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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma y4yeOHOro mpenMeTa MO XUMHH Ui 7 KIIACCOB COCTaBJIIEHA HAa OCHOBE
@®enepalibHOTO  rOCYJapCTBEHHOTO  00pa3oBaTeIbHOIO  CTaHIApPTa OCHOBHOTO  OOILEro
obpazoBanus, nporpammsel o xumun O. C. I'abpuensna (O. C. I'abpuensn, 1. B. Akcénona, U.
I'. OctpoymoB «IIpumepHas mporpamma Kypca xumuu st 7 kiaccay — M. : [Ipocsemienue,
2021). a Tarxoke Ha OCHOBE (eiepaibHON paboueii mporpaMMbl BOCIIUTAHUS U C YUETOM KOHICTILIUH
npenoAaBaHus ydeOHoro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit
denepanuu.

OOHOBIIEHHE IIKOJIBHOTO 00pa3oBaHUs, B TOM YHCJIE XHMHUYECKOTO, HANpPaBJICHO Ha
CO3/IaHH€ ONTUMAJIbHBIX YCIOBUU JUIsl YIOBJIETBOPEHUS MOTPEOHOCTEH KaXkI0T0 yUYEeHUKA, TS
(bopMHpOBaHUS €r0 BCECTOPOHHErO WHTEpeca, JUIsl Pa3BUTHUS UYEIOBEKAa C HOBBIM YPOBHEM
CO3HaHMS, aKTMBHO yYacCTBYIOIIETO B MpeoOpa3oBaHUM MHpPA, CIIOCOOHOTO K CAaMOOIICHKE U
KpUTHYECKOMY MbIIIeHHn0. Cofepikanue Kypca XuMUH Kak y4eOHOro rpeamera hopMupyercs,
UCXOJS U3 OOIIMX IeNeil 00pa30BaHUs, BOCIUTAHUS M PA3BUTHUS JIMYHOCTH, BKIIOYAIOIIUX
¢dbopMHUpOoBaHHE HAy4YHBIX B3IJISAJ0B HA TPUPOAY M OOIIECTBO, IEHHOCTHBIX COIMAIBHO-
3HAYUMBIX OPUEHTAIINI, TIPUBUTHE T'YMaHHBIX B3IJISIIOB HA OKPYIKAIOIIYIO 1eHCTBUTEIBHOCTD.

XUMHUECKUE 3HAHHWS HEOOXOAMMBI  KaXKIOMY YEIOBEKY, OHH  ONpPEICISIOT
paloHajgbHOE MOBEACHUE YellOBEKa B OKpY’Kalollel cpese, HEOOXOAUMBI B MOBCEIHEBHOI
*W3HU. ['TaBHOW mpoOIEeMON B MPENOJaBaHUU XHMHH SIBISICTCS IEPETPYKEHHOCTh Kypca
OCHOBHOH MIKOJBIL. PemmuTth 3Ty mpoOieMy MOKHO C MOMOIIBIO MPOMEIEeBTUYECKOro Kypca.
Heo0xoauMocTh ero BBeIeHHUs BEI3BaHA HECKOJIBKIUMHE MPUIHHAMH:

® CIOKHOCTBIO MPOTPAMMHOI0 MaTepuana;

® yMEHBIICHNE KOJMYECTBA XHMHYECKOTO IKCIIEPIMEHTA Ha YPOKaX;

® HCKa)XEHHEM 3HAaHUH MIKOJIBHUKOB, TOUYEPITHYTHIX U3 CPEACTB MacCOBOM  MHOpMaIUu

emI€ 10 3HAKOMCTBA C MPEIMETOM « XHUMHSI.

Peanuzamus mpeamMera criocoOCTBYET MOBBIIICHHIO MOTUBAIIMUA U TTO3HABATEIHHOW aKTMBHOCTH
yYalmxcs Mpu HU3yuYeHUH OCHOBHOTO Kypca XuUMuH. [IpomeneBTUYECKUl Kypc XHUMHH XOTS U
HOCHUT OOIIEKYJIbTYpPHBI XapakTep W HE CTaBUT 3a1ady NpodecCHOHATbHOW MOArOTOBKHU
o0ydaromuxcs, TeM He MEHee IMO3BOJISIET UM OMPEAeNUThCS ¢ BBIOOpOM Tpoduis oOydeHus B
cTapuieil mkone. Jns mocTukeHHs o0Opa3oBaTeNbHBIX PE3yJIbTaTOB HA OCHOBE CHCTEMHO-
JESTEIIbHOCTHOTO TMOJX0/1a, KOTOPBI SBISETCS OJHUM M3 OCHOBHBIX MEXaHHU3MOB pealli3alluu
OI'OC OOO, MOXHO HCHONB30BaTh TEXHOJOTHIO JesTenbHocTHOoro wmeroga (TAM) —
MEeAarorndeckKuii MHCTPYMEHTapUil YUYUTENs, CIOCOOCTBYIONIMI BKJIIOUEHHIO YYaIIuXCsi B
y4eOHYI0 JeSTEIbHOCTh Ha OCHOBE MeTo/a pedIeKCHBHON caMOOpTraHM3alMH IS yCBOSHUS
NIYOOKHX M MPOYHBIX 3HAHUH 110 TIPEIMETY.

eab yyeOHOrO npeamera

DopMHUPOBaHUE Y YUALIUXCS YMEHHs BUJETh U MOHUMATh IIEHHOCTh 00pa30BaHMs, 3HAUUMOCTh
XUMHUYECKOTO 3HAHUS JUIS KaXAOro 4YelOBEeKa HE3aBHUCHUMO OT €ero MpodecCHOHaTIbHON
NeSITeIbHOCTH; YMEHUS pa3inuyarh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BBIBO/IbI, BUJIETh UX
CBSI3b C KpPUTEPUSIMH OIICHOK M CBSI3b KPUTEPHEB C OMNpPEICNCHHONM CHUCTEMOIl LIEHHOCTEM,
(bopMyIHMpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

®opmupoBaHue y 00yJaromuxcs 1eJIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMHUH B CO3/IaHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHHBI MUPA; YMEHHS OOBICHITH OOBEKTHI U MPOLECCHI
OKPYXaIOIIel NENUCTBUTEIIBHOCTH — MPUPOAHOM, COUHMAIBHOM, KYJIbTYPHOW, TEXHUYECKOM
Cpelbl, UCHOJBb3Ysl s 3TOT0 XUMHUYECKHE 3HaHUA;, MPHOOpeTeHHEe OO0ydYarollMMHUCS OIbITa
pa3HoOOOpa3HON MEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHUS; KJIFOYEBBIX HABBIKOB (KIFOYEBBIX



KOMITETEHTHOCTEH ), IMEIOIINX YHUBEPCAIFHOE 3HAYECHHE /ISl PA3IMYHBIX BHJIOB JIESITEIbHOCTH:
pemieHuss TpoOJeM, NPUHATHS pPEUICHWH, IOHMCKa, aHaidu3a W 00paboTKM HHGOpMAIHH,
KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA, O€30MacCHOr0 0OpaIeHus ¢
BEIIECTBAMH B MTOBCEHEBHOM JKU3HU.

3amayu y4eOHOro npeamMera
OO6pa3oBareabHbIC:

q)OpMI/IpOBaHI/Ie CHCTEMBl XUMHYCCKHUX 3HAHWM KaK KOMIIOHEHTA CCTeCTBeHHOHay‘IHOﬁ KapTUHBI
mupa; Pa3BuBaromue:

Pa3BUTHUC INYHOCTH 06yqafonmxc;{, HNX UHTCIIJICKTYaJIbHOC U HPABCTBCHHOC COBCPIHICHCTBOBAHMUE,
q)OpMI/IpOBaHI/IC Y HHUX TYMAaHHUCTHUYCCKHX OTHOIICHUH M HKOJOTHYECKH I_[CJ'IeCOO6p8_3HOl"O
IIOBCACHU B 6BITy nB pr,HOBOﬁ JACATCIIbHOCTH,

BocnurarennHbIe:

'q)OpMI/IpOBaHI/Ie YMeHI/Iﬁ 0e30macHoro O6paH_I€HI/IH C BelIeCTBaMH, MHCIIOJIIb3YCMBIMH B
MMOBCEIHEBHOU KHN3HU, BBIpa6OTKa IIOHMMAaHUsA O6H.[€CTB€HHOﬁ HOTpC6HOCTI/I B pa3BUTUU XUMUU,
a TaKXKEC (bOpMI/IpOBaHI/IC OTHOIIIEHHUS K XUMHH KaK K BO3MOKHOH 00J1aCTH 6y,HYH_ICI71 HpaKTquCKOﬁ
JACATCIIbHOCTH.

Oo6man XapaKTEePUCTUKA yqeﬁﬂoro npeamMerta.

B cootBercTBUHE C @eﬂepaanmM rocy1apCTBCHHBIM O6pa30BaTeJII)HI)IM CTaHJapTOM OCHOBHOI'O
06]]_[61" (V) O6p830BaHI/I$I ydamuecsa MOOJIKHBI OBJIAICTb TAaKUMH ITO3HABATCIIBHBIMU yLIe6HBIMI/I
HeﬁCTBHHMH, KakK:

yMeHue GopMyIupoBaTh Npo0IeMy U THIIOTE3Y,

CTaBUTh LECJIH U 3aJla4i, CTPOUTH INNIAHBI JOCTUKCHHUA ueneﬁ " PCIICHHA IMOCTABJICHHBLIX 3a14a4,
MMPOBOAUTDL SKCIICPUMEHT U HA €0 OCHOBE ACJIaTh BBIBOJbI 1 YMO3AKIIOUYCHU A, MPCACTABIATE UX
M OTCTauBaThb CBOIO TOYKY 3pPCHUA.

Kpowme 31oro, yuamuecs: JOJKHBI OBJIaJE€Th MIPUEMAMHU, CBSI3aHHBIMU C ONIPEIEICHUEM MTOHATHI:
OTPaHUYMBATH UX, OMHUCHIBATh, XapaKTEPU30BaTh U cpaBHMUBATH. Cle0BaTeIbHO, IPU U3YUEHUHU
XMMHA B OCHOBHOM IIKOJIE Yydyalldecss JOJDKHBI OBJIAAETh YYEOHBIMH  JIEHCTBHUIMH,
MO3BOJISIOIIMMHU UM JIOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U METAIPEIMETHBIX 00pa30oBaTeIbHbBIX
pE3yJIbTaTOB.

[Ipennaraemasi mporpaMMa 1Mo XHMHU PACKPBIBAET BKJIAJ YYEOHOTO MpeaMeTa B JIOCTHKEHHUE
1ejaeii OCHOBHOTO OOIIEro 0O0pa3oBaHUs M OMpEAesaeT BaXHEHITHE COAEp)KaTelbHbIE JTUHUU
npeaMera:

® BCIIECTBO, 3HAHUS O COCTaBE M CTPOCHHUM BEIIECTB, MX BAKHEHIIMX (U3HUECKUX U
XAMHUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JIEHCTBUN;

e XUMHYECKas peaklus — 3HAHHUS 00 YCIOBHUSAX, B KOTOPBHIX MPOSBISIOTCS XMUMHUYECKUE
CBOICTBa BEILECTB, CIIOCO0AX YIPABIECHUS XUMUYECKUMU TPOLIECCAMU;

® [IPUMEHEHHE BEIECTB — 3HAHMS U OMBIT MPAKTUYECKOW AECATEILHOCTH C BEIIECTBAMM,
KOTOphIE Haubollee dYacTo YHOTPEONSIOTCS B TOBCEIHEBHON KHU3HHU, IIHPOKO
UCIIONIB3YIOTCS B MPOMBIIUIEHHOCTH, CEJTLCKOM X035UCTBE, Ha TPAHCIIOPTE;

® 3bIK XMMUU — CHUCTE€Ma BAXXKHEHIIMX MOHATHH XUMUU U TEPMHUHOB, B KOTOPBIX OHHU
ONUCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUUECKUX BEIIECTB, T. €. X Ha3BaHUA (B TOM YHCIIE



U TpUBHAJIbHBIE), XUMHUUYECKHE (OPMYJBI UM ypaBHEHHUs, a TaKXke MpaBuiia MepeBoa

UH(POPMALIUU C €CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHUU U O0paTHO.
[Tpu ot6Gope comepkaHusi, KOHKPETU3UPYIOLIETO MPOrpaMMy, YUUTHIBAJIOCh, YTO Iepe]l OO0IIHUM
o0pa3oBaHMEeM HE CTOMT 3ajJada NpPOPECCHOHATBHON IOATOTOBKM OOydYaromuxcs. ITO
ONpEAEINIO MOCTPOEHUE Kypca Kak OOIIEKYJbTYpHOIO, HalpaBJIEHHOIO, IMpPEXJE BCEro Ha
dopMupoBaHHE M Pa3BUTHE MHTEpECa K H3YyUCHHIO XUMHH. YUYTEHa OCHOBHAas OCOOEHHOCTh
IOJIPOCTKOBOIO BO3pacTa — Hadajlo Iepexoja OT JAETCTBa K B3pOCIOCTH, KOTOPBIN
XapaKTepU3yeTcs pa3BUTHEM MTO3HABATEIHHOM cephl.

Ha srane ocHOBHOrO 00IIero cpeHero o0pa3oBaHus MPOUCXOJUT BKIIIOUEHUE O00YYAIOIIMXCS B
MIPOCKTHYKD M HCCIENOBATENIbCKYIO JAESITENbHOCTh, OCHOBY KOTOPOW COCTaBIIAIOT TaKue
yHUBEpcaJbHble Yy4eOHBbIE [EHCTBUS, KaK YMEHUE BHUJICTh MPOOJIEMBbI, CTAaBUTh BOIPOCHI,
KJIacCU(UIIUPOBATh, HAOMIOAATh, TIPOBOAUTH IKCIEPUMEHT, J1e1aTh BBHIBOJBI U YMO3AKIIOUEHUS,
OOBSACHATH, JOKa3bIBaTh, 3alIUINATh CBOM HJEU, JaBaTh omnpeneiaeHus mnoHatusMm. Croaa xe
OTHOCATCSI IPUEMBI, CXOAHBIE C OIPEHCICHUEM IIOHATUM: OIMCAHUE, XapaKTEpUCTHKA,
pa3bsiCHEHHE, CpaBHEHUE, pasnnyeHne. DopmMupoBaHue ITUX YHUBEPCATbHBIX YUEOHBIX AeUCTBUN
HAYMHAETCS €lI€ B HAa4yaJbHOW WIKOJE, a B KypCc€ XMMHU OCHOBHOM IIKOJIBI MPOUCXOJUT HX
pPa3BHUTHE U COBEPIICHCTBOBAHUE. B CBA3M C 3TUM pe3epBHbBIC Yachl INIAHUPYETCS UCIOJIb30BATh
Ha (OPMHUPOBAHKE U PA3BUTHE YMEHUN MTPOCKTHOU U UCCIIEAOBATEIBCKOM NeATEIbHOCTH, YMEHUE
BUJICTH MPOOJIEMBI, JIeTIaTh BBIBOABI U YMO3aKIIOUCHUS.

MecTto npeamera B yueOHOM ILJIaHE

CornacHo yTBep)KJIeHHOMY Y4eOHOMY IUIaHy IIKOJIbI Ha M3y4eHHUE IMPOIEJEeBTUUYECKOIO Kypca
XHMMHU B 7 Kjacce oTBeJieH 1 yac B Hejelro, Bcero — 34 gaca.

COJAEP) KAHUME OBYUEHUSI
I'naBa 1. Ilpenmer XxuMuu 1 METOABI €€ N3YUEHUS

[Ipeamer xumuu. 3HaueHUE XUMHUU B KM3HU COBPEMEHHOrO 4ejloBeKa. Teila W BelecTBa.
CaoiicTBa BemecTB. [IpuMeHeHne BEIIECTB HA OCHOBE UX CBOMCTB. SIBJIEHUS, TPOUCXOMSIINE C
BemecTBaMu. DU3NYECKUE SBJICHUS W XMMUYECKHE peakuuu. BeiiectBa, yyacTByromue B
pEaKUHUH: HCXOIHBIE BEIIECTBA M MPOAYKTHI peakuuu. I[Ipu3HAKM XUMHUYECKHX pEaKIIHil:
W3MEHEHUE 1BETA, BBINAJCHUE WM PACTBOPEHHME OCAJKa, BBIJCICHHUE TIa3a, BBIICICHHUE WIIN
MOTJIOUIEHUE TEIUIOTHl M CBETa, MOsBIeHHE 3amaxa. HabmtoneHue W SKCIEpUMEHT B XHMHUHU.
N3yuenne miamMeHn cBedd W cOupTOBKU. [mmore3a m BbBoA. OdopmiieHHe pe3ysbTaToB
skcriepuMenTa. [IpakTudeckas pabora. 3HaKOMCTBO ¢ 1abopaTopHbIM obopyaoBanueM. [IpaBuia
TEXHUKH O€30MacHOCTH TpH paboTe B KabOuHeTe (Jlabopartopuu) XuMuH. JleMOHCTpaimm.
Buneodparments! u cnaiiapl «Eruner — poanHa xumumn». Komnekuys cTekIsHHON XUMHUYEeCKON
nocyibl. Koytekius n3ienui u3 amoMUHUSA U ero cIuiaBoB. [lodydeHne yriieKucinoro raza u ero
B3aMMO/JICVCTBHE C U3BECTKOBOM BOJOK. B3auMoaericTBue pacTBopa MUILEBOM COJIbI C YKCYCHOU
KUCJIOTOW. B3auMozpeicTBue pacTBOPOB MEIHOIO KyIlopoca M HalWATBIPHOIO CHIUPTA.
[Tomxuranue mepcTsHol HUTH. JlaboparopHble onbIThl. 3ydeHne CTpOeHus MIIaMeHU CBEYU U
CIIUPTOBKH.

I'maBa II. CTpoeHue BeleCTB M UX arperaTHbIE COCTOSTHUS

Crpoenue BemiecTB. bpoyHoBckoe amxenue. Juddysus. Atomer. Monekynbl. OCHOBHBIC
IIOJIOKEHUS ~ aTOMHO-MOJICKYJIIpHOro  ydeHusa. Monbel. BemecTBa  MOJEKYyJIIpHOTO U
HEMOJIEKYJISIPHOTO CTpOEHMsI. ArperaTHble cocTosiHus BeulecTB. ['a3pl. JKuakoctu. Teépabie
BellecTBa. B3auMHbIE INepexoabl MEXAY arperaTHbIMM COCTOSIHUSIMH BEIIECTBA: BO3TOHKA
(cyOnmumanusi) U aecyOnuManusi, KOHACHCAUs U UCHAapeHHe, KPUCTAUIM3AlMs U IUIaBJICHHUE.



Hemonctpamuu. uddys3us nepmanranara kanus B Boge. CoOupanue mpubdopa ajis MoTydeHus
rasa M TpOBEpKa €ro Ha TepMETHYHOCTh. BO3roHka cyxoro ipiaa, Mojga WM HagTaluHA.
Jlaboparopubie onbiThl. HaOmroneHne 3a OpOyHOBCKUM JIBM)KCHUEM (JIBIXKEHUE YACTHI] TYIIU B
Boze). Juddysust kKoMIoOHEHTOB e3010panTa B Bo3ayxe. Juddysus caxapa B Boje. Arperataoie
COCTOSTHUS BOJIBI.

I'mapa I1I. CmecwH BeniecTB, HX COCTaB

UYucTele BemecTBa U cMecu. UncThie BelecTBa U CMeCU. | OMOreHHbIE U TeTepOreHHbIE CMECH.
["a30006pazneble, xxukue u TBEpAbIe cMecu. ['a3oBbie cMecu. Bo3nyx — mpupoaHas ra3oBas cMech.
Cocras Bo3ayxa. O0bEMHAs 0JI1 KOMIIOHEHTA Ta30BOM CMECH KaK OTHOIICHHE 00bhEMA TAHHOTO
raza Kk obOmeMmy o00béMy cMmecu. Pacd€rbl ¢ HMCHOIB30BAaHUEM MOHATHS «OOBEMHAS OIS
KOMIIOHCHTa CMecH». MaccoBasi JIOJiI PacTBOPEHHOTO BeriecTBa. [loHATHE O KOHIICHTpAIUU
pactBopa. MaccoBasi 10Jsi pacTBOPEHHOTO BEIIECTBA KAaK OTHOIIEHHE MAacChl PacTBOPEHHOTO
BEIIECTBA K Macce pacTBopa. Pacd€rel C HCIONB30BAaHMEM IIOHATHS «MaccoBas OIS
pactBopéHHOTrO BemiecTBay». [IpakTudeckas pabora. [IpuroroieHue pactBopa ¢ onpeaeaéHHOMN
MAaCCOBOM J10JIEN pacCTBOPEHHOIrO BemiecTBa. MaccoBas nouis npuMmecu. [[IoHsITHE O TEXHUYECKOM
oOpasiie, 00 OCHOBHOM KOMIIOHEHTE W O MpuMecu. MaccoBasi noisi npumecu. Pacué€rer ¢
HCIIOJIb30BAHHUEM IOHATHUA «MACCOBasA HOJISI IIPHUMECK». I[GMOHCTpaIII/II/I. Paznnunrie 06pa3III>I
mMpamopa. Komekiusi MHHEpaJoB W TOpHBIX Topoa. BumeodparmeHnT mo oOHapyXeHHIO
00BEMHOI 10NN KHCIIOpo/a B Bo3ayxe. BupeodparmMeHTsl U cnaiiipl MpaMOpHBIX apTedakToB.
Komnnekuust OBITOBBIX, KOHAMTEPCKUX M MEIUIMHCKUX cmeceid. OOpasupl MEAMIHUHCKUX U
MUIIEBBIX PACTBOPOB C YKa3aHMEM MacCOBOM 0N KOMIOHEHTa. BuneodparMeHTsl U crnaiiabl
U3JIEHIA U3 BEIIECTB 0COOO0M YUCTOTHI.

I'nasa IV. ®uznueckue ABICHUS B XUMUHN

Hexkotopsie cmocoObl pasneneHusi cMmeceil. PasnmeneHue cmeceli Ha OCHOBE pasiuyuii B
¢bu3nyeckux cBOICTBaX MX KOMMIOHEHTOB. OTcTanBaHue U JekaHTauus. LlenTpudyruposanue.
@unpTpoBaHUE B J1a0OpaTOpuH, B OBITY W Ha Mpou3BojacTBe. DuiabTpoBaHue U (UIbTpaT.
VYcraHoBka Juid (QUIBTPOBaHMS M TpaBuia paboThl ¢ HeW. BbIToBble (QUIBTPHI AN BOJBIL
Ancop6uus. YcTpoicTBO IpoTHBOTasa. JJucTuiianus, uim neperoska. JucTuiumpoBanHas Bojia
u eé nonydenue. Ileperonka Hedru. Heprenponykrel. Ilpaktuyeckas pabdora. BreipammuBanue
KPHUCTAJJIOB COJM (JJOMaIIHuM skciepuMenT). [Ipaktudeckas pabora. OuncTka moBapeHHOH COJIH.
JemoHcTpauuu. Pa3nenenune cMecu NMOpOHIKOB Xkene3a U cepbl. OTCTauBaHUE U JIEKAHTaLUs
M3BECTKOBOI'O MOJIOKA, MJIM B3BECH MeJla B BoJIE. Pazienenne BoJHOM cMecH paCTUTEIBHOIO Macia
C TOMOIUIBIO JAETUTENbHON BOpOoHKHU. LleHTpudyrupoBanue (Ha HeHTpUPYre WIM ¢ TOMOIIBIO
Bugeodpparmenta). Kostekuus cnaiiloB OBITOBBIX M NPOMBIIUIEHHBIX HPUOOPOB, B KOTOPBIX
OpUMeHsieTcs LEeHTpUYrupoBaHue. YcTaHOBKa JUis (GuiabTpoBaHus u e€ padbota. Kommekius
OBITOBBIX (PMIBTPOB. AJCOPOIIHS KyKYPY3HBIMHU MTaJOYKaMHU I1apoB Maxy4ux BemecTs. Komiekuus
MOBSI30K M PECHHUPAaTOpOB. YCTaHOBKA JUIsl MEPETOHKU >KUIKOCTe M e€ paboTa (moiyuyeHue
JUCTUJUIMPOBAHHON BOJIbI). Buneogpparment «PexTudukannoHHas KOJIOHHA
He(dremepepabarpiBaroiero 3aBojga W cxema e€ ycrpoiictBay. Komrekmus «Hedpts u
HedTenpoayKTh». JlabopaTopHbie ONBITHL. DIOTALMS CEPBI U3 CMECH C PEUHBIM ITECKOM.

I'maBa V. CocraB BemiecTB. XUMHUYECKUE 3HAKH U (OPMYJIbI

XuMUYecKue JJIeMEHTHl. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSPHOTO  CTPOCHHS.
XUMUYECKUN JJIEMEHT KaK OINPEIACIEHHBIA BUJ aTOMOB. XUMHUYECKUE JJIEMEHTHI B MPHUPOJE.
DJIEMEHTHBI COCTaB IJIAHETHI 3eMiisl U €€ TeoJIOTHYECKUX 00oJiouek. [IpocThie M CIoKHBIC
BellecTBa. AJUIOTPONHS U AJUIOTPONHbIE MOAU(UKAIUUA. XUMHUUYECKHE 3HAKM U XMUMHYECKHE



dbopMyibl. XUMHYECKHE CUMBOJIbI, UX MPOU3HOILIEHUE U Ha3BaHUSA. DTHUMOJIOTMYECKHE Hauyana
Ha3BaHUH XMMHYCCKHMX 3JIEMEHTOB. Ta0iuia xumuuyeckux 3jaeMeHToB J[. M. MennaeneeBa u eé
CTpyKTypa: mepuonbl (Ooybliue W Majble) W TPYNIbl (TJIAaBHBIE W MOOOYHBIC IMOATPYIIIH).
OTtnenbHbIE TPYNIBl XUMHUYECKUX 3JEMEHTOB: INEIOYHBIE METAJUIbl, TaJlOTEHBI, OJaropoHbIe
ra3pl. Xumuueckue Qopmynsl U QopMmynbHble equHHULBL. Kod(pQUIHMEHTH W WHAEKCHI.
WNudopmanusi, KOTOPYIO HECYT XUMHUYECKHE CUMBOJIBI 1 (hopMyiibl. OTHOCHUTENBbHBIE aTOMHAs U
MoJieKyJsipHass Maccbl. OTHOcHUTENIbHAasE aTOMHAs Macca KaK BEJIMYMHA, MOKa3blBaloIas, BO
CKOJIBKO pa3 Macca aToMa JaHHOTO 3JIeMEHTa OoJiblie Macchl aToMa Bogopoaa. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca U €€ HaxokJaeHue. MaccoBas J0Js JIEMEHTAa B CJIOXKHOM BEILECTBE.
JononuutensHas uHOpMAIMs, KOTOPYIO HECyT XHUMU4eckue (opmynbl. JleMoHCTparum.
Buneodparmentsr u cnaiinel  «OJEMEHTHBIH COCTaB TEOJIOTHYECKUX O000JO0YEK 3eMiin.
Amnotponusi  kucinopoaa. Mopenu (mapocrepxkHeBble u  Crioapra—bpurneba) Mosexyn
pa3IMYHBIX MPOCTHIX U CIOKHBIX BellecTB. Tabnuua xumuueckux snemeHToB /1. M. Menpaeneena
(kopoTKoIeproaHbIi BapuaHT). [lopTpeTsl . 4. bepuenunyca u /1. 1. Menneneesa.

I'maBa VI. [IpocTsie BemiecTBa

Mertannbl. MeTtajuibl: XUMUYECKUE 3JEMEHTHI U IPOCThIE BellecTBa. MeTaibl U CIUIaBbl B
MCTOPUU YEJIOBEUYECTBA: ME/IHbII, OPOH30BBIH U kKeJe3HbIN BeKa. 3HaU€HUE METAJIOB U CILIABOB.
O6mme Qusnueckue cBoicTBa MeTamwioB. [IpencraButenu meramioB. JKeme3o. TexHuuecku
YUCTOE U XMMHMYECKH YHMCTOE Kene30. JKene30 — OCHOBa COBPEMEHHON IPOMBILIUIEHHOCTH U
cesbeKoro xo3sicTsa. CIulaBbl JKeje3a: 4YyTr'yHbl U cTainu. IlepenenbHblil U TUTEHHBIN YyTyHbl, UX
3HaYeHHUE. YIIIEPOAUCTas U JETHPOBaHHAsA CTalM, UX 3HadeHue. IloHaTtue o 4€pHON U LIBETHON
MeTaJITypruu. AnmoMuHuN. VcTopust MpOMBINUIEHHOTO NPOU3BOACTBA altoMUHMs. [IpuMmeHnenne
QIFOMHHMS HAa OCHOBE CBOMCTB. 30J10TO. POJIb 30510Ta B HCTOPUH YEIOBEYECTBA. 30JI0TO — METAILI
IOBEJIMPOB M 3TaJIOH MHUPOBBIX AcHer. IIpuMmeHeHne 3050Ta Ha OCHOBE CBOMCTB. OJI0BO, €ro
CBOWCTBAa M NpUMEHEHHUe. AJUIOTPONHUs OJIoBa: cepoe M Oenoe 0i10BO. «OIOBSHHAS YyMay.
Hemerannsl. [Tonoxxenue anemenToB-HemeramioB B Tabauue Jl. Y. MenneneeBa. brnaropoaasie
ra3pl. Ajutotponus kuciaopoja. CpaBHEHHE CBOMCTB IIPOCTBIX BEIIECTB METANIOB U HEMETAJUIOB.
[TpencraButenu HemetamioB. Pochop u ero amnorponHsie Moaupukanun. CpaBHEHHE CBOMCTB
6emnoro u kpacHoro ocdopa. Obnactu npumeHerus ocdopa. Cepa u o6acTi €€ NpUMEHEHHUS.
VYrnepon, ero aaoTponHpie MoaAu(UKauK (aMas U rpaduT), UX CBOMCTBA U IPUMEHEHHE. A30T,
ero cBoiictBa u mpuMmeHeHue. JlemoHcTpauuu. Kosuteknuss MeTaqioB M CIUIABOB.
Buneodparmentsr u cnaiapl «MeTaibl ¥ CIIaBBI B UCTOPUM 4eJlOBedYeCTBay». Kosutekius
«YUyrynsl u cranu». BumeohparMeHTsl U clalbl «XyJA0KECTBEHHBIC W3NS W3 YyTyHAa U
ctanny. Konnekuus nznenuii u3 alnfoMUHMS U €ro CIU1aBoB. BuneodparMenTs! u ciaiipl «30510TO
— MaTrepHall I0BEeJIMPOB U MUPOBBIE JeHbIM». Komteknus uznenuit u3 onosa. Buneodparment
«[Tassuue». Kommekuust HeMeTaluioB — TMPOCThIX BemiecTB. BupeodparMeHT wnm criaiin
«Kucnopog — BemiectBo ropeHust u abixanus». Ilomyuenue 6emoro gocdopa u u3yueHue ero
cBoiicTB. BuneodparmenTsl u ciaiiipl «AimoTpornus yriaepoaa». Molenu KpUCTaTTMYeCKHX
pemérok anmasa u rpadura. Komneknus « AKTUBUPOBaHHBIN YTOJIb U 00J1aCTH €r0 MPUMEHEHHSI.
['openue cepsl u pocdopa. JlabopaTopHsie onbIThl. O3HAKOMIIEHHE C KOJIJIEKIMEH METauloB U
cru1aBoB. O3HaKOMJIEHHE € KOJUIEKIIUEN HEMETAILIOB.

I'masa VII. CioxHbIe BeliecTBa

BanentHocTh. BaleHTHOCTL KaKk CBONMCTBO aTOMOB OJJHOT'O XMMHUUYECKOTO JIEMEHTA COCIUHATHCS
CO CTPOTO ONpPEACIEHHBIM YHCIOM aTOMOB JPYTOro XUMHUYECKOTO 3JIEMEHTa. DJEMEHTHI C
MOCTOSTHHOM W TEPEMEHHON BaJICHTHOCTHIO. BBIBOI (popMynbl COCITMHEHHs MO BAJICHTHOCTH.
Ha3Banue coenuHeHus o BaieHTHOCTUH. OKcuapl. OKCHIBI M cIoco0 00pa3oBaHUs MX Ha3BaHUM.



OKCHIBI MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHUs1. Posib okcuaoB B npupoje. [lapHukoBsiit
addekr. [lpencraBurenu okcunoB. Bona, yriuekucisiii Ta3, okcua kpemuusi(IV), ux cBoiictBa u
npumenenne. Kucnorsl. Kucnotsl, ux cocraB u kiaccudukarnus. Kucnorel opraHudeckne u
Heopranuyeckue. Muaukaropel. Tabnuma pactBopuMocTu. CojsiHas U CepHas KUCIOTHI, HUX
cBoicTBa U npuMeHenue. OcHoBanusi. OCHOBaHUS, UX COCTaB W Ha3BaHud. ['mapokcorpymma.
OcHoBaHMsI pacTBOpUMBIE (IIEI0UM) M HEpacTBOpUMbIE. M3MeHeHne OKpacku MHIUKAaTOPOB B
HIEJIOYHOM cpene. ['UapoKCuIpl HAaTpUs, Kalusl U KajdbllKs, UX CBONCTBA U npuMeHnenue. Cou.
Coun, X coctaB 1 Ha3BaHUs. PacTBopuMOCTS coJieli B Bojie. XJI0pH HATPUS U KapOOHAT KalbLIKs,
UX cBolcTBa W mpuMeHeHHe. Kilaccupukanus HEOPraHMYECKHWX BEIIeCTB. BemecTBa, uX
Kkiaccudukanus U MHOroodpasme. IlpocTie BemiecTBa: MeTawibl U HemeTaluibl. CIOXHBIC
BEILIECTBA: OKCU/IbI, OCHOBAHHUS, KHUCIIOTHI, CoJH. JlemoncTpanuu. Koiekuus okcuos. ['amenue
n3BecTu. Bosronka «cyxoro nbaa». Komnekuuss ocHoBanmii. Komteknus kucnor. M3menenue
OKpacKH HHJIUKATOPOB B IIEIOYHOW M KHUCIOTHOW cpenax. [IpaBuiio pazOaBieHus cepHOU
kucnoTel. OOyrivBaHWe OpPraHMYECKUX BEIIECTB M MaTepHaloB CepHOM KucioToil. Tabmuia
pPacTBOPUMOCTH OCHOBAaHUM, KHCIIOT U coieil B Boae. Komnekuus coneil. JlaboparopHbie OMbBITHL
[IponyckaHue BBIIBIXa€MOIO BO3JyXa Ye€pe3 HM3BECTKOBYH Boay. lccienoBanue pacTBOpoB
KHUCIJIOT MHANKaTopamu. MccnenoBanue pacTBOPOB IEJI0OUEH HMHANKATOPAMH.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBbI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE
B [ICHHOCTHO-OPUEHTAIIMOHHOH c(hepe — 4yBCTBO TOPAOCTH 32 POCCUICKYIO XUMHYECKYIO HAYKY,
TyMaHU3M, OTHOILLIEHUE K TPYAY, LEIeYCTPEMIICHHOCTb;

dbopMHUpOBaHWE I[IEHHOCTH 3J0pOBOTO M 0e30MacHOro oOpasza >KWU3HH; YCBOEHHE IPaBUI
WHIUBUAYAJIbHOI'0 W KOJIJICKTHUBHOI'O 0e30macHoOro IIOBCACHUA B ‘{p€3BBI‘IaI>'IHI>IX CUTyalusix,
YIPOKAOIIUX )KU3HU U 3I0POBBIO JIFOAEH;

B TpPYyIoBOW cepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOpPY AanbHEHINel o0pa3oBaTelbHON
TPAEeKTOPHH;
B TO3HABaTEIbHOW (KOTHUTUBHOM, MHTEIJICKTyalIbHOW) cepe — yMEHHEe YIpaBisaTh CBOEH

IMO03HABATCIILHOM JESITCIIHHOCTRIO.

q)OpMI/IpOBaHI/Ie OCHOB JKOJIOTHYECKOM KYJBTYPBI, COOTBeTCTBYIOH_[eﬁ COBPCMCHHOMY YPOBHIO
9KOJIOTUYCCKOI'0 MBINUJICHUS, PA3BUTHUC OIIbITA 3KOJIOTHYCCKU OpHCHTHpOBaHHOﬁ pe(bJ'ICKCI/IBHO-
OLICHOYHOH U HpaKTH‘{CCKOﬁ ACs- TCIIBHOCTU B )KU3HCHHBIX CUTYalUAX,

MeranpeamerHbie

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LIeU CBOEro OOy4eHHUs, CTaBUTh U (HOPMYJIHUPOBATh IS
ce0s1 HOBbIE 3a7]auil B yu&€Oe U MM03HABATEIbHOM JeSTeIbHOCTH, Pa3BUBATh MOTHBBI M MHTEPECHI
CBOEH MTO3HABATENIBHOM JIEATENBHOCTH; YMEHUE CAMOCTOSTENBHO INIAHUPOBATH ITYTH JTOCTHKEHUS
1eneil, B TOM 4KCiie albTepHATHUBHbBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3((eKTUBHBIE CIIOCOOBI
peleHns yueOHbIX U 03HaBaTeIbHbIX 33j1ay;

YMEHHUEC COOTHOCHUTH CBOU }IeﬁCTBHﬂ C INTAaHUPYEMBIMHU PE3YJIbTaTaMU, OCYIICCTBIIATE KOHTPOJIb
CBOEH NEeATENbHOCTH B IMpoOIlecce AOCTHKEHUS pe3ysibTara, OMpeNessTh CIOCOObl AeHCTBUI B
paMKax IpeIoKEHHbBIX YCIOBHM U TpeOOBaHU, KOPPEKTUPOBATH CBOU JIEHCTBHS B COOTBETCTBUU
C U3MEHSIOIIEHCS CUTYallUeH;

YMEHHUE OLICHUBATh MPABUIILHOCTD BBIITOJHEHHS yU4eOHOM 3a1auu, COOCTBEHHBIE BOZMOKHOCTH €€
pelIeHus; BIAJACHUE OCHOBAMHM CaMOKOHTPOJIA, CaMOOLICHKH, IPUHATUS PEIICHUH U



OCYIIECTBJICHUSI OCO3HAHHOTO BBHIOOpa B yueO- HOIl M MO3HABATEIbHON JESTENIbHOCTH; YMEHUE
ONpEAEATh IOHATHS, co3/1aBaTh 0000IIEHMS, YCTaHABJIMBATh aHaJIOTUH,
KJIaccu(pUIUpPOBaTh, CAaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KIaCCHU(PUKAIIH,
YCTaHABJIMBATh IPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTHb JIOTMYECKOE  paCCYyXKICHHE,
YMO3aK/Ir04eHHEe (MHAYKTUBHOE, J€AYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOJIBI;

YMEHHUEC CO3daBaThb, IIPUMCHATE U Hp606pa3OBBIBaTB 3HaKWl U CHUMBOJIbI, MOJCIIN U CXEMBI IJIA
peIICHUA y‘le6HBIX " ITO3HABATCJIbHBIX 3aJa4,

YMEHHE OPraHU30BbIBATh yUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTb C YUUTEIEM U
CBEPCTHHKAMHM; pabOTaTh MHAWBUAYAIBHO U B TPYyIIE: HAXOIUTh OOIIee peleHre U pa3pemiaTh
KOH(JIMKTBI ~ Ha OCHOBE COIJIaCcOBaHUs MTO3ULIAN 51 yuéra HMHTEPECOB;

¢dbopmMynaHpoBaTh, apryMEHTHpPOBATh M OTCTaWBaTh CBOE MHEHHE, YMEHHE OCO3HAHHO
HCIIOJIB30BaTh PEYEBBIE CPENCTBA B COOTBETCTBHM C 33]a4€il KOMMYHMKALIMM JUIS BBIPAXKECHUS
CBOMX YYBCTB, MBbICICH U MOTpeOHOCTEH; MJIAHUPOBAHUS U PETYJSILIMM CBOEU JEATEIbHOCTH;
BJIa/ICHNE YCTHOM U MUCbMEHHOM peublo, MOHOJIOTHYECKON KOHTEKCTHOM peubto; OpMUPOBAHKE
U pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH MCIOJIb30BaHUsI MHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHil; POPMUPOBAHUE U PA3BUTHE SKOJIOTMUECKOIO MBIIUIEHUSI, yMEHUE IPUMEHSATH €0 B
MI03HABATEIBHOM, KOMMYHHUKATUBHOW, COIIMATBHON PAKTUKE U TPO(ECCHOHATBHOM OPHEHTALHH.

IIpeamerHbie

B no3naBarennHOM C(bepe: AaBaThb OIPCACIICHUS N3YYCHHBIX MOHATUH: «XUMHYECKUI JJICMCHT»,
«aTomM», «HOH», «MOJICKYJIa», «IIPOCTBIC U CJIIOKHBIC BCHICCTBA», «BCHICCTBO», «XUMHUYCCKAI
(bopMyna», «OTHOCHUTCJIbHAagd aTOMHAass MacCa», <«OTHOCHUTCIIbHAA MOJICKYJISIpHAsd Maccay,
«BAJICHTHOCTB», «CTCIICHb OKHCIICHUMA», «KPUCTAJUIMYUCCKAA PCHICTKA», KOKCUIABD», «KHCIIOTBD»,
«OCHOBaHHA», «COJIN», «aM(l)OTepHOCTB», «KHUHOAUKATOP», «nepno;mqecmxn?l 3aKOH),
KIEpUOANICCKAA Ta6J'II/IHa», «U30TOIbDY, «XUMHYECKAA CBA3b», «IJCKTPOOTPULIATCIBHOCTH),
«XUMHYCCKad pEeakiusa», «XUMHYCCKOC YPABHCHHUC), «TCHETHUYCCKAsA CBA3b)», «OKHCIICHHC),
«BOCCTAHOBJICHUC), «QJICKTPOJIUTHUUCCKAA JUCCouanua», KCKOPOCTh XHUMHYCCKON PCaKIIum»;

OnucaTb ACMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO HPOBCACHHBIC XUMHUUYCCKUE IDKCIICPUMCHTHI;
OIMUCBIBATH U pa3JIN4aTh N3YUCHHBIC KJIACChl HCOPTaHUYICCKUX COG,Z[PIH@HPIFI, IMPOCTBIC U CIIOKHBIC
BCIIECTBA, XUMHNYCCKUC PCAKIINH, KHaCCH(bHHHpOBaTB HN3YYCHHBIC O0OBEKTHI U SABJICHUA,

JIeJIaTh BBIBOJBI M YMO3AKJIIOUEHUS U3 HAOIIOACHNN, U3yUEHHBIX XUMUYECKIX 3aKOHOMEPHOCTEM,
IIPOTHO3UPOBATh CBOMCTBA HEW3YUYEHHBIX BEUIECTB 10 AHAJIIOTMHM CO CBOMCTBAMH HM3YYECHHBIX;
CTPYKTYpHUpPOBaTh U3yUYEHHBIM MaTepuan U XUMUYECKYI0 HH(OPMALINIO, MOTYYEHHYIO U3 IPYTHX
VMCTOYHHMKOB; MOJEIMPOBATh CTPOCHUE ATOMOB AJIEMEHTOB 1-3 MEpPHONOB, CTPOCHHE IPOCTHIX
MOJIEKYT,

B 1IEHHOCTHO — OpHMEHTANMOHHOHN cdepe: aHANIM3UPOBATh M OIEHHUBATH MOCICACTBHS IS
OKpY’KaloIlel cpeabl OBITOBOW M TPOM3BOJCTBCHHOW NESITEIBHOCTH YEJIOBEKa, CBA3aHHOU C
nepepaboTKOM BEIIECTB;

B tpynoBoii chepe: mpoBOIUTH XUMUYECKHI SKCTIEPUMEHT;

B cdepe OezomacHOCTH KU3HEACSITEIBHOCTH: OKa3bIBaTh IMEPBYIO MOMOUIL MPU OTPABICHUSIX,
0’KOTax ¥ JIPyTUX TPaBMax, CBS3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

TEMATHYECKOE INTAHUPOBAHMUE

KoaunuyecTBO 4acoB




Ne HaunmenoBanue

DJIEeKTPOHHbIE

K II
n/ pa3aesioB U TeM OHTPOIE paiTiee (uu¢posbIe)
Bcero  Hble KHe
n NporpamMmbl o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Hpeamer xumuu u bu6mmoreka [IOK
1 MCTOJBI €C 4 1 https://m.edsoo.ru/7f41
W3yUYEHUS 837¢c
Crpoenue
BEIECTB U HX bu6mmoreka [IOK
2 arperatHbie 2 https://m.edsoo.ru/7f41
COCTOSIHUS 837¢c
Cwmecu BeIIecTs, bubnuorexa [JOK
3 UX COCTaB 5 1 https://m.edsoo.ru/7f41
837c
DUBHUCCKITe bu6mmorexa [IOK
4 SBTICHMS B XHMUH 3 2 https://m.edsoo.ru/7f41
837c
CocTas BelecTs. Bu6muorexa [JOK
5 XUMUYECKHe 5 1 https://m.edsoo.ru/7f41
3HAKU U (popMyIIBI 837¢c
TpocTsie bubmuoreka [JOK
6 BeIecTBa 4 https://m.edsoo.ru/7f41
837c
ClIOXKHBIE bu6mmoreka [IOK
7 BEIIleCTBA 11 1 https://m.edsoo.ru/7f41
837c
Hroro 34 2 4

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
Xumus: 7-# knacc: yueOHUK; 5-e u3anue, nepepaboTanHoe
I'a6puensn O.C., Octpoymos WN.I'., Cnaako C.A. AkunonepHoe o6miectBo «M3naTeabcTBo

((HpOCBeH_[eHI/IC»

METOJUYECKHUE MATEPHUAJIBI UISA YYUTEJISL
Xumus B Tabnmunax 8§ — 11 knacesl. CnpaBoynoe nocobue. ABTop — coctaButens A. E.

Haconoga 10 — e uznanue, crepeotuntoe. Jpoda, Mocksa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCblI CETU UHTEPHET
1. Poccuiickas saekTpoHHas mkoa. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. XKypnan «Xumus u xxu3nby - https://hij.ru/




4. IToxbopka auteparypsl mo xumuu - http://c-books.narod.ru/

5. Kypuan " 1 cenrsops" - https://1sept.ru/

6. Mudoypox - https://iu.ru/video-lessons

7. COOpHUK cTaTell 0 XMMUYECKUX 3JIEMEHTAX, UJUTFOCTPUPOBAHHBII ONIMCAaHUEM
skcnepuMenToB. -http://www.periodictable.ru



