AHHOTAUSA

PaGouas mporpamma mo mpeamery «Xumus» mis oOyuatonuxcest ¢ 3P (8-9 kmaccer)
pa3paboTaHa Ha OCHOBE CIIEYIOIIUX IOKYMEHTOB:

- @®enepanpHblil 3akoH Poccuiickoit @enepanunn ot 29 nexabdps 2012 r. Ne 273-03 «O6
obpazoBanuu B Poccutickoii Denepannny;

- DexnepanbHBI TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT OCHOBHOI'O OOIIETO
o0pa3zoBaHMs, YTBEP)KIECHHBIN MpHKa3oM MHHHCTEpCTBa oOpa3oBaHMs M Hayku Poccuiickoi
®eneparuu ot 17.12.2010 r. Ne 1897;

- [Ipuka3 MunuctepcTBa obpazoBanus U Hayku Poccuiickoit @enepanuu ot 31.12.2015
r. Ne 1577 «O Brecenun usmenenuit Bo ®I'OC OOO, yrBepxkaeHHsli npukazomM MouH VP ot
17.12.2010 r. Ne 1897»;

- Ilpuka3 MunucrepcrBa mnpocsemieHuss PO or 11.12.2020 Ne 712 «O BHeceHuM
n3meHeHui B Hekotopsie PI'OC OO mo BompocaM BOCIIUTAHUS O0yUYaIOIIUX CS;

- IlpumepHas ocHOBHasg oOpa3oBaTelbHas IporpaMmMa OCHOBHOTO  OOMIETo
o0Opa3oBaHus, 0J00peHHas perieHneM (GeaeparbHOro y4eOHO-METOIUYECKOr0 O0BeAUHEHUS
o oomemMy obpazoBanuto (mpotokoi ot 8 ampens 2015 1. Ne 1/15);

- Ilpumepnas mnporpamMm y4yeOHOro Kypca, NpeaMETa, AUCUUILIUHBL (MOIYJs),
yTBepkACHHOH MuHuctepctBoM oOpa3oBanuss u Hayku P®. IlpumepHoit mporpaMMbl
OCHOBHOTO o0miero oOpasoBanusi mo xumuu U llporpamMmer kypca xumun i 8-9 KiaccoB
oOmieoOpasoBarenbHbix  yupexaenuit, arop H.H. Tapa. ¢ yderom cenepanbHOrO
rOCY/IapCTBEHHOT0 00pa30BaTEIIFHOTO CTAHIaPTa OCHOBHOTO 00IIET0 00pa30BaHus;

B conepxanum naHHOrO Kypca MpEACTaBICHbl OCHOBOIOJATAIONINE TEOPETUUYECKUE
CBEZCHMSI 110 XMMUH, BKJIIOYAIOIIME U3YUYEHUE COCTaBa U CTPOEHUS BEILECTB, 3aBUCUMOCTH UX
CBOICTB OT CTPOEHHsI, HCCIIEIOBaHNE 3aKOHOMEPHOCTEH XMMHUYECKUX TMPEeBpalleHUH U myTen
yIpaBJIeHUS UMH B LIEJISAX MTOJIY4YEHUS BELIECTB, MATEPHAIIOB, SHEPTUU.

Cogepxanue yaeOHOTO MpeAMeTa BKIIIOUAET CBEACHUS O HEOPraHUYECKHX BELIECTBAX,
UX CTPOCHMU U CBOMCTBAaX, a TAK)KE€ XMMHUYECKHX IpoLieccax, MPOTEKAOIINUX B OKPYXKarOIIeM
mupe. HanbGonee croxHble 53aeMeHThl DyHIAMEHTAJIBHOTO sJipa COJEpXKaHHMs OOIIEero
o0pa3oBaHMsl MO XMMHH, TaKHe, KaK OCHOBBl OPraHMYECKOW M MPOMBILUIEHHON XHMHH,
HepeHeCceHbl B IporpaMMy cpeiHeil (moaHoi) 001ieo0pa3oBaTeabHOM IIKOJBI.

TeopeTnueckyl0 OCHOBY HW3Y4YEHHsS] HEOPraHMYECKOM XHMMHU COCTABJIIET AaTOMHO-
MOJIEKYJISIDHOE Y4eHHe, nepuoandeckuil 3akoH .M. MenneneeBa ¢ KpaTKUMU CBEACHHUSIMH O
CTPOCHUHM aTOMOB, BHJIaX XHMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSAX NPOTEKAHUU XHMUYECKUX
peakiuii, cBOMCTBaxX, MOJTYYEHUU, NTPUMEHEHUN METANIOB, HEMETAUIOB M HMX COEAMHEHUH,
3HAKOMCTBO C Ba)KHEHITMMH OPraHUYECKUMU BEIIECTBAMU

B wu3ydyeHun kypca 3HAUMTENbHAs POJb OTBOJUTCA XUMHUYECKOMY 3KCIEPUMEHTY:

IPOBEJCHUIO MPAKTHUUECKUX M JIaDOpaTOpHBIX pabdOT W ONMCAHMIO MX pPE3yJbTaToB;
COOJIIOICHUIO HOPM U MTPaBWJI TOBEICHUS B XUMHUUECKUX JIa0OpaTOPHUSIX.

OcHOBHBIC yenu N3yudCHUusl XUMHUH HAIIPaBJICHBI:
® Ha o0ceoeHue GadcHeuwux 3HaHuii 00 OCHOBHBIX IIOHATHSAX M 3aKOHAaX XUMUU,
XUMHYECKOU CHMBOIJIUKE,

® Ha ogradeHue ymeHusAMU HAOIIOAATH XUMHUYECKUE SBIICHHS, IPOBOJUTh XMMUYECKUN
HKCHEPUMEHT, MPOU3BOJUTH pPacuyeThl HA OCHOBE XUMHUECKUX (DOpMyN BeIIECTB U
YPaBHEHNN XUMHUYECKHUX PEAKIINN;

® Ha pazeumue TO3HABATEIbHBIX HMHTEPECOB U HMHTEIUICKTYalIbHBIX CIIOCOOHOCTEW B
nporecce IPOBEJCHUS  XMMHYECKOTO IKCTIEPUMEHTA, CaMOCTOSITEITLHOTO
MpUOOpEeTEeHUsT 3HAHMW B  COOTBETCTBHM C  BO3HHUKAIOIIUMHU  KH3HEHHBIMU
MOTPEeOHOCTSAMU;



® Ha GocnumagHue OTHOUICHHA K XUMHHM Kak K OJHOMY U3 (yHIaMEHTAJIbHBIX
KOMITIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY O0IEUETI0BEYECKOM KYIbTYPHI;

® Ha NpuMeHeHue NOJYYEHHLIX 3HAHUU U YMeHutl Juis Oe30IacHOTO HCIIOJIb30BAHUS

BCHICCTB U MATCpHUAJIOB B 6BITy, CEIBCKOM XO3SICTBE M Ha IMPOU3BOACTBE, PCHICHUA

MPaKTHYECKHUX 337a4 B MOBCEIHEBHOM JKU3HU, MPEIYNPEXKICHNS SIBICHUI, HAHOCSIINX

BpPEJI 3/[0POBBIO YEJIOBEKA U OKPYKAIOILEE CPEIE.

OnHOl M3 Ba)KHEHIIMX 3a7a4 OCHOBHOTO 00IIero oOpa3oBaHMs SBIISETCS MOATOTOBKA
o0yyaromuxcst K  OCO3HAaHHOMY W  OTBETCTBEHHOMY  BBIOOpY  JKM3HEHHOTO  H
npodeccronanpHOro mytd. O0ydaromuecs JOKHBI HAYYUThCS CAMOCTOSATEIIFHO CTABUTH LIEJIH
U OINpCACIIATL MYTU HUX HOOCTHIKXCHUSA, HCIOJIB30BATbh HpI/IO6peTeHHblﬁ B IIKOJC OIBIT B
peanbHO )KHU3HU, 32 paMKaMy Y4eOHOT0 Iporecca.

XuMUS KaK yueOHBIH NMpeIMeT BHOCHT CYIIECTBEHHBIM BKJIAJ] B BOCIUTAHUE U PAa3BUTHE

06yanOH.[I/IXCSI; OHa IIpHU3BaHa BOOPYXKHUTb UX OCHOBAMH XHUMHYCCKUX 3HaHHfI, HCO6XOI[I/IMLIX
JIJISL TIOBCEAHEBHOM KHU3HHU, 3aJI0OXKUTHh (byHI[aMCHT JUISL JallbHEHIIEero COBCPHICHCTBOBAHUSA 3THUX
3HaHPII>i, a TaKKe CIocOOCTBOBATH 6630HaCHOMy INOBCACHUIO B oxpy;xafomeﬁ cpeac u
6epe)KHOMy OTHOILIEHHI0 K Hel. Pa3BuThe Imo3HaBaTEIbHBIX HHTCPCCOB B IIPOLIECCC
CaMOCTOATCIIBHOT'O HpI/IO6pCTeHI/I$I XHMHYECKHX 3HAHUM M HCIIOJIbE30BaHUE Pa3INIHbIX
HNCTOYHHUKOB I/IH(I)OpMaLII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX.

Bocnurtanue yOeXIEHHOCTH B MO3UTHUBHOW POJIM XHMHUU B KU3HU COBPEMEHHOIO
o0miecTBa, HEOOXOJUMOCTH XHUMHYECKH I'PAMOTHOIO OTHOIIEHUS K CBOEMY 3[0pPOBBIO H
OKpYKarolleu cpere.

Oobyuaronmecss ¢ 3[IP — »Tu geru, uUMerOmME HENOCTAaTKM B IICHXOJOIMYECKOM
pazButun, noarsepxkaeHHble [IMIIK u mpensrcrByromiye mnosydeHuto oOpa3oBaHusi 0e3
CO3JIaHMsl CIIeLATIbHBIX YCIOBUH.

Ob6yuatomuecss ¢ 3IIP xapakrepusyroTcsi YPOBHEM pa3BUTHUSA HECKOJIBKO HUXKE
BO3PACTHOM HOPMBI, OTCTAMBAHUE MOYXKET MPOSBIATHCS B L[EJIOM WJIHM JIOKAIBHO B OTIENbHBIX
GyHKUMAX (3aMEUIEHHBIM TEeMII WM HEPaBHOMEPHOE CTaHOBJEHHE I[103HABATEIbHOM
nesitenibHOCTH). OTMevaroTcss HapylleHWs BHUMAaHUS, [aMATH, BOCHPHUATHS U JAPYTUX
MO3HABATENBHBIX MPOLECCOB, YMCTBEHHOH pabOTOCIIOCOOHOCTH M II€JICHANPaBIECHHOCTH
JIESITEIbHOCTH B TOW WM WHOM CTENEHU 3aTPyJHSIOLINE YCBOEHUE UIKOJBHBIX HOPM H
LIKOJIBHYIO aIallTallHI0 B LIEJIOM.

Bce oOyuarommecss ¢ 3IIP ucnbITBIBalOT B TOM WM HHOM CTENEHU BBIPA)KEHHBIE
3aTpyAHEHUS B YCBOGHMM Yy4YeOHBIX MporpammM, OOYCJOBJIEHHbIE HEIOCTaTOUYHBIMHU
MO3HABATEJIbHBIMU CIIOCOOHOCTSAMH, CIEUU(PUUECKUMU PAaCCTPONCTBAMHU IICUXOJOTUYECKOTO
pa3BUTHsL (LIKOJbHBIX HABBIKOB, PEUM U Jp.), HAPYIIEHUSMH B OpPraHU3AIUM JEATEIbHOCTH
u/unu nosenenus. OOmmMu ast Bcex oOyuatomuxcs ¢ 3[1P sBrnsroTcs B pasHoil cTeneHu
BbIpQ)KEHHBIE HEJAOCTATKH B (POPMHUPOBAHUU BBICIIUX MCUXMUYECKUX (YHKLUH, 3aMeIICHHbIN
TeMn J100 HEpaBHOMEPHOE CTAHOBJIEHHE II03HABATENIbHOM NEATEIbHOCTH, TPYAHOCTH
IPOM3BOJILHON caMoperyisaiuu. JloOCTaTOuHO 4acTo y 00YYaroLUMXCsi OTMEUYAOTCsl HapyILEeHHS]
pedYeBOM M MEIKOW pPYYHOH MOTOPUKH, 3PUTEIBHOTO BOCHPHUATHS M INPOCTPAHCTBEHHOM
OpPUEHTHUPOBKH, YMCTBEHHOW pabOTOCHOCOOHOCTH W SMOLMOHAIBHOM cdepbl. OcBoeHHe
yueOHOro mnpeamera «XUMHS» HaIlpaBI€HO Ha CO3JlaHUE YCIOBUM mii (hopMupoBaHUS
UHTEJUIEKTYaJIbHbBIX, T'PAKIAHCKHX, KOMMYHHUKALMOHHBIX, MH()OPMAIIMOHHBIX KOMIETECHIIUI.
OOyyaronyecss OBJIAJCIOT HAYYHBIMH METOJAMM pELIEHUS Ppa3IuYHbIX TEOPETHYECKUX H
NPaKTUYECKUX 3aJ]ad, YMEHUSMH (OPMYIHPOBATH TUIOTE3bl, KOHCTPYHPOBATh, MPOBOIUTH
HKCIIEPUMEHTHI, OLIEHUBAaTh U AHAIU3HPOBATh MOJYyYEHHBIE PE3YJbTaThl, COMOCTABIATh UX C
O00BEKTUBHBIMH PEATTUSIMU KHU3HH.

Koppekunonnsie 3agaun:
e (OcobeHHOCTH 0TOOpa U aAanTaluy y4eOHOro MaTepuana



e [Ilpumepnsie Buabl aestenbHOcTH oOywaromuxcs ¢ 3IIP, oOycrmoBieHHBIE 0COOBIMHU
00pa3oBaTeNbHBIMU  MOTPEOHOCTSAMH U O0ECIEUHMBAIOIINE OCBOCHHE COJEPIKAHUS
00pa3oBaHus MO IPEIMETY.

OCOOEHHOCTBIO OpraHu3alMy y4eOHO-BOCIUTATENBHOTO Tpolecca Ha YPOKax XHMHHU
ABIIIETCS COOJIIO/IGHHE KOPPEKLHMOHHOTO U 3ApPOBHECOEPErarollero pekMMa, HampaBiIeHHOCTh
YPOKOB Ha COIMAM3alUI0 ydamuxcsa. Ha kKaxaoM ypoke MmpoBOAWTCS paboTa MO pa3BUTHIO
CBS3HOM peud ydyaluxcsi, oco0oe BHHUMaHHE OOpallaercss Ha aKTyalu3aluio TepMHUHOIOrHH. B
COOTBETCTBUM C CHCTEMOW KOPPEKIMOHHOW pPa0OThl MIKOJIBI M C YYETOM BO3MOXHOCTH
coJlep’kaHusl yueOHOro mMarepualia Ha ypoKax MpPOBOAUTCS KOPPEKIMOHHO-pa3BHUBarolas padbora
10 Pa3BUTHUIO BHUMAHHMS, TAMSATH, MBIIUIICHUS 00yYarOIIUXCA.

OOy4yeHue BeeTcs MO CJeAYIOINM YYeOHUKAM:

8 kimacc

I".E.Pynzutuc, ®.I'.®enpaman «Xumus» 8 kiacc. - M: «lIpocsemienue.
9 kaacc

I'.E.Pynzutuc, ®.I'.®enpaman «Xumus» 9 kinace. — M: «lIpocserieHue».



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTosiHue BellecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Ccil0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas mMacca. B3auMMOCBA3b KOJIMYECTBA, MAacChl H
Yrcia CTPYKTYPHBIX €IMHUII BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSIUHEHHMA.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUYecKue ypaBHeHUs. Kimaccupukanuss XMuMHUYECKUX peakuuit
(coemuHeHus, pa3IoKEeHHs, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOparteHus ¢ 1a0opaTOpHbIM O0OpYIOBAHUEM, HM3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NUECKUX (IUIaBJICHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XUMHUECKMX peakiuid (pasjiokeHue caxapa,
B3aMMO/ICIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoOoB
paszieneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, AUCTUIUISLIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 31€MEHT M IPOCTOE BEILIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — ajloTporHas MOAM(pUKALUS
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHue Bogopona B MPHUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! motydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBolicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arpsa3HeHUEe NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus OCHOBaHHM: WIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kucior. Psan akrusHoctu metamwioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa cosneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEIeNIEHUE COJepKaHUsl KUCI0pOoJia B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJyYeHHE, COOMpaHHe, pacliO3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3a/1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNUU XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamyeckas cucremMa xumudyeckux odnemeHtros J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX sjaep. M3orombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLuu pPa3jIoKEeHUs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPU U3YYEHUH XMMHUHU B 8 KJIaCCE OCYIIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak U TOHATHI,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZMOaKTHUBHOCTb, MOJIEKYJA, JJEKTPUYECKHI 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC TOPOJbI, TIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUNIMUECKOM PEIIETKM M BHJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XUMHYECKUX peakluil MO pa3luYHbIM MpH3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0)KEHNE XUMUUYECKOTO PAaBHOBECHSL.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMHM OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNUU. DIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii MOHHOrO OOMEHa, MOJIHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKHX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakTOpoB, UCCIIEOBAaHUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoOlEcca JUCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX IMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHE, pPeakUuu pPas3ioKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTATbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BELIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3MYEecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOmue Kak MpeACcTaBUTENS Kjacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO croco0a Moiay4yeHus cepHol Kuciaothl. IIpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B TMpUPOAE. XHUMHYECKOE 3arpsA3HEHHE OKpYKAIOIIEH Ccpeabl
COECTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa W BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmas xapaktepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEHHE B TMpHpoJe, (U3NYEeCKHe WU
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMSI, UX (PU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peaklds Ha MOHBI aMMOHMSA. A30THas KHUCIOTa, €€ IOJIy4EeHHE,
¢usmyeckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH CpeIbl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pCHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopot yriiepoaa B npupoze.
Oxcuapl yriaepona, UX (pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydeHue U npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KUpax, OelKax, YIjaeBoJax — W MX pOJIM B KU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaONIOfeHHEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKHUX CBOMCTB pa30aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH M HaOII0JIeHuEe IpHu3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWCTBaMHU a30Ta, gocdopa M HX COEIUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (pochOpHBIX yA0OpeHHUIA,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), M3Y4YEHUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJEHHE KAaYeCTBEHHBIX peakiuil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PELICHUEe SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUMHEHUS.



MeTajliibl M UX COeAMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTAIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN Pl HaOpsDKEHUM MeTauioB. DU3MYECKHME W XUMHYECKHE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHEHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHWil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BakHeillune coeInHEeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ouznyeckne U XMMHUYECKUE CBONCTBA
aTrOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMIHHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuMuU4eckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToOMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XuMUYECKHUEe CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS C BOJOU (BO3MOXKHO MCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (1) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJA IMHKA, PEIICHHE HKCIIEPUMEHTAIBbHBIX 3a/1a4 110
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJUMEPHBIE MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHau3,  CHHTE3,  Kilaccu(uKaius,  IMEePUOJUYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHONIOTHS, MaTepHasIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYHHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOM HAyKM B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENbHOCTH MPY BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILEcCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKH CBOMX TOBApHWIIEH C IMO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABIIAIOLINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOIHON CPEeIoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJyYeHHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypo, AOCTYHMHBIMH TEXHUUYECKUMH CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUN W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPOMECcCHii u TpyJa pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IPHUMCHEHHUSI
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpOopeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(ECCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHUE [IEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPAaBUII 0€301TacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOMIKUX 3JOPOBbIO U Y KU3HU JHOIIGI;'I;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4aeMble MPU H3YUYCHUH XUMUH, IS PEIICHUS
3ajiau, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUTsl MOBBIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpCACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATHCA UM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BbIACIAIOT 3HAYUMBIC [JIA (bOPMI/IpOBaHI/I?I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTE3a, (aKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeMeTax u MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (I103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOTO MBINIJICHUA TIIPU OCBOCHUH 3HAHWUH:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIONIH30BATh MOHATHUS 11 OOBICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM I KiaccUUKaluu
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb MPUYUMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKKU H3Yy4YaCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:
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YMEHHUE HWCIOJIbh30BATh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHUe OmbITa 10 TUIAHUPOBAHHWIO, OPTaHM3allMd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CAaMOCTOSITEIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIaHHON padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIMIO Pa3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE IMocoOus, pecypchl HHTepHeTa), KpPUTHUYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IHYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 3324
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbiTa B 00JAaCTH WCIONBb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIb30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALMK U WUTIOCTPUPOBATH pEIlacMble 3a/1addl HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE UCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeIOBATEIbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOILIeH MPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3agaBaTh BONPOCHl (B Xoie nauasora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMold TeMbl, (HOPMYTHPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIIST MOyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOM IESTEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PpPe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOHW IMMO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHHM BO3HHUKAIOIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JIEHCTBHI, ONpeaesieHue KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIBHOCTh, BBIOMPAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJyYyeHHs] HOBBIX 3HAHHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTa 3asBJICHHON IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpaMMoOl, BBIIENSAIOT: OCBOCHHBIC
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oOydJarlomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

OpeIMETHOW 00acTH «XUMHS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMbICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0Js XHUMHYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaKuuii: peakluu COEIMHEHUS, PEaKIIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
o0OMeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKlUu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTNpeeNATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY Kiaccy COeAUMHEeHW 1Mo QopmyrnaMm, BHI XUMHUYECKOW CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI, 3aKOHa ABOTapo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
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BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIeMEHTa 1Mo (opMylie COeIUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEeMATH3AIHIO0, KIAaCcCU(UKALMIO, BBISBICHHE MPUYHMHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  NO3HaHUs  —  HAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO TOTYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB C OINPEAEIEHHON MacCOBOM J10J1€M paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAIICNH, METHIIOPAHXK U JPyTHE).

K koHny oOyueHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, PEaKIUl HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIC pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, AJIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeleibHO JOIyCTUMAs
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHSTH 3TH
MOHSTHS IIPH ONTUCAHUH BELLECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyram, BUJ XUMHUYECKON CBsI3U (KOBAJICEHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIAMHEHUAX, 3aps] HOHA II0 XUMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro NMOHMMaHME: OIMMUCHIBATh M XapakTepu3oBaTh TabiauuHyo dGopmy [lepromuueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas noAarpynna (A-
rpynna)» u «mnobouyHas noxarpymnmna (b-rpynma)», manble W Oonblive MEpPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCd B IEpUOoAMYEecKOd Tabnuie, C
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CIIOSM),
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OOBSCHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COECIMHEHUI B IpEJeNax MaJbIX IEPUOJIOB U TJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe M cHenupuyeckrne XHUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KHUCIIOT, HIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHA, ypaBHEHUS PEaKLUi,
MOATBEPKJAIOIINUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BeELIeCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I1OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OajlaHCca 3THUX PeakLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (popMylie COeTUHEHNs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOyo/iaTh MpaBWa IOJI30BAaHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpHBIM
o0opyIoBaHMEM, a TaK)Ke MpaBHja OOpaIIeHHs C BEHNIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJIYYEHUIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHat-, ¢ocdar-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YyUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBISIBICHWE MPUYUHHO-CIIEACTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOAEHUE, U3MEpEeHue, MOJCIUPOBAHHE,
AKCIEPUMEHT (peanbHbIN u MBICIIEHH
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
Pa3nes 1. [leppoHavyaiabHble XUMUYECKUE NOHATHUS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 2 bubmuoreka [JOK
' MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xumMmmuueckue 16 1 0 bu6mmoreka [JOK
' peaKIuu https://m.edsoo.ru/7f41837c
Uroro no pazneny 21 1 2
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopog. [lonsitue bu6nuorexa [IOK
2.1 6 0 0
00 okcHuaax https://m.edsoo.ru/7f41837c
Bognopoga. ITonstue o bu6nuorexa [IOK
2.2 9 0 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
' OCHOBaHHSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI Bu6 10K
nOIMoTEeKA
24 11 1 1
HeOpraHquuCKHX https://m.edsoo.ru/7f41837c
COETMHEHU I
7 32 2 3
TOTO I10 pa3iey

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /I. M. MenaeneeBa. CTpoeHune aToMOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
bu6mmoreka [JOK
3.1 XUMHYECKHX dJIeMeHTOB /1. 7 0 0
https://m.edso0.ru/7f41837c
N. Mennene-ea. CtpoeHue
aToMa
XuMuyeckas CBSI3b. BuG 10K
nonroTeKa
2 - 1
3 OxucauTeIbHO 8 0 https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHbBIE PEAKIINU
) 1 0 bubnnoreka [JOK
4 : 1
TOTO O pasAeity > https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
[10 [TIPOT'PAMME
9 KJIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3aesioB u TeM nu(ppoBbIe
Ne ni/m P Konrpoabnubie IIpakrunyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoTsbl
pecypcsbl
Pa3nen 1. BemecTBO 1 XMMHU4YecKHe peaKuu
[ToBTOpEeHue U yriydieHrne 3HaHui bu6muoreka [JOK
1.1 5 1 0
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuoteka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCOLUALIM. bubmuorexa [JOK
1.3 8 1 1
XUMHUECKUE PEaKIM B PacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazueny 17 2 1
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Pa3gen 2. HeMeTaJIbI M UX COCAUHEHUSA

51 OO0m1as XxapakTepuCcTUKa XUMHYECKUX 4 bubmuorexa [JOK
' anemeHToB VIIA-rpymnmsl. ["amorens https://m.edsoo.ru/7f41a636
- Oimeem Xap'c\1;<|TAepHCTHKa X(I/jIZII/I‘ICC;(;/IX A BuGmorexa LIOK
. 3JIEMEHTOB -IPYIIIEL au
pyH P https://m.edso0o.ru/7f41a636
COEIUHEHUS
s O6mas Xapili':;epI/ICTI/IKa );I/IMI/III(;CKZ)X , BuGmorexa LIOK
. 3JIEMEHTOB -rpyamnsl. A3ot, docdhop 1 ux
py ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
e 8
' ) PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Htoro no pazneny 25
Pa3znen 3. MeTaJliibl H HX COeAMHEHUS
N bubnuoreka [{OK
3.1 6
Obmme cBoHCTS METAIIOR https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
2 B 1
3 aXKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no paszneny 22
Pazgea 4. Xumus 1 oOKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 4 buGnnorexa [JOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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