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HHosicHuTeILHAA 3aNIMCKA
Pabouas nmporpamMma «BBeneHne B XUMHUIO» B 7 KJlacce COCTaBJICHA HA OCHOBE HOPMAaTHBHO-TIPABOBBIX
JOKYMEHTOB:

e @enepanbHblil 3akoH «O0 oOpasoBanuu B Poccuiickoit ®enepauumn» ot 29 nekadbps 2012 roma Ne
273-D3 (c U”3BMEHEHHSIMU U JIOTIOJTHCHHUSIMHU );

o ®denepanbHBI TOCYIAPCTBCHHBIH O0PAa30BATENBbHBIA CTAaHAAPT OCHOBHOIO OOIIEro 0oOpa3oBaHUS,
yTBEPXKAEHHBIN npuka3zoM Munucrepcrsa npocsemieHuss P® or 31.05.2021 Ne 287;

o denepanbHas oOpa3oBareIbHas IPOrpaMMa OCHOBHOI'O 001Iero 00pa3oBaHusl, yTBEPXKICHA
npukazoM MunuctepcTBa npocsenieHus Poccutickont @enepanun ot 18 mas 2023 r. Ne 370;

e Ilocranosienue [1aBHOTO TOCYIapCTBEHHOIO CAaHUTAPHOTO Bpada Poccuiickoit denepanuu ot
28.09.2020 Ne 28 CII 2.4.3648-20 «CanuTtapHO-31HIEMHOIOTHYECKUE TPeOOBaHUS K
OpraHu3alMsIM BOCIIMTAHUS U 00y4EeHHUs, OT/AbIXA U 0310POBIEHUS JETeH U MOJIOJEIKI»

e  VyeOnsiii mnan MBOY BMO «IlepBomaiickast cpeiHss LIKOIay.

e Pabouas mporpamma Bocriutanus MBOY BMO «llepBomaiickasi cpeqHsisl IIKOJIa», YTBEPKICHHAS
npuka3zoM aupekropa ot 28.08.2023 Ne 211

OO0was xapakrepucTuKa yueOHOro npeamera

B cootrBercTBHuM ¢ DenepanbHBIM roCynapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETO
o0pa3oBaHUs ydyallvecs TOJKHBI OBIaJeTh TAaKUMHU MO3HABATEILHBIMU YYEOHBIMH JCHCTBHUSIMH, KaK YMEHHE
dbopMynEpoBaTh TPOOJIEMY M THIIOTE3y, CTaBUTh IICJIM M 3aJa4d, CTPOUTH IUIAHBI JOCTHIKCHHS UEIeH |
pelIeHus MOCTABICHHBIX 3a/1a4, IPOBOAUTh SKCIEPUMEHT U Ha €r0 OCHOBE JEJIaTh BBIBOJbI U YMO3AKJIFOUEHHUS,
MIPEACTABIISITh UX U OTCTaMBaTh CBOIO TOUKY 3peHUs. Kpome 3Toro, yuamimecs IOJDKHBI OBJIAJIETh IIPHEMaMH,
CBSI3aHHBIMH C OMPEJCICHUEM TOHATUNA: OrpaHUYMBATh MX, OIKCHIBATH, XapaKTEPU30BaThb W CPaBHHUBATH.
CrnenoBarenbHO, TpPU M3YYECHUHM XHMHH B OCHOBHOM IIKOJIE YdYaIllMecs JOJDKHBI OBJIAJETh Y4eOHBIMU
JEHCTBUSMH, TIO3BOJISIFOIIIMMU UM JIOCTUYb JTUYHOCTHBIX, IPEIMETHBIX U METAlPEIMETHBIX 00pa30BaTeIbHbIX
pe3yNbTaToB.

[Ipennaraemas mporpaMma Mo XMMHHU PAacKpbIBaeT BKJIAJ Y4eOHOTO MpeaMmeTa B JAOCTHIKCHHE Leeit
OCHOBHOTO OO0IIIET0 00pa30BaHus U OMPENEIsAeT BAKHEHIITUE COAEPKATEIbHbIC IMHUU TTPEMETA:

®  «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHUU BEIIECTB, UX CBOWCTBAX U OMOJIOTMYECKOM 3HAYCHHH,

® «XUMHUYECKasl peakius» — 3HaAHUE O MPEBPAIICHUIX OJHUX BEIIECTB B JAPYTHE, YCIOBUSAX MPOTECKAHUS
TaKuX MPEBPAIEHUN U CIIOCO0ax yMpaBICHUS PEaAKIUIMU;

® «IPUMEHEHHUE BEIECTB» — 3HAHHE U OMBIT OE30MacHOr0 OOpalleHusl ¢ BENIECTBAMH, MaTepHalaMu U
mpoleccaMu, HeOOXOAMMBIMU B OBITY M Ha IPOU3BOCTBE;

® (I3BIK XMMHH» — ONEPUPOBAHHE CUCTEMOW BAXKHEUIIMX XMMHYECKUX MOHSATUN, 3HAHUE XUMHUYECKOU

HOMEHKJIaTyphl, a TakK)Xe BIJIAJICHUE XUMHUYECKOM CHUMBOJMKON (XHMHUYECKUMHU (OpMyJIaMu U

YpaBHEHUSMHN ).

[IponeneBTHUECKUi KypCc MPHU3BaH, MCIIOJB3Yysl MHTEPEC YYaIIUXCsA K dKCIIEpUMEHTaM, chopMupoBaTh
yMeHue HaONronaTh, AefaTh BHIBOJBI HA OCHOBE HAOMIONEHH, MOTYyYUTh MEPBOHAYANBHBIE TOHITHS O KJIaccaxX
HEOpraHUYeCKuX BelIecTB. Pemars pacueTHbIe 3a71au Ha OCHOBE UMEIOIIUXCS 3HAHHM 10 MareMaTtuke. Tak B 6
KJIacce B Kypce€ MareMaTHKe ydYalllMecsl pelaroT 3aJadyd Ha HaxXOKJEHUE YacTH OT LEJNOro, MCHOIb3ys 3TH
3HaHUS, MOKHO DEIaTh 3a7adyd Ha HAXOXKJICHHE MACCOBOW JOJM DJEMEHTa B BEIIECTBE M MACCOBOW JOJHU
BEIL[ECTBA B pacTBOPE.

[Ipu oOyueHnn XuMuUM OOJBIIOE 3HAUEHHWE WMEET YMEHHE YYallluxcs HaONIonaTh 3a XUMHUYECKHUMHU
nporeccaMu. HaOmromeHne — 3To HE MAacCHUBHOE CO3EpIIaHUe, 3TO CIIOXKHAs JEsITeNbHOCTh, O0ecreunBaronas
MOJIHOTY M TOYHOCTh BOCHpHUATHSI. MHOTO BHHMaHHS OOpamaeTcs Ha TEXHUKY HKCIIEPUMEHTa, YMEHUeE
MPaBUJILHO M YETKO OMHUCHIBATh PE3ylbTaTbl IKCIEpUMEHTa, NMpu3Haku peakuuil. Ilpasuna Th wusywarorcs
MTOCTEMEHHO. DKCIIEPUMEHT BKITIOYACTCS B TBOPUYECKHUE JTOMAITHUE U MPOBEPOUHBIE PAOOTHI.

Pa3Butue npencrtaBieHuil O BelIECTBAX M UX CBOMCTBaX JIOTMUECKH MPOAOKAETCS MPU H3y4YEHUU
paznena «OCHOBHbBIE KJIaCChl HEOPTraHMYECKHX BEIMIECTBY». B uTOre ywammecs MOKHBI 3HATh OINpEIETICHUE,
cocTaB, 00JacTH MPHUMEHEHHUS OTICNIbHBIX MPEICTaBUTENeH OCHOBHBIX KIACCOB HEOPTaHMYECKHX BEIIECTB.
VYyammecs: JOMKHBI YMETh OMPEIEATh M0 COCTaBy BEIIECTBA, K KAKOMY KJIAcCy BEIIECTBO OTHOCUTCS, 3HATh
OCHOBHBIE OTJIMUHUS KJIACCOB MO COCTaBY U XapaKTepHbIM CBoicTBaM. IIpu 3TOM He cTaBUTCS 3a/laya HAYYUTb
COCTaBJIATh (OPMYJIBI HH IO BJICHTHOCTH, HU IO CTENIEHSM OKHWCJeHUs. Ha maHHOM 3Tare J0CTaTodyHO 3HATh,
KaK M300pakaroTCs ¢ MOMOIIBIO 3HAKOB XMMHUYECKHX AJIEMEHTOB (POPMYITBI M3yUYEHHBIX BEIECTB, HAYYUTHCS 110
TOTOBBIM MOJIEJISIM COCTaBJATh (OPMYJIbI U 3HATh OCOOEGHHOCTHM HamucaHus (OPMYT OCHOBHBIX KJIACCOB



HeopraHmyeckux BemiecTB. [lepuonmyeckas TabIMIIa XMMHUYECKHX SJIEMEHTOB Ha TMEPBOM JTale SBISETCA
CIIPaBOYHOM TAOIUIEH ISl ydaluxcss U TOJIBKO B Kypce 8 Kjacca JaeTcs MEPHOANYECCKUN 3aKOH XUMHYECKUX
auemeHToB J[.M. Menneneesa. B 3amaun gaHHOro Kypca He BXOAUT HAIMCAHME YPABHEHMM XUMHUYECKHUX
peakIuil, XUMUYECKHUE SIBJICHUS U CBOMCTBA ONUCHIBAIOTCS KAYECTBEHHO.

Ienn n3yyenuns npeamera
W3ydeHne XUMHHK B 7 KJIacce HAIPABICHO Ha JOCTH)KEHUE YYAIUMUCS CIIECIYIOIINX LICJICH:
Gopmuposanue y yJammxcsi XAMHUUECKON KapTHHBI MUPa KaK OPraHUYeCKOM 4acTH ero 1eI0OCTHOM
€CTECTBCHHOHAYYHO! KapTUHBI,
pazeéumue NO3HABATENIbHBIX UHTEPECOB, NHTEIUIEKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH, yyaluxcs B
IIpoLecce U3y4eHHsl UMU XUMUYECKOMHAYKH U €€ BKJIa/la B COBPEMEHHBIM HayYHO-TEXHUYECKUI
porpecc;
Gopmuposanue BaXKHEUIINX JIOTUYECKUX ONEpalMii MbILIUIEHUS (aHAJIU3, CUHTE3, 00001IeHuE,
KOHKpETH3allks, CPaBHEHUE U Jp.) B MPOLIECCEIIO3HAHUS CUCTEMbl BaKHEHIINX MOHATUH, 3aKOHOB U
TEOPUI O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMUYECKUX BEILIECTB;
gocnumanue yOeX1€HHOCTU B TOM, YTO IPUMEHEHHE MOJYyYEHHbIX 3HAaHUH U YMEHUH 0 XUMUU
ABJISIETCS OOBEKTHBHON HEOOXOAMMOCTBIO IIs10€3011acHOM paboThI ¢ BEIIECTBAMH U MaTepuaiaMu B
OBITY U Ha ITPOU3BOJICTBE;
npoeKmuposarue u peanu3aylisi BbITyCKHUKaMU OCHOBHOM LIIKOJIBI JINYHOHM 00pa30BaTeIbHON
TPaeKTOPUH: BEIOOP Ipoduisi 00yUEeHNs B CTapIISHINKOIIE WK TPOPECCHOHATEHOTO 00pa30BaTEILHOTO
YUPEXKIEHUS;

06/1a0eHue KITIOUEeBBIMU KOMITETEHIMSIMH (Y4eOHO-TI03HABAaTEIbHBIMHU, HH(POPMAITHOHHBIMH, IEHHOCTHO-
CMBICJIOBBIMH, KOMMYHHUKATUBHBIMH).

L4 HJIaHl/IpyeMl)Ie PE3yJabTaThbl U3YUYCHUS NIPEAMETA

JINYHOCTHBIE PE3YJAbTATHI BKIIIOYarOT:

BOCIIMTaHUE POCCUMCKON rpakJaHCKON MACHTUYHOCTHU: NATPUOTU3MA, yBaykeHUsI K OTeuecTBy, IPOIILIOe
Y HACTOSIIIee MHOTOHAIMOHAIBHOTO Haposia Poccun; oco3HaHMe CBOEH STHHYECKOW MPUHAJICKHOCTH,
3HaHUE UCTOPUH, SI3bIKA, KYJIBTYpPhl CBOET0 HApOJa, CBOETO Kpasi, OCHOBKYJIBTYPHOTO HACIEIUS HAPOJIOB
Poccun u yenoBeuecTBa; yCBOCHHE TYMAaHHUCTUYECKUX, JEMOKPATHUECKUX U TPATUIIMOHHBIX IIEHHOCTEH
MHOTOHAITMOHAJIBbHOTO pOCCI/II\/JICKOl"O O6HICCTB3; BOCIIUTAHHEC T-IyBCTBa OTBETCTBCHHOCTHU U O0JIT'a nepeI[
Ponunoii;

(dhopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHUIO, TOTOBHOCTH U CITIOCOOHOCTH, O0YJaroOmuXxcs K
camMopa3BUTHIO U 12 camM000pa30BaHHIO HA OCHOBE MOTHBAIIMY K OOYYEHHUIO U TIO3HAHUIO, OCO3HAHHOMY
BHIOODY Y TOCTPOCHHUIO JalbHEHINeW WHAMBHIYalbHOM TpaeKTopuu oOpa3oBaHus Ha 0ase
OpUEHTHUPOBKU B Mupe mnpodeccuid n npodeccHOHaNbHBIX MPEINOYTEeHUH € y4YeTOM YCTOWYMBBIX
MO3HABATENFHBIX UHTEPECOB, a TaK)Ke€ Ha OCHOBE (DOPMHUPOBAHUS YBOKUTEIHHOTO OTHOIICHUS K TPYNY,
pa3BI/ITI/I$I OIIbITa y‘laCTI/ISI B COIIMAJIBHO 3HAYNMOM prne;

(dbopMupoBaHUE IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOLIECTBEHHOW MPAKTHUKH, YYUTHIBAIOIIETO COIMANBbHOE, KYIbTYPHOE, S3BIKOBOE, TYXOBHOE
MHOT000pa3ne COBPEMEHHOTO MUPA;

(dhopMupoOBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKEIATETHHOTO OTHOIICHUS K APYTOMY YETIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYIBTYpPE, SI3bIKY, Bepe, TPaKJaHCKON MO3UIIMU, K UCTOPUH, KYIBTYypeE,
peerI/m, Tpa)II/IHI/IﬂM, A3bIKaM, II€EHHOCTAM HapOJIOB POCCI/II/I nu HapOJIOB MI/Ipa; TOTOBHOCTh H
CHOCOOHOCTh BECTH AMAIIOT C APYTHUMH JIFOABMH U JOCTUTATh B HEM B3aUMOTIOHUMAHUS;

OCBOEHHE COIMAJIbHBIX HOPM, IpPaBWJI MOBEACHUSA, POJel U (opM cOLMaIbHOW XU3HU B Ipynmnax u
cOO0IIeCTBaX, BKIIIOYAs B3POCIBIE U COIMAIIbHBIE COOOIIECTBA; YIaCTHE B IIKOJILHOM CaMOYITpaBICHUH
U OOHIECTBEHHOW IKM3HU B TPEJeax BO3PACTHBIX KOMIIETEHIIMA C YYE€TOM pEerHoHaIbHbBIX,
STHOKYJBTYPHBIX, COLIMAJIBHBIX M 3KOHOMUYECKUX 0COOEHHOCTEH;

pa3BUTHE MOPATBHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHHH MOPANBHBIX MPOOIieM Ha OCHOBE
JTUYHOCTHOTO BBIOOpa, (OPMUPOBAHWE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO TMOBEICHUS,
OCO3HAHHOTO 1 OTBETCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHLIM HOCTYHKaM;

(dhopMupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU M COTPYIHHYECTBE CO CBEPCTHUKAMU,
JIEThMH CTapIIero W MIIAQJIIET0 BO3pacTa, B3POCIBLIMH B Ipoiecce o0pa3oBaTelnbHON, OOIIECTBEHHO
TOJIE3HOM, Y4eOHO-UCCIIeI0BATEHCKOM, TBOPUECKON U APYTUX BHIIOB JAEATEIHLHOCTH;



¢dopMHupoBaHHE IEHHOCTH 3[0POBOrO M Oe3omacHOro o0pa3a JKM3HU; YCBOGHHE IPaBUII
WHWBUYAIIbHOTO ¥  KOJUIGKTUBHOIO O€30MacHOr0 TOBEJACHHUS B UYPE3BBIYAMHBIX CHTYyalUsX,
YTPOXKAIOIINX KU3HU U 3I0POBBIO JIONIEH,

(GbopMHpOBaHUE OCHOB JKOJIOTMYECKOM KYIBTYpBl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOTO MBILIUICHUS, PAa3BUTUE OIbITa HKOJOTMYECKH OPUEHTHUPOBAHHOW peduieKCUBHO-
OLICHOYHOM U IPAKTHUUECKOM IEATEIbHOCTH B )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME 3HAUEHUs CEMbH B KM3HHU Ue€JIOBEKa U 00IeCTBa, MPUHSATHE LEHHOCTH CEMEHHON XKU3HH,
YBOKHUTEIbHOE U 3a00TIIMBOE OTHOIICHKE K YWIEHAM CBOEH CEMbU;

pa3BUTHE ICTETUUYECKOTO CO3HAHHUS YEpPE3 OCBOCHHME XYIOKECTBEHHOIO Hacienus HaponoB Poccun u
MUpa, TBOPYECKON AESATETbHOCTH 3CTETUUECKOTO XapaKrepa.

MeTtanpeaMeTHbIe Pe3yJIbTAThI BKIIOYAKOT:

YMEHHE CaMOCTOSTEIILHO ONPEEIISATH LIETH CBOETO 00yYeHUS, CTaBUTh U (POPMYITHPOBATH IS Ce0st
HOBBIE 337]a4M B yueOe U 103HABATEIIbHONAESTENbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH
IIO3HABATEJILHOU JIEATENBHOCTH;

YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBAThH IYTH AOCTHUXKEHMS LEJIEH, B TOM YHUCIIE aJIbTEpHAaTUBHBICE,
OCO3HAHHO BBIOMpATh HanOosIeedPPEKTUBHBIC CIIOCOOBI PEIICHUS YI4COHBIX U MTO3HABATEIHLHBIX
3a]1a4; YMEHHE COOTHOCUTD CBOM JEHCTBUS C IIJIAHUPYEMBIMH PE3YIIBTaTaMU, OCYIIECTBIIATH KOHTPOJIb
CBOEH JESITEIbHOCTH B IIPOLIECCE 10CTUKEHUAPE3YIbTaTa, ONPEAEISITh CIOCOOBI JEHCTBUM B paMKax
IIPEUIOKEHHBIX YCIIOBUH U TpeOOBaHU, KOPPEKTUPOBATh CBOU JIEHCTBHS B COOTBETCTBUH C
M3MEHSIOIIENCS CUTYalNE;

YMEHHE OLICHHUBAaTh [IPABUIBLHOCTh BBIOJIHEHUS Y4eOHOM 3a1a41, COOCTBEHHBIE BOZMOYKHOCTH €€
peleHus;

BJIa/ICHE OCHOBAMH CaMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHS PELIEHUH 1 OCYILIECTBIEHUS 0CO3HAHHOTO
BbIOOpa B y4eOHOH U [T03HABATEILHON 1A TEIbHOCTH;

YMEHUE ONPENEISTh OHATHSI, CO3/]aBaTh 0000IICHNS, YCTaHABIMBATh aHAIOTHH, KJIACCH(DUIIMPOBATH,
CaMOCTOSITENIHO BBIOMPATh OCHOBAHUSN KPUTEPHHU IS KIacCU(PUKAINH, yCTAaHABIUBATH IPUIHMHHO-
CJIC/ICTBEHHBIE CBSA3H, CTPOUTH JOIMUYECKOE PACCyKICHHE, YMO3aK/IIoueHUe (MHAYKTHBHOE,
JETYKTUBHOE U 10 aHAJIOTUM) U JIeJIaTh BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U IPe0Opa30BbIBaTh 3HAKU U CHMBOJIbI, MOJICJIN M CXEMBI JJIsl pEIIeHUs
y4eOHBIX M [TO3HABATEJIbHBIX 3a/1a4;

CMBICJIOBOE UTEHHUE;

YMEHHE OpraHN30BbIBATh YUEOHOE COTPYIHUUYECTBO U COBMECTHYIO JIEATEIBLHOCTD C YUUTEJIEM U
CBEpCTHUKAaMU; paboTaTh MHAUBUAYAJILHO UB TPYIINE: HAXOAUTh OOIIee pellieHne U pa3peiaTh
KOH()JIMKTBI HA OCHOBE COIIAaCOBAHMsI MO3UIIMI U yueTa UHTEPeCOB; (POpMYIINPOBaTh, apryMEHTHPOBATh
1 OTCTauBaTh CBOE€ MHEHHUE;

YMEHHE OCO3HAHHO UCIOJIb30BaTh PEYEBBIE CPEJCTBA B COOTBETCTBUH C 3aJja4€il KOMMYHUKALUU JJIs
BBIPQ)XEHUS CBOMX UYBCTB, MBICJIEH U MOTPEOHOCTEH; IIIAHUPOBAHUS U PETYISALIUU CBOCH IEATETbHOCTH;
BJIQJICHUE YCTHOW U MHCbMEHHON PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOU PEYbIO;

(opMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIOIb30BaHUS MH(OpMAIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH (nanee —

NKT-koMneTeHIum); pa3BUTHE MOTUBALIUH K OBJIA/IEHUIO KYJIbTYPOH aKTUBHOTO MOJIb30BaHUS
CJIOBapsIMM U JPYTUMU MIOUCKOBBIMU CUCTEMAaMU;

(dhopMupoBaHuE U pa3BUTHE HKOJIOTHUECKOTO MBIIIJIEHUS, YMEHHE IPUMEHSTH €T0 B TO3HABATEIbHOM,
KOMMYHHUKaTUBHOM, COLMATbHON MPaKTHKE U MpodeccuoHanbHON OpUEeHTAIIIH.

IIpeameTHBIE Pe3yJIbTAThI BKIOYAIOT:

(dbopMupoBaHuE IEPBOHAYAIBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABIEHUH O BEIIECTBAX, UX
MIPEBPALICHUAX U IPAKTHYECKOM IPUMEHEHUH; OBJIAa/ICHUE IOHATUIHBIM alllaparoM U CUMBOJINYECKUM
SI3BIKOM XUMUHU;

OCO3HaHHE 00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHUECKOM HayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYECKUX IIPEBPAILCHUN HEOPTaHMYECKUX U OPTaHUYECKHUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH KUBOW U HEXUBOU MPUPOJIBL; YIITyOJIeHHE MPEACTaBICHUN O MaTepuaIbHOM €MHCTBE
MUDA;



e OBJIAJICHUE OCHOBAMHU XMMHUYECKOU IPAMOTHOCTH: CIIOCOOHOCThIO aHATU3UPOBATh U OOBEKTUBHO
OLICHUBATh )KU3HCHHBIC CUTYAIlUH, CBA3aHHBIC C XUMHEH, HABBIKAMH OE30IIaCHOTO 0OpaIleHHs ¢
BEIIECTBAMH, UCTIOIB3YEMBIMH B TTOBCEAHEBHOM KU3HU; YMEHHUEM aHAIM3HPOBATh U INIAHUPOBATh
HKOJIOTUYECKH 0€30MacHOE MOBEACHUE B LIEJISIX COXPAHCHUS 37I0POBbS U OKPYXKAIOIIEH CPEJIbI;

e (opMHpOBaHNE YMCHHUI YCTAaHABIUBATH CBSI3U MEXIY PEabHO HAOIIOMaEMBIMI XUMHUECKUMHU
SIBICHUSIMU U TIPOLIECCAMHM, TIPOUCXOIAIIMMUB MUKPOMHUPE, OOBSICHATH MPHYUHBI MHOTOOOpa3ust
BEIIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHHUS, & TAK)KE 3aBUCHMOCTh TPUMEHEHHSBEIIECTB
OT UX CBOMCTB;

® TpUOOPETEHHUE OIbITA UCIIOIH30BAHUS PA3IIMUHBIX METOIOB U3YUCHHUs BEIIECTB: HAOIOJICHUS 32 HX
MPEeBpaIeHUSIMHA TTPU IPOBEICHUH HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAaHHEM
naboparopHOro 000pyAOBaHUS U TPUOOPOB;

e (hopMHpOBaHHUE MPEICTABICHUI O 3HAYCHUN XUMUYECKOW HAyKH B PEIICHUH COBPEMEHHBIX
IKOJIOTMYECKUX TIPOOIIeM, B TOM YHCJIC BIPEIOTBPAIICHIH TEXHOTCHHBIX M SKOJIOTHUECKUX KaTacTpod.

Conep:xxanme
(1 g B HEmemto; Bcero 34 4.)
Tema 1. Xumus B uenrpe ecrecrpo3nanus (11 4)

XuMus Kak 4acTb ecrecTBo3HaHMs. [Ipeamer xumun. EcrecTBO3HaHME — KOMIUIEKC HAyK O NPUPOAE.
Hayku o nmpupone: ¢usuka, xumus, 6uonorus u reorpadus. IlonoxurensHoe U OTpULIATENbHOE BO3JCHCTBHIE
4eJI0OBEKa Ha IPUPOLY.

[Ipenmer xumuu. Tena u BemecTBa. CBOMCTBA BEIIECTB KaK MX WHAMBUIYyalbHbIE Mpu3HaKu. CBONCTBA
BELIECTB KaK OCHOBA UX IIPUMEHEHHUS.

Metoap! uzyuenus ectectBozHanus. HaOmroneHne kak OCHOBHOM METOJ TO3HAHUS OKPYXKAIOLIEro MHUpa.
VYenoBus npoBefieHUs HaOmoneHUs. [umore3a Kak NpearnosokeHue, OOBSCHAMOLIEe WIN IpeacKa3blBaroliee
NpoTeKaHue HaOIogaeMoro sBiIeHUs. OKcnepuMeHT. JlaGoparopusi. DKCIEpUMEHT JIabOpaTOpHBIA U
nomamHui. CrocoObl (UKCHpPOBaHUS pe3yabTaToB 3KcrepuMeHTa. CTpoeHHe IIJIaMEHU CBeYH, CYXOro
rOPIOYEro, CIIUPTOBKH.

MopnenupoBanue. Moaenu Kak aOCTpakTHblE KOMMM HM3y4aeMbIX OOBEKTOB U IpoleccoB. Mojenu B
¢usuke. DnekrpodopHas MammHa Kak a0CTpakTHAs MOAETh MOJHUHU. Monenu B Ouonoruu. buomorndeckue
MyIsDKU. Mozieny B XUMHMU: MarepuajbHble (MO aTOMOB, MOJIEKYJI, KPUCTAIJIOB, allllapaToB U yCTAaHOBOK) U
3HAKOBBIE (XMMUYECKHE CUMBOJIBL, XUMHUECKHE (DOPMYJIIbI U ypaBHEHUS).

XuMHueckass CUMBOJIMKA. XUMHUYECKHE CHUMBOJIBI. VX HamucaHue, NMPOW3HOIIEHHE U HHpopMalus,
KOTOPYIO OHHM HecyT. Xumuueckue ¢opMmynbl. VX HamucaHue, MpOU3HOIIEHHE U MH(OpMaIKs, KOTOPYIO OHH
HecyT. IHaekchl ¥ k03 (QUITMEeHTHI.

XuMusg M ¢QuU3MKA. YHUBEpPCAJIbHBIN XapakTep MOJI0KEHUH MOJEKYIIPHO-KUHETUUECKON TEOpHH.
[TonsaTus «arom», «MolleKynay», «uoH». Kpucrammueckoe cocrosHue BemecTsa. Kpucrammmyecknue pemerku
TBepabIX BeulecTB. Jnuddys3us. bpoyHoBckoe qBUKEHUE.

ArperaTHoe coCTOsSiHHE BellecTBa. ['a3000pa3Hble, *KHUAKHE U TBep/ble BemecTBa. Kpucrammyeckue u
amop¢Hble TBepble BeuecTBa. Ou3nueckre 1 XUMUUECKHUE SIBICHUS.

Xumust u reorpadus. Ieomormueckoe CTpoeHHE IUIaHETHI 3eMIlsd: AOpo, MaHTHs, JuTochepa.
DJEeMEeHTHBIII COCTaB TEOJIOTMYECKUX COCTAaBHBIX 4YacTel IulaHeThl. MuHepanbl U TOpPHBIE MOPOJIBI.
MarmaTtndeckue U 0CaJouHbIe (OpraHM4eCKUE U HEOPraHUUECKHE, B TOM YHCIIE U TOPIOYHE) TOPOIBI.

Xumust 1 Ouosiorusi. XUMHUYECKANW COCTaB KUBOW KJIETKW: HEOpraHudeckue (Bojga W MUHEpaTbHBIC
COJM) M opranuueckue (OesKH, KHUpPHI, YIIEBOIbl, BUTAMHHBI) BenecTBa. [IpocThie U cI0XKHbBIE BELIECTBa, UX
pOJIb B JKMU3HENEATEIBHOCTH OPraHu3MOB. buonornueckass ponas BoAbl B XKHBOW KieTke. PorocuHTe3. Poib
xJiopoduiuia B nporecce porocuHTe3a. bruonoruueckoe 3Haue€HUE KUPOB, OEIKOB, IPUPHBIX MACEI, YIJIEBOJOB
Y BUTAMUHOB JUISl )KU3HEESATEIbHOCTH OPraHU3MOB.

KauecTBeHHblE peakuuu B XUMUU. IIoHATHE O KaueCTBEHHBIX PEAKIUAX KaK O pEeaKIusX,
BOCIIPUHUMAEMBIX OpPTraHOJENTUYECKU: C IOMOILIBIO 3PEHHUS, CilyXa, OOOHSHMS. AHaIUTHUYECKUH 3(pdeKT.
OmnpenenseMoe BEIECTBO U PEaKTUB Ha HET0. BO3MOXXKHOCTh U3MEHEHMS X POJIM HA IIPOTUBOIOJIOKHYIO.

JdeMoHcTpanmu.

1. Komekuust pa3HbIX TN U3 OJHOTO BEIIECTBA WM Marepuala (HampumMep, JadopaTopHasi Mocya U3 CTEKa).
2. Konnekuusi pa3auuHbIX Tel uid Qororpaduii Ten U3 aJlOMUHUS JUIS WUTIOCTPALMU MJIEH «CBOMCTBA —
MIPUMEHECHHE.

3. YuebHoe 06opynoBaHKe, HCIIONB3yeMOe IPU U3y4eHUU (HU3UKH, OMOJIOruH, reorpaduu U XUMUU.

4. T'eorpaduueckue momenu (T1odyc, KapTa).



5. buonoruueckue Moaenu (MyJsKA OPTaHOB U CUCTEM OPTaHOB PACTCHHIA, )KUBOTHBIX U YEIOBEKa).
6. du3nyecKkrue 1 XUMUYECKUE MOJIETTH aTOMOB, MOJIEKYII BEILIECTB U MX KPUCTAITUYECKUX PEIIETOK.
7. OOBbEeMHBIE U MAPOCTEP>KHEBBIE MOJEIH MOJICKY BOJBI, YITIEKHCIOTO M CEPHUCTOTO Ta30B, METaHA.
8. PacipocTpaHeHue 3amaxa 0JIeKoJIOHa, TyXOB MIIU JAe30[0paHTa Kak mnpoiiecc nuddysuu.

9. OO0pa3Lpbl TBEPABIX BELIECTB KPUCTAIIIMYECKOTO CTPOECHHS.

10. Monenu KpUCTAIIIMYECKUX PEIIETOK.

11. Tpu arperatHbIX COCTOSIHUSI BOJIBI.

12. Konnekuus MUHEpaIoB (J1a3ypuT, KOPYH/, XaJIbKOUPUT, (PIIOOPUT, TATTUT).

13. Konnekuus TOpHBIX MOPOJT (TPaHUT, pa3iudHbie (DOPMBI KAIBIUTA - MEI, MPaMOpP, U3BECTHSK).
14. Konnekiusi roprouux UCKOMaeMbIX (HeTh, KAMEHHBIN YTroib, CJIaHIBI, TOPD).

15. KauecTBeHHas peakiusi Ha KUCIOPO/.

JlaGopaTopHbIe ONBITHI.

1. 3ydeHne rpaHuTa ¢ NOMOLIbIO YBEIUYUTEIBHOTO CTEKIIA.

2. OGHapy>KeHue KHUpa B CEMEHaX MOACOJIHEYHHUKA U TPELKOTO Opexa.

3. OOHapyXeHHe YITIEKUCIOTO Ta3a B BBIABIXaEMOM BO3/IyXE C IOMOIIBIO H3BECTKOBOW BOIBI.

IIpakTuyeckas padora 1. 3HakomMcTBO ¢ J1abopaTopHbIM o0opyroBanueM. [lpaBuia 6e3onacHocTn npu
padore B xXuMu4ecKkoM kKaduHere (J1adboparopun).

IIpakTuyeckas padora 2. HaGaionenue 3a ropsinieii cBeyoil. YcrpoiictBo cnuproBku. [IpaBuiia pa6orsl ¢
HAarpeBaTeJIbHBIMHM NPUOOPAMU.

Tema 2. Maremarnueckue pacdyersl B xuMuu (9 1)

OTHOCUTENPHBIE aTOMHAasi W MOJIEKYIsApHass Macchl. [loHsATHE 00 OTHOCHTENBHBIX arOMHOW U
MOJIEKYJISIPHOM MaccaXx Ha OCHOBE BOJOPOAHON enuHUIlbl. OrmpelerneHne OTHOCUTEIbHOW aTOMHOW MacChl
XUMHAYECKHX DJIEMEHTOB IO TepHoandeckoil tabmuie. Haxoxnenue mo ¢opmyne BemecTBa OTHOCHTEIHHON
MOJIEKYJISIPHOM MacChl KaK CyMMbI OTHOCHUTENBbHBIX AaTOMHBIX MAacC COCTAaBJISIONIMX BEIIECTBO XUMHUYECKUX
3JIEMEHTOB.

MaccoBasi 0711 XMMHYECKOTO 3JIEMEHTa B CJIOKHOM BemiecTBe. IloHsTHE O MaccoBoil mone -(W)
XMMHUECKOT0 3JIEMEHTa B CIIOKHOM BeIlleCTBE M ee pacueT no ¢opmyne BemiecTBa. Haxoxnenue Gpopmyiibl
BEIIIECTBA 110 3HAYEHUSM MACCOBBIX J10JeH 00pa3yIOIIKX €ro 3J€MEHTOB (JUIs 2-4aCOBOT0 U3YyUEHHSI Kypca).
Yuctele BemlecTBa U cMecH. [IoHsATHE 0 YricToM BeiecTBe U cMecu. Cmecu ra3000pa3Hble (BO3AYyX, IPUPOAHBIM
ras), »kujkue (He(Th) U TBepAble (TOpHbIE MOPOABI, KYTHHAPHbIE CMECH, CHHTETHUECKHE MOIOLINE CPEICTBA).

Cmecu romoreHHble U rereporeHHble. OObeMHasl A0Js1 KOMIIOHEHTa Ta3oBoil cmecu. [lonsitue 00
o0beMHOI Jl01e (@) KOMIOHEHTa ra3oBoii cmecu. CocTaB Bo3ayxa M HpuUpoAHOro rasa. Pacuer oObema
KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BEMHOM /101, 1 HA00OPOT.

MaccoBass nonss Bemectsa B pactBope. lloHaTtne o MmaccoBodl pnosne (W) BellecTBa B pacTBOPE.
PactBopuTens u pacTBOpeHHOE BeliecTBO. Pacdyer macchl pacTBOPEHHOTO BEIlECTBAa MO MAacce pacTBOpa U
MacCOBOMH J10JI€ PACTBOPEHHOI'O BEIIECTBA U APYTUE PACUETHI C UCIOJIB30BAHNUEM 3THUX IOHATHUH.

Maccosas nonst npumeceil. [lonsitre o uncToM BemiecTBe U nmpumecu. Maccosast 1075 (W) IPUMECH B
obpasie ncxoaHoro BemiecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA [0 MAacCe BEIIECTBA,
COZIepKAaIllero OMNPEIENIEHHYI0 MAacCOBYIO JIOJII0O MpUMeced, U JApPYyrue pacdyeTbl C HCIOIb30BAHMEM STHX
TTOHSTHH.

JdeMoHcTpanmu.

1. Cmech peuHoro U caxapHOro Mecka U uX paszejecHue.

2. Komnexuus «Hed1b u HEPTEPOLYKTHI».

3. Konmnexknust OBITOBBIX cMecell (KyTMHApHBIE CMECH, CHHTETHUECKUE MOIOIIUE CPEICTBA, MAMITYHU, HATTUTKA
u ap.).

4. O0pa31pl BENEeCTB U MaTEPHAIIOB, COMIEPIKAIIMX OMPEICTICHHYIO 0TI TPUMECEH.

IIpakTuyeckas padora 3. [IpurorosijieHue pacTeopa ¢ 3aIaHHO MAaCCOBOI /10J1eil PACTBOPEHHOI0
BellecTBa.

Tema 3. SIBienusi, npoucxoasimue ¢ Bemecrsamu (11 1)



Pasnenenne cmecei. [loHATHe O pa3neneHuM cMecedl M OYMCTKE BemiecTB. Hekoropsle npocreunmme
CHocoObl pa3/eNieHus] CMeceil: MpOoCeuBaHue, pasJelieHne CMecell MarHuToOM, OTCTaWBaHUE, JEKAHTaLuf,
HEHTPUPYTUPOBAHHUE, PA3JEICHUE C TOMOIIBIO IETUTEIHHON BOPOHKH.

OunsrpoBanre. PunbTpoBaHUE B 1ab0OpaTopuu, OBITY U Ha IPOU3BOACTBE. DUIBTpAT.

Ancop6rus. [lorsitue 06 agcopOuuu u agcopOeHTax. AKTUBUPOBAHHBIN Yrojib KaK BaKHEHIINI afcopOeHT, ero
UCIIOJIb30BaHUE B OBITY, Ha IPOM3BO/ICTBE U B BOCHHOM JieJie. YCTPOICTBO MPOTHBOrasa.

JucTrisinus, KpucTauin3alys U BblapuBaHue. JIUCTHIIANUS KaK IPOLECC BBIACIECHUS BELIECTBA U3
KUAKoM cmecu. JluctwinpoBaHHas Boja U obnactu ee mpumeHneHus. Ileperonka nedru. HedrenmpomyKTsl.
@pakiMoHHas TEeperoHKa JKUAKOrOo Bo3ayxa. Kpucrammusamuss ¥ BbIIApUBaHHE B JlabopaTopuu
(xpuctammuzaropsl ¥ GaphopoBbie YAIIKK JJIsl BBITAPUBAHMS) U TIPUPOJIE.

Xumuueckue peakuuu. [IoHATHE 0 XUMHYECKON peaklUH Kak MpOLEecce NPEeBPaICHUs OJHUX BELIECTB
B JIpyrue. YCI0BUs TEUCHHS U MPEKPALECHNS XUMAYECKUX PEAKIIHil.

IIpu3Haku xumMuyeckux peakuuil. M3MeHeHue 1BeTa, BBIIAJCHUE OCaJKa, PACTBOPEHHME OCAJKa, BbIICICHUE
rasa.

JdeMoHcTpaumu.

1. Pa3nienenue cMecu OPOILIKOB CEPBI U JKEJE3a.

2. Paznenenuie cMecu BOJIbI M paCTUTEIBHOIO Maciia ¢ IOMOLIBIO JIETUTEIbHOU BOPOHKHU.

3. ®wIbTpOBaHUE.

4. PeciuparopHble MacKu U MapJieBbI€ MOBSI3KH.

5. AncopOLnOHHBIE CBOWCTBA aKTUBUPOBAHHOTO YTJIS.

6. IlpotuBoras u ero ycTponcTBo.

7. B3auMonelcTBUE MOPOILKOB JKEJIe3a U CEPbI IIPU HAarPEBAHUU

8. IlomyyeHue yrIeKUCIIOro ra3a B3aMMOJACHUCTBHEM MpaMopa ¢ KUCIOTOW W OOHapyKEeHHE €ro ¢ MOMOIIbIO
W3BECTKOBOM BOJIBI.

9. Peakuus HeHTpanu3aluu oKpameHHoro ¢peHoapTaIenHoOM pacTBOpa MIEJI0YH KHCIOTOM.

10. Ionygyenne ocaaka rugpokcuaa meau (I1) wim runpokcuna sxene3a(lll) peaknueit oomeHa.

11. [TonydeHue yraeKuciIoro ra3a B3auMoJICiiCTBIEM pacTBOpa KapOOHATa HATPUS C KUCIOTOM.

JlaboparopHbie ONBITHI.
4. Nzrorosnenne GuiibTpa 3 GUILTPOBAILHON OymMaru niu OyMakHOU candeTku.

IIpakTnyeckas padora 4 (1oMalIHUH 3KCcIepuMeHT). BoipaluBanue KpUCTANI0B COJIH.
IIpakTnyeckas padora S. O4ncTKAa NOBAPEHHOM COJIH.

Tema 4. Paccka3sbl o xuMuu (44)

VYyennueckas koHpepeHIMs «Boaaronmecs: pycckue yuyeHble-XuMUKu». JKu3Hp 1 aesrensHocTs M. B.
Jlomonocoga, /[. 1. Menneneesa, A. M. Bytneposa.

Konkypc coobmienuii ywamuxcst «Moe mo6umoe BemiectBo». OTKpbITHE, MOJNy4YeHHE M 3HAuyeHHE
BbIOpAHHBIX yJalllUMUCS BEIIECTB.

Konkypc ydeHnueckux mpoekToB. MccienoBaHuss B 00JacTH XMMHUYECKHUX peakiuil: Qortocunres,
TrOpeHHEe W MEUICHHOE OKHCICHHE, KOPPO3HsS METAJUIOB M CHOCOOBI 3aIlUTBl OT HEe, IPYTHe peakiuu,
BbIOpAaHHBIE yYaIIUMUCH.

TEMATUYECKOE IIVIAHUPOBAHHME

No HanmenoBanme | KommuectBo Bunel negrensHOCTH Hcnonp3oBanne DIIEKTPOHHBIE
n/m pa3aenoB U TeM 4acoB 00y4aronuxcs ¢ y4eToM o0opynoBaHus (mudpoBsie)
MIPOrPaMMBbI paboueit mporpaMMbI «Touka pocra» | oOpa3oBaTelbHBIC
BOCITUTAHHS pecypcbl
1 XuMus B LIEHTpE 11 Cosnanue GIaronpHsTHBIX yCIOBHi Hugposas https://lib.myschoo
€CTECTBO3HAHUS JUTA PA3BUTHA COIUATBHO 3HATMMBIX naboparopus l.edu.ru/market?filt
OTHOIIEHUH IIKOJIbHUKOB, H, npe\:fqle Hudporoii naTauk ers=%22subjectlds
BCETO, ICHHOCTHBIX OTHOIICHHUU:. K TEMIIEPATYPBI 0 0 0 0
TPYAY KakK HHaTHHOBBIﬁ; A)22 /03A A)SB A)22
OCHOBHOMY CIIOCOOY JIOCTHKEHHUS JaTUHK 295%22%5D
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KHU3HEHHOTO OJIaronoyyust TEMIIEPATYPHI
YeJI0BEKa, 3aJI0Ty €ro TEepPMOAPHbIA
YCIIENTHOro Npo(heCcCHOHATBHOTO -
Maremarunka B 9 CAMOOTPEICTICHHS 1 OIYIICHHU Hgl(prBaﬂ https:// I|b.mvschqo
XUMHUH VBEPEHHOCTH B JTabopaTopHst l.edu.ru/market?filt
Hudporoit maTamk 0 .
3aBTpalIHEM JHE; K IPUPOJIE KaK TeMTIepaTyphI ers=%22subjectlds
HCTOYHMKY >KU3HU Ha 3eMile, OCHOBE IIATHHOBBI; 0622%3A%5B%22
camoro ce . JaTIHK 295%22%5D
CYILIECTBOBAHUSI, HYKAAIOIICHCS B B
TEMIIEPATyphl
3aIUTE ¥ IOCTOSHHOM BHHMAaHHHU CO N
TEPMOTAapPHbIH
CTOPOHBI
SIBnenmus, 11 YeJI0BEKa; K 3HAHUSIM KaK Beckl anekTpornsle; | https://lib.myschoo
IIPOUCXOJAIINE C MHTEIICKTYaIbHOMY PECYpCy, cBeta; xonba l.edu.ru/market?filt
2 -
secersa s s ey | "o o | SS=225ubjectds
’ ’ 0 0 0 0
KPOIOTIMBOTO, HO YBJIEKATEILHOTO | CKUTAHMS BELIECTB Y022%3A%5B%22
yue6Horo 295%22%35D
Pacckassl 1o 4 https://lib.myschoo
XUMHH l.edu.ru/market?filt
ers=%22subjectlds
%22%3A%5B%22
295%22%5D

PECYPCHOE OBECIIEUEHHUE
OcHoBHas JuTeparypa
YueOuuk «Xumusi. BBogusiid kype» st 7 kiacca , aBtopsl O.C. 'abpuernsia, U.I. OctpoymoB,
A.K.Axne6unun, uzn. «/Ipoda» 2009 ro.
JlonoiHUTEeIbHAS JTUTEPATYypa

Boponkos M. I, PyneB A. }O. O xuMuu 1 XuMuKax Hu B IIyTKY, U Bcepbe3. — M.: Muemo3uHa, 2011. JImurpuit

MemnneneeB. ABTOp BEIMKOTO 3aKOHA.

— M.: Act+, 2013.

Jleencon U. A. Xumuueckue anemenTsl. [lyreBoauTens no nepuonuyeckoit Tabmume. — M.: ACT, 2017.
Jleencon U. A. SI3pIk XuMHUH. DTHMOJIOTH XUMHUUecknx Ha3Baunii. — M.: ACT, 2017.

Onbrun O. OnbIThl 6€3 B3ppIBOB. — M.: Xumus, 1995.

Onbrun O. Uyneca Ha BeIOOp: 3a0aBHas xumus 1i1s nereit. — M.: U3narensckuii oM Memepsikosa, 2017.
[lerpsino U. B., Tpudonos . H. Benukuii 3akon. —M.: [legaroruka, 1984. Ilonynsipuas 6udnnorexa
XUMHUYECKHX 1eMeHTOB. B 2 kH. —M..: Hayka,

1977. DHuuknoneau4eckuii cioBapp 10HOTO XuMuka. — M.: [legaroruka, 1999.

Ounuknonequs g nerer. T. 17: Xumusg. — M.: Asadra+, 2001, 2007, 2010.

Otkunc [1. Monekynsl. — M.: Mup, 1991.

Anexcuuckuii B. H. 3aHnMarenbHbIe ONBITH 0 XUMHHA. — M.: Xumus, 1995.

Crenun b. JI., Anmux6epona JI. FO. 3anumarenbabie 3ananus 1 3QQpekTHbIE ONbITH 110 XumMuu. — M.: Jlpoda,
2006.

CrpenbaukoBa JI. H. 13 vero Bce caenano? Pacckassl o Bemectse. — M.: fAy3a-tipecc, 2011.

[rpemmuep I'. . Xumus na nocyre. — M.: IIpocsemenune, 1996. SHnukinonequueckuii cioBapb IOHOTO
xuMmuka. — M.: Ilemaroruka, 1999.

HNHuTepHeT-pecypcsl

www.webelements.narod.ru
www.chem.msu.su/rus/history/element/welcome.html
www.chemistry-chemists.com

www.chem2100.ru

www.periodictable.ru

www.alhimik.ru/kunst.html

www.elementy.ru

http://www.xumuk.ru

http://potential.org.ru/


https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D

http://www:.hij.ru/
http://www.krugosvet.ru



