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XUMUA

Pabouas nporpamMmMa 1o XuMHH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsI COCTABJICHA
Ha ocHoBe TpeOoBaHMii K pe3ysbTaTaM OCBOECHUS OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OC-
HOBHOTO 00IIero oOpazoBaHus, MPEACTaBIeHHBIX B DeaeparbHOM TOCYIapCTBEHHOM 00pa3oBa-
TEJIbHOM CTaH/JapTe OCHOBHOI'O 0OOwIero oOpa3oBaHus, ¢ Y4ETOM paclpeieiéHHbIX 0 KilaccaM
MPOBEPSEMBIX TPeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHON MPOTpaMMbI
OCHOBHOTI'0 00111eT0 00pa30BaHus U 3JIEMEHTOB COECP KaHUs, IPEJCTABICHHBIX B Y HUBEPCAIbHOM
Koau(uKaTope Mo XMMHUH, a TaK)K€ HA OCHOBE MPOrpaMMbl BOCHHUTAHUS OOYYAIOIIUXCS IMPU
IOJIy4EeHUH OCHOBHOTO o0uiero oOpa3oBanus u ¢ yuérom Konuenuuu npenogaBanus yueOHOro
npeaMera «XuMus» B 00pazoBaTenbHBIX oprann3anusax Poccuiickoit @enepanuu, peanrn3yromux
OCHOBHBIE 001Ie00pa3oBaresbHble porpammsl (yTB. Pemennem Komnerun Munnpocsenienus
Poccun, nporokoit ot 03.12.2019 N I1K-4BH).

IHHOACHUTEJBHAA 3AIINCKA

CornacHo cBoeMy Ha3HAYEHHIO paboyas mporpamma siBIsIeTCsl OPUEHTUPOM Il COCTaB-
JeHus pabouyux aBTOPCKUX IMPOrpamMM: OHa JaéT MpeACTaBICHUE O LeNAX, o0leill cTpaTeruu
00yudeHus, BOCIIUTAHUS U Pa3BUTHS O00y4arOIIMXCs CPEACTBAMHU YUEOHOIo IpeaMeTa «XuMus»;
yCTaHaBJIMBaeT 00s3aTeIbHOE MPEAMETHOE COJep)KaHUe, MIPeyCMaTpUBAECT paclpe/ielieHue ero
10 KJIaccaM U CTPYKTYpUPOBaHUE €ro Mo pa3zesiaM U TeMaM Kypca, OlpeelisieT KOJIMYeCTBEHHbIE
U KaUYeCTBEHHbBIE XapaKTEPUCTUKHU COJIEPKaHMsL; aET IPUMEPHOE pacipeesieHue yueOHbIX YacoB
[0 TEMAaTUYECKUM pazjielaM Kypca U PeKOMEHIYeMYHo (IIPUMEpPHYI0) MOCIEA0BaTENbHOCTh UX
U3y4YEHHsI C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKU y4eOHOr o Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYaIOMIMXCS; OMpPEeieT BO3MOXHOCTH TpEeAMeTa sl peann3a-
UM TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTaTaM OOY4YeHHsS XUMHH Ha
YPOBHE ILieJie M3y4deHHs INperMeTa M OCHOBHBIX BHJIOB y4eOHO-ITO3HABAaTEIbHOM JesTelNbHO-
CTH/y4eOHBIX JEeHCTBUI yUEHHKA 110 OCBOEHHUIO yUE€OHOIO COJIEpIKaHuUs.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «XUMUS»

Bxnan yuebHoro npenmera «XuMHUs» B TOCTHXKEHUE 1IeJIe OCHOBHOTO 00IIero oopazo-
BaHUs 00YCJIOBJIEH BO MHOI'OM 3HAY€HHUEM XMMHUYECKOW HAayKH B TIO3HAHUM 3aKOHOB IPUPOJIbI, B
Pa3BUTHUH ITPOU3BOIUTENBHBIX CHJI OOILECTBA U CO3JaHUK HOBOI 0a3bl MaTepUaIbHOMN KYJIbTYpHI.

XUMUS KaK JIEMEHT CUCTEMBI ECTECTBEHHBIX HAyK PaclpOCTpaHWIIa CBOE BIMSHUE HA BCE
00J1aCTH 4YEeJI0BEYECKOr0 CYLIECTBOBAHMS, 3a/lajla HOBOE BHUJEHHME MHpA, CTajla HEOTHEMJIEMbIM
KOMITOHEHTOM MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBHEM >KU3HH OOILECTBA: 3HAHUE XUMHH
CIIY’)KUT OCHOBOM Ui (pOPMUPOBaHUS MHUPOBO33PEHUS YEJIOBEKA, €ro NMpPEeACTaBICHUN O MaTepu-
IBHOM €JJMHCTBE MHPA; BAXXHYIO POJIb UTPaloT (GOopMHUpyeMble XMMHUEH MpeJICTaBIeHHs O B3au-
MOTIPEBpAILEHUSAX HEPTUU U 00 3BOJIIOLUHU BEIIECTB B MPUPOJE; COBPEMEHHAs] XUMUS HalpaB-
JIeHa Ha pelleHHe III00aJbHBIX MPoOJIeM yCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM U HKOJIIOTUYECKOI 0e30IacHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

B ycnoBusx Bo3pacTaromiero 3HaueHUs XUMHUH B JKU3HU OOIIECTBA CYIIECTBEHHO MOBBI-
CHJIaCh pOJIb XMMHYECKOro 0o0pa3oBaHMs. B muiane comnmanuzanuy OHO SIBISIETCS OJHUM U3
ycnoBUiA (POPMUPOBAHUS UHTEIUIEKTA JIMYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XHMMHUYECKHE 3HAHHA HEOOXOIMMBI IJii NMpUOOpeTeHus o0-
HIEKYJIbTYPHOTO YPOBHS, IO3BOJIAIOILEIO YBEPEHHO TPYIAUTHCS B COLUYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT000Opa3HO >KM3HU OOIIECTBa, /Ui OCO3HAHUSI BaXHOCTU Pa3yMHOI'O OTHO-
LIEHHUs] K CBOEMY 3JI0POBBIO M 37J0POBBIO JAPYTUX, K OKPYXKAIOIIEW NMPUPOAHON cpene, A rpa-
MOTHOT'O MOBEIEHHUS IMPH HCIOJB30BAHUM PA3IMYHbIX MaTEpUajIOB U XUMHUYECKHX BEUIECTB B
IIOBCEHEBHOM KU3HH.

Xumnueckoe o0pa3oBaHHE B OCHOBHOM LIKOJIE ABIsETCA 0a30BbIM IO OTHOILIEHMIO K CHU-
cTeMe OO0IIero XMMUYecKoro obpazoBanus. [103TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO
peanu3yeT NpHUcyline o0meMy XUMHUYECKOMY 00pa30BaHUIO KJIIOUEBbIE [IEHHOCTH, KOTOPBIE OT-
pakaloT roCyJapCTBEHHbIE, OOIIECTBEHHBIE U MHIUBUAYAIbHbIC TOTPEOHOCTU. DTUM ONpeaes-
€TCsl CYIIHOCTb O0ILEeH cTpaTeruu 00ydeHus!, BOCIUTaHUs U Pa3BUTUS 00YJaIOLINXCS CPEICTBAMU
yueOHOro npeaMera «XUuMHUSD.



Nzyuenune npenmera: 1) cmocoOCTBYET peanu3aliiid BO3MOKHOCTEH JJIT CaMOPa3BUTHUS U
(dbopMUPOBaHUS KYIbTYpPHI JUYHOCTH, €€ OOIIe U (YHKIMOHAIBHONH TPaMOTHOCTH; 2) BHOCHUT
BKJIaJl B JOpMUPOBaHUE MBIIUIEHHUS U TBOPYECKHX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX Ca-
MOCTOSATEIBHON yu4eOHOH NesITeIbHOCTH, KCIIEPUMEHTAIBHBIX U MCCIEN0BATEIbCKIX YMEHHIA,
HEOOXO/IMMBIX KaK B IOBCEAHEBHOM KHU3HU, TaK U B IPOPECCUOHATBHOMN JESITEIbHOCTH; 3) 3Ha-
KOMHT CO CIeUM(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO B3IJIAAAa HA
€IMHCTBO IPUPOIBI M YeNOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaloM B (POPMHUPOBaHUM ecTe-
CTBEHHO-HAayYHOH TI'PaMOTHOCTH TOAPOCTKOB; 4) crocoOCTByeT (OPMHPOBAHUIO LIEHHOCTHOTO
OTHOLICHHS K €CTECTBCHHO-HAy4YHBIM 3HaHMAM, K IMPUPOJEC, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJIEHUKOB.

Ha3BanHble HanpaBiIeHUs B 00y4eHUN XUMHH 00ecIIeunBaroTCs crenupuKoi cogepxanus
peaMeTa, KOTOPbIN SBJSIETCS MEJarorMyecky ajganTHUpPOBaHHBIM OTPaKEHHEM 0a30BOM HayKu
XUMHH Ha ONPEICIEHHOM dTane €€ pa3BUTHU.

Kypc xuMun oCHOBHOM LIKOJIBI OPUEHTHUPOBAH Ha OCBOEHUE OOYYaAIOLIMMUCS OCHOB He-
OpPraHMYeCKO XMMUU U HEKOTOPBIX ITOHATUH U CBEACHUH 00 OT/IEIbHBIX 00BEKTaX OpraHuYecKon
XUMUH.

CrpykTypa conepkaHus npeaMera copMrupoBaHa Ha OCHOBE CUCTEMHOI'0 IOJIX0/1a K €ro
u3ydeHuto. Cozeprkanne CKIAAbIBACTCS U3 CUCTEMbI OHITUA O XMMHUYECKOM 3JIEMEHTE U Bellle-
CTBE U CHCTEMbI IOHATHH 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTEeMbl CTPYKTYPHO OpraHU30BaHbI
10 IIPUHIMITY [TOCJIEI0BATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUN
pPa3HOro ypOBHS: aTOMHO-MOJIEKYJIIDHOTO yY€HHUsSl KaK OCHOBBI BCEIO €CTECTBO3HAHHUS, YPOBHS
ITepnonnueckoro 3akona J[. 1. MenaeneeBa kKak OCHOBHOT'O 3aKOHA XMMUH, YYEHHsI O CTPOCHUU
aToMa M XUMHUYECKOW CBA3M, NIPEJICTABICHUNA 00 3JIEKTPOIUTUYECKOM IMCCOIMAlUU BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUs PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYyYECHHBIX U
OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0BATENBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSSA
(GyHKIIMHM OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS N3y4aeMBbIX BEIIECTB.

Taxas opranuzanus coaepkaHusi Kypca CliocOOCTBYET MpPEJICTaBICHUI0 XUMUYECKON CO-
CTaBISIOLIEH HAyYHOM KapTHHBI MUpPA B JIOTMKE €€ CUCTeMHOW mpupojsl. TeM cambiM obecrie-
YUBAETCSI BO3MOKHOCTH (POPMUPOBAHUS Y 00YHAIOIIMXCSl IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY
3HAHMIO U METOJ1aM [TI03HaHUs B HayKe. BaXKHO Tax)ke 3aMETUTh, 4YTO OCBOEHUE COIEP KAHUS Kypca
MPOUCXOIUT C MPUBICYEHUEM 3HAHUN M3 paHee H3Y4YEHHBIX KypcoB: «OKpyXaroluil MUp»,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Ki1ace».

HEJN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBieHHI0 NEepBOCTENEHHON 3HAYMMOCTH NpPU pealu3aluu 00pa3oBaTeIbHbBIX
byHK1M npenMera « XUMUS» TPAAUIIMOHHO OTHOCST ()OPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKOM
HayKd Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOH IEATEIbHOCTH YelloBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3aJlaya MpeaIMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKu, 3HAaHUH O
HAYYHBIX METO/IaX M3YYEHHUs BEIIEeCTB M XMMHUYECKHX peakluil, a Takxke B (OpMUpPOBAHUM U
pPa3BUTHUH YMEHHI U CIOCOOOB NIE€ATENbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHUEM, HAOIIOJIEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPHUMEHTa, COOIOACHNEM NpaBuil 0€e30IacHOro OOpaIleHus ¢
BEIIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ aTuM 1ienn n3y4eHus npeaMeTa B IporpaMMe YTOUHEHbBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOIO obuiero obpaszoBanusi. Ceronns B oOpa3zo-
BaHUM 0CO00 3HAYMMOM NPU3HAETCS HANPABIECHHOCTh OOYYEHHUs HA Pa3BUTHE U CAMOpPa3BHUTHE
JUYHOCTH, (POPMHUPOBAHUE €€ MHTEIEKTa U o0Ied KyabTypsl. OOyueHHEe yMEHUIO YYUThCA U
po0JDKaTh CBOE 00pa30BaHUE CAMOCTOSITENIFHO CTAHOBUTCS OJHOW M3 BaKHEHIINX (yHKUIUH
y4eOHBIX TPEIMETOB.

B cBsA3M ¢ 3TUM IpU U3yYEHUU NPEAMETA B OCHOBHOM IIKOJIE TOMUHMPYIOIIEE 3HAUCHHE
npuoOpeny Takue IeNH, Kak:

. (dbopMHpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K camMoo0pa3o-
BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IPUHATHIO PEIIEHUH, CIIOCOOHOHN alanTUPOBATHCS



K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

. HAIPaBIEHHOCTh OOyYEHHUs Ha CHCTEMATHYECKOe MPUOOIIECHUE ydalmxcs K ca-
MOCTOSITEJIbHOM 1M03HABATEIbHON JIEATEIBHOCTH, HAYYHBIM METO/aM MO3HaHUSI, (POPMUPYIOLIUM
MOTHUBALIUIO U Pa3BUTUE CITIOCOOHOCTEN K XUMUU;

. o0ecrnievyeHre yCaoBHii, CIOCOOCTBYIOLIUX MPHUOOPETEHUIO 00YyYAIOLUTUMHUCS OIBITA
Pa3HOOOpa3HOM JEeATEIbHOCTH, MO3HAHMS M CAMOIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

. dbopMupOBaHHE YMEHUN OOBSICHITH U OLICHUBATH SIBJICHHS OKPYKAIOIIETO MUPa Ha
OCHOBAHUU 3HAHWUM U ONBITA, TOJIYYEHHBIX [TPU U3YYEHUH XUMHUH;
. dbopMupoBaHHE Yy OOYYaAIOIMUXCS TYMAHHUCTHUYECKUX OTHOIICHWN, MOHUMAHUS

[EHHOCTH XUMHUYECKHX 3HAHWM A7 BHIPAOOTKH HKOJIOTMUYECKHU 11€JIeCO00pPa3HOTO MOBEACHUS B
OBITY M TPYAOBOH JEATEIBHOCTH B LIENSAX COXPAHEHUS CBOEIO 370POBbSl U OKpYXKarolled Npu-
POAHOM Cpenpl;

= pa3BUTHE MOTHBAIMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOC-
MUTAaHUIO HA OCHOBE YCBOCHHS OOIEUYENIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY NIPOGWIIS U HAIIPABICHHOCTH AaTbHEHIIET0 00yUeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme o6miero oOpa3zoBaHusi «XuMuUs» MpU3HaHA 00s3aTENIbHBIM YY€OHBIM IIpeaIMe-
TOM, KOTOPBIM BXOJUT B COCTaB MpeIMeTHOM 06macTi «EcTecTBeHHO-HAYyYHbIE TIPEIMETHI».

Y4eOHBIM IUTaHOM Ha e€ N3y4eHne oTBe1eHO 136 yueOHbIX 4acoB — 110 2 4 B HEZETIO B 8 U
9 Ki1accax COOTBETCTBEHHO.

Jljig Kakoro Kjacca IpelyCMOTPEHO pe3epBHOE yueOHOE BpEMs, KOTOPOE MOKET ObITh
MCIOJIb30BAHO YYaCTHUKAMU 00pa30BaTeNbHOTO Mpoliecca B IeNaX GOpMUPOBAHUS BapHaTUBHON
COCTABIISIIONICH COJepKaHUs KOHKPETHOH paboueil mporpammel. [Ipu 3Tom oOsi3arenbHas (MH-
BapHUaHTHas) 4acCTh COJIEPXKaHMs IPeMeTa, YCTaHOBIIEHHAsi TPUMEPHOI pabouelt mporpamMmoi, u
BpEMsi, OTBOJINMOE Ha €€ U3yUEHHUE, T0JKHBI ObITh COXPaHEHbI TIOJTHOCTHIO.

B cTpykType npumepHoil paboueil mporpaMmbl Hapsly ¢ MOSICHUTENBHOM 3alMCKONM BBI-
JIeJTIEHBI CIEAYIOIINE Pa3/Ieibl:

- IJIaHUPYEMBIC PE3YJIbTAaTbl OCBOCHUS yqe6Hor0 npeamMeTa «XuUMHS» — Y-
HOCTHEIC, MCTAITPEAMCTHBIC, IPCIMCTHBIC,

- COJACPpIKaHUC y‘IC6HOl"O nmpeameTa «XHUMHS» IO TOAaM O6y‘IeHI/I${;

. MNPUMEPHOC TEMATHYCCKOC IJIAHUPOBAHUEC, B KOTOPOM JACTAJIM3UPOBAHO COIACP-

JKaHUE KaKI0M KOHKPETHOW TEMBI, YKa3aHbl KOJIUYECTBO YaCOB, OTBOJUMBIX Ha €€ U3y4CHUE, U
OCHOBHbBIE BUJIbl YU€OHOU JESTENbHOCTH y4YeHUKa, (OpMUpPYEMBbIE IPU U3YUYEHUU TEMBI, IPUBE-
NEH MepevyeHb AEMOHCTpAlUi, BBIIOIHIEMbIX YUUTEIEeM, U NepeyeHb PeKOMEHAyeMbIX Jabopa-
TOPHBIX OIBITOB U MPAKTUYECKUX PAOOT, BBIMOIHIEMbBIX YHAIIUMUCS.

COIEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMUSI»

8 KVIACC

IlepBoHaYa/IbHbIE XUMUYECKHE MOHITHSA

[Ipenmer xumuu. Posib XuMuM B )KU3HU YesloBeKka. Tena u BemiecTsa. PU3NUYECKUE CBOM-
CTBa BEUIECTB. ATperatHoe cOCTOsIHUE BenecTB. [[oHsATHE 0 MEeTOaX MO3HAHUS B XUMHUH. XUMUS
B cucTeMe Hayk. Yuctele BemecTBa U cMecu. CriocoObl pa3/ieieHusi CMeCeH.

ATOMBI U MOJIEKYJIbI. XMMUYECKUE AEMEHThI. CUMBOJIBI XUMAYECKUX 351eMeHTOB. [Ipo-
CTBI€ U CIIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunyeckas ¢popmyna. BareHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIH-
cTBa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENbHAS MOJICKYJIIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIMHEHHH.

Du3nYecKue U XUMHUYECKUE SIBICHUSA. XUMHUUYECKasl peakuus U €€ MpU3HaKU. 3aKOH CO-
XpaHEHHUs Macchl BELIECTB. XUMUYecKue ypaBHeHMs. Kiaccudukamuss XUMHUYECKHX peaklui
(coenMHEHUS, PA3IOKECHHSI, 3aMEIIICHUS, OOMEHA).

XVUMUYECKUH IKCTICPUMEHT: 3HAKOMCTBO C XUMHYECKOM MOCY/IOM, C MpaBUIaMHu paboTh B
JTaboparopuy U MpuEMamMH oOpallieHHs C J1abopaTOPHBIM 000pYI0BaHUEM; U3YUYE€HHE U OITUCAHUE
(U3HYECKUX CBOMCTB 00PA3I0B HEOPTaHUYECKUX BEIIECTB; HAOM0IeHne (pr3ndeckuX (TIaBJIeHUE



BOCKa, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCALHUs BOJIbl) U XMMUYECKUX
(ropeHue cBeu, NPOKaIMBAHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SIBJICHUI,
HaOII0JICHNe M ONMCAaHWE NMPU3HAKOB IPOTEKAHUs XUMMUYECKUX pEeaKLUMil (pas3iiokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJIOpHIOM Oapws, pasznoxenue ruapoxcuna meau(ll) mpu
HarpeBaHuu, B3auMojeiicTBue xene3a ¢ pactBopoM coinu Meau(ll)); mzyuenue cnoco6oB pasne-
JeHus: cMecel (C OMOIIbI0 MarHuTa, (GUIbTPOBaHKE, BHIIAPUBAHUE, JUCTHILIALUS, XpPOMATOrpa-
¢ust), IpoBeJEHNE OUMCTKU IIOBAPEHHOM CONM; HAOJII0AEHUE U ONIMCAHUE PE3YJIbTaTOB IPOBEACHUS
OIbITA, WJUIIOCTPUPYIOLLIETO 3aKOH COXPAHEHUS MAacChl; CO3JaHME MOJesiell MoJieKyn (1iapo-
CTEPIKHEBBIX ).

BasHeiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmeck raszos. Cocras Bo3nyxa. Kucinopox — 31€MEHT M POCTOE BEILECTBO.
Haxoxnenue kucnopona B mpupoje, GU3nv4eckue U XUMHYECKHEe CBOMCTBA (PEaKkIi TOPEHUs).
Oxcunpl. Ilpumenenue kucnopopa. CrocoObl MOSydeHHs KHUCIOpoJa B JabOpaTOpUM M MpO-
MbIIUIeHHOCTH. KpyroBopot kucinopoaa B npupoxae. O30H — ajutoTpornHas Moaudukanus Kuc-
J0poJa.

TernoBoit 3 dekT XxumMudeckol peakiuu, TEPMOXUMUYECKHAE YPaBHEHHUs, IK30- M JHIO-
TEPMHUUYECKHE PEAKMK. TOIIMBO: YTOJIb U METAH. 3arpsiI3HEHUE BO3/1yXa, YCUIICHUE TAPHUKOBOTO
s dexTa, pa3pymeHHe 030HOBOTO CIIOSL.

Bonopon — snement u npocroe Beuiectso. Haxoxxaenue Bogoposa B npupoze, pusmnue-
CKHE M XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI oTy4eHus. KucnoTsr u conu.

Komnuecto BemectBa. Mosb. MonspHas Macca. 3akoH ABorapo. MossipHblii 00bEM ra3os.
Pacuérpl 10 XUMUUECKUM ypaBHEHUSM.

dusnyeckue cBorcTBa BoAbl. Bojga kak pactBoputens. PactBopel. HacellieHHuble u He-
HaCBILIEHHBIE PacTBOpBL. Pacmeopumocms eeujecms 6 6ooe. MaccoBasi 1101 BEIIECTBA B pac-
TBOpe. XMMHUYECKHUE CBOMCTBA BOABI. OcHOBaHMs. Posb pacTBOpPOB B MPUPOJE U B KU3HU YEIIO-
Beka. KpyroBopoT BoJbl B npupoze. 3arpsizHeHUE NPUPOJIHBIX BojA. OXpaHa M OYHMCTKAa MpH-
POJHBIX BOJ.

Krnaccudukanusa nHeoprannueckux coequHeHuit. Okceunpl. Kinaccudukanus okcuaos: co-
neobpa3zyromue (OCHOBHbBIE, KUCIOTHbIE, aM(oTepHble) U HecoleoOpasytomue. HomeHnknaTypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHaibHas1). OU3NUECKHE U XUMHUYECKHE CBOMCTBA OKCHJIOB.
ITony4yenue okCua0B.

OcHoBanus. Knaccudukanus ocHoBaHMI: IIETOYM M HepacTBOpUMble OocHOBaHusA. Ho-
MEHKJIaTypa OCHOBAaHUH (MeXAyHapoiHas U TpUBHabHas). Duznueckre 1 XuMUUECKHe CBOMCTBA
ocHoBaHuM. [ToryueHnre OCHOBaHHMI.

Kucnorsl. Knaccudukanus xucnor. HomeHnknaTypa KUCIOT (MeXIyHapoaHas U TPUBH-
anbHast). dusnyeckre U XuMU4ecKe cBoiicTBa kuciot. Psj aktuBHoctu MmetamuioB H. H. beke-
ToBa. [lony4yenue kucior.

Comu. Homenknarypa coneit (MexayHapoaHas U TpuBuaidbHas). Ousznueckrne u Xxumudie-
cKkue cBorcTBa coseil. [lonmyuenue conen.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPTaHMUECKUX COECTUHEHHH.

XHUMHAYECKUHN IKCIIEPUMEHT: Ka4YECTBEHHOE OIPENEICHUE CONEPKaHUs KUCI0pOia B BO3-
yxe; Mojy4yeHue, coOupaHue, paclo3HaBaHUE U U3YyYEHUE CBOMCTB KHCIIOpOJa; HAOIIOJeHHE
B3aMMOJIEMCTBHS BEIIECTB C KHCIOPOAOM U YCJIOBHSI BO3SHUKHOBEHMS M NPEKPAIIECHUs TOPEHUs
(moxkapa); o3HaKOMJIEHHE ¢ 00pa3IlaMy OKCHJIOB U OTIMCAHKE UX CBOMCTB; TIOJyUYeHHE, COOMpaHUeE,
pacro3HaBaHME U U3y4EHHE CBOMCTB BOAOPO/a (TOPEHKE); B3aUMOIEHCTBHE BOIOPOAA C OKCUIOM
meau(Il) (Bo3amMoXxkHO MCHoONB30BaHUE BHAEOMATEpUANIOB); HAOIIOAEHHE OOpa3IOB BELIECTB KO-
JUYECTBOM | MOJIb; UCCIIEIOBAaHHE OCOOCHHOCTEH PACTBOPEHMSI BELIECTB C pa3IMYHON pPacTBO-
PUMOCTBIO; MPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MAacCOBOM J0JIEW pAacTBOPEHHOIO Be-
IIECTBA; B3aUMOJEICTBUE BOJIbI C METANIaMU (HATPUEM U KaJIbIMEM) (BO3MOKHO HCIIOJIb30BAHNE
BUJIEOMATEPHAJIOB); OMNpEAEICHUE PAacTBOPOB KHCIOT U IIEJIOYEH € MOMOILBIO MHIUKATOPOB;
UCCIIeIoBaHNE 00Pa3I0B HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB; HAOJIOJICHHE U3MEHe-
HUS OKPACKU MHIMKATOPOB B PAaCTBOpAaxX KUCIJIOT U LIEJIOYEH; N3YyYCHHUE B3aUMOIEHCTBUSA OKCHIA
meau(Il) ¢ pacTBopom cepHOI KUCIIOTBI, KUCIOT C METAJIaMM, PEAKIMIl HEHTpaau3aluuu; Moiy-
YEHHE HEPACTBOPMMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METajla APYTUM M3 PAacTBOpPA COJIM;



pElIeHNE 3KCIEPUMEHTAIBHBIX 33/a4 MO TeMe «Ba)xHeHnme Kiaacchl HEOPraHWUYECKUX COEau-
HEHUIN.

IMepuonuyeckuii 3akon u [lepuoanyeckasi cucrema
xumudeckux iemenToB Jl. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

[lepBble TOMBITKY KJIACCH(PHUKAIIMNA XUMHUYECKUX 371eMeHTOB. [ToHATHE 0 TpyIax CXOJHBIX
3JIEMEHTOB (LIEJIOYHBIE U IIETI0OYHO3EMENIbHBIE METAJIIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHIBI U TUPOKCHIBI.

[lepmonnueckuit  3akoH. Ilepumonuueckas  cucremMa  XMUMHUYECKHUX  DJIEMEHTOB
1. U. Menneneesa. Koporkoneproanas u qiuHHONIEproaAHas Gpopmbl [lepruonudeckoil cucremsl
xumudeckux 3nemeHToB Jl. Y. MenneneeBa. [lepuoabl u rpynnbl. OU3nuecKuii CMBICT MOPSI-
KOBOT'O HOM€pa, HOMEPOB IIEPHO/IA U TPYIIILI JIEMEHTA.

Ctpoenne atomoB. CocTaB aroMHbIX siiep. M30Tonbl. DneKTpoHbl. CTPOCHUE AIEKTPOH-
HBIX 000JI04eK aTOMOB NepBbIX 20 xuMudeckux syemMeHToB Ilepmonmveckoit cucremsr /1. U.
MenaeneeBa. XapakTepucTUKa XUMHYECKOr0O 3JIEMEHTA MO €ro MoJjioxkeHuto B Ilepuonnueckoi
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paiuyca aTOMOB XUMHUYECKUX FIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 rpynmnaM u nepuojam. 3Hayenue Ileproguueckoro 3akona u Ile-
PUOIMYECKON CHUCTEMbl XMMUYECKHUX 3JIEMEHTOB /I pa3BUTHUs Hayku U npaktuku. . . Men-
JIelieeB — YYEHBIN U IPAaKIaHUH.

Xumuyeckasi cBsizb. KoBaneHTHasi (moyiipHasi M HEMOJSIpHAs) CBSI3b. DJIEKTPOOTpHUIIA-
TEIbHOCTh XUMUYECKUX 3IEMEHTOB. MIOHHAs CBSA3b.

Crenenb okuciieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchl okucie-
HUS ¥ BocCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUECKUI SKCHEPUMEHT: H3ydeHHe OOpa3lloB BELIECTB METANIOB U HEMETAJlIOB;
B3aMMOJICICTBHE THIPOKCHIA IIMHKA C PACTBOPAMM KMCIOT U ILIENOYEH; MPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakluil (ropeHue, peakiuu
Pa30KEHUs1, COCUHEHMUS).

MexnpeamMeTrHblie CBA3U

Peanmzanus MeXnpeaMETHBIX CBSA3EH MPU M3YYCHUH XUMHH B 8 KJIacCe OCYIIECTBIISETCS
yepe3 UCI0JIb30BaHue KaK OOIINX €CTECTBEHHO-HAYYHbIX OHATHUIH, TaK U OHATHUH, SBISAIOINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOu1re ecTecTBEHHO-HAY4HbIE MOHATHS: HayyHbIH (hakT, TUIOTE3a, TEOpUs, 3aKOH, aHa-
JN3, CHUHTE3, KiaccuduKalus, NepuoJAUYHOCTh, HAOJIO/EHNE, SKCIIEPUMEHT, MOJEINPOBAHUE,
U3MEpPEHUE, MOJIEIb, SIBIICHHE.

®duszuka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIN]I, U30TOIBI, paHOaK-
TUBHOCTb, MOJIEKYJa, AJIEKTPHUUECKUH 3apsji, BEIIECTBO, TENO0, 00BEM, arperaTHOe COCTOSHHE
BElIECTBa, ra3, PU3NYECKUe BEIMUNHBI, €IMHUIBI U3MEPEHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, COH-
1e.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHepalbl, TOpHbIE TOPOJIbI, MOJIE3HbIE UCKOTIae-
MbI€, TOIIJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M xXUMHYecKas peaKus

Ilepnonnuecknii  3akoH.  Ilepmommueckas — cucremMa  XUMHMUYECKHMX — DJIEMEHTOB
. . Menneneea. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX dJIe-
MEHTOB IIEPBBIX TPEX NEPUOAOB, KATIH, KaIbLIUA U UX COEAUHEHNI B COOTBETCTBUH C MIOJIOKEHUEM
37eMeHTOB B [lepuoanueckoil cuCTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUIbl XMMHYECKON CBSI3U. THUIBI KPUCTAUNIMYECKUX PEIIETOK, 3a-
BHCHMOCTb CBOWMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON PEMIETKH U BUIa XUMUYECKON CBS3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHNYECKUX BEUIECTB (MEXIYHApOJHAs U TPUBU-
anbHast). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINUXCS K PAa3IMYHbBIM KJIacCaM HEOpraHMYeCKHUX
COEIMHEHUI, TEHETUUECKasl CBA3b HEOPTaHNYECKUX BEIECTB.



Knaccugukanus XuMHUecKuX peakuuil Mo pa3auyHbIM MPU3HAKaM (II0 YHUCILY U COCTaBy
YYaCTBYIOUIMX B PEAKLMHU BEILIECTB, 110 TEIUIOBOMY 3(PQEKTY, M0 U3MEHEHUIO CTEIIeHeH OKHce-
HUSI XUMHUYECKUX JIEMEHTOB, 110 OOPaTUMOCTH, IO YYacCTHIO KaTajau3aTropa). DK30- U SHIOTEp-
MUYECKHE peaKlii, TEPMOXUMUYECKUE YPABHEHMSL.

ITonatue o ckopoctn xumuueckoil peakuuu. [lonsrue 06 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusax. [IoHsATHEe 0 TOMOT€HHBIX U I'€TepOreHHbIX peakuusx. /lonamue o xumu-
yeckom pagnosecuu. Pakmopwvi, GrUAIOWUE HA CKOPOCMb XUMUUECKOU PeaKyuu U Noa0dCeHue
XUMUYECKO20 PABHOBECUSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, JJIEKTPOHHBIA OajJlaHC OKHMCIMTENb-
HO-BOCCTaHOBUTEIBbHON peakunu. CocTaBIeHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopus 371€KTPOIUTHUECKON JUCCOLUALMHN. DJIEKTPOJIUTHI U HEJIEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHU3M IMCCOLMALMY BEIECTB C pa3IMYHbIMU BUJAMH XUMUYECKO cBsA3U. CTeneHb
nuccouuanuu. CUilbHbIE U c1a0ble 3J1EKTPOIUTHI.

Peakiun MoHHOrO oOMeHa. YcloBHs MPOTEKaHUs peakii HOHHOro 0OMEHa, NOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHWI M COJEl B CBETE
IpeCTaBiIeHU 00 3JIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakUuu Ha MOHBL. [lo-
HAMuUe 0 2uOpoaU3e Coel.

XUMHUYECKHHA SKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIETOK He-
OpPraHMYECKUX BEIIECTB — METAIUIOB M HEMETAUIOB (rpaduTa W aiMasa), CIOKHBIX BEIIECTB
(xJ10pUa HATPHsL); UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakMK OT BO3JEHCTBUS
pa3nUYHbBIX (PAKTOPOB; UCCIIEIOBAHNE IEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MPOIIECca JHC-
COLIMAIIMU KUCIIOT, 11eJIouei U cosel (BO3MOXKHO UCIOIb30BaHUE BUIEOMATEPHAIIOB); IPOBEICHHE
OMBITOB, WUIIOCTPUPYIOLIUX IPHU3HAKU MPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHUE
ocajika, BbIJENIEHHE Ta3a, 00pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOIIHUX MPUMEPHI OKUCIIHU-
TEJIbHO-BOCCTAHOBUTENBHBIX PEAaKIUi (TOpeHHe, peakluy pa3ioKeHUs, COeTMHEHMs]); paclo3Ha-
BaHNE HEOPraHWYECKHUX BEUIECTB C IOMOIIBI0 KAUECTBEHHBIX PEAKLMN HA MOHBI, PELICHUE JKC-
NEepPUMEHTAJIbHBIX 33/a4.

HemeTtayibl 1 MX coeIHHEHHA

OO0mas xapakTepucTUKa rajnoreHoB. OCoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE CTe-
neHu okucieHus. CtpoeHue u pusnueckue cBONCTBA MPOCTHIX BEUIECTB — TaJION€HOB. XUMH-
YEeCcKHe CBOWCTBA Ha MpUMeEpE XJiopa (B3aMMOEICTBIE ¢ MeTaJlJIaMHi, HEMETaJJIaMU, LEJI0YaMH).
Xnoposogopoa. CosnsiHast KUCIIOTa, XMMUUYECKHE CBOMCTBA, MOIy4eHHE, IpUMeHeHue. JlelicTBrue
XJIOpa W XJIOPOBOJOpOJAa Ha OpraHU3M 4eJoBeKa. BakHeWne XJIOpHIbl U UX HaXOXACHHE
B IIPUPOJIE.

O6mas xapakTtepuctuka 31eMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, Xa-
paKTEpHbIE CTETIEHN OKUCIICHUS.

Crpoenne u (u3MuecKre CBOWCTBAa MPOCTBIX BELIECTB — KHCIOpPOJa M Cepbl. AJLIO-
TPOIHBIE MOIU(DUKAIIMH KUCIOPOJa U Cepbl. XUMHUECKHE CBoMcTBa cepbl. CepoBOIOpOI, CTPO-
eHue, (pu3nueckue U XuMuueckue cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OK-
cunoB. CepHast KuCJIOTa, (PU3MYECKME M XMMHYECKHE CBOMcTBa (0OIIMe KaK MpeICTaBUTEINS
KJ1acca KUCJIOT U crienuduueckne). XMMHUUECKHE peaklnu, JIeKaIlle B OCHOBE MPOMBIIUIEHHOTO
crioco0a nony4yeHus cepHor kucnoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaUeCTBEHHAs pe-
akuus Ha cyibgaT-uoH. HaxoxxneHue cepbl U €€ coelMHEHUH B mpupojie. XUMHUECKOE 3arps3-
HEHHUE OKPYXKAIOWIEH Cpellbl COEUHEHUSMH CEphbl (KUCIOTHBIE JOXKAW, 3arpsi3HEHUE BO3JyXa U
BOZI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAICHUSI.

OOmrast xapakTepucTika 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHs] aTOMOB, Xa-
paKTEepHBbIE CTENIEHU OKUCIICHHUS.

A30T, pacrpocTpaHeHHe B MpHpoe, (pU3nYeckue U XUMHUYecKHe cBoiicTBa. KpyroBopot
a3oTra B Ipupojie. AMMHAK, €ro GU3HMYECKHE U XUMUYECKHE CBOWCTBA, OIY4YEHUE U IPUMEHEHHUE.
Conu aMmMoHMS, UX (PU3UUECKHE U XUMHUYECKHE CBOMCTBA, MprUMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHUS. A30THasl KUCIIOTa, €€ NoTydeHue, (pUu3ndeckue 1 XuMUYecKue CBOMcTBa (001ue
Kak MMpeCTaBUTEN Kilacca KUCIOT U cnenngudeckue). Mcnoap3oBaHre HUTPATOB U COJIEH aMMO-



HUS B KaQUECTBE MHHEPAIBbHBIX yIOOpEeHUH. XUMUUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpenbl co-
€IMHEHUAMHU a30Ta (KUCIIOTHBIE O/, 3arpsI3HEHUE BO3/1yXa, I0YBHI U BOJOEMOB).

docdop, amtorpornasie Moguduranuu Gocdopa, hUzMYecKne U XUMHUUECKHE CBOMCTBA.
Oxcun docdopa(V) u dpochopnas kuciora, Gpusndeckne U XMMHIECKHUE CBOWCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX YIOOPEHUH.

OOmrast xapaktepucTuka 31eMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHsSI aTOMOB, Xa-
pPaKTEpHbIE CTEIIEHU OKUCIICHUS.

VYraepon, amIoTporHble MOAM(HKAINK, PAacIpOCTpaHEHHE B NpUpOAE, (U3UYECKUE H
XUMHYeckHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue W XMMHUYECKHE CBOMCTBA, JACWCTBUE HAa JKUBBIE OPraHU3MbI, IOJIY4YECHHUE
U IPUMEHEHUE. DKOJOrMYeckue MpoOsieMbl, CBsA3aHHble ¢ okcujaoM yriaepona(lV); rumoresa
r7100abHOTO TMOTEIJICHUsI KIMMaTa; MapHUKOBBIN 3¢ (dekT. YroabHas KHCIOTa M €€ CONH, UX
¢du3nyeckue U XMMUYECKHE CBOMCTBA, MONy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBIL. Mcnonap30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U CEITHCKOM
XO34MCTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSX yriepoia
(MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCI0Ta). Mx cocmag u xumuie-
ckoe cmpoenue. [1oHsATHE O OMOJIOTrMYECKH BaKHBIX BEILLIECTBAX: KUPaX, O€IKax, yrieBojax — u
UX POJIM B )KU3HU 4eloBeKa. Mamepuanvioe eOuHCmMBEo Op2aHuyecKux U Heopeanuieckux co-
eOuHeHul.

KpemHuuii, ero ¢uznyeckre 1 XuMUYECKUE CBOWCTBA, Nody4yeHue u npumenenue. Coenu-
HeHHUs KpeMmHHs B npupone. OOmue npeacrasienus o0 oxcuue kpemuusi(IV) m kpemHHEBOI
kucinote. CUIIMKAThl, UX UCIOJb30BaHUE B OBITY, MEAMLIMHE, IPOMBIIIJICHHOCTU. Baoichetiuiue
cmpoumenbHble MAmMepuaibl. Kepamuka, cmexio, yemenm, bemon, dxcene3obemon. IIpodonemul
0e30nacHo2o UCNonb308aAHUS CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEBHOU IHCUSHUL.

XUMUYECKUI SKCTIEPUMEHT: U3Y4YeHHE 00pa3I[0B HEOPraHUUECKUX BEIECTB, CBOMCTB CO-
JSTHOM KUCJIOTHI; MPOBEACHNE KAYeCTBEHHBIX PEeaKLMi Ha XJIOPUA-UOHBI M HaOII0/IeHUe TpU3Ha-
KOB UX IIPOTEKAHUS; OMBITHI, OTpa)Karolne GU3NYECKUEe U XUMUYECKHE CBOICTBA raJIOTEHOB U UX
COeMHEHUH (BO3MOKHO HMCIIOJIb30BaHUE BHUEOMATEPHAIOB); O3HAKOMJIEHHE C 00pa3lamMu XJio-
PUAOB (TaJOreHHI0B); 0O3HAKOMIIEHHE ¢ 00pa3liaMH cepbl U €€ COeAUHEHHUSIMH (BO3MOXKHO HC-
N0JIb30BaHKE BUIEOMATEPUAIOB); HAOIIOIEHHE MTpoliecca OOYIIIMBaHUs caxapa Moj JeicTBueM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHOM
KHCJIOTHI, TPOBEJIEHHE KaueCTBEHHOM peakiuu Ha cyiab(paT-uoH M HaONIOJIeHUe NpHU3HaKa eé
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, gochopa M UX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (hOCHOpPHBIX yI0OpeHuil;
noJilyueHue, coOupaHHe, paclo3HaBaHHWE W H3Y4YEHHE CBOMCTB aMMHaKa; MpOBEJIEeHUE Kade-
CTBEHHBIX peakiiil Ha MOH aMMOHHUS U (dochaT-MOH U U3yYeHHE NMPU3HAKOB UX MPOTEKAHMS,
B3aMMOJIeIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB); MU3yYEHHE MOJENeH KpUCTAJUIMYECKUX peIEToK anmMasa, rpadura, dyie-
peHa; 03HaAKOMJIEHHUE C TPOIECCOM aJCOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOWCTBOM MPOTHUBOTrasa; MOJIy4YeHUE, COOMpaHUe, Paclo3HABAHUE U U3yYEHHE CBOUCTB yT-
JIEKUCIIOTO Ta3a; MPOBe/IeHUE KaueCTBEHHBIX peaklinii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYeHHE
IIPU3HAKOB UX NMPOTEKAaHMsI; O3HAKOMJIEHUE C MPOAYKLIMEN CHIIMKAaTHON MPOMBILIUIEHHOCTH; pe-
[IEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BajkHele HeMeTaIbl U UX COSAMHEHUS.

Metaibl M UX COeIMHEHHS

OO0mast xapakKTepUCTUKa XMMHUYECKHUX AJIEMEHTOB — METaJJIOB Ha OCHOBAaHUU UX TOJIO-
keHusa B Ilepuoaunueckoil cucreme xumuueckux dsiaeMeHTOB /J[. M. MenzeneeBa u cTpoeHUs
atoMoB. CTpoeHne MmeTtayuioB. MeTalnyeckas CBsI3b U METAJIMYECKas KPUCTAUINYECKas pe-
mIETKa. DJIEKTPOXUMUYECKUH PsIi HAIpsDKEHNUH MeTaiioB. du3nueckue U XMMHUYECKHE CBOMCTBA
MeTauioB. O0mmue crnocoObl NoaydeHus: MeTauioB. [IoHsTHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE
CHocoO0BI 3aUTHl UX 0T Koppo3uu. CIuiaBbl (CTalb, Yyr'yH, JIOPATIOMHUHUANA, OpOH3a) U UX IMPH-
MEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilerounble MeTasuIbL: ITOJIOXKEHUE B [leproanueckoil cucTeMe XUMHUYECKUX 311€MEHTOB [I.
N. MengeneeBa; CTpOCHUE MX aTOMOB; HaxoKAeHUE B mpupoje. OU3nUecKue U XUMHUYECKHE



CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpus U Kaius. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCIUHEHUMN.

[IlenouHO3eMENBHBIE META/IBl MAarHUM M KaJblMi: TmosiokeHue B Ilepumoamyeckoil cu-
CTeMeE XMMHUYECKHUX 3J1IeMeHTOB [l. 1. MeneneeBa; CTpoeHUE NX aTOMOB; HAX0KJICHUE B IIPUPOJE.
Ouznyeckue ¥ XMMHUYECKHE CBOMCTBA MarHus W Kanblius. BakHeimine coelvHEHUs KabIUs
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AnmoMuHMi: nonoxkenue B Ilepumoamdeckoin cucteme Xumuyeckux syemeHToB [l U.
MenieneeBa; cTpoeHUE aToMa; HaXOXJAeHUE B npupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOMCTBA OKCH/Ia U TUIPOKCH]IA AIFOMHHHSL.

Keneso: mnomoxenue B Ilepuonpnueckord  cUCTEME  XMMHUYECKHUX  DJIEMEHTOB
J. . MenneneeBa; cCTpoeHHE aTOMa; HaXOXKJIeHue B mpupoje. dusmyeckue M XUMHUECKUE
cBoicTBa xene3a. Okeubl, rugpokcuasl u conu xenesa(ll) u sxenesa(Ill), ux cocras, cBoiicTBa U
MOJTyYeHHE.

XUMUYECKUH YKCIIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3iaMy METaJIOB U CIUIABOB, UX (U3H-
YECKMMH CBOMCTBAMU; U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEHCTBUSI OKCHJIA KaJIbIIMS M HATPHUs C BOJOM (BO3-
MO>KHO HCIIOJIb30BAaHHE BUJEOMATEPHUAIOB); MCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJIBI; Ipoliecca
TOPEHHUs JKeJie3a B KUCIOpoie (BO3ZMOXKHO HCIOJb30BaHUE BUICOMATEPUATIOB); IPU3HAKOB MPO-
TEeKaHUs KaueCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, Kalblus, alllOMUHUS, HUHKA, xkene3a(ll) u
xeneza(Ill), menu(Il)); HAOMIOMEHNE W ONMUCAHKME MPOIIECCOB OKpANIMBAaHUS TUIAMEHH WOHAMU
HATpUs, Kajaus U KaJlblus (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHUAJIOB); HUCCIEIOBAaHUE aM-
(OTEpHBIX CBOMCTB IUAPOKCH/Ia ATFOMUHUS U TUIPOKCHUA IIMHKA; PELIIEHUE IKCIIEPUMEHTATBHBIX
3aja4 1o reMe «BakHeliue MeTauibl U UX COSIUHEHUSD.

XuMHus H OKpy:KamoLas cpeaa

HoBble maTepuainibl 1 TexHoJoruu. BemecTtsa u Marepuaisl B IOBCEIHEBHOM JKU3HU 4e-
JOBeKa. XHUMHUsI U 37I0pOBhE. be3omacHoe UCMoIb30BaHUE BEIIECTB U XUMUYECKUX DPEAKIUN B
ObITy. [lepBas moMOIIb MPH XUMUUYECKUX 0XKOTaxX U OTpaBlieHusK. OCHOBBI SKOJIOTHYECKOHN rpa-
MOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIEeH cpefbl (MpeaenbHas TomycTuMas KOHIICH-
tpanus BemecTB — [1JIK). Ponb xumun B perieHnn 3K0JIOTUYECKUX MPOOIEM.

[IpupoiHbIE UCTOYHUKHU YTIEBOAOPOIOB (YTroib, IPUPOIHBINA ra3, HEPTH), MPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XUMHYECKUH HKCIIEPUMEHT: U3ydeHrEe 00pa3I[oB MaTepHUaioB (CTEKIIO0, CTIJIABBI METAJJIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MexnpeameTHble CBSI3U

Peanuzanus MeXnpeIMeTHbIX CBsI3el IPU M3YyYEHUH XMUMHUH B 9 Kilacce OCYHIECTBISAETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHITHH, TaK U TIOHSITHH, SBIISTFOIITAXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO6mme ecTeCTBEHHO-HAYYHbIC TTOHATHS: HAYYHBIM (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHa-
JU3, CHUHTE3, KiIaccu(UKaius, MepuOAUYHOCTh, HAONIOCHNE, SKCIIEPUMEHT, MOJCINPOBAHUE,
W3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTEPUAITHI.

®duznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIbI, paJuOaK-
TUBHOCTh, MOJICKYJa, JJEKTPUUYECKUA 3apsjl, MPOBOJAHHUKHU, MOTYMPOBOIHUKH, JUIIIEKTPUKH,
($hOTORIIEMEHT,BEIIECTBO, TE€NO, 00BEM, arperaTHOEe COCTOSHUE BEIeCTBa, ra3, pacTBOp, PacTBO-
PUMOCTh, KPUCTAJUIMYECKAs] PEmETKa, CIUIaBbl, (PU3UYECKHNE BEIWYUHBI, CIUHUIIBI U3MEPEHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunres, apixanwe, 6mocdepa, IKOCHCTEMa, MUHEpAIbHBIE YIO0OpPEHUS,
MHUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEPATIBI, TOPHBIE TTOPOABI, MOJIE3HBIE WCKOIIae-
MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPEJIMETA
«XHUMMUSA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne XxuMuu B OCHOBHOM ILIKOJIE HAMPABJICHO HA JOCTH)KEHUE 00YYarOIIMMHUCS JINY-
HOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU4EOHOTO MpeIMETa.

JInyHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHMS MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUS J10-
CTUTAIOTCA B XOJle O0y4eHUsI XMMHUH B €AMHCTBE Y4eOHOIl M BocIUTATEIbHON JesiTeibHOCTH Op-
raHU3aluy B COOTBETCTBUM C TPAAMLMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMH U JIyXOB-
HO-HPaBCTBEHHBIMU LIEHHOCTSAMHU, IPUHITHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH MOBEICHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATTU3AIMH 00yJarOIIUXCSL.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTHU:

IMaTpuoTHyecKoro BOCHUTAHUA

1) HEHHOCTHOTO OTHOILIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M Hayu-
HOMY HACJIEINIO0, TOHUMAHUS 3HaYEHHs] XUMUYECKOW HAyKH B )KM3HU COBPEMEHHOI'O OOILECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIuell 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUSIX 00 YCTpOICTBE
Mupa 1 o0IIecTBa;

I'paxnanckoro BocnuTanus

2) mpeaCcTaBIeHUS O COLMANBHBIX HOPMAaX M MPaBHJIAX MEXJIUYHOCTHBIX OTHOIIECHUH B
KOJJICKTHBE, KOMMYHUKAaTHBHOMW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOW, y4eo-
HO-HCCJIeIOBATEeNIbCKON, TBOPUYECKOW W APYTrUX BUAAX AESITEIbHOCTH; TOTOBHOCTU K Pa3HO00-
pa3HOI COBMECTHOHM JESATEIIbHOCTH IPU BBIOJIHEHUU Y4E€OHBIX, [TO3HABATEJIbHBIX 3ajay, Bbl-
MOJTHEHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUSI K B3aHMO-
MOHMMAHHIO ¥ B3aUMOIIOMOII B ITPOIECCE ITOH yueOHOM AesITeTbHOCTH; TOTOBHOCTH OI[CHUBAThH
CBOE MOBEACHNE U MOCTYIIKA CBOMX TOBAapHILEH C MO3UIIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

IleHHOCTH HAYYHOI0 NO3HAHUSA

3) MHPOBO33pEHYECKHUX MPEJCTABICHUN O BEIIECTBE U XMMHUYECKOW PEaKIMH, COOTBET-
CTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M COCTABIISIOIIUX OCHOBY JUISl TOHUMaHUS
CYILIHOCTU HayYHOW KapTHUHBI MUPA; MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
IIPUPOJIBI, B3AaUMOCBS34X YEJIOBEKA C IPUPOJHON CPENo, O pOJIM XMMHUM B IIO3HAHUM 3THX 3a-
KOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJTYY€HHE HOBBIX 3HAHWH MO XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) nmo3HaBaTeNnbHOH, UH()OPMALIMOHHON U YUTATENbCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paldOThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoH, JAOCTYIHBIMU
TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K OOYUCHHIO U TIO3HAHUIO, TI0003HATEIFHOCTH, TOTOBHOCTH 1 CITIOCOOHOCTH K
camM000pa30BaHMIO, MMPOEKTHOW M UCCIIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHeM;

@opMuUpOBaHUsI KYJbTYPbI 310POBbsI

7) 0co3HaHUS LIEHHOCTH >KM3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 370POBbIO, yCTa-
HOBKH Ha 3JI0pOBBIN 00pa3 *H3HU, OCO3HAHUS MOCIEACTBUN U HETIPHUATHS BPEIHBIX MPUBBIUEK
(ynotpebneHusi ajkoroisi, HApKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOIO/IEHUs MpaBuil 0e3-
OTIaCHOCTH TPH 00paIleHNH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealbHOM KU3HU;

TpynoBoro Bocnuranus

8) nHTEepeca K MPaKTHUECKOMY U3yUYEeHHUIO podeccril U TpyAa pa3iIuyHOTO POAa, yBaKEHHE
K TPYIy ¥ pe3yibTaTaM TPYAOBOW JEATEIILHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHUS MPeaMeT-
HBIX 3HAHUH 110 XUMHUH, OCO3HAHHOTO BBIOOPA WHAMBUAYAJIBHOM TPAEKTOPHH MPOAOIIKEHUS 00pa-
30BaHMS C YYETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOLIECTBEHHBIX UHTEPECOB U
NOTPeOHOCTEH; yCremHo!W MPoheCCHOHATLHON NESITETLHOCTH U Pa3BUTHSI HEOOXOMMBIX YMEHHUI;
TOTOBHOCTb aJalITUPOBATHCS B IPOPECCUOHATIBHON CpEIE;



JIKOJIOrH4eCKOro BOCIIMTAHUSA

9) SKOJIOTHYECKH IIeNIECOO0Pa3HOr0 OTHOIICHUS K NMPHPOJEC KaK MCTOYHHUKY KH3HHM Ha
3emiie, OCHOBE €€ CyILIECTBOBaHMsS, ITOHMMaHMs LIEHHOCTH 3JI0pPOBOr0 U Oe3omacHoro o0pasa
YKU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (PM3NYECKOMY H IICUXUYECKOMY 3710POBBIO,
OCO3HaHMUs LIEHHOCTHU COOJIIOIEHHS ITPaBUil O€3011aCHOI0 MOBEIEHHS IIPU PAdOTE C BEIIECTBAMU, A
TaK)Ke€ B CUTYalLlUAX, YTPOXKAIOUIUX 30POBbIO U KHU3HU JIIOJEH;

10) cnocoGHOCTH MPUMEHATh 3HAHUS, NOJy4aeMble IPU U3YYEHUU XUMMH, Ul PELICHUS
3a7]a4, CBSI3aHHBIX C OKPYXKAIOIIEH NPUPOJHOW CPENOW, IMOBBILICHUS YPOBHS 3KOJIOTHYECKOMN
KYJBTYpBbl, OCO3HaHUA INIOOAIBHOIO XapaKTepa 3KOJIOTMYECKUX MPOOIEeM U MyTeH UX pelieHus
IIOCPEACTBOM METOJI0B XUMUU;

11) 5KOJIOTMYECKOr0 MBILUIEHUS,, YMEHUS PYKOBOJACTBOBATHCA MM B IIO3HABATEIbHOIM,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

MertanpeamMeTrHbie pe3yJIbTaThl

B cocraBe meranpeIMETHBIX pe3y/bTaTOB BbLACISAIOT 3HAYUMBbIE JUIsl (POPMUPOBAHUS MU-
POBO33peHMsI O0IIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, IPUHLIUI, TUIIOTEe3a, (PaKT, CUCTEMA, IPOo-
LIECC, SKCIIEPUMEHT U JIp.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX PEIMETAX
U TI03BOJISIFOT HA OCHOBE 3HAHUH M3 3TUX MPEeIMETOB (POPMUPOBATh MPEJICTABICHHUE O LIETOCTHON
HAayYyHOW KapTUHE MHpa, U YHUBEpCAJIbHbIE yueOHbIE AeHCTBUS (IIO3HABATEIbHbIE, KOMMYHHUKA-
TUBHBIC, PErYJIATUBHBIE), KOTOpble 00ecnednBarT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOS-
TEJIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOH 1€ATEIbHOCTH.

MeramnpeaMeTHble pe3yibTaThl OCBOSHHsI 00pa30BaTENIbHOM MpOrpamMMbl 10 XUMHUH OT-
pakaroT OBJIa/ICHNE YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU JIEHCTBUSAMU, B TOM UUCJIE:

Ba3oBbIMH J10rHYeCKHUMH AeHCTBUSIMHA

1) ymeHueM HCIONb30BaTh NPUEMBI JIOTUYECKOTO MBIILJIEHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XMMUYECKHX MOHATUH (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAaHABIU-
BaTh B3aMMOCBSI3b C APYTMMHU MOHSATUSMH ), UCTIOIb30BaTh MOHITHS 1151 0OBSICHEHHUS OTAEIbHBIX
(bakTOB M SABIEHMI; BEIOMPATh OCHOBAHUSA M KPUTEPHM AJIS KIACCU(PUKAUN XMMUYECKHX Be-
IIECTB U XMMHUYECKUX pPEaKlMii; yCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY 00b-
eKTaMH M3y4eHHs; CTPOUTDH JIOTHYECKHE pAcCyXAeHUs (MHIYKTHBHBIC, AeTyKTHBHbIE, 10 aHa-
JIOTUM); 1€JaTh BBIBOJBI U 3aKJIIOUYECHHUS;

2) yMEeHHEM IMPHUMEHATH B IMpOLECCe MO3HAHUS MOHATHUS (MpeAMETHbIE U MeTanpeaMeT-
HBIE), CAMBOJINYECKHUE (3HAKOBBIE) MOJIEIH, UCIOIb3yEMbIE B XUMHUH, IPE0OPa30BbIBATH IIUPOKO
IpUMEHseMble B XMMHUH MOJIENIbHbIE TPEACTaBICHUs — XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUecKass QopMmyjJa U ypaBHEHHME XHMMHUYECKOM peakuud -— TpU pelIeHuu y4eo-
HO-ITIO3HABATENbHBIX 3aJa4; C YYETOM 3TUX MOJENbHBIX IIPEICTABICHNUN BBIBIATh U XapaKTEPH-
30BaTh CYIIECTBEHHbIE MPU3HAKU U3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKHX
pEaKIMii; BBISBIATH OOIINE 3aKOHOMEPHOCTH, TPUUYUHHO-CIIEJICTBEHHBIE CBSI3U U IPOTUBOPEYNS B
M3Yy4aeMbIX Ipoleccax M SBJICHUSX; MpeAsiaraTb KpUTEPUH JJIsl BBISIBICHUS 3TUX 3aKOHOMEPHO-
CTEW M MPOTUBOPEUNH; CaMOCTOATENBHO BHIOMPATh CMOCO0 pelieHus yueOHOH 3a1aun (CpaBHU-
BaTh HECKOJbKO BapUaHTOB PEILLIEHUS, BHIOMpATh HanOojee MOAXOMAUINN ¢ y4€TOM CaMOCTOSI-
TEJBbHO BBIIEJIEHHBIX KPUTEPHEB);

BazoBbIMHU Hccile10BaTeILCKMMH 1eHCTBUSIMHU

3) yMEeHHEM HCII0JIb30BaTh MOCTABIEHHBIE BOIIPOCH B KAUECTBE HHCTPYMEHTA MIO3HAHUS, a
TaKk)k€ B KayecTBE OCHOBBI i1 (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA-
3BIBAEMBIX CYKICHMI;

4) nmpuoOpeTeHue OIbITa MO MJIAHUPOBAHUIO, OPTAHU3ALMN U MPOBEACHUI0 YUEHUYECKUX
HKCIEPUMEHTOB: YMEHHE HA0II01aTh 32 XO/I0M MPOIIEcca, CaMOCTOATEIbHO POTHO3UPOBAThH €r0
pe3yibTar, GOopMyJINpoBaTh 00OOIIEHUS U BBIBOJBI IO PE3yJbTaTaM IMPOBEAEHHOIO OMbITA, UC-
CJIETIOBaHMS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe;

Pa6oroii ¢ nunpopmanuei

5) yMeHueM BBIOMpAaTh, aHATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIUIO PA3TUUYHBIX
BUJOB U ()OpPM IMPEJICTABICHUS, TIOIYYaEMYIO0 U3 Pa3HbIX UCTOUHUKOB (HAyYHO-TIOMYJISIpHAs JIH-
TepaTypa XMMHUYECKOTO COJIEpyKaHMs, CIIpaBOYHbIe TocoOusi, pecypcsl IHTepHETa); KPUTUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;



6) yMEHHEM MIPUMEHSATH Pa3IMYHbIE METOBI M 3aMPOCHI TIPH MTOMCKE U 0TOOpe nHpopma-
[IUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOJUMBIX JIJISl BHIITOJIHEHHUSI Y4EOHBIX U TO3HABATEILHBIX
3aa4 ONpeAeNéHHOro THMA; MPHOOpeTeHne OmbiTa B 00JaCTH MCHOJIB30BaHUS MH(POPMAIMOH-
HO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJAJCHUE KYyJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS pa3-
JIMYHBIX TTOUCKOBBIX CHUCTEM; CAMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (DOpMY MpeACTaBICHUS
uHPOpPMALMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSMU;

7) yMEHHEM HCIIOIb30BATh U AHAJIM3UPOBATH B MPOIECCe YUCOHOU U UCCIEA0BATEIIbCKOM
JEeSTEIIbHOCTH UMHPOPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CETLCKOTO X03CTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOILIEH NPUPOJIHON CPEBI;

YHuBepcaibHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) yMeHueM 3a7aBaTh BOIMPOCHI (B XOJI¢ JMAJOra W/WIM AUCKYCCHH) IO CYIIECTBY 00-
Cy’KIaeMoi TeMbl, (OPMYIUPOBATH CBOU IPEAJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS MpPesio-
JKCHHOM 3a/1a4H;

9) mpuobpeTeHne OmbITa MPE3CHTAMU PE3YJIbTATOB BBITOIHEHUS XMMHYECKOTO JKCIIe-
puMeHTa (J1a00paTOPHOTO OMbBITA, JTAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIICCTB,
yueOHOT0 MPOEKTa);

10) 3anHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATEJIbHON U HCCIENO0-
BaTEJbCKOW JESITENbHOCTH MPU PEIICHUN BO3HHUKAIOMIMX MPoOJieM Ha OCHOBE y4éTa OOLIUX WH-
TEPECOB U COIJIaCOBaHMsI MMO3ULMHI (00CYXIeHUsI, OOMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI», KO-
OpIVHAIMSI COBMECTHBIX JIEUCTBUM, ONpeAeNICHUE KPUTEPUEB 110 OILIEHKE KaueCTBA BHIMOJIHEHHON
paboTel U ap.);

YHuBepcaabHbIMH PeryJIITHBHBIMHU el CTBUSIMH

11) ymeHuemM caMOCTOATEIbHO ONPEAENATh LENIU AESITEIbHOCTH, IUIAHUPOBATh, OCY-
HIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO EATEIHHOCTb, BbI-
ouparb Hambomee 3¢ (HEKTUBHBIE CIIOCOOBI pelieHrs YYeOHBIX M MO3HABATEIbHBIX 3a7a4, CaMo-
CTOSITEJIBHO COCTABJISITh WJIM KOPPEKTUPOBATH MPEIOAKEHHBII alrOPUTM JAEUCTBUN MPU BHIOJ-
HEHUM 33/1aHUi C y4ETOM IOJIy4E€HHUs HOBBIX 3HAHHM 00 M3ydyaeMbIX 0OBEKTaX — BEIIECTBaX U
peaklMsIX; OLIEHUBATh COOTBETCTBHE MOJTYUYEHHOTO PE3YJIbTATA 3asBJICHHOM 1ENH;

12) ymeHneM MCIoJib30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, NIPEAJIaraeéMble B yCIOBUH 3a-
TaHWN.

IIpenmeTrHble pe3yabTaThl

B cocTtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHUIO 00S3aTENBHOIO COJAEPIKaHUs, yCTa-
HOBJICHHOTO JITAHHOU MPUMEPHOU paboueit mporpaMMoii, BBIJIEISIOT: OCBOSHHBIE 00YJAOIIIMMUCS
Hay4yHbIe 3HAHUS, YMEHHs U CIOCOOBI JIEWUCTBUH, crienupuyeckue Uis MPeIMETHONH 00IacTu
«XuUMHUsI», BUIBI JEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro MHTEepIpeTalnu, npeodpa-
30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CHUTYaIlHsX.

[IpenMeTHbIe pe3ysabTaThl MPEACTABIEHBI MO TofaM OOYyYeHHS U OTpa)karoT cPOpMHUPO-
BAaHHOCTh Y 00YYaOLINXCS CIEAYIOIINUX YMEHUH]:

8 KUIACC

1) packpvieamvcmpicn OCHOBHBIX XUMHYECKUX TOHATHI: aTOM, MOJEKYJa, XUMHYECKUN
AIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJIHOPOJHAs W HEOJHOpOJHAs), Ba-
JIEHTHOCTh, OTHOCHUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MO-
JSIpHAs Macca, MaccoBas J10JIsl XMMHUECKOT0 3JIEMEHTA B COEIUHEHUH, MOJISIPHBIM 00bEM, OKCHI,
KHCIJIOTa, OCHOBaHUE, COJIb, AJIEKTPOOTPHUIIATEIbHOCT, CTETIEHb OKUCIEHUS, XUMHUUYECKasl peak-
1usl, Kinaccuukalms peakuii: peakliui COeMHEHMs], PEaKI[M Pa3IoKEeHHUs, peaKluy 3amellie-
HUS, peakuu oOMeHa, 9K30- U SHJOTEPMHUYECKHE PEaKIUU; TEeTUIOBOW 3()eKT peakiuu; sapo
aToMa, 3JIEKTPOHHBIN CJIOl aToma, aTOMHasi opOuTaib, paguyc aroMa, XMMHYEcKas CBS3b, IO-
JsipHAasi U HEMOJIApHAsi KOBAJIEHTHAs CBsI3b, HOHHAS CBA3b, HOH, KATHOH, aHHOH, PaCTBOP, MacCOBast
JIOJISI BelecTBa (MPOICHTHAs KOHIIEHTPAIUs) B PaCTBOPE;

2) unmiocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. 1. 1) U mpume-
HSTBH 3TU MOHTHSI IPU OMUCAHUH BEILIECTB U UX MpPEBpaIlleHU;

3) ucnonv306ams XUMUYECKYIO CHMBOJIMKY Ul COCTAaBICHUSI (POPMYJT BEILECTB U ypaB-
HEHUI XUMUYECKUX PEaKIIHi;



4) onpedensimb BaJICHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCTMHEHHSX; CTCICHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHECHUSX; IPHUHAUICKHOCTD BELIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHHH 1o (opMysiaM; BUJ XMMHYECKON CBsI3U (KOBaJICHTHAsl U MOHHAs) B HEOpra-
HUYECKUX COECIMHEHUSX;

5) packpvisamv cmwicn Tlepuoandeckoro 3akona JI. Y. MenneneeBa: 1eMOHCTpUPOBATh
IOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
[lepuoanueckoit cucTtemMe; 3aKOHOB COXPAaHEHHUS! MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOM-
HO-MOJICKYJISIPHOTO YYEHHs, 3aKOHa ABOTaJpo; ONucvléamv U Xapakmepuzoeams TaOIMUHYIO
dopmy Ilepuonnyeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «TJ1aBHAs MOJ-
rpynmna (A-rpynmna)» u «mobounas noxarpymmna (b-rpymmna)», maneie 1 60nbIINe TEPUOIBL; CO-
omuocums 0003HaUEHUs1, KOTOpble UMeroTcs B Tabmuie «llepuonnueckas cucreMa XUMHYECKHX
anemeHToB [[. 1. MeHieneeBa» ¢ 4MCIOBBIMU XapPAKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHUX
9JIEMEHTOB (COCTaB W 3apsl sapa, oOlee YHUCIO 3JIEKTPOHOB M paclpeaesieHHe HX I0 JJIeK-
TPOHHBIM CJIOSIM);

6) kraccupuyuposames XUMUUECKHE IEMEHTBI; HEOPTaHUIECKUE BEIIECTBA; XUMUUCCKHE
peaxiyu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (DeKTy);

7) xapaxmepuzosams (onucviéams) OOIIME XUMHUUECKUE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPXkAasl OMHMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

8) mpoenozupoeéams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAueCTBEHHOTO COCTAaBa;
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

9) sbluucasiMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYFO MAacChl BEIIECTB; MAaCCOBYIO
JIOJTIF0 XMMHYECKOT0 3JIeMEHTa 1o (opMyJie COeTMHEHUS; MaCCOBYIO JOJIO BEIIECTBa B PaCTBOPE;
IPOBOAMTH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

10) npumensims OCHOBHBIC OTEPAIIMU MBICIUTEIBHON NEITEIBHOCTH — aHAJIHM3 U CHHTE3,
CpaBHEHME, OO0OOILIeHHe, CUCTEeMaTHU3aluio, KJIacCU(UKAIMIO,  BBIIBICHUE  NPUYMH-
HO-CJIEICTBEHHBIX CBSA3€M — Ul M3YYEHHs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLUH; ecTe-
CTBEHHO-Hay4YHbI€ METO/bl NO3HAHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJEINPOBAHHE, IKCIEPH-
MEHT (peasIbHbII U MBICIIEHHBIH );

11) cnedosams mipaBHIaM TMOJIB30BAHUS XUMHUYECKOM MOCYA0H M J1TaOOpaTOPHBIM 000pY-
JIOBaHUEM, a TaK)Ke MpaBWJIaM OOpAaIlleHHUs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHUSIMHM IO
BBITMIOJTHEHHIO J1a00PaTOPHBIX XUMUYECKHX ONBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (BOJIOPOJIa M KMCIOPOa), IPUTOTOBIEHHIO PACTBOPOB C OIPeIeIEHHON MacCcoBOM oJei
pPacTBOPEHHOTO BEUIECTBA; MJIAHUPOBATh U MPOBOJUTH XWMUYECKHE SKCIIEPUMEHTHI MO pacro-
3HAaBAHUIO PACTBOPOB ILENOYEH U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (J1aKMyc, (eHoIdTaNeHH,
METHUJIOPaHXK U Jp.).

9 KJIACC

1) packpvieamvcmpici OCHOBHBIX XUMHUYECKUX MOHATHI: XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BEILECTBO, BAJIEHTHOCTH, DJIEK-
TPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl PeaKIsl, XUMHUECKasl CBsI3b, TEIIJIOBOM
3 EeKT peakuuu, Mojb, MOJAPHBIA 00BEM, PacTBOP; IEKTPOIUTHI, HEIIEKTPOIUTHI, IIEKTPO-
JUTHYECKas JUCCOIMAIMS, peakllud MOHHOro oOMeHa, KaTalu3aTop, XMMUYECKOEe pPaBHOBECHE,
oOpaTumble U HEOOpaTUMbIE PEAKIIUU, OKHCIUTEIbHO-BOCCTAHOBUTENBLHBIE PEAKIIMU, OKHCIIHU-
TeJb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHE, AJJIOTPOIHS, aM(pOTEpHOCTb, XUMHUECKas
CBAA3b (KOBAJIEHTHAs!, HIOHHAs!, METAJUINYECKas ), KPUCTAININYECKasl pelIETKa, KOPPO3Hs METAJLIOB,
CIUJIaBbI; CKOPOCTh XUMHUUYECKOW PEaKInH, MpeaenbHo gomyctuMas konnentpamus (I1IJIK) Beme-
CTBa;

2) uroCmpupo6ams B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATHH (cM. 1. 1) U mpume-
HATB 3TU MOHSTHS IPH ONIMCAHUM BELLIECTB U UX IPEBpAILECHUI;

3) ucnonvzo6ams XMMHUYECKYIO CHMBOJIMKY UIsSi COCTaBICHUS (HOPMYJT BEIIECTB U ypaB-
HEHUI XUMUYECKUX PEAKLIHA;

4) onpedensimpb BAICHTHOCTh U CTEICHb OKHUCJICHHS XMMHYECKHX 3JICMEHTOB B COCIMHE-
HUSX Pa3IM4HOIO COCTaBa; MPUHAJIEXKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUH 110
dbopMynaM; BUA XUMUYECKOM CBSA3H (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPTaHUYECKUX



COEIMHEHUSX; 3apsi/l MOHA 10 XUMHUYECKOH (popmyrie; XxapakTep cpeabl B BOJHBIX PacTBOpax He-
OPraHUYECKUX COCIUHEHMM, TUIl KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO BEILECTBA,

5) packpwisams cmuvicn Tlepuomuueckoro 3akona [I. . MenzeneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHUE: ONUCbI8AmMdb U Xapakxmepuzosams TadIuunyo Gopmy Ileproamueckoii CUCTEMBI
XUMHYECKHUX SJIEMEHTOB: pazlinyarh MOHATUS «TJIaBHAsg MoArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpynma)», mansie W OONbIIME TEPHOABI; COOMHOCUMbL O003HAUYEHUS, KOTOpbIE
UMEIOTCSl B TIEPUOAUYECKOI TabiuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XH-
MHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l Aapa, o0IIee YMCIIO 3JIEKTPOHOB U pacrlpeie]ieHue Ux 1o
AIIEKTPOHHBIM CIIOSIM); 00bACHAMb OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COEAUHEHMH B IpeAesax MajblX NEPUOAOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHUS HX
aTOMOB;

6) kraccupuyuposams XUMUYECKUE FIEMEHTBI; HEOPTaHMYESCKUE BEIIECTBA; XMMUYCCKUE
peakiuu (10 YUCIY U COCTABY YYAacCTBYIOIIUX B PEAKIMH BEILIECTB, 10 TEIIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxkmepusoséamo (onucviéams) o0IIME U CrIEHU(PHUIESCKHE XUMHUYECKHE CBOMCTBA
IIPOCTBIX M CJIOYKHBIX BEIIECTB, NOJITBEPK/Iasi ONKUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

8) cocmasnsime ypaBHEHHS DIICKTPOIUTUUICCKON TUCCOLMAIIMN KHCIIOT, IIEIOUCH U COJICH;
MOJIHBIE U COKpAIllEHHbIE YpaBHEHUS peakliii HOHHOTO OOMEHa; ypaBHEHUS peakIluii, TOITBep-
JKJAIOIINX CYIIECTBOBAHHWE T€HETUYECKON CBSI3U MEK/y BELIECTBAMH PA3JIMUYHbIX KJIACCOB;

9) packpviéams CYITHOCTh OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIU MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLnii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

11) 6biuucisimes OTHOCUTEIBLHYIO MOJICKYIIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 10 (hopMyJie COEIMHEHUS; MAaCCOBYIO JOJII0 BEIIECTBA B PaCTBOPE;
IIPOBOAMTH PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIINY;

12) cnedosams mipaBUiIaM TMOJIB30BaHUS XUMHUYECKOW MOCYI0M M 1a0OpaTOPHBIM 000pPY-
JIOBaHUEM, a TaK)Ke MpaBWJIaM OOpAaIlleHHUs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLHSAMHM IO
BBITMIOJTHEHHIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB 10 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIIECTB (aMMHaKa U yTJIEKHCIIOro rasa);

13) nposooums peakiyu, TOATBEPKAAIOIINES KAYSCTBEHHBIH COCTAB Pa3JIMYHBIX BELICCTB:
pacrio3HaBaTh ONBITHBIM MYTEM XJIOpUI- OpoMua-, MOAMI-, KapOoHaT-, ¢ocdaT-, CHIMKaT-,
cynb(har-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U MOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIO-
IIM€ B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

14) npumensimy OCHOBHBIC OTIEPAIIMH MBICTUTEILHON JAEATEIBHOCTH — aHaJIU3 ¥ CHHTE3,
cpaBHeHue, 0000IIeHe, CUCTEMaTH3allMIO, BBISIBIEHHE TPUUUHHO-CIEICTBEHHBIX CBSA3EH — JUIA
M3yUYEHHs CBOICTB BEUIECTB U XUMUYECKUX PEAKIil; eCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS —
HaOII0/IeHNe, U3MEPEHNE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH).
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