAPOKCHUIA IIMHKA; PEIICHUE JKCIEPUMEHTAJIbHBIX 3a1ad [0
TeMe«BakHeHIIe MeTauIbl U UX COCTUHEHUSY.

XuMHUS U OKpYKALIas cpeaa

HoBbie maTepuansl u TexHonoruu. BemecrBa W marepuanbl B ITOBCEIHEBHOW KH3HU
yejioBeka. XUMHUSI M 3J0pOBbe. be3omacHoe HCIOJb30BaHUE BEIIECTB U XMMHYECKUX PEaKIuil B
ObiTy. IlepBas moMOmIBIIPHM XMMHYECKUX OXOTax U OTpaBieHUsXK. OCHOBBI 3KOJIOTHUYECKOU
TPaMOTHOCTH. XUMHYECKOe 3arps3HEHHE OKpYKalollel cpeasl (mpeaenbHas JOMyCTHMAast
KoHIeHTpanus Bemects — [1JIK).

Ponb xumMuM B perieHnn dKOJIOTUYECKUX MPOOIeM.

[IpupoHbIlE MCTOYHHMKHU YTJIEBOJOPOIOB (yroyib, MPUPOIHBIA Ta3, HE(TH), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

Xumuyeckuil skcnepumenm: MU3y4eHHE 00pa3IOB MaTepUaloOB (CTEKIJIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MexnpeamerHblie CBA3U

Peanuzanus MeXIpeIMETHBIX CBsI3€d NMpH HM3YYEHMHM XMMHUU B 9 Kilacce OCYLIECTBIISETCS
yepe3 MCIOJb30BaHHe Kak OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATUMN, TaK U MOHATHH, SBISIOLIUXCS
CUCTCMHBIMH JJI OTACIBHBIX NPEAMETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAay4YHbIE MOHATUA: HAay4HBIM (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHaIM3,
CUHTE3, KiIaccuduKaIys, IepHuouIHOCTb, HAOII0IeHNE, IKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHUE,
MO/IEIIb, SIBIIEHUE, TApPHUKOBBIN 3(PeKT, TEXHOTIOT s, MaTepHaJIbl.

®usuka: Marepusi, aToM, DOJEKTPOH, MNPOTOH, HEWUTPOH, HWOH, HYKIUJ, HU30TOIbI,
PaAOAaKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKUN 3apsifl, IPOBOJIHUKH, IIOJIYIIPOBOJHUKH, IUDIIEKTPUKH,
(OTO27EMEHT, BEIIECTBO, TeENO0, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA, TIa3, PpacTBOp,
pPacTBOPUMOCTh, KpUCTAIIMUECKAs PEHIETKA, CIUIAaBbl, (PU3MUECKUE BETUUYMUHBI, €AMHUIBI H3MEPEHNS,
KOCMHUY€ECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, COMHIIE.

buonorusi: ¢QortocunTes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEpAIbHbIE YyIOOpEHUs,
MHKPOIJIEMEHTBI, MAKPO3JICMEHTHI, MUTATCIIBHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJE3HBIE NCKOMAEMBbIE,
TOIUIMBO, BOIHEIE PECYPCHIL.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«XHUMHUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA



W3ydyeHne XuMHM B OCHOBHOM IIKOJIE HANpaBiIeHO Ha JOCTHXKEHHE OOydaromUMUCS
JUYHOCTHBIX, METAIIPEIMETHBIX M MIPEIMETHBIX PE3YyIbTATOB OCBOCHHUS y4€OHOTO MpeIMeTa.

JIN4HOCTHBIE pe3yJbTaThbl

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOrO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHUU B €IUHCTBE Y4eOHOIl M BOCIUTATEIBHON AESITEIbHOCTU
Opranu3anud B COOTBETCTBUU C TPAJULUOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATBIMU B OOIIECTBE MpaBWIaMH U HOPMaMU IOBEJIEHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALMH 00Y4atOIUXCSl.

JIN4HOCTHBIE pe3yJbTaThbl OTPAKAIOT C(l)OpMI/Ip()BaHHOCTb, B TOM YHCJI€ B YaCTH:
HanI/IOTquCKOFO BOCIIUTAHUA

1) HIEHHOCTHOrO OTHOLIEHMSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIINI0, TTOHMMAHUS 3HAYEHUS XMMHUYECKOH HAyKd B JKM3HM COBPEMEHHOIro OOLIEeCTBa,
CIOCOOHOCTH

BJIAJIETh JIOCTOBEPHOW MH(pOpMAIMEl O MEePEeIOBBIX TOCTHKEHUSX U OTKPBITUSX MHPOBOH H
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUIX 00 YCTPOWCTBE MUpa U OOILECTBA;

I'pasxkmaHcKkoro BOCHMTAHUA

2) mpencTaBIEHUS O COLMAIBHBIX HOpMAax M MpaBWIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHBE, KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B OOINECTBEHHO IIOJIE3HOW, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKONH M APYrMX BHUAAX AESTEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOM ACATCIBHOCTH IIPHU BBIITOJHCHUU y‘~I€6HBIX, IIO3HABAaTCIIbHBIX 3aJa4, BbIIIOJTHCHHUHU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX HMPOEKTOB, CTPEMJICHHS K B3aMMONOHUMAaHMIO U
B3aMMOITOMOIIH B IPOIIECCE ITOW yueOHOU e TeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MMOBEACHUE U
MIOCTYIIKK CBOMX TOBApHILEH C MO3ULHUA HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUsA
IIOCJIEJICTBUM MOCTYIIKOB;

HeHHOCTI/I HAYYHOI'0O MO3HAHUSA

3) MHUPOBO33PEHUYECKHMX TIPEJICTABICHUM O BEMIECTBE M XUMHYECKOW  PEaKIUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIIAIOINIMX OCHOBY IS
MOHUMAHUS CYIIHOCTA HAayYHOW KapTUHBI MHUpPA; MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPOBI, B3aUMOCBS3IX UEIOBEKA C TPUPOTHOM

Cpeaoii, 0 pOJIM XUMUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

4) Mmo3HaBaTEIbHBIX MOTHBOB, HAIpPABICHHBIX HA IOJTYYCHHE HOBBIX 3HAHHWHA MO XUMHH,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JaEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNnbHOM, MH()OPMAIIMOHHOW M YUTATENbCKONH KYIbTYpPhI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEIbBHOW paboThl ¢ Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATYPOH, TOCTYITHBIMH
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) mHTEpeca K 00y4YEHHUIO W TO3HAHUIO, JIFOOO3HATEIIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOCKTHOW M MCCIEIOBATEIbCKON IEeATENbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

®opMHPOBAHUSA KYJIbTYPBHI 310POBbS

7) OCO3HAaHMA LOEHHOCTHU XHW3HH, OTBCTCTBCHHOI'0O OTHOLICHUSA K CBOEMY 3I0POBBIO,
YCTAaHOBKH Ha 3IIOpOBBII71 06pa3 JKHN3HH, OCO3HAHHUA HOCJ'IC,Z[CTBPIIZ " HCIIPUATHA BPCAHBIX IMPHUBBIYCK



(ynorpeOsieHUsI ~ aJKOTOJsl, HAPKOTUKOB, KYPEHHUS), HEOOXOAWMOCTH COOJIOACHHUS IPaBHII
0€30MacHOCTH MPU OOPAIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pEaIbHOM KU3HU;

TpyaoBoro BoCnuTaHUA

8) uHTepeca K MPaKTUYECKOMY M3y4eHUIO Mpodeccuii U TpyAa pa3aIndHoro poja, yBaKeHHE K
TPYAy U pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCIIE Ha OCHOBE NPUMEHEHMSI MPEAMETHBIX
3HAHUU 110 XMMHH, OCO3HAHHOTO BbIOOpa MHIMBUIYaIbHOU TPAEKTOPUHU MPOIOJKEHUS 00pa30BaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH; yCHemHol npopecCuOHANbHON NEATENbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH;
TOTOBHOCTb aJalTUPOBATHCS B IPOPECCHOHATBHOI cperie;

9K0JI0rn4ecKoro BOCIMUTaHus

9) 5K0JIOrMYECKH 11€TIeCO00Pa3HOr0 OTHOIICHUS K MIPUPOJIE KaK HCTOYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHMS, MMOHMMaHHS IICHHOCTH 3J0pOBOr0 M 0e30macHoro oOpasa >KHU3HH,
OTBECTCTBCHHOI'O OTHOILICHUSA K CO6CTB€HHOMY (1)I/I3I/I‘-ICCKOMY " IICUXUYCCKOMY 310POBbIO, OCO3HAHHA
IICHHOCTH COOJIFOZICHUSI MPaBHJ OE30MIaCHOTO IMOBEICHHS TPU paboTe ¢ BEUICCTBAMH, a TAKXKE B
CUTYAIIHUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

10) criocoGHOCTH NPUMEHATH 3HAHUS, IMOJIydaeMble MPU W3YYEHUM XMMUHU, JIJIS pElICHUS
3aja4, CBSI3aHHBIX C OKPY)KAIOLICH MPHUPOJHON CpEIOil, MOBBIIMICHUS YPOBHS SKOJIOTHYCCKON
KYJIBTYPBI, OCO3HaHUs TIOOAILHOTO XapakTepa 3KOJOTHYCCKUX MpOoOJIeM M MyTed WX peHIeHHS
MIOCPEJICTBOM METOJIOB XUMHUH,

11) »KOJIOrMYECKOTO MBIIIJIEHHUS,, YMEHHUS PYKOBOJCTBOBATbCSI MM B I103HABATEIbHOM,
KOMMYHHKATHBHOHN M COLIMAIBHOM MPAKTHKE.

MeTtanpeaMeTHble pe3yJIbTAThI

B cocraBe MeTanpenMETHBIX pPE3YJIbTATOB BBIICISAIOT 3HAYMMBIC ISl (DOpPMHUPOBAHMSI
MHUPOBO33pEHHUsI OOIEHAyYHbIE MOHATHS (3aKOH, TEOpUs, MPHUHIMI, TUIOTe3a, (akKT, CHUCTEMA,
MPOIECC, OJKCIEPUMEHT M Jp.), KOTOpbIE HCIIONB3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMeTax W TMO3BOJSIOT HA OCHOBE 3HAHUU W3 ATUX MPEIMETOB (POPMHUPOBATH MPENCTABICHUE O
[EJIOCTHOW HaydyHOM KapTHMHE MHpa, M YHUBEpCAIbHbIE Yy4eOHbIE AEUCTBUs (I1O3HABATENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJIATUBHBIE), KOTOpblE o0OecrneynBaroT (OpMHUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

MeranpeamMeTHble pe3yJbTaTbl OCBOCHHMS 00pa30BaTEJbHOH NPOIrpaMMbl 10 XMMHH
0TPAkKaI0T OBJIAJleHHEe YHHBEPCAIbHBIMM MO3HABATEIbHBIMY /ICHICTBUAMH, B TOM YK CJIe:

ba3oBbIMY JJOTHYECKHUMH JeHCTBUAMH

1) ymMeHMeM HCHOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOECHUU 3HAHUM:
pacKpbIBaTh CMBICI XUMUYECKUX MOHATHM (BBIAEIATH MX XapaKTEPHbIE NMPU3HAKH, YCTaHABIUBATh
B3aMMOCBS3b C JIPYTUMH IMOHSATUSMU ), UCIIOJIb30BATh MOHATHS 17151 OOBSICHEHUSI OTAEIbHBIX (PaKTOB U
SBJICHUW; BBIOMpATh OCHOBAaHUS W KPUTEPUHM IS KiIacCU(UKAIMM XHMHYECKHUX BEIIECTB U
XUMHYECKMX peaKlMi; yCTaHaBIMBaTh IPUYMHHO-CIEJICTBEHHBIE CBSI3UM MEXAY OOBbEKTaMU
W3YYEHHUS; CTPOUTH JIOTUYECKHUE pacCyKIEHUs (MHIYyKTUBHBIE, I€AYKTUBHBIE, [10 aHAJIOTUH); AEIaTh
BBIBOJIbI U 3AKJIIOUEHUS;

2) yMeHueM NPUMEHATh B Ipoliecce MO3HaHUS MOHATHS (IPeIMETHBIE U METalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENU, HCIHOJIb3yeMble B XHMHH, NpeoOpa3oBbIBaTh LIMPOKO
IPUMEHSEMbIE B XMMHHM MOJEIBHBIE INPEACTABIECHUS — XUMHYECKUH 3HAK (CHMMBOJ 3JIEMEHTA),
XuMHYeckass Qopmyiaa UM ypaBHEHME XUMHYECKOW pEaKkIUu — TpU pelIeHuu y4deOHO-
IIO3HABATEJIBHBIX 33/1a4; ¢ YYETOM 3TUX MOJEIBHBIX MPEICTABICHUN BBIABIATh U XapaKTepU30BATh
CYILIECTBEHHbIE TPU3HAKU U3y4a€MbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIIHi;
BBISBIISITH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBA3H U MPOTUBOPEUUS B U3Y4aeMBbIX



nponeccax M ABJICHHUAX, NOpcAjiaraTb KPUTCPpUH IJId BBIABJICHHUA 3THUX 3aKOHOMepHOCTeﬁ n
MPOTUBOPEUYNH; CaMOCTOSITEIIPHO BBIOMpATh CIOCOO pemieHuss y4eOHOW 3amaund  (CpaBHUBATH
HECKOJIbKO BapHaHTOB PEIICHHUs, BBIOMpPATh HaWOOJIee MOAXOMAIIMN C Y4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUER);

Ba3zoBbIMU HcclIe0BATEILCKUMH AeHCTBUAMH

3) yMeHHEM HCIIOJIb30BaTh IOCTaBJIEHHBIE BOIPOCH B Ka4eCTBE MHCTPYMEHTA IO3HaHUS, a
TaKKe B KayecTBE OCHOBBI JJIsi (OPMHUPOBAHMSA THUIOTE3bl 10 MPOBEPKE IMPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

4) mpuoOpeTreHue OmbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U TMPOBEICHHUIO YYEHHUYECKUX
9KCHEPUMEHTOB: YMEHHE HaOJI0JaTh 3a XOJOM IIPOLECcca, CAMOCTOSTEIbHO IPOTHO3MPOBATH €ro
pe3yibTar, (HOopMyaHMpoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yiabTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMsl, COCTABIIATh OTYET O IPOJIETAHHON padoTe;

Paboroii c nndopmanuei

5) ymeHueM BbIOMpaTh, aHAIU3UPOBATb M HMHTEPIPETUPOBATH HWHGOPMALMIO PA3IUYHBIX
BUJOB U (OpM MpencTaBlieHUs, I[OJYy4aeMyl M3 Pa3HbIX HCTOYHMKOB (HAy4YHO-TIOIYJISpHas
JUTEepaTypa XMMHUYECKOTO COJIEp)KaHus, CIIPAaBOYHbIE 1MOCOOUS, pecypchl MIHTepHEeTa); KpUTHUECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMALIHIO;

6) yMEHHEM IPUMEHSTH Pa3INYHBIC METO/IbI M 3aIIPOCHI MIPH MOMCKE U 0TOOpE HHPOPMALIUHU U
COOTBETCTBYIOLMX JaHHBIX, HEOOXOAUMBIX JJIsi BBINOJIHEHUS y4eOHBIX M IO3HABaTENbHBIX 33734
ONpeAeNéHHOr0 THIA; NPUOOpEeTEeHHEe OIblTa B 00JacCTH HCIOJIb30BAHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJAJCHUE KyJbTYpOHl aKTUBHOIO MCIIOJIb30BAaHUS Pa3INYHBIX
MIOUCKOBBIX CHCTEM; CAMOCTOSTEIHHO BBIOMPATh ONTHMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIUU
U WUIIOCTPUPOBATh pPElIaeMble 3a/lauid HECIO0KHBIMM CXE€MaMHM, JuarpaMMaMu, IpyruMu (popmamu
rpaguK U UX KOMOUHAIUSIMU,

7) yMEHHEM HCIMOJb30BaTh M aHAJIMW3UPOBATh B Ipoliecce Y4eOHOW M HCCIIE0BaTENbCKOM
JeSATENIbHOCTH MH(OPMALIMIO O BIUSHUH MTPOMBIIIJIEHHOCTH, CEJIbCKOT0 XO035HCTBA U TPAaHCIIOpPTa Ha
COCTOSIHME OKpY2KaroLen IPUPOJHON Cpesl;

yHI/IBepcaJILHLIMI/I KOMMYHUKATUBHBIMHA JelCTBUSIMU

8) yMmeHueMm 3ajaBaTh BOIPOCHl (B XOJ€ Juajora W/WIM JUCKYCCHM) MO CYILECTBY
oOcyxmaemMold  TeMbl, (OpPMyTUpOBaTH CBOM TPENJIOKECHHUS OTHOCHTEIHHO  BBITOJHEHUS
NpeI0KEHHOH 3a/1a4H;

9) npuoOpereHue oOmbITa MPEe3EHTAlMM PE3yJIbTaTOB  BBIMOJIHEHUS  XHUMHUYECKOIO
JKCIIepUMEeHTa (J1abOpaTOPHOIO OMbITA, 1a00paTOPHOI pabOTHI IO UCCIIEOBAHNIO CBOIMCTB BELIECTB,
y4e0HOTO MPOEKTA);

10) 3aMHTEpPECOBAaHHOCTb B COBMECTHOM €O CBEpCTHMKAMU IIO3HABATENbHON U
UCCIIEIOBATEIIBCKON JAEATENBHOCTH TIPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yd4€Ta OOIIMX
UHTEPECOB M COIJIACOBaHMA NO3MLUK (0OCYXKJEHUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOPJWHAIIMSI COBMECTHBIX JIEHCTBUH, ONpeeNieHre KPUTEPHEB M0 OIICHKE KadyecTBa BBITOJTHEHHOMN
paboThI U J1p.);

YHuBepcaabHbIMU PeryJsiTHBHBIMH /1eiCTBUSIMH

11) yMeHHeM CaMOCTOSATENBHO  OMPENENATh IeIH JAEATeIbHOCTH, IUIAHUPOBATb,
OCYIIIECTBIISATh, KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOKO JICATEIHHOCTB,
BbIOUpaTh HamOonee H(P(GeKTHBHBIE CIOCOOBI pEHIEHUS YYeOHBIX M TO3HABATENBHBIX 3ajad,
CaMOCTOSITENIBHO COCTaBJIAITh WM KOPPEKTHPOBATh NPEIJIOKEHHBI QJITOPUTM JEHCTBUHA IIPH



BBINOJIHEHUH 33J]aHUi ¢ Y4ETOM NOJyYeHHs HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX
U peaKklysX; OLlEHUBATh COOTBETCTBUE ITOJIyUEHHOI'O Pe3yJIbTaTa 3asBICHHOM LIETH;

12) yMeHueM WHCHOIB30BaTh M AaHAIU3UPOBATh KOHTEKCTHI, IpPEAaraéMbple B YCJIOBUU
3aJaHUN.

IIpenmeTrHble pe3yabTaThI

[MpenMeTHBIE  pe3yabTaThl  MPEACTABICHBI MO TojaM  OOy4YeHHS W OTPaKaroT
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS CACTYIONINX YMECHUINA:

7 KJIACC

1) packpwieams cmbici OCHOBHBIX XMMHUYCCKHX TMOHSATHI: aTOM, MOJICKYJa, XMUMHYCCKHUN
9JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMeCh (OAHOPOJHAs W HEOJAHOPOJHAas),
OTHOCHUTEJIbHAS aTOMHAas U MOJICKYJIIpHAas Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAsT Macca,
MaccoBasi JI0Jii XMMHYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBI OOBEM, CTENEeHb OKHUCIICHUS,
XUMUYECKasl pPeaKIus, KIACCU(PUKAIMSA PEaKIUi: pPeaKIuu COCAMHEHHS, PEAKIUU Pa3JIOKCHUs,
peaKuu 3aMelIeHHs, peakluu OOMEHa; SAPO aToMa, DJIEKTPOHHBIM CJIOH aToMa, WOH, KaTHOH,
AHUOH, PACTBOP, MAacCOBas J10JIA BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAaIlKsl) B pacTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. 1. 1);

3) ucnonvzosams XUMUYECKYIO CUMBOJIMKY TSl COCTaBlICHUsT (DOPMYIT BELIECTB U ypaBHEHHUI
XUMHYECKUX PEAKIIUM;

4) onpedensimvb CTENEHb OKUCICHHUS AaTOMOB JJIEMEHTOB B OHHAPHBIX COCIHHEHHSX,
MIPUHAJICKHOCTH BEUIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUM TI0 popMmyIiam;

5) packpvisames cmoicn Tlepuogudeckoro 3akona JI. M. MenaeneeBa; 3aKOHOB COXPaHCHHS
MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YYCHHS; pa3auyarh MOHSITHS
«rnaBHas moarpynmna (A-rpymnma)» u «mnobouHas mnoarpynna (b-rpymma)», mMansle u Ooibline
nepuoabl; coomuocums 0003HAUEHMsI, KOTOpble MMeroTcsi B Tabmuue «llepumoguueckas cucrema
xuMuyeckux anemeHToB [[. M. MeHneneeBa» ¢ UMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, 0OIIee YUCIO JIEKTPOHOB U paclpe/ielieHne Ux 1o
AIIEKTPOHHBIM CJIOSIM);

6) xnaccuguyuposams XUMHYECKHE DJICMEHTHI, HEOPTaHMUYCCKHUE BEIECTBA; XUMHUECKHE
peaxiuu (1Mo YUCIy U COCTaBY YYacTBYIOIINX B PEAKI[UHU BEIIECTB);

7) ebluucasims OTHOCHTEIBHYIO MOJCKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAcCOBYIO
JIOJTIF0 XMMHYECKOTO dJIeMeHTa 1o ¢GopMylie COSTUHEHHS; MACCOBYIO JIONIO BEIIECTBA B PACTBOPE;

8) npumensimo OCHOBHBIC OIEPAIMM MBICTUTEIBHON IEATEILHOCTH — aHAJW3 W CHHTE3,
CpaBHEHHE, 0000IIeHre, CUCTEMAaTHU3aIINI0, KIacCU(DUKAIINIO, BRISIBICHUE MTPHUYNHHO-CIIEACTBEHHBIX
CBSI3€M — JIJI1 M3YYEHHs CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIMI; ECTECTBEHHO- HAYYHBIE METOIbI
MO3HaHUS — HaOII0eHNEe, U3MEPEHHE, MOJICTUPOBAHUE, SKCTIEPUMEHT (PEeabHBIN U MBICTICHHBIN );

9) creooéamv TpaBUIAM  TOJB30BAHUS XMUMHYECKOW TIOCYHAOH ©  J1abOpaTOpPHBIM
o0opyoBaHUEM, a TAK)KE MPaBUIIaM OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUSIMH 10
BBITIOJITHCHHUIO JIA0OPATOPHBIX XWMHUUYECKHX OIBITOB; TUIAHHUPOBATH W TMPOBOJAUTH XUMHUUYECKHE
AKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB IMIEJIIOYEH M KUCIOT C TOMOIIBIO HHAMKATOPOB
(makmyc, herondTanenH, METUIOPAHXK | JIp.).

8 KJIACC

1) packpwieamv cmvici OCHOBHBIX XMMHYECKHX TMOHSATHI: aTOM, MOJCKYyJa, XHMHUYCCKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAA),
BaJICHTHOCTh, OTHOCUTEJbHAs aTOMHAs M MOJIEKYJIsIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi JIOJII XMMHUYECKOTO JIeMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM, OKCHI,
KHCJIOTA, OCHOBAaHUE, COJIb, AJIEKTPOOTPHUIIATEIHHOCTD, CTEMEHb OKHUCICHUS, XUMUYECKas PEaKIvs,
KIacCU(UKALlMs pPEeaKlIUi: peaklud COSAMHECHUS, PEaKIUU pPa3lIoKEHHUs, PEaKIMu 3aMelleHus,



peaknuu oOMeHa, 5K30- M PHIOTEPMUYECKHE PEAKIMM; TEIUIOBOH 3(P(EKT peakuuu; sapo aroma,
JJIEKTPOHHBIA CJIONH aToMa, aToOMHas OpOHTalb, paguyc aToOMa, XHUMHYECKas CBS3b, MOJSpHas U
HEMOoJISIpHasi KOBAJICHTHAs CBs3b, MOHHAs CBA3b, WOH, KAaTHOH, aHWOH, PAacTBOp, MAaccoBas IO
BellecTBa (IIPOLEHTHAs KOHIIEHTpAIKsl) B pacTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYCCKHX MOHATHH (CM. M. 1) U IPUMEHSTH
9TH MOHATHUS IPU ONKMCAHUU BEIIECTB U UX MPEBPALLCHUI;

3) ucnonv3o6ams XUMHUYECKYIO CHMBOJIUKY JUIsi COCTaBIICHHs (POPMYIT BELIECTB U ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensms BAJCHTHOCTb aTOMOB JJICMCHTOB B OWHAPHBIX COCIMHEHHSX; CTCICHb

OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUAX; NMPUHAAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COeAMHECHHM 1o (opmynaMm; BUI XUMHYECKOH CBs3M (KOBAJICHTHAs W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;
5) packpvisame cmoicn Tlepuoauueckoro 3akoHa J[. M. MeneneeBa: 1eMOHCTPUPOBATH TIOHUMAaHHUE
NEPUOANYECKON 3aBUCHMOCTHM CBOMCTB XUMHYECKMX O3JEMEHTOB OT HX I[IOJIOXKEHHUS B
[lepuomuyeckoil cucremMe; 3aKOHOB COXPAaHEHHs] MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO Y4YEeHHsI, 3aKOHa ABOTAJpO; ONUCLIBAMb U Xapakmepuzoeams TAOIWYHYIO (hopmy
[leprnomuveckoil CUCTEMBbl XMMUYECKHUX JJIEMEHTOB: Pa3lMyuaTh MOHATUS «TJaBHas moiarpymnma (A-
rpynna)» u «mnobounas mnonarpymnma (b-rpymnma)», manble u OONbIINE MEPHOIBL, COOMHOCUMDb
0003Ha4YeHHsI, KOTOpble UMeITca B Tabnuie «llepuoanueckas cucteMa XUMHUYECKUX 3J1€MEHTOB /.
W. MenneneeBa» C YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHS aTOMOB XHMHYECKHX JIIEMEHTOB
(coctaB u 3apsi sAapa, oOlIee YHCIO ANEKTPOHOB U pacHpellelieHHe UX MO AJIEKTPOHHBIM CIIOSM);
UMETh MPEJICTABIICHHE O TIEPUOJMUECKON 3aBHCUMOCTH CBOWCTB XUMUYECKHUX 3JIEMEHTOB (KHCIOTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCHAOB U THUAPOKCUIOB); YMETh
OOBSICHATB CBSI3b IOJIOKEHUS dJIeMeHTa B [leproamueckoil cucTeMe ¢ paclpeielieHneM 3JIEKTPOHOB
10 SHEPreTUYECKUM YPOBHSM, IOyPOBHSIM M OpOUTAJISIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

6) xnaccuguyuposams XUMHYECKHE SJICMEHTHI, HEOPTaHMYCCKHUE BEIECTBA; XUMHUCCKHE
peaxiuu (1o YUCIy ¥ COCTaBY YYaCcTBYIOUINX B PEAKI[UHU BEIIECTB, M0 TEINIOBOMY 3P deKTy);

7) xapaxmepuzosams (onucviéams) OOIINE XUMHUECKHUE CBOMCTBAa BEIIECTB Pa3IHUYHBIX
KJIaCCOB, TOATBEpXKJasi ONMCAaHHE NpUMEpaMH MOJIEKYJISPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIUM;

8) npocnosuposams CBOWCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KAueCTBEHHOTO COCTaBa;
BO3MOXHOCTH MTPOTEKAHHUS XUMUYECKHUX TPEBPALICHNN B PA3IHYHBIX YCIOBUSIX;

9) gwbiuucaiMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO W MOJISIPHYIO MAacChl BEILECTB; MAaCCOBYIO
JIOJIF0 XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COSIUHEHMsI; MACCOBYIO JIOJIIO BEIECTBAa B PacTBOPE;
MOJIBHYIO JIOJIF0O XUMHUYECKOTO 3JIEMEHTa B COEJMHEHUH, MOJSPHYIO KOHIIEHTpPALMIO BELIECTBA B
pacTBope; yMEHHE HaXxOJIUTh MPOCTEUIIYI0 (popMyITy BEMIecTBa IO MAaCCOBBIM MIJIM MOJIBHBIM JIOJISIM
3JIEMEHTOB, MPOBOJIUTH PACUYEThl IO YPABHEHUSAM XUMMUYECKHX pEeaKkIUil ¢ ydyeToM HeJocTaTka
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BHIXOJA MPOAYKTA, 3HAUEHHS TEIJIOBOTO d(PQeKTa peaxium;
YMEHHUE OIpeNeNiaTh COCTaB CMecell C UCIOIb30BAaHUEM pEIIEHUs] CHUCTEM YypaBHEHUH C JABYMS U
TpeMsi HEM3BECTHBIMU;

10) npumensimob OCHOBHBIE OIEpPALMU MBICIHTENBHOW JEATEIIFHOCTH — aHaJlW3 M CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATH3aINI0, KIacCU(PUKAINIO, BHISIBJICHAE PUIHMHHO-CIIEICTBEHHBIX
CBsi3el — JJISl U3YUEHHs CBOMCTB BEILIECTB M XUMHUUECKUX PEaKIHil; €CTECTBEHHO- HAYyUYHbIE METOIbI
MIO3HAHUST — HaOII0JICHNE, H3MEPEHHE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbIN U MBICIICHHBIN ),

11) cnedosamv TpaBHIaM TOJB30BAHHUS XHUMHUYECKOW TMMOCYJOH U J1aOOpaTOPHBIM
000pyI0BaHUEM, a TAK)KE MTPABHIIAM OOpAIIEHHsI C BEMIECTBAMHI B COOTBETCTBHH C HHCTPYKIIUSMH 10
BBITOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO M COOMPAHHUIO Ta3000pa3HBIX
BElIEeCTB (BOJIOPOAA U KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C ONpeAeNEHHOW MaccoBOil Jqoiei
pacTBOPEHHOTO  BEIIECTBA; IUIAHUPOBAaTb M IMPOBOAUTH XHMHUYECKHE OKCHEPUMEHTHI I10
pacro3HaBaHHUIO PACTBOPOB IIIEJIOYEH U KUCIIOT € MOMOIIBI0 MHAUKATOPOB (JJakMyc, ¢peHoNTanenH,
METWJIOPAHXK U JIp.).

9 KJIACC



1) packpvieams cmbici OCHOBHBIX XMMHYECKUX MOHATHHA: XMMHUYECKUI 3JIEMEHT, aTOM, MOJICKYJIa,
WOH,  KaTHOH,  AaHHOH, MpPOCTOE  BELIECTBO,  CJIOXKHOE  BELIECTBO,  BaJCHTHOCTH,
3IEKTPOOTPHUIIATENILHOCTD, CTENICHb OKUCIICHUS, XUMHUECKas peakliys, XUMHUUECKasl CBSI3b, TEIJIOBOM
3ppeKT peakuuu, MOJib, MOJSIPHBIA 00BEM, pacTBOP; AIIEKTPOJIUTHL, HEIIEKTPOJHUTHI,
JNEKTPONUTHYECKAsT JUCCOLIMALIMSA, pEeaKUUd HMOHHOTO OOMEHa, KaTauu3arop, XUMHUYECKoe
paBHOBecHE, 0OpaTHUMble U HEOOpAaTUMbIE PEaKIMH, OKUCIUTEIbHO- BOCCTAHOBUTEIILHBIC PEAKIINH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBIEHHUE, aJUIOTPOIUs, aM(pOTEpHOCTb,
XUMHUYECKas CBSA3b (KOBaJCHTHAsl, MOHHAs, METAJNTMYECKasA), KPUCTAIIIMYECKasl PElIETKa, KOPPO3Hs
METaJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOM peakinu, npeaesibHo nomyctumas konuentpauus (I11K)
BEIIIECTBA; OTHOCUTEINIbHAS TIOTHOCTh T'a30B, MOJISIPHAsE Macca CMECH, MOJIbHAS JIOJII XMMUYECKOTO
3JIEMEHTa B COCIMHEHUH, MOJISIpHAsi KOHIIEHTpAIlHs BEIIeCTBAa B pacTBOPE, COMMU (KUCIbIE, OCHOBHBIE,
NBOWHBIC, CMEIIAHHbIC), KOMIUICKCHBIE COCAMHEHHUS, DSHEPreTHMYECKH IOAYpOBEHb aToMa,
BOJIOPOJHAs CBsI3b, BaH-JE€P-BaajbCOBa CBA3b, KPUCTAIMYECKUE pEIIeTKH (TPUMUTHUBHAS
KyOndeckas, OOBEMHO-IIEHTPUPOBAHHAs  KyOWYecKas, TpaHEICHTPUpPOBAaHHAS  KyOWdeckas,
reKcaroHajlbHasi MJIOTHOYIIAKOBaHHAs); YMETh MPUMEHITh CUCTEMY XMMHUYECKUX 3HAHW, KOTOpas
BKJIIOYAaET OCHOBOIIOJATAIOIINE 3aKOHBI: 3aKOH ABOTaJpO W €ro CIencTBHs, 3akoH ['ecca m ero
CIEJICTBUS, 3aKOH JCHCTBYIOIIUX Macc, AJIEMEHTHl XUMUYECKOW TEPMOJIMHAMUKUA KaK OJHON H3
TEOPETUUYECKIX OCHOB XHMHH;

2) uLIOCmpupo6ams B3aMMOCBS3b OCHOBHBIX XUMHYECCKUX TOHATUN (CM. M. 1) U IPUMEHSTH
9TH MOHATHUS TIPU ONHCAHUU BEIIECTB U UX MPEBpaIllCHU;

3) ucnonv3oeams XMMHUYECKYIO CHMBOJIUKY Ul COCTaBlICHHs (POPMYIT BEIIECCTB U ypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

4) onpedensmp BaJCHTHOCTb U CTCIICHb OKHCICHUS XMMUYECKUX 3JICMEHTOB B COSIMHECHUSX
pPa3IMYHOTO COCTaBa; MPUHAJUICKHOCTh BEIIECTB K OMpEAeNEHHOMY KIJIAcCy COEIWHEHUH I10
dopmynaM; BUA XUMHYECKOH CBSI3M (KOBAJICHTHAs, MOHHAs, METAUNINYECKas) B HEOPTaHUYECKHUX
COCIMHEHUX; 3aps]l MOHA IO XMMHUYECKOH Qopmyse; XapakTep cpeibl B BOIHBIX pPacTBOpPax
HEOPraHMYECKUX COCTMHEHUH, TUI KPUCTAJUIMIECKON PEIIETKN KOHKPETHOTO BEIIECTBA,

5) packpwisams cmwicn Tlepuoanueckoro 3akona JI. V. MenzeneeBa 1 JeMOHCTPUPOBATH €r0O
NOHUMAHHE: ONUCLIBAMb U Xapakmepuzosams TadmmaHyo ¢opmy Ilepuomudeckoil crucTeMbl
XUMHYECKHX OJIIEMEHTOB: pa3fuyaTh MOHATUSA «TJIaBHas moArpymnmna (A-rpymma)» U «mobodHas
noarpynna (b-rpynma)», Manple W OONBIIME TEPUONBI, COOMHOCUMbL O0O03HAYECHUs, KOTOpBIC
UMEIOTCd B MEPUOANYECKON Tabiuie, ¢ 4YHCIOBBIMHU XapaKTEpPUCTHMKAMHM CTPOEHHS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3aps[l sijpa, oOIIee YMCIO IEKTPOHOB M paclpeieieHue uX 110
AJIEKTPOHHBIM CIIOSIM);00bACHAMb O0IINE 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH B IpeJiesiaX MaJIbIX IEPHUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HX aTOMOB;

6) xraccuguyuposames XUMHYECKHE SJCMEHTHI, HEOPTaHMUYCCKHUE BEIIECTBA; XUMHUECKHE
peakiuu (10 YMCIy W COCTaBYy yYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, 1o
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUUECKUX JIEMEHTOB);

7) xapaxmepuzosams (onucviéamsv) o0OUHE U CHenU(PUISCKHE XHUMHUYCCKHE CBOWCTBA
MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPKAas OMHCAHHE MPUMEpPaMU MOJEKYISIPHBIX U HOHHBIX
YpaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHX pEaKIuif, (U3WYecKHne W XHWMHUYECKHE CBOMCTBa
mpOCThIX BemecTB (0op, docdop (kKpacHbIid, Oemblii), Meb, IIMHK, CEPEOPO) U CIOKHBIX BEIIECTB, B
TOM YHCJIE X BOJHBIX pacTBOpoB (okcupa W runpokcua xpoma (III), mepmaHraHaT Kamusi, OKCHJIBI
azota (I, II, 1V), ranorenunsr kpemuus (IV) u dochopa (III u V), 6opHas kucnora, ykcycHas
KHCJIOTAa, KACIOPOJICOIEPKAIIUE KHCIOTHI XJIOpA M UX COJIH);

8) cocmaensimv ypaBHEHUs SJIEKTPOIUTUYECKOW JUCCOIMAIIMH KUCIOT, LIEJIOYeH M COJeH;
TOJTHBIE W COKpAalI€HHBIE YpaBHEHHWS pEaknuid HMOHHOTO OOMEHa; YpaBHEHUS pPEaKIHH,
MOJTBEPXKIAIOIIMX CYIIECTBOBAHUE T€HETHUECKOW CBSI3M MEXAY BEIIECTBAMH Pa3IMUHBIX KJIAaCCOB;
MOJIEKYJISIpHBIC U HOHHBIE YPaBHEHUS TUAPOIIN3a COJIEH U TPEICKa3hIBaTh XapaKTep CPEIbl B BOIHBIX
pacTBopax coJeii;

9) packpvisamb CYITHOCTh OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX pPEAKIMA MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;



10) npocnozuposams CBOWCTBAa BEUIECTB B 3aBUCHMOCTH OT UX CTPOCHHUS; BO3MOXKHOCTHU
IIPOTEKAaHNUs XWMHUYECKUX IPEBPALICHUM B Ppa3IUYHBIX YCIOBHUSAX; BO3MOXKHOCTb IPOTEKAHHS
XUMHYECKMX IIPEBpAIICHUM B PA3JIMUHBIX YCIOBHUSX HAa OCHOBE IIPEACTABICHUM XUMHYECKON
KMHETUKH U TEPMOJMHAMUKY;

11) eviuucnsames OTHOCUTEIBHYIO MOJCKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB; MAaCCOBYIO
JIOJIF0 XUMHMUYECKOr0 3JIEMEHTa 10 (OpMyJie CO€AMHEHUs; MAaCCOBYIO JIOJIIO BEIECTBA B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaklvy;

12) cnedosams npaBuIaM IIOJB30BAHMS XUMHYECKOH IMOCYHOi U J1aDOPAaTOPHBIM
000pyI0BaHUEM, A TAKXKE MTPAaBUIIaM OOpAIEHHsI C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH I10
BBINOJIHEHUIO JA0OPAaTOPHBIX XUMHMUYECKUX OIBITOB I10 MOJYYEHHIO M COOMPAHHUIO ra3000pa3HbIX
BEIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

13) nposooums peakuuu, MOATBEPKIAIOUINE KAUSCTBEHHBIH COCTaB pPa3MYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM NYTEM  XJIOpUA-, OpoMua-, MomuAa-, KapOoHar-, ¢ocdar-, CHIMKAT-,
cynbdar-, cyabQUT-, CyabPHUI- HUTPAT- © HUTPUT-AaHUOHBI, THJPOKCH/I- HOHBI, KATHOHBI aMMOHUS U
MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOILIUE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

14) ¢dbopmupoBaTh NpakTUYECKUE HABBIKM IJIAHUPOBAHUS M OCYILECTBJIECHUS XUMHYECKUX
DKCIIEPUMEHTOB: IPUTOTOBIIEHHE pPACTBOPOB C  OINPEACICHHOW MOJSPHOM  KOHIIEHTpaluein
pPAcTBOPEHHOI'0 BEIEeCTBa, IPUMEHEHUE MHIUKATOPOB (JlakMyca, MeTWIOpanxka U (eHondTanenHa)
JUIs OIpEJeNieHUsl XapakTepa Cpelbl B pacTBOpax coJied, HcclieloBaHHE aM(OTEpHBIX CBOMCTB
ruapokcuaa xpoma (III), ymenue pemars sKCIepUMEHTaJIbHBIE 3a/a4uu 10 TeMe «OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIMU», YMEHUE PEIIaTh HKCIEPUMEHTAIbHbIE 3alau 10 TeMe «l'maponus
coJeity;

15) npumensimb OCHOBHBIC OIEPALIMU MBICIUTEIBHON AEATEIBHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, O0OOILIEHHE, CUCTEMATH3ALUIO, BBISIBICHWE NPUYMHHO-CIEICTBEHHBIX CBA3EH — JUIs
W3YYEHHUsl CBOMCTB BELIECTB U XMMHYECKHX PEAKLUM; €CTECTBEHHO-HAyYHbIE METOABI TO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEJINPOBAHNE, IKCIIEPUMEHT (peaibHbIi U MBICIICHHBII).

KPUTEPUU OLIEHKHA 3HAHUM
Ouenka «5»

e VY4YeHHK OCBOWJ BECh TEOPCTHYCCKHI MaTepral W YMEET MPUMEHSATh €r0 B HM3MEHEHHBIX
CUTYyaIlUsX, YCTAHABIMBATh IPUYMHHO-CJICICTBCHHBIC CBSI3M MEXIY (PaKTaMu U SIBICHUSIMH,
JeNaTh BBIBOJBI, 0000IIaTh Marepuan, MPOTHO3HPOBATh CBOMCTBA BEIECTB, ONMUPAsCh HA
3HAHUSA O CBOMCTBAX aHAJIOTMYHEBIX O0BEKTAX;

® VYBEPEHHO MPOBOJUT XUMHYECKHH DKCIEPUMEHT, 3HAET W COOJIOAAET MpaBWiIa TEXHHUKH
Oe3omacHOCTH Tpu paboTe B XUMHUYECKOW J1abopaTopuu, MOXKET CaMOCTOSTEIbHO
IUTAHUPOBATh XOJT SKCIIEPUMEHTAIBHON pabOThI, OCBOMIT HABBIKM OCHOBHBIX METOJI0B pabOTHI
C BeEIIECTBAMH, YMeEeT COoOMpaTh M pAaClO3HaBaTh Ta3bl, 0€3 OIMMOOK pemaer
SKCTIIEPUMEHTAJIbHBIE 33/1aUl Ha PACIIO3HABAHNE HEOPTAHUYECKHUX BEIECTB;

e yMEET IOJIb30BaThCS PA3IMYHBIMU HCTOYHMKAMHU HWH(OpMAIMK MJIs TOJYYSHHS HOBBIX
3HaHUHM, CHOCOOEH  AHAIU3UPOBaTh  MMOJYYCHHYIO HH(GOpMAIMIO, TBOPUYECKH €€
nepepadaThIBaTh C IMEIbI0 MOTYUYEHUS HOBOTO YUeOHOTO MPOIYKTa;

® u3JaraeT Marepuan rPaMOTHBIM SI3BIKOM (PYCCKMM M XHMHUYECKHUM) KaK MPHU YCTHOM, Tak U
MUCHbMEHHOW PEYH, YBEPEHHO BJIAZICET TEPMHUHOJIOTHUEH TpEIMETa;

e [pUMEHSET IMOJyYCHHbIE 3HAHUS B I[OBCEIHEBHON OJKW3HH; 3a00TUTCA O YHCTOTE
OKpYKarolle Cpebl;

e 0e3 omMOOK MPHUBOJUT YPABHEHHS PEAKIIM, XapaKTePHU3YIOIIHMEe XUMHUYECKHE CBOMCTBa
BEIIECTB M CIOCOOBI MX IOJIYUYEHHS, YCTaHABIMBAET T'€HETHUYCCKYIO B3aMMOCBSI3b MEKIY
BEII[ECTBAMY;

e pemaer 0a30Bble, KOMOMHUPOBAHHBIC U HECTAHIAPTHBIC 3a/Ia4H;

e  BBINIOJIHSCT pPa3IMYHBIC BUBI 3aanuii Ha 100-90%.

Ounenka «4»



V4YeHUK OCBOMJI OCHOBHOM TEOpPETHYECKMH Marepual U yMeeT MPUMEHATh €ro B
AQHAJIOTUYHBIX CUTYallUsAX, YCTAHABIMBATh NIPUUMHHO-CIEACTBEHHBIC CBS3U MEXIy (pakTamu
U SIBJICHHUSIMH, JIEJIaTh BBIBOJIbI, 0000IIaTh MaTepHall;

YBEPEHHO MPOBOAUT XUMMUYECKHI SKCHEPUMEHT, 3HAE€T M COOJIOJAeT MpaBHila TEXHUKU
0e30IacCHOCTH NpU paboTe B XMMHUYECKOH J1a0OpaTopuu, MOXKET I'PaMOTHO IMPOBOAMTH
AKCIIEPUMEHTAIbHONW pabOThl B COOTBETCTBUM C BBIJAHHOW HMHCTPYKLUEH, OCBOMJ HABBIKH
OCHOBHBIX METOJIOB palOOThI C BELIECTBAMH, YMEET COOMpaTh U paclo3HaBaTh ra3bl, peuiaer
HKCIIEpUMEHTANIbHBIC 33]]a4d Ha PACIIO3HABAHNE HEOPTAHUYECKHUX BEILECTB;

yMEET I0JIb30BaThCsl PA3IMYHBIMU HMCTOYHMKAMHM HH(OpMauu A IOJy4eHHs HOBBIX
3HaHUM, CIOCOOEH aHAIM3UPOBATH MOYYEHHYIO0 HHPOPMALIUIO;

U3JaraeT MaTepual rpaMOTHBIM SI3BIKOM (PYCCKMM M XMMHYECKHM) KaK MPU YCTHOW, TaK U
NUCHbMEHHOW PEYH, YBEPEHHO BJIAZICET TEPMHUHOJIOTHUEH MpeIMeTa;

IPUMEHSET IIOJAY4YEeHHblE 3HAHMS B IIOBCEJAHEBHOM JKM3HM; 3a00THTCA O YHUCTOTE
OKpY’Karollel cpesbl;

3HAET OCHOBHBIC YPaBHEHHUS PEAKIUH, XapaKTepU3YIOIINE XUMUIECKHNE CBOMCTBA BEIIECCTB H
CrocoObl UX MOJYYEHHUS; yCTAaHABIMBACT FEHETUUYECKYIO B3aUMOCBS3b MEX/y BEIIECTBAMH;
CaMOCTOSITENIFHO PELIaeT pacyeTHbIC 33a4H, B TOM YHCIIe KOMOMHUPOBAHHEIC,

BBITIOJIHSICT pa3IMyHble BUBI 3a1anuii Ha 89-70%.

Onenka «3»

YyeHuk B OCHOBHOM (He MeHee 50%) OCBOMI TEOpETHYECKUH MaTephal M yMEeT ero
BOCIPOM3BOANTH, 000CHOBHIBATH N3BECTHBIN MaTepUa;

MPOBOJANT XWUMHYCCKHHA DKCIEPHUMEHT B COOTBETCTBHUHM C WHCTPYKIMEH YYHUTENs, 3HACT H
COOJIIO/IaeT TpaBWiIa TEXHUKH O€30MacHOCTH MpH  paboTe B XMMHUYECKOW JTabOpaTtopuu, He
JOMyCcKaeT TpyObIx omuOOK mpu paboTe C BEIIECTBAMHU, YMEET MPOBOJUTH OCHOBHBIE
KaueCTBCHHBIC PEAKIIMH Ha UOHBI M Ta3bl, UCIIOJIb3Ys AJITOPUTMBI BBHITIOTHEHUST pa0OTHI;

yMeeT I0JIb30BaTh TOTOBYIO MH(POPMAIIMIO U aHATHU3UPOBATH €€;

yMeeT M3Nlarath U3y4eHHbBIH MaTepual, UCIONIb3Ys, B TOM YHCIIE XUMUUYECKHUE TEPMHUHBI.

HE YMEET NMPUMEHSATH TMOJyYEeHHBIC 3HAHWS B IOBCEJHEBHOW >KM3HU; 3a00THUTCS O YHCTOTE
OKpYKarolleu Cpeibl;

JOTYCKaeT OIIMOKM B YpPaBHEHMSIX PEaKIUil, XapakTepu3yIolue XHUMHUYECKHE CBONCTBA
BEIIECTB M CHOCOOBI WX TIONyYEHHUsS; 3aTPyAHAETCS TpU BBIOJHEHUU 3aJaHUN Ha
YCTAHOBJICHHE TEHETHUECKON B3aUMOCBSI3H MEX/Ty BEIICCTBAMU;

pemiaeT 6a30BbIe 3a7a4K;

BBITIOJTHSIET pa3TUYHbIE BUABI 3aaHuii Ha 69-50%.

Ouenka «2»

Y4eHnK He OCBOWJI BECh TEOPETHUECKMI Marepuan Kypca, He CIIOCOOCH YCTaHABIMBATh
NPUYHHHO-CJICICTBEHHBIE CBS3H MEXY (DaKTaMH U SBJICHUSMHU, JIEJIaTh BHIBOJIBL;

HE yMeeT IPOBOJIUTh XUMHUYECKHUI SKCIIEPUMEHT JJa’ke 0 BBIJAHHON MHCTPYKIMH, HE 3HAET U
(umu) He coOmofaeT NpaBWIa TEXHUKH O€30MacHOCTH Mpu paboTe B XMMHUYECKOH
nabopaTopuu;

HE yMeeT M0JIb30BaThCsl ICTOUHUKAaMU MH(opMaIuu;

HE yMeeT U3J1araTb MaTepuall TPaMOTHBIM SI3BIKOM; HE BJIaJIeeT TEPMUHOJIOTHEN TIpeaMeTa;

HE TPUMEHSET TOJyYeHHBIE 3HAHWS B TIOBCEJAHEBHOW JKM3HU; HE 3a00THUTCS O YHCTOTE
OKpYKarolle cpebl;

HE yMeeT MUCaTh YPaBHEHUS PEaKIUH, XapaKTepU3yIolue XUMIUECKIEe CBOWCTBA BEIIECTB U
CHOCOOBI UX MOTYYCHHUS;

He pemraeT 0a30BbIE 3a7a4H;



e  BBINIOJIHAET Pa3IMYHbIE BUBI 3aJaHUI MeHee ueM Ha 50%.

TemaTuueckoe IIAHUPOBaAHUE

Knacc 7
Ne Tema KonnuecTBO akameMu4ecKux
TEM 4acoB
Bl
1 XuUMHS B IIEHTPE €CTECTBO3HAHUS 8
2 Maremaruka B XumMuu. Yuctelie 14

B€IIECTBa U CMECH

3 Crpoenue atoma. [lepnoanueckas 5
cucrema
4 Kinaccel HeOpraHn4eCcKux BEIIECTB 3
5 XUMHUYECKUE PEaKIIH 3
Kaace 8
Ne Tema KonunuectBo
TeM aKaJIEeMUYECKHUX YaCOB
bl
1 BBenenune 2
2 Crpoenue BeniecTra 17
3 KonnyecTBeHHBIE pacueTsl B XUMHUH 3
4 Krnaccudukanus BemecTs 33
5 Teopust 2nEKTPOIUTHUECKOHN TUCCOLMALIAN 25
6 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. 11
7 IToBTOpEHMe. 11

Kaacc 9 (¢pu3-mar)

Ne Tema KommgectBo

TeEM aKaJIeMHYECKHUX YacoB

Bl
1 OCHOBHBIE TTOHATHS U 3aKOHBI XUMUN 3
2 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX 7

peakuuii

3 HemeTaiiel M UX coeIMHEHUS 32
4 MeTaimuiel ¥ X COSTMHEHUS 14
5 XuMuUs 1 OKpYKarolas cpea. 6
6 IToBTOpCeHME 6




Kanacc 9 (xum-¢u3)

Ne Tema KomnyectBo akameMuyecKux
TeM 4acoB

bl CemuHapbl JIEKIIUU

1 OCHOBHBIE TTOHATHS U 3aKOHBI XUMHH 9 4

2 3aKOHOMEPHOCTH MTPOTEKAHUS 4 2

XMMHYECKUX PEAKIUI

3 Hemertamiel 1 uX coeHEHUS 32 17

4 MeTajuiel ¥ UX COSIUHEHUS 14 7

5 | Xumus u okpyxaromias cpesa. 4 3

6 | IloBropenue 5 1

Kuaacce 9 (xum-6mo)

Ne Tema KonmmuecTBO akajieMHUIeCcKHX
TeEM 4acoB

bl CemuHapbl JIEKIIUHU

1 OCHOBHBIE TTOHSTHSA B 3aKOHBI XUMHUH 9 4

2 3aKOHOMEPHOCTH MPOTEKAHHS 4 2

XUMUYECKHUX PEaKInid

3 HemeTaiuiel ¥ UX coeIMHEHUS 32 28

4 MeTtamisl 1 X COeTMHEHUS 14 12

5 XUMHUS U OKpY>Karolas cpeja. 4 4

6 | [ToBTOpeHHe 5 1

[Ipunoxxenue k paboueii mporpamMme

OueHoYHBbIC MAaTEPHATBI

7 KUIIACC
1. Cwmewanu 4 nutpa ¢propa u 11 auTpoB xsmopoBogoposaa. Haiinure o0beMHYI0 101110 KaX10TO Ta3a
B [TOJIy4EHHOM CMECH.
2. MaccoBas moinsi mpuMecei B muponro3ute cocrarisier 15%. Haliaure maccy mpumeceit B 316 T
MUPOIIO3UTA.
3. Tpwu BemapuBanuu 120 r pacTBopa moxydmin 3 T conn. OnpeaenuTe MacCOBYIO OO BEIIECTBA
B UCXOJHOM PacTBOPE.
4. B omHOM M3 THAPOKCHIOB OJIOBA MAacCOBast J0Js SJIEMEHTOB paBHa: 0yioBa — 63,6%, KuciIopoa
—34,2%, Bogopona — 2,1%. Onpenenure Gopmyiry 3TOro THAPOKCHIA.
5. B cMmecu HaxoAsTCsl CTPOUTENBHBINA MECOK, CaXapHBIA MECOK, *KeJle3Hble ONUIKU U napapu. C
MIOMOUIbI0 KAKMX IIPUEMOB MOYKHO Pa3Je€NIUTh ATy CMECH?
6. PaccuuTaiiTe OTHOCHTENbHBIE MOJIEKYJIsIpHBIE Macchl BemecTB: Al,S;, CaCO3z;, Ba(OH),, SOs,
Fez(SO4)3.
7. 3amojHuTte ITYCTBIC KIICTKU B Ta6J'II/ILICZ
Hasganue 3HaK I'pynna, Komuuects | Konuuects | KonauuecTB | konudecTB | HOMeEp
9JICMCHTA QJICMCHTAa noarpyiima () O IPpOTOHOB | O 0 nepuoaa, B
QJICKTPOHO B AAp€C QJICKTPOHO QJICKTPOHH KOTOpOM
B Ha B B aTOMC bIX Haxo4auTcAa




BHEIIHEM YPOBHEH B | JIIEMEHT
ypOBHE aTome
aToMa
Kajui 1 rpymma, | 1 19 19 4 4
rJIaBHast
HOJrpymnmna
18
7 3

8. VYuursiBas,

4TO HPOAYKTOM ABJIACTCA 6I/IHapHOC COCAMHCHUC,

B3aMMOJECHCTBHUS CIEAYIONIUX BEIIECTB:
Jlutuit + kuciopon
bapwuii + a3zor
Kanwii + 6pom

8 KUIACC

33
1. [nssnementa ~“3 ¢ MOPAIKOBBEIM HOMEPOM 16 yKakuTe:

1)
2)
3)
4)
5)
6)

2. V3 mpeanoXeHHOTO CIHCKa:

KonuuecTBo HEUTPOHOB

KonnuecTBo 371€KTpOHOB Ha BHELTHEM dHEPIeTUYECKOM YPOBHE
BrIciyro cTeneHb OKUCIEHUs B COEUHEHUAX
Husniyro crenenb OKUCIEHUS B COCTMHEHUAX
KonngecTBO 3HEpreTM4eCKuX YpOBHEN B aTOME
KonnuecTBo HeClIapeHHBIX IEKTPOHOB.

SiO,;, KOH, Zn, HI,

Ba(N03)2, Ligo, HNOz,

Ca(OH) BbimuinuTe HOpMyIIbL:

1)
2)
3)
4)
5)
6)
7)

BCIICCTB C HOHHBIM THUIIOM CBA3U

BEIIIECTB C MOJICKYJISIPHOIN KPUCTAIUTMYECKON PEIICTKOM
KHCJIOPO/ICOIEPKAIINX OJTHOOCHOBHBIX KHUCIIOT
OCHOBaHUH - CUIIbHBIX DJIEKTPOJIUTOB

OCHOBHBIX OKCHJIOB, PEarupyroIux ¢ BOAOU

BEIIIECTB, PEarupykoIuX ¢ PACTBOPOM CEPHOM KUCITOTHI
BEIIIECTB, pearupyromux ¢ xjaopuaom xenesa (11)

COCTaBbTE YpPaBHEHHS peaKlui

Cu,

3. Hannr BemectBa: NaNOs, HCI, Zn, CuSO,4, AgNOs. TlpuBenute ypaBHEHHS 3-X BO3MOXKHBIX
pEAKIHIN MEXY TAaHHBIMHU BEIIECTBAMHU. Y KaKUTE TUI KAKJIOW PEAKIUU.

4. TlpuBenute ypaBHEHHsS PEAKIUi, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPAILICHUS:
Zn — ZnO — Zn(NO3); — Zn(OH); — ZnO.

5. K 49 r pactBopa cepHOl KHUCIOTHI J00aBHIM XIJIOpUI Oapus B CTEXHOMETPUYECKOM

cooTHomieHuU. B pesynbpraTe peakuuu obpazoBasiock 23,3 T conu

JIOJIFO CEPHOM KHUCIIOTBI B HICXOAHOM PacTBOPE.
6. HanwmmuTe ypaBHEHHS OCYIIECTBUMBIX PEAKIINN MEKIY:

1)
2)
3)

CHJIMKATOM HaTpUs U COJSTHOW KHCIIOTOM;
KapOOHATOM KaJIbLIUs U Cylb(aToM Oapusi;
TUAPOKCUAOM KeJle3a U a30THOM KUCIIOTOM;

CocTraBbTe MOJTHBIE U COKPAIICHHBIE HOHHBIE YPAaBHECHHSI.

7. Ucnionb3yst METOJT 3EKTpOHHOTO OanaHca, paccTaBbTe KOI()PHUIIMEHTHI B ypaBHEHUU PEAKIIHUH,
CcXeMa KOTOpPOM:

HCI + MnO, = MnClI, + Cl, + H,O

9 KJIACC

. Berunciure MaccoByro

I[CMOHCTpaL[I/IOHHHﬁ BApHUAHT KOHTPOJIbHBIX U3MCPHUTCIILHBIX MATCPHUAJTIOB OI'D o xumuun




