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[Iporpamma Mo XuMuUM Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
COCTaBJIeHa Ha OCHOBE TpeOOBaHUH K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl  OCHOBHOTO  OOIIEro oOpa3oBaHMS,
npeactaBieHHbix B @I'OC OO0, a Ttakxke Ha OCHOBe deaepaibHON
paboueili mporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHIICTIITUH TTPETIOIaBaAHMSI
y4eOHOTO TIpenMeTa «XUMHsS» B 00pa3oBaTENbHBIX OpTraHU3AIUIX
Poccuiickon @enepannm.

[Iporpamma 10 XuMUM Ja€T MPEACTABICHUE O LEJAX, OOIIeH
cTparerud  OOy4YeHHs, BOCHHUTAHUS M  Pa3BUTUS  OOyHaroUIUXCs



CpelcTBaMM  y4yeOHOro NpeIMeTa, YCTaHABIMBAaET  00s3aTEIbHOE
MPEAMETHOE COJIEpKAHUE, MNPETyCMATPUBAET PACIpPEACIIEHUE €ro II0
KJlacCaM M CTPYKTYPUPOBAHHE IO pa3jiesiaM M TeMaM IpOrpaMMbl IO
XUMHH, ONPEEIIeT KOJUIECTBEHHbIE U KaUYeCTBECHHBIE XaPAKTEPUCTUKH
coZiepKaHUsl, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YyYEHU XUMHHU C
VIETOM MEXNPEIMETHBIX ¥ BHYTPHUIIPEAMETHBIX CBSI3CH, JIOTHKHU
y4eOHOro mpollecca, BO3PACTHBIX OCOOEHHOCTEH  OOyYarommxcs,
omnpenensieT BO3MOXXHOCTH NIpeaMeTa JUisl peaju3alud TpeOOBaHUN K
pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa30oBaTebHOW MporpaMMbl Ha
YPOBHE OCHOBHOTO O0OIIero o0Opa3oBaHMs, a TakkKe TpeOOBaHUN K
pesynbrataM oOy4eHHs XMMUU Ha YpOBHE IIeJiel W3YUYeHHs TpeaMeTa U
OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIHHON ACSITEIFHOCTA 00yYaIOIIerocs
10 OCBOEHHUIO YYEOHOT'0 COAEPIKaHHUS.

3HaHWE  XUMHUHM  CIYKUT  OCHOBOM Uil  (pOpMHUpOBAHUSA
MHUPOBO33pEHUs 00yYaromerocs, €ro MpeacTaBICHUd O MaTepuaIbHOM
€IMHCTBE MHpPa, BAXKHYIO pOJb WrpalOT (QopMHUpyemMble XHUMHEH
MPEACTABICHUS] O B3aUMOIIPEBPAIICHUSIX HHEPTUM U 00 HSBOJIIOLUH
BEIIECTB B TMPHPOJAE, O MNYTAX peEHIeHHus TI00aIbHBIX MPoOIeM
YCTOMYMBOIO DPa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPIrETHUECKOM,
MUIIEBOI U 3KOJIOTHYECKOW 0€30I1aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenne xumun:

CHOCOOCTBYET pean3allii BO3MOXKHOCTEW [JIs CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYpbl JUYHOCTH, €€ 00mer u (yHKIMOHATHLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUPOBAHWE MBIIUJICHUS W TBOPUYECKHUX
CIOCOOHOCTEN O0y4YaroMMXCs, HABBIKOB UX CAMOCTOSATEIBHON yuyeOHOM
JESTENbHOCTH, JKCIEPUMEHTANbHBIX W HCCIEJOBATEIbCKUX YMEHUH,
HEOOXOUMBIX KaK B TIOBCETHEBHOM KM3HHU, TaK U B TPO(HECCHOHATHLHON
NEeSATENbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBacT
OCHOBBI IIEJIOCTHOTO B3IJVIsiIa Ha EAUHCTBO MPUPOJLI U YeJIOBEKa,
SBIIICTCS OTBETCTBEHHBIM JTamoM B (OPMHUPOBAHUHM ECTECTBEHHO-
Hay4YHOU I'PaMOTHOCTH O0YyYarOIINXCS;

CrocoOCTBYeT  (OPMHUPOBAHUIO IIEHHOCTHOTO  OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPHPOJE, K YEIOBEKY, BHOCUT CBOU
BKJIQJI B DKOJIOTUYECKOE 00pa3oBaHue 00yYarOIIUXCS.

JlanHple HampaBiieHHWs B OOYYEHHH XUMHUHU 00€CIIeUHBAIOTCS
cnenuUKol Ccoaep:KaHusl Y4yeOHOro TpeaMeTa, KOTOpPbIA SIBIAETCS
MIeTarOTUYECKH aIalTUPOBAHHBIM OTpaKeHHUEM 0a30BOi HAYKU XUMHH Ha
OITPENICIIEHHOM JTarne €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOTO o0OIIero o0Opa3oBaHUS
OPUEHTHUPOBAH Ha OCBOEHUE OOYYAIOUIMMUCS CUCTEMBI EPBOHAYAIBHBIX
MOHATUH XUMHUHU, OCHOB HEOPTraHWYECKOH XHMHH M HEKOTOPBIX
OTJICTBLHBIX 3HAYUMBIX MIOHATHA OPTaHUYECKONW XMMUH.

CtpyKTypa coaepkaHusl IPOrpaMMbl IO XUMUHU C(HOpPMUPOBaHA HA
OCHOBE CHUCTEMHOro mnoaxoaa Kk e€ wusyueHuro. ConepxaHue
CKJIQ/IbIBAETCSI W3 CHUCTEMBI TMOHATHH O XUMHUYECKOM OJJIEMEHTE U
BEIIECTBE M CHUCTEMBl TOHIATHA O XUMHUYecKoil peakiuu. O0e 3TH
CUCTEMBbI CTPYKTYPHO OpPraHM30BaHbI MO MPUHIUIY MOCIEI0BATEIBHOTO
pPa3BUTHUS 3HAHMM HA OCHOBE TEOPETHMUECKHX MPEACTaBICHUI pa3zHOro
YPOBHS:



—  aTOMHO-MOJIEKYJSIDHOTO  Y4Y€HMSI KaK  OCHOBBI  BCErO
€CTECTBO3HAHMSI;

— Ilepuogmueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOTO
3aKOHAa XMMUH;

— YUYEHHUA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— NPECTaBIECHUN 00 JIEKTPOIUTHYECKON JUCCOLMAIIMN BEIIECTB B
pacTBOpax.

Teopernyeckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUUYECKH
MOJIyYE€HHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEIOBATEIHHO
OT OJHOTO YPOBHSA K JAPYroMmy, BBITIONHSSA (PYHKUIHUHM OOBSCHEHUS U
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHUSI M BO3MOYKHOCTEH MPAKTHYECKOrO
MPUMEHEHUS U TIOJIYYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmsbl M0 XMMHH CIOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABIICHHUS] O XUMUYECKOW COCTABIISIIONIECH HAYYHOU KapTUHBI MUpPa B
JIOTUKE €€ CHUCTEMHOW MPUPOJIbl, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY
3HAHUIO U METOJIaM IMO3HaHUs B Hayke. M3yueHne XUMUM NPOUCXOIUT C
MPUBJICYCHUEM 3HAHUW M3 pPaHee HU3YUYCHHBIX Y4YEOHBIX MPEAMETOB:
«Oxpyxarommii Mup», «brnonorus. 5—7 xkimacce» u «®dusnka. 7 Kmacey.

[Ipy u3yyeHnrn XUMHHM TPOUCXOAUT (HOPMHPOBAHUE 3HAHUN OCHOB
XUMUYECKOM HayKd Kak oOOJJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JIESITENIbHOCTU YeJOBEKa U KAaK OJTHOTO M3 KOMITIOHEHTOB
MHUPOBOM  KYJbTYyphl. 3ajgaya yuyeOHOro TMpeaMeTra COCTOMT B
(OpMHPOBAHNU CUCTEMBI XMMUYECKUX 3HAHUN — BaKHEHIIMX (DaKTOB,
MOHSATUM, 3aKOHOB UM  TEOPETUYECKHX MOJIOKEHHH, JIOCTYIHBIX
0000IIEHHII  MHPOBO33PEHYECKOIO  XapakTepa, s3blka HAyKd, B
MpUOOLIEHUU K HAYYHBIM METOJaM IMMO3HAHMS MPU U3YyUYEHUHU BEILECTB U
XUMUYECKUX PEaKUuid, B (POPMUPOBAHWUU U PA3BUTUU IMO3HABATEIIbHBIX
YMEHUH M HX MNPUMEHEHHMH B Y4eOHO-TIO3HABAaTEIbHOM U Yy4yeOHO-
UCCJIE0BATENbCKOW  JEATENbHOCTH, OCBOCHHM MpaBWJ 0€30MacHOro
oOpalieHus ¢ BEeIIeCTBaMHU B MOBCEHEBHOM KU3HU.

[Ipu M3yuyeHUn XMMHHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUEe LETH, KaK:

— (hopMHUPOBAHKE UHTEIJIEKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHUIO
pelieHuif, CHOoCOOHOM ananTHUPOBAThCA K OBICTPO  MEHSIOIIUMCS
YCJOBHSIM KU3HU;

— HaIlpaBJIEHHOCTb OOYYEHHS Ha CHCTEMaTHYECKOEe MPHOOIICHHUE
oOyyJaroumxcsi K CaMOCTOATENbHON IO3HABAaTEeIbHOW JI€ATEIbHOCTH,
HAy4YHbIM METOJaM MO3HaHUs, (OPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMHU;

— oOecrieueHHE YCIOBUM, CIOCOOCTBYIOIIMX MNPUOOPETEHHUIO
00yYaloIMMHUCS ONbITa Pa3HOOOPA3HOM JEATENIBHOCTH, IO3HAHUS U
CaMOMO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH),
UMEIOIIUX  YHUBEpPCAJIbHOE  3HAYEHUE JUJIl  pa3JIMYHBIX  BUJOB
NEeSTENbHOCTH;

— (¢dopmupoBaHue oOmEeH (QYHKIMOHAIBHOW U €CTECTBEHHO-
HAy4YHOM TI'PAMOTHOCTH, B TOM YHCII€ YMEHUUA OOBSICHATH U OLECHUBATH
SBJICHUSI OKPY>KAIOILIET0 MHUPA, UCIOJb3Ysl 3HAHUSL U OIBIT, MOJyUYECHHbIE
Opy W3YYEHUU XHUMHH, TPUMEHSATh HUX IMPU pElIeHUuU npodiieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU JIEATEIBHOCTH;



— (opMupoBaHHe y 00y4YaIOUMXCAd TYMaHHUCTUYECKUX OTHOIICHUH,
MOHMMAHUA  I[IEHHOCTH  XMMHMYECKUX 3HAaHUW JUII  BBIPaOOTKH
AKOJIOTMYECKU IIeJIeCO00pa3HOr0 TOBeIEHUsT B OBITY W TPYIOBOMU
JESTEIbHOCTH B LIENSIX COXPAHEHHS CBOETO 3[I0POBBS M OKpY)KArOIIEH
IIPUPOHOU CPEIIBI;

— pa3BUTME MOTHBalMM K OOYYEHHIO, CIIOCOOHOCTEN K
CAMOKOHTPOJIO M  CaMOBOCIHUTAaHUI0O HAa  OCHOBE  YCBOCHUSA
0O0IIeueI0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusIs U HAIIPaBICHHOCTH JATbHEUIIETO 00yUYeHUSI.

OO01iee 4KCiIo YacoB, OTBEAEHHBIX I U3YUYCHHS] XUMUU HA YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacos: B 8 kinacce — 68
yacoB (2 yaca B HeJlelo), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaya/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumuu. Pomp XMMuUHM B KW3HH YEIIOBEKA. XHUMHUS B
cucreMe Hayk. Tema u BemecrBa. (PU3WYECKHE CBOWCTBA BEIIECTB.
ArperatHoe cocTrossHue BenlecTB. lloHATHE O MeTOgax IO3HAHUS B
xumun. YucTeie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: CMECEH.

AToMBI W  MOJEKyJnbl. XHUMHYECKHE 3ieMeHThl. CHMBOJIBI
XUMUYECKUX 3JeMeHTOB. [IpocTeie W clloKHBIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB — XMMHUYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs
atomHasi Macca. OTHOCUTENIbHASI MOJEKYJIApHas Macca. MaccoBasi 10Jid
XUMHUYECKOTO AJIEMEHTA B COEUHEHUU.

KomnuectBo BemectBa. Monbs. MomsspHas macca. B3anMocBs3b
KOJIMYECTBA, MACChl U YKCIIa CTPYKTYPHBIX €IMHULl BenlecTBa. Pacuérbl
1o opMyJIaM XUMHYECKUX COETHUHEHUIA.

du3znyeckre U XUMHYECKHUE SIBJICHUS. XHUMHUUYECKas peakuus u eé
MPU3HAKU. 3aKOH COXPAHEHUsI MAacChl BEUIECTB. XUMHYECKUE YPABHEHUS.
Knaccudukanusa XUMHUECKMX peakiuil (COEIMHEHHUs, pa3lIoKEeHUs,
3aMeIeHus, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOM TIOCYJ0i, MpaBuigaMu pabOThl B
nabopatopurn M mpuémMamMu  oOpamieHuss ¢ JJaOOpaTOPHBIM
000pyI0BaHUEM, M3YUYEHUE U ONMHUCAHHE (PU3UYECKUX CBOMCTB 0Opa3IOB
HEOPraHWYECKUX BEIIECTB, HaOMOAeHNE (PU3nUYecKux (IJIaBJI€HUE BOCKA,
TasHUE JIbJIa, PACTHpPAHUE caxapa B CTYINKE, KUIEHUE U KOHJECHCALMS
BOABbI) M XHMHYECKMX (TOpEHHE CBEYM, MPOKAJIIMBAHUE MEIHOM
MPOBOJIOKH, B3aUMO/ICHCTBUE MEJIa C KUCIIOTOM) SIBIICHUM, HAOIIOJIeHHE U
ONMKCaHWE TMPU3HAKOB MPOTEKAHMSI XUMUYECKHUX pPEaKIUi (pa3ioKeHHe
caxapa, B3aMMOJCICTBHME CEpPHOM KHUCIOTHI C XJIOpUIOM Oapus,
paznoxxkenune ruapokcuga menu (ll) mpu HarpeBaHuu, B3auMOJEHCTBUE
xejesza ¢ pactBopom conu Menu (1), uzyuenune crnocoOOB paszieieHus
CMeced: C TIOMOUIbI0 MarHuTa, (QWIbTPOBAaHUE, BbINapUBAHUE,
TUCTUIUTALIMS, XpoMaTorpadus, TpoBeIeHHEe OYUCTKU MOBAPEHHOM COJIH,
HaONIOZ€HWEe W ONKMCAaHWe  pe3yJIbTaTOB  IMPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MAacCChl, CO3JIlaHUE MOJENel
MOJIEKYJI (IIIApOCTEP>KHEBBIX ).

BakHenuue npeacTraBuTe M HEOPraHUYEeCKUX BellecTB

Bo3nyx — cmech razon. CoctaB Bo3ayxa. Kuciopong — sneMeHT u
npocroe BelecTBo. HaxoxkaeHue Kuciopoja B Npupoje, puanyeckue u
XUMUYeckue cBoiicTBa (peakuuu ropenus). Oxcuapl. I[Ipumenenue
kuciopoga. CrocoObl TOJMyYEeHHs] KUCIOpOAa B Jlaboparopuu W
npoMbluieHHocTH.  KpyroBopor kucimopoga B mpupone. O3oH —
aJIIOTpoIHasg MoAUUKAILIUS KUCIOpOaa.

TeroBoit 3ddexT XUMUYECKON peakiuuu, TEePMOXUMUYECKUE
ypaBHEHUS, DK30- WU SHIAOTEPMHUYECKHE peakiuu. TOMIMBO: yroib M
MeTaH. 3arps3HEHUE BO3JyXa, YCHWIEHHWE MapHUKoBOro 3ddekra,
pa3pylIeHre 030HOBOT'O CJIOS.



Bopopon — snemeHT u nipocroe BemectBo. Haxoxaenne Bogopoia B
npupoe, pusndeckrue U XMMHUUECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydenus. Knemorel u conu.

MousipHbIi 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyueckrne CBOMCTBA BOJbI. Boma kak pactBoputens. PacTBopsl.
HacplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacCTBOPUMOCTE BEIIECTB B
Bose. MaccoBas nmoJjig BemiectBa B pacTBOpe. XHMMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHusA. Poib pacTBOPOB B NPHUPOAE M B KU3HHU YEIOBEKA.
KpyroBopot Bozibl B IpUpoAe. 3arpsi3HEHUE NMPUPOJIHBIX BoJ. OxpaHa H
OUYHMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus HEOPTraHUYECKUX COECIMHCHUM. Oxcuapl.
Knaccudukanus okcuaoB: cosieobpasyrommue (OCHOBHBIE, KHCIOTHBIC,
amdorepHble) U  HecojeoOpazyromme. HoMeHknaTypa  OKCHIOB.
DuU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiyyeHne okcuios.

OcHoBaHusl. Knaccudukanms OCHOBAHUU: ETOYH u
HEpacTBOpUMbIE OCHOBaHUA. HomeHkimarypa ocHoBaHui. PU3NYECKUE U
XMMHUYECKUE CBOMCTBA OCHOBAaHUU. [lomyyeHre OCHOBaHMUI.

Kucnorel. Knaccudukarmus xucior. HomeHknaTypa KHCIOT.
DU3NYECKHUE U XUMUYECKAE CBOMCTBA KUCIOT. Psii akTUBHOCTH METAJIIOB
H. H. bekerona. [lony4yeHue KUCIOT.

Comu. Homenknarypa comneid. Pu3nyecKkrne 1 XMMAYECKUE CBOMCTBA
conen. [lomyuyenue coieil.

'enetnueckass  CBA3b  MEXAY  KJIacCaMM  HEOPraHUYECKHUX
COCMHEHNN.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIpEICIICHUE COAEpKaHUSA KHUCIOpoAa B BO3JAYyXeE,
MoJIy4eHHue, cOOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB KUCIOPO/a,
HaOIOZICHUE B3aUMOJEUCTBUSA BEIIECTB C KHCIOPOJOM U YCJIOBHS
BO3HUKHOBEHUSI U MPEKpallEeHUsi ropeHus (moxapa), 03HaAKOMIICHHE C
oOpa3iaMu OKCHJIOB U ONMHCAHUE MX CBOMCTB, MOJy4YeHHUE, COOMpaHUE,
pacno3HaBaHME€ M H3y4Y€HHE  CBOMCTB  BojopoAa  (ropeHue),
B3auMoJieiicTBe Bojopojga ¢ okcugom wMeau  (ll)  (Bo3moxkHO
WCIIOJIb30BAaHUE BHJIEOMATEpPUANIOB), HaONIOJEHHE OOpa3loB BEIIECTB
KOJMYECTBOM | MOJb, UCCIEIOBAHHE OCOOEHHOCTEW paCTBOPEHUS
BELIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C
ONpPENEIEHHOW  MAacCOBOM  JOJIEM  pPAacTBOPEHHOIO  BEIIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJJIaMU (HATPUEM U KaJIbLIMEM) (BO3MOYXHO
UCIIOJIb30BaHUE BUJICOMATEPUAJIOB), UCCIICIOBAHKE o0pasIoB
HEOPraHWYECKUX BEILECTB Pa3IMYHbIX KJIACCOB, HAOIIOIEHUE U3MEHEHHUS
OKpacKd WHIMKATOPOB B pacTBOpax KHCIOT M IIEJIOYeH, H3y4YeHHEe
B3auMojiercTBust okcupa meau (ll) ¢ pacTBOpoM CepHOM KHCIOTHI,
KUCIOT C  METaulaMH, peakUud  HeUTpaliu3aluu, I0JyYEHHUE
HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOIO METajjia APYTUM U3
pacTBOpa COJIM, PEIICHHE OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMe
«Baxnenme Ki1accol HEOPraHUYECKUX COCIUHEHUIN.

Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKUX
aemenToB /. U. MengeaeeBa. CrpoeHue aroMoB. XMMHYECKas
cBsI3b. OKHCIANTEIbHO-BOCCTAHOBUTE/ILHbIE PEaKIMU

[lepBble TOMBITKM KJIACCU(PUKALMK XUMHUYECKUX 3BJIEMEHTOB.
[lonsiTue 0  rpynmax  CXOOHBIX  3JIEMEHTOB  (IIEJIOYHBIE U



IIEJI0OYHO3EMETBHBIE METAJUIbl, TaJOT€Hbl, MHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yIoT aM(pOTEpPHBIE OKCHUIBI i TUAPOKCHUIBI.

Ilepnogmueckuin 3akoH. Ilepuommueckas cucTeMa XUMHYECKUX
anemeHTOB Jl. 1. MenneneeBa. KopoTkonepuoaHas v JJIMHHOIIEPHUOIHAS
dopmbr [lepuogmaeckoit cucTeMbl XuMUYecKux diemeHToB J[. U
MenpneneeBa. Ilepuoasl u rpynmbl. @U3HMYECKAN CMBICH HOPSIKOBOIO
HOMEpPA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30TOmbI. DIIEKTPOHBI.
CtpoeHHE AJIEKTPOHHBIX O000JOYEK aTOMOB TEpBBHIX 20 XHUMHYECKUX
anemeHToB  llepmoamueckonn  cucremer . WM.  Mengeneena.
XapakTepucTuka XUMHUYECKOrO0 dJIEMEHTa MO €ro IMOJOXKEHUI0 B
Ilepnommueckou cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHMS pajuyca aTOMOB XUMHUYECKHUX
AJIEMEHTOB, METANTMYECKUX U HEMETAJUNIMYECKUX CBOICTB IO rpyniam u
MEPHOJIaM.

3nauenne llepuomnueckoro 3akoHa u Ileproanveckoil CUCTEMBI
XUMUYECKUX OJJIEMEHTOB MJid pa3BUTHS Hayku u npaktuku. [ U.
MeneneeB — yYEHBIN U TPaXKJaHUH.

Xumunyeckas cBsizb. KoBaneHTHast (mossipHasi M1 HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPUIIATEILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucaeHus. OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
[Ipoueccsl ~ OKUCHEHMSI W BOCCTaHOBJIEHHS.  OKucCAUTENd U
BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpasloB  BEHIECTB METAUIOB U  HEMETAJUJIOB,
B3aUMOJICHCTBUE THUIPOKCUJIA ITUHKA C PacTBOpPaMU KUCIOT U IIEIOYEH,
MPOBEJICHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX  peakiui  (TopeHue, peakiuu  Ppas3ioKeHUs,
COCIMHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanuzanusi MeXnpeaMETHBIX CBS3ed MpPU HU3yYCHUU XUMHUU B 8
KJIaCCE OCYUIECTBIISIETCS YE€pe3 UCIO0JIb30BAaHUE KaK OOLIUX €CTECTBEHHO-
Hay4YHBIX TMOHSTUM, TaK W TOHATHM, SBISIONIUXCS CUCTEMHBIMHU IS
OT/ICJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0uue ecTecTBEHHO-HAYYHbIC MOHATHUS: HayYHbIH (DaKT, rUmoTesa,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiacCuUKaius, MNEPUOJIUIHOCTD,
HaONIOZeHUE, JKCIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHHUE, MOJETb,
SIBJICHUE.

dusuka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHI,
U30TOIBI, PAJAMOAKTUBHOCTh, MOJIEKYJla, DJICKTPUUYECKUM  3apsi,
BELIECTBO, TeNo, OOBEM, arperaTHOe COCTOSHHUE BEIllecTBa, TIas,
bu3nYecKre BeTUYNHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, IIJIAHETHI, 3BE3IHI,
ConHue.

buonorus: porocuntes, apixanue, oOuocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIHI,
M0JIE3HbIE MCKOIAaeMbl€, TOILIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMUYecKas peakius

[lepuomnueckuii 3axkoH. Ilepuommueckas cucremMa XUMHYECKHUX
snemeHToB . . MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB,



KaIMs, KalblUs M UX COCOUHEHHM B COOTBETCTBHHM C IIOJOKEHUEM
AJEMEHTOB B [lepnoanueckon cucreMe U CTPOEHHEM X aTOMOB.

CtpoeHue  BemecTBa: BHJABl  XMMHYECKOM  CBsi3U.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTHh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUINYECKOMN PEIIETKU U BUJ1a XUMHUYECKOMN CBS3U.

Knaccudpukanms M HOMEHKJIATypa HEOPraHMYECKUX BEIECTB.
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaccaMm
HEOPTaHUYECKUX COCIMHEHUM, TEHETHUYECKAasl CBSI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanys XMMUYECKUX PEaKIM MO pa3InYHBIM MpPU3HAKAM
(MO YKMCIly ¥ COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY
a¢deKTy, Mo U3MEHEHHUIO CTETICHEH OKHUCICHUS XUMUYECKUX AJIEMEHTOB,
10 0OPaTUMOCTH, [0 YYaCTUIO KaTalau3aTropa). IK30- U IHAOTEPMUUYECKUE
peaKuun, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue 0 CKOpPOCTH XuUMHUYECKOM peakuuu. Ilonstue 00
o0OpaTUMBIX W HEOOpAaTHMBIX XHUMHUYECKHX peakuusx. I[loHstue o
TOMOTEHHBIX M I'€TepOreHHbIX peakuusax. [lonsatne o xkaranmse. [lonstue
O XMMHYECKOM paBHOBecHHM. DaKTOpBI, BIMAIOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINHN U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTETPHO-BOCCTAHOBUTEINIBHBIE ~ PEAKUUHU,  DJIEKTPOHHBIN
OallaHC ~ OKHMCIINTENBHO-BOCCTAHOBUTENIBHON peakuuu. CocTaBieHHE
ypaBHEHUH OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii C

UCIIOJIb30BaHUEM METO/A 3JIEKTPOHHOTrO OajaHca.

Teopus DIEKTPOIUTHYECKOW JTUCCOLMALMM. JEKTPOJIUTHl H
HEAJIEKTPOJuThI. KaTHoHbl, aHMOHBI. MeXaHU3M JIUCCOLIMAIIUYU BEIIECTB C
pa3IMUHBIMU  BUJAMU XUMHUYECKOoW cCBs3u. CTemneHb JIUCCOIMALINM.
CuiibHBIC U CJTa0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y clioBUs NPOTEKaHUs pPeaKIUii HOHHOTO
oOMeHa, TOJHbIE M COKpaIllléHHbIE HWOHHBIE YPaBHEHHUS pEaKIUu.
CBoiicTBa KHCIIOT, OCHOBAaHMM U COJIEll B CBETE MNpEACTaBICHUN 00
ANEKTPOUTUYECKON Juccounanuu. KadecTBeHHbIE peakid Ha HOHBI.
[TonsiTre 0 TUAPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C  MOJCISAMU  KPUCTAUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMmeTauioB (Tpadura wu
anMmasza), CIOXHBIX BEIIECTB (XJOpuAa HaTpus), HUCCIEAOBAHHE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuud OT BO3JCUCTBUSA
pazMuHbIX (aKTOPOB, UCCIEIOBAHHUE SJICKTPONPOBOIHOCTH PACTBOPOB
BELIECTB, MPOIECcCca TUCCOIUAIIMU KUCIIOT, IIeJ0uel U coneil (BOZMOXKHO
UCIIOJIb30BaHUE  BHUJEO  MaTepHaIOB), MPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKKA TPOTEKAHUS PEaKIMii MOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BbIJICJICHUE ra3a, oOpa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiiui pa3ioKeHHs, COSAMHEHHs), PACIIO3HABAHUE
HEOPTraHMYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIUN HAa UOHBI,
pelieHne SKCIIePUMEHTAIBHBIX 3a/1a4.

HeMmeTanibl 1 MX coeIMHEHUSI

OO6miass  xapakTtepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTENEeHH OKUCIIeHHS. CTpoeHue U (U3nYecKue
CBOMCTBA IIPOCTBIX BEIIECTB — TAJOT€HOB. XUMHYECKHME CBOMCTBA HA
npuMmepe Xxjopa (B3aUMOJCHCTBHE C MeTaylaMH, HEMeTaulaMH,



mienouamu). Xsoposoaopoa. ColisiHasi KUCIOTa, XUMUYECKHE CBOWCTBA,
MOJly4eHrne, NpUMEHeHue. JlelcTBue Xyopa HW XJIOPOBOJAOPOJA Ha
OpraHM3M 4YeJIOBEKa. BaxHeWmmne XJIOpUAbI M KX HAXO0XKICHUE B
IPUPOJE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHuss. CTpoeHue Hu
¢u3znyeckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U  CEpHI.
AnnoTtpornHbie MOAU(PUKALIMKI KACIOPOAA U CEPbl. XMMUYECKHE CBOMCTBA
cepbl. CepoBofopof, cTpoeHue, GU3NYECKUe U XUMHUYECKHE CBOICTBA.
Okcuzapl cepbl Kak MPEICTABUTENM KHUCIOTHBIX OKCUAOB. CepHas
KHCIIOTa, (U3MYECKHMe U XUMHYECKHe CBoiicTBa (0OmmMe Kak
NpeICTaBUTENs Kjacca KUCIOT U crhenuduueckue). XUMHUECKHE
peaklMM, JIeXKaluMe B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJIyYeHHs
cepHOM KHUCIOTHI. [Ipumenenne cepHoit KucaoTel. COM CEPHOU KUCIIOTHI,
KaueCcTBeHHass peakuuss Ha cyibdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHHUI B PHUPOJE. XMMHUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpe.Ibl
COCIMHEHHUSIMU Cepbl (KUCJIOTHBIE JIOKIW, 3arpsi3HEHHE BO3AyXa H
BOJIOEMOB), CITOCOOBI €r0 MPEIOTBPAIIICHHUS.

OO6mass xapakrepuctuka 31aeMeHTOB VA-rpynibl. OcoOeHHOCTH
CTPOEHHSA  aTOMOB, XapaKT€pHble CTENEHU  OKHUCIEHUsA.  A30T,
pacnpocTpaHeHue B NpHUpPoAE, (PU3MYECKHEe W XUMHUYECKUE CBOMCTBA.
Kpyrosopot azora B npupojae. AMMUak, ero Gpu3n4eckrue U XuMHUUECKUE
CBOMCTBA, MOJy4YeHUEe U npuMeHenne. Conu aMMOHUA, UX (PU3UUECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THasi KUCIIOTa, €€ MOTyYeHue, PU3NIECKUEe U XUMUYECKHUE
CBOMCTBa (001IMe KaK MPECTABUTEINS KJlacca KUCIIOT U celuduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHMSI B KaU€CTBE MUHEPAIbHBIX
yaoOpeHuil. ~ XUMHYECKOE  3arpsi3HEHHWE  OKpY’Kalllel  cpeabl
COEIMHEHMUSIMHU a30Ta (KUCJIOTHBIE JAOXKIH, 3arPsI3HEHUE BO3/1yXa, MOYBBI
u  BonoémoB). Dochop, amnorponHsle Moaupuxkanuu Gocdopa,
dbusznyeckue u xumuyeckue ceorictra. Okcup docdopa (V) u pocdhopnas
KHCIIOTa, (U3MYECKMEe U  XHMHYECKHE CBOMCTBA, IMOJyYEHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATBHBIX YA0OPEHHIA.

O6mas xapakrepuctuka 31aeMeHTOB IV A-rpynmbel. OcoGeHHOCTH
CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHS. YTJIepos,
AJUTOTPOIHbIE MOAU(DUKALIMK, PACTIPOCTPAHEHHUE B MPUPOJIE, PU3NUECKUE
Y XUMHUYECKHUE CBOMCTBA. AnicopOius. KpyroBopoT yriepoaa B mpupo/ie.
Oxkcunpl yrieponaa, ux (pU3M4YECKue U XUMUYECKHUE CBOMCTBA, JIEWCTBUE
Ha JKMBBIE OpPraHW3Mbl, MOJYYEHHUE M MPUMEHEHHE. IDKOJOTUYECKHE
npo0sieMbl, CBsi3aHHbIE ¢ OKcuaoM yriaepoza (1V), runoresa rinobdansHOro
NOTEIJICHUs KJIMMaTa, MapHUKOBBIA 3(hdexT. YronpHas KucioTa U €€
colid, HUX (U3NYECKME U XHMMHYECKHE CBOHCTBA, TMOJyYEHHE W
npUMEHEHHE. KauectBennas  peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavyasibHble TOHATUSL 00 OPraHUYECKHX BEIECTBAX KaK O
COCIMHEHMSIX yryiepoaa (MeTaH, 3TaH, STWJIEH, AaleTWIEeH, 3TaHOoJ,
[NIMLEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKHU YIJIEBOJIOPOIOB
(yroisib, mpUpOAHBIA Ta3, HEPTH), NPOAYKTHl UX MepepadoTKu (OEH3UH),
UX pOJib B OBITY U MIPOMBINUIEHHOCTHU. [IoHSITHE O OMOTOTHYECKN BAYKHBIX
BELIECTBAX: )KMpaX, OEJIKaxX, YIJIEBOAAX — U UX POJIM B XKHU3HU UYEJIOBEKa.



MarepuanbHOE€  €IMHCTBO  OPraHMYECKMX M HEOPTraHWYECKUX
COCIMHEHU.

Kpemuuii, ero gusuveckre 1 XUMHYECKHE CBOWCTBA, MOMyYEHUE U
npumeHenue. CoearHeHUsT KpeMHuUs B npupoae. OO1ue mpeacTaBiIeHus
00 okcuge kpemuusi (IV) u xpemHueBoil kuciore. CUIMKATBI, HX
UCIIOJIb30BaHUE B ObITYy, B  MPOMBINUIEHHOCTH.  BaxxHenmme
CTpOMTENbHBIE MaTepuajbl: KepaMmHKa, CTEKJIO, IIeMEHT, OeTOH,
xene300eToH. [Ipobrembl 6€30MacHOr0 MCHOJIB30BAHUS CTPOUTEIHHBIX
MaTepHualoB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3IoB HEOPTAaHMYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCJIOTBI, MPOBEJCHUE KAYECTBEHHBIX pPEAKIHM Ha XJIOPUA-HOHBI W
HaONIOZIGHWE TNPHU3HAKOB MX MPOTEKaHUsS, OMbBITHI, OTPaKAOILIUE
(¢u3nuecKkue M XUMHUYECKHE CBOMCTBAa TrajOr€éHOB M MX COEIMHEHUU
(BO3MOXHO  HMCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMJIEHUE C
oOpa3iamMu XJI0pUA0B (FaJIOreHUA0B), 03HAKOMIIEHUE ¢ 00pa3liaMH Cephl
U e€ COeAMHEHUSIMHU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOJOJIeHHEe  mpoliecca OOyIJIMBaHUS — caxapa Ioj  JIEUCTBUEM
KOHIICHTPUPOBAHHONW CEPHON KHCIIOThI, H3YYCHHE XUMHUYCCKHX CBOHCTB
pa30aBICHHON CEPHON KHCIIOTHI, MPOBE/ICHNE KAYECTBCHHOM PEaKIiy Ha
Cynb(ar-MOH M HAaOMIOACHHE MPU3HAKA e€ MPOTCKAHUs, O3HAKOMIICHUE C
dbu3nYecKUMU CBOMCTBaMU a30Ta, pocdopa U X COeTUHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 0Opa3liaMHu a30THBIX U (HOCHOPHBIX
ynoOpeHuii, mojgydyeHue, coOupaHHe, paclo3HABaHUE U U3YUYCHUE
CBOMCTB aMMHMaKa, IPOBEJICHNE KAYECTBEHHBIX PEAKIIMI HA MOH AMMOHHS
n ¢ochaT-uoH U U3yYeHUE NMPU3HAKOB UX MPOTEKAHMS, B3AaUMOJCICTBUE
KOHLIEHTPUPOBAHHOW  a30THOM  KHUCIOTBI C  MeIbl0  (BO3MOYKHO
HCIIOJIb30BaHUE BH/ICOMATEPUAIIOB), U3y4yeHue Mojesnen
KPHCTAINIMICCKHUX PEIIETOK anMasa, rpagura, GpysuiepeHa, 03HaKOMICHHE
C MPOLECCOM anCOPOLHMH PACTBOPEHHBIX BEILICCTB AKTHBHPOBAHHBIM
yIJIEM M yCTPOMCTBOM  MPOTHBOras3a, MOJy4YeHHe, coOupaHue,
pacno3HaBaHWE€ W HW3YUYEHUE CBOICTB YIJIEKUCIOrO ras3a, MpPOBEACHHE
KAUeCTBEHHBIX pEakuuid Ha KapOOHAT M CHUIIMKAT-UOHBI M U3Yy4YEHUE
MPU3HAKOB MX MPOTEKAHUS, O3HAKOMIIEHHE C MPOAYKIMEH CUIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE SKCHEPUMEHTAJBHBIX 33Jad [0 TeMe
«BaxHenire HeMeTauibl U UX COCAUHEHHUS.

MeTa/uibl M X COeUHEHMS

OO6miast xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHMM uX mnoJjoxxkeHuss B Ilepuoanueckoil cucTeMe XHMHYECKUX
anemenToB Jl. 1. MenaeneeBa u ctpoeHust atoMmoB. CTpOCHUE METAIIIOB.
Meraminueckass CBA3b M METAJUIMYECKash KpUCTAJUIMYEcKash pemeTka.
DJIEKTPOXUMHUYECKUN psi  HaNpsDKEHU MeTauioB. Duszndeckue u
XUMUYECKUE CBoilcTBa MeTayioB. OOmme crnocodbl MOJy4YEeHHUS
MeTaioB. [loHsATHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux ot Koppo3uu. CruiaBsl (CTallb, YyryH, AIOPATIOMUHUN, OpOH3a) U UX
IpUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[lenounble MeTayibl: TosnoxkeHue B Ilepuoamueckoil cucreme
xumuueckux osnemeHTtoB J[. WM. MenpgeneeBa, CTpoeHHME HX aTOMOB,
HaxoXaeHue B mnpupojae. dusmyeckue W XUMHUYECKHME CBOMCTBa (Ha
npuMmepe HaTpus U Kaius). OKCUIIbI U THAPOKCUIBI HATPUS U Kayusl.
[IprMeHeHne MENOYHbIX METAIIIOB U UX COCIUHEHUI.



[[lenouyno3eMebHbIE METaIbl MarHWil M KajbIUil: IOJOXCHUE B
Ilepnognueckon cucreme xumuuyeckux anemeHtoB . M. Menneneesa,
CTPOE€HHE MX AaTOMOB, HaxoxiaeHue B npupoje. Dusuueckue u
XMMHUYECKME CBOMCTBA MAarHvsl W Kainplus. BaxHenmme COeIUHEHHS
KaJIbLMsl (OKCHJ, THAPOKCUM, coiin). KECTKOCTh BOABI U CIOCOOBI €€
YCTpAHEHHUS.

AmoMuHAN: ToJIokKeHne B llepuoandeckon cucremMe XUMHUYECKUX
anemeHTOB /. 1. MeHneneeBa, cTpoeHue atomMa, HaX0XKJACHHUE B IPUPOJIE.
dusnyeckue W XUMHYECKHE CBOWCTBA aliOMUHUS. AMQpOTEpHBIC
CBOMCTBA OKCH/IA U THUJIPOKCUA ATTFOMUHUS.

Keneszo: mnomoxenne B Ileprnoandecko CHUCTEME XHUMUYECKHX
anemeHTOB /. 1. MeHneneeBa, cTpoeHre aToMa, HaX0XKAECHUE B IIPUPOJE.
OU3NYECKUEe U XUMHYECKUE CBOMCTBA keme3a. OKCUIbl, TUIPOKCUIBI U
conu xenesa (I1) u xenesa (11l), ux coctas, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ 00pa3liaMi METAJIJIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMH, W3YYEHHUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEM B3aUMOJICUCTBUSA
OKCHJA KajblUsi W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE
BHJIEOMATEPHUAIIOB), HCCIEAOBAaHUE CBOMCTB >KECTKOM BOBI, MpoLEcca
rOpeHuss  JKejneza B KHCIOpoAe  (BO3MOXHO  HMCIOJIb30BaHHE
BHJICOMATEPHUAJIOB), MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUA Ha
WOHBI: MarHus, KaJbIus, alFOMHHAS, 1TMHKA, xene3a (I1) u xemesa (I11),
Menu (1), HaOmroleHre U OMMCaHUE MPOIIECCOB OKpAIIUBAHUS TIAMEHU
WOHAMHM HATpUs, Kaiusd ¢ Kajdblusd (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAITIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOMCTB THIPOKCUAA
QTIOMUHUSL U TUIPOKCHUJA IUHKA, PEIICHUE AKCIEPUMEHTAIbHBIX 3a1a4
o teme «BaxkHeillre MeTauibl U UX COEAMHEHUS.

XHMHUA ¥ OKPY:KaOLIas cpeaa

BemectBa W marepuasiel B MOBCEIHEBHOW JKM3HU YEJIOBEKA.
be3onacHoe HMCMOIB30BAHHME BEIIECTB M XMMUYECKUX PEAKIUN B OBITY.
ITepBast moMoOIIs IPU XUMUYECKUX 0KOTAX U OTPABJICHUSX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyKaroumed cpenapl (mpeaesbHas
JomycTUMas KOHIeHTpauusi BemiecTB, aanee — IIJIK). Poabp xumuum B
PELIEHUH 3KOJIOTHYECKHUX MTPOOJIEM.

Xumuueckuii IKCRepUMenm:

U3yyeHue o0pa3luoB MaTepHaioB (CTEKJIO, CIUIaBbl METAILIOB,
MOJIMMEPHBIC MaTepHUaIIbI).

Mescnpeomemnmnuie ceazu

Peanuzanust MeXNpeaMETHBIX CBSI3eid NMPU U3YYCHUHW XUMUU B 9
KJIACCe OCYIIECTBIISIETCS] YEPE3 MCIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSTUN, TaK U TOHATHM, SBISIONIUXCS CUCTEMHBIMH IS
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAyYHbIH (PakT, rumoresa,
3aKOH, TEOpHs, aHallU3, CHUHTE3, KiacCU(pUKalMs, MNePUOAUIYHOCTD,
HAOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, HM3MEPEHUE, MO/IENb,
SIBJICHUE, TAPHUKOBBIN 3(P(DHEKT, TEXHOJIOTHS, MAaTEPUAIBI.

®duzuka: MaTepusi, aToM, dJEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITU/I,
U30TOMbI, PAJAUOAKTUBHOCTb, MOJEKYJa, DJIEKTPUUYECKUU  3apsj,
POBOJHUKH, TOJIYIPOBOJHUKH, AUIEKTPUKH, (POTOIIEMEHT, BEUIECTBO,
TEN0, O00BEM, arperaTHoe COCTOSHME BEILIECTBA, Tra3, pacTBOp,



pPacTBOPUMOCTh, KPHUCTAJUTMUECKAs PEIIETKA, CIUIaBbl, (QU3NICCKHUEC
BEJIMYHHBI, ¢JIMHUIIBI U3MEPCHHSI, KOCMHUYECKOE ITPOCTPAHCTBO, TIJIAHETHI,
3BE361, CoHILE.

buonorusa: ¢orocunTe3, gpixanue, Owochepa, dIKOCHCTEMA,
MUHEpaJIbHBIC  yJI0OpeHwus, MHUKPO3JICMCHTHI, MaKpO3JICMCHTHI,
MATaTE/IbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAbl, TOPHbIE TOPOJIBI,
ITOJIC3HbBIE HCKOIaeMEIE, TOILJIUBO, BOJIHEIC pECypCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI
nHOo XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTrPaMMbl  OCHOBHOTO
o0miero o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOyUEHUSI XUMUHU B €IMHCTBE
y4eOHOM M BOCHHUTATEIIbHOM JI€ATEIbBHOCTH B COOTBETCTBHHM C
TPAAULIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJBTYPHBIMU UM  J1yXOBHO-
HPABCTBEHHBIMU IEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MpaBWIAMHU U
HOpPMaMH IIOBEJEHUS U CIOCOOCTBYIOT IIPOLECCAM CaMOIIO3HAHMS,
CaMOPA3BUTHUSA U COLMAIM3ALUN O0YyHYArOITUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAOIIUXCS
PYKOBOJICTBOBATBHCSI CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI U
pacUIMpEeHHEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS

LEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEOUIO0, TOHMMAaHUS 3HA4YCHHS
XUMUYECKON HAyKW B >KM3HU COBPEMEHHOI'O OOIIECTBA, CIOCOOHOCTH
BJIQJICTh JOCTOBEpPHON HHPOpPMAINME O TMEpPElIOBbIX JOCTWKECHHUSIX U
OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XHMHH, 3aMHTEPECOBAHHOCTU B
Hay4HbIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NpEACTABICHUS] O  COLMAIBHBIX  HOpMax MW  IpaBujax
MEXJIMYHOCTHBIX ~ OTHOIICHWA B  KOJUIEKTUBE, KOMMYHHUKAaTHUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, YUEOHOUCCIIE10BATEIbCKOM,
TBOPYECKOM W  JIpyrMX BHJAAX  JI€ATEJIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW AESTENbHOCTU MPU BBINOJHEHUU YUYEOHBIX,
MO3HABATENIbHBIX 337]a4, BBINOJIHEHUM XHUMHYECKUX HSKCIEPUMEHTOB,
CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINOHUMAHHIO MU
B3aMMOIIOMOIIM B TIPOIlECCe ATON y4eOHOU JesATeNbHOCTU, TOTOBHOCTH
OLICHMBATh CBOE TOBEJCHHME MU IMOCTYNKU CBOMX TOBAPHUIIEH C MO3HUIIMH
HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4YETOM OCO3HAHUS MOCIEICTBUMA
MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHUYECKUE TPEICTABICHUS O BEIIECTBE U XHUMHYECKOM
pEeaKlMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
COCTABJISIIOLIME OCHOBY JIJIi TTOHMMAaHHSI CYUIHOCTH HAay4YHOW KapTUHBI
MUpa, TMpEACTaBiICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS
OPUPOBI, B3AMMOCBS3IX YeJIOBEKa C MPUPOIHON Cpeior, O PO XUMHHU
B [IO3HAHWU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJICHHbICE HA TOJYYEHHE HOBBIX
3HAaHUH 10 XUMHH, HEOOXOIMMBIE I OOBSACHEHHS HaAOJIOIaECMBbIX
OpOLIECCOB W SIBJICHUM, T[O3HABATENbHOW, WH(GOPMALMOHHON W
YUTATEIbCKON KyJIbTYpPhl, B TOM YHCJE HABBIKOB CaMOCTOSATEIbHOM
paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, TOCTYITHBIMU
TEXHUYECKUMU CpeicTBaMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K 00YUEHUIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh
U CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOW M HUCCIEI0BATENIbCKOM
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH U YPOBHS
oOy4eHHs B JaJIbHEHIIIEM;



4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHUE [IEHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KHU3HU, OCO3HAHHE
MOCIEACTBUM M HENpUSITHE BPEAHBIX MpHUBBIYEK (YMOTpeOsieHus
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUsI), HECOOXOAMMOCTH COOJIIOICHUS TTPABUIT
0e30macHOCTH TIPHU OOpaIeHUH ¢ XUMHUYECKUMHU BEIICCTBAMHU B OBITY H
peanbHOU KU3HM;

5) Tpy10BOr0 BOCHIMTAHHUS:

MHTEpEC K TMPAKTUUYECKOMY U3Y4YeHHIO Tpodeccuii u Tpyna
pazIMYHOrO0 poOJa, YBaXEHHE K TPYyAy M pe3yibTaTam TpYyJIOBON
JEeATEIBbHOCTH, B TOM YKCJIE HA OCHOBE IPUMEHEHHMSI IPEIMETHBIX 3HAaHUI
[0 XUMHUHU, OCO3HAaHHBIA BBIOOp HMHAMBUAYAJBHOM TPAaeKTOPHH
MPOJIOJDKEHNUS 00pa30oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycnenrHon npodeccuoHaIbHON AESTENbHOCTH U PA3BUTHS HEOOXOAMMBIX
YMEHUM, TOTOBHOCTb aJIalITUPOBATHCS B MTPOPECCUOHATIBHOM CPEJIE;

6) IK0JIOrHYeCKOro BOCTIMTAHUS

AKOJIOTUYECKU LIeNeco00pa3HOe OTHOUIEHWE K TMPHUPOJE Kak
MCTOYHMKY >KM3HM Ha 3emiie, OCHOBE €€ CYyIIeCTBOBaHUS, MOHHMAHHE
LEHHOCTH 3JI0pOBOr0 M Oe3omacHoro oOpasza >XKM3HU, OTBETCTBEHHOE
OTHOLIEHUE K COOCTBEHHOMY (PM3MUYECKOMY U MCUXUYECKOMY 370POBBIO,
OCO3HaHHUE LIEHHOCTU COOJIIOJIEHUS MpaBuil 0€30MacHOr0 MOBEAEHUS IPH
paboTe C BEIIEeCTBAMHU, a TAKXKE B CUTYAILMSIX, YTPOKAIOIINX 370POBBIO U
YKM3HU JTIOACH;

CHOCOOHOCTH NPUMEHSATHh 3HAHUS, MOJyYaeMble MpPU H3YUYECHHH
XUMUH, AJI1 pELIEHUsl 3aJad, CBSI3aHHBIX C OKPYXaIoLIEH MPUPOTHOM
CpeloH, JJisg TOBBILIEHUSI YPOBHS AKOJIOTHYECKON KYJIbTYPbI, OCOZHAHMS
rJ1I00aJbHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS
MOCPEJICTBOM METOJOB XUMHUH, SKOJIOTUYECKOIO MBILUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI MM B [I03HABATEIbHOW, KOMMYHUKATUBHOW U
COLIMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeqMEeTHBIX PE3yIbTaTOB BBIACISAIOT 3HAUUMBbIE IS
(opMHpOBaHUS MUPOBO33pPEHHUS OOILEHAYYHbIE TIOHITHS (3aKOH, TEOpHUs,
MPUHIMI, TUIOTE3a, (PaKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U APYroe.),
KOTOpbIE MCMOJB3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX MpEeAMETaX U
MO3BOJISIIOT HAa OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMUPOBATH
IIPEACTABJICHNUE O LEJIOCTHONW HaYyYHOU KapTUHE MUPA, U YHUBEPCAJIbHbBIC
y4eOHbIe NENUCTBUS (mo3HaBaTeNbHbBIE, KOMMYHUKATUBHbIE,
peryJISTUBHBIE), KOTOpbIe 00ecredynBarOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY  TUIAHUPOBAHUIO W OCYILIECTBIICHUIO  y4eOHOM
NEeSTEIBHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSl HCIMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS TIPH
OCBOCHHMH 3HAHUU: PACKPbIBATH CMBICI XUMUYECKUX MOHSITHH (BBIACISTH
UX XapakTepHble MPU3HAKH, YCTAHABIIMBATH B3aMMOCBSA3b C JAPYTHMHU
NOHSTUSIMU), MCHOJb30BATh TMOHATUA JJIsi OOBSCHEHHUS OTACJIbHBIX
(GakTOoB U  ABJIECHMN, BBHIOUPATH OCHOBAHMUS W KPUTEPUU IS
KJaccu(UKauyM XMMHYECKMX BEHIECTB M XUMHUYECKUX PEaKIHil,
YCTaHABIMBAaTh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMU



U3Y4YEHUs, CTPOUTh  JIOTUYECKHE  pACCYXJIEHHUS (MHIYyKTUBHBIE,
NE€IYKTUBHBIE, IO QHATIOTHH), IE€NATh BBIBOJIBI M 3aKJIIOUCHHS;

YMEHUE NPUMEHSTh B MPOLIECCE MTO3HAHUS NOHATHUS (IPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIUYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3YEMbIC
B XMMHH, TPE0OPa30BbIBATh IIUPOKO MPUMEHIEMbIE B XHMHUH MOJIETIbHBIE
MIPEACTABICHUS] — XMMHYECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
dopMyna U ypaBHEHHE XUMUYECKOW PEAKIMH — MPH PEIIeHUU y4eOHO-
MMO3HABATENIbHBIX 337a4, C YYETOM JTHX MOJEIbHBIX MPEACTABICHHIA
BBISIBIIATh U XapAKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK H3y4aeMbIX
O0OBEKTOB — XMMHUYECKUX BEIIECTB M XMMHYECKHX PEAKUUH, BBIBIATH
o0lue  3aKOHOMEPHOCTH,  NPUYUHHO-CIEJCTBEHHBIE  CBSI3M U
MPOTUBOPEYMS B U3YHUAEMBIX IIPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarenbcKkue 1eiicCTBUSA:

YMEHUE HCMOJb30BAaTh IIOCTABJICHHBIE BOIPOCHl B KadeCTBE
MHCTPYMEHTA MMO3HAHMS, a TAKXKE B KAUE€CTBE OCHOBBI 7151 (HOPMHUPOBAHHUS
TUIOTE3BI 110 IPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHUE ONbITa MO IUJIAHUPOBAHUIO, OPTraHU3aluud H
MIPOBEICHUIO YYEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaAOII0AaTh 3a
XOJIOM TIpOIecCa, CaMOCTOSITEIbBHO TMPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBaTh 0000IIEHUS] U BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOTO
OMbITa, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJICIIAHHOMN padoTe.

PabGora ¢ unpopmaumeii:

YMEHUE  BbIOMpaTh, AHAIM3UPOBATH W  HUHTEPIPETUPOBATH
MH(}OpMAIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, TOTyYAEMYIO
U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TOMYJISIpHAS JUTEpATypa XMMHYECKOrO
coliepKaHusl, CpaBOYHbIE MocoOus, pecypchl HTepHETa), KpUTUYECKH
OLICHUBATh MPOTUBOPEUHMBYIO U HEOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHUE MPUMEHSTh Pa3jIu4Hble METOJbl U 3alpOChl IPU MOUCKE U
otOope MH(pOpPMALMK U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX IS
BBINIOJIHEHUS Y4€OHBIX M IMO3HABATENbHBIX 337a4 ONpPENeNEHHOTO THUIA,
NpuOOpETEHUE OmNbiTa B O0JaCTH HCIOJb30BaHUA HH(GOPMAILIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJECHUE KYJIbTYpOH aKTUBHOTO
WCIIOJIb30BAHUSI  PAa3JIMYHbIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO
BBIOMpATh oONTUMalIbHYI (opMy TMpeAcTaBieHUs HHGOpMaUu U
WUTIOCTPUPOBATh ~ pelIaeéMble  3aJayd  HECJIOKHBIMHU  CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBATh B MpoLEcce y4eOHOU H
UCCJIEIOBATENILCKOM  JIESITEIbHOCTH ~ MH(POPMALMI0 O  BIIHSHUH
IPOMBIIIEHHOCTH, CEJIbCKOr0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSHHE
OKPYKarOIEH NIPUPOIHOU CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC y4eOHbIe JeHCTBUS:

YMEHHUSI 33J1aBaTh BOMPOCHI (B X0Jie [raiora u (Miau) JUCKYCCHH) TI0
CYILIECTBY OOCYyXJaeMOM TeMmbl, (POPMYyJIHpPOBAaTH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSI TPEACTABISTh MOJYyYEHHBIE PE3yJIbTaThbl MO3HABATEIHHOM
NEeSATEIbHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX; JENaTh MPE3ECHTALUIO
PE3yIbTATOB BBIMOJHEHUS XUMUYECKOTO IKCIEpPUMEHTa (J1a00paTOpHOTO
OTbITa, JJA0OpPaTOPHOM pPabOThl MO MCCIECIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOr0 TIPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENILHON W MCCIEOBATEIbCKON JEATENbHOCTH MpPU PEIICHUU



BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Yyuéra OOIMUX HHTEPECOB U
COrJacoBaHUsl MO3UUMK (0OCYXJ€HHsS, OOMEH MHEHHSIMH, «MO3TOBBIE
ITYypPMBDY, KOOPAMHALMA  COBMECTHBIX JCHCTBHM, OIpEIEICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BHINIOJHEHHOMN padOTHI U APYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CaMOCTOSITEIbBHO  ONpPENEeNsATh LEIu  JESITEIbHOCTH,
IJIaHUPOBATh, OCYILIECTBIATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH
KOPPEKTUPOBAaTh  CBOIO  JIEATENbHOCTh,  BbIOMpaTh  HaumboJjee
s deKTUBHBIE CTOCOOBI pelIeHUs] Y4eOHBIX U TMO3HABaTEIbHBIX 3ajad,
CaMOCTOSTENIbHO COCTAaBJATh MM KOPPEKTHPOBATH MPEIJI0KEHHBIMI
AQNTOPUTM JEHUCTBUM IIPU BBIIOJHEHUU 3aJaHUN C Y4ETOM MOJNYy4YEHUS
HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSX,
OLICHMBATh COOTBETCTBHE IMOJYYEHHOI'O pe3yibTaTa 3asBICHHON LENH,
YMEHHE HMCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, MpEIJIaracMble B
YCIIOBUM 3a/IaHUU.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3ysibTaToB IO OCBOCHHUIO 00s13aTEIBHOTO
COlepKaHUs, YCTAHOBJEHHOTrO JaHHOM  (enepasibHOM  paboueit
MIPOrpamMMoOii, BBIJIESIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHUSA U CrIOcoObI AeMCTBUH, cielupruyYecKue sl IpeIMETHOM 00JacTu
«Xumus», BUABl JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpHpPETAlUH, MpPeoOpPa30OBAHUI0 W NPUMEHEHUIO B  PAa3IMYHBIX
y4eOHBIX U HOBBIX CUTyalUsIX.

K koHimy oOydenuss B 8 kJiacce MpeAMETHBIE pPE3yJIbTAaThl Ha
0a30BOM  YpOBHE  [JOJDKHBI  OTpakaTb  C(OPMUPOBAHHOCTH Y
oOy4Jaroumxcsi yMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHUH: aToM,
MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJAHOPOJIHAS M HEOJIHOPOJHAs), BaJEHTHOCTb,
OTHOCUTEJIbHAS aTOMHAas U MOJEKYJSpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas J0JIs XUMHYECKOTO
AJIeMEHTa B COEAUMHEHUH, MOJIIPHBIM OOBEM, OKCHI, KHUCIIOTa,
OCHOBAHHUE, COJIb, ANEKTPOOTPHULIATENLHOCTD, CTETNIEHb
OKHUCJIEHUS, XHMHUYECKas peakius, KiacCU(UKaIUs pPEeaKLUi:
peaklMy  COEIMHEHHMS, pPEaKUUU  Ppa3IoOKEHUs, PEeaKlIHUH
3aMEIICHMs, pPEeaKuuu OOMEeHa, 5K30- U SHIOTEPMHUYECKHE
peaklnu, TeIoBOM 3PHEKT peakuu, SAPO aToMa, JJIEKTPOHHBIH
CJIOM aToma, aTOMHas opOWUTalb, paguyc aToma, XUMHUYecKas
CBA3b, NOJIApHAs W HEMOJSpHas KOBAJIEHTHAs CBS3b, HMOHHAs
CBSA3b, UOH, KaTUOH, aHUOH, PACTBOP, MAacCcOBas J0Jid BEIECTBA
(IpoueHTHas: KOHLEHTpaIus) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITHM
U TPUMEHSATH OSTU TMOHATUS MPU ONUCAHUU BEIIECTB MU HX
IIPEBPALLCHUN;

e HCMOJb30BATh XHMHYECKYI) CHMBOJIUKY JUISI COCTaBJICHUS
(GopMyJ1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUH;

e ONpEAeNATh BAJEHTHOCTh AaTOMOB »JJIEMEHTOB B OWHApHBIX
COCIMHEHUSIX, CTENEeHb OKHUCICHUS BJIEMEHTOB B OWHApHBIX
COCIMHEHUSIX, NPUHAJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY
KJIAcCy COEAMHEHW 1Mo (opmynaM, BUJ XUMHUYECKOH CBS3U
(xoBaJICHTHAs! M MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;



e packpsiBaTh cMbIci [lepuognueckoro 3akona /I. 1. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IEPUOJAMYECKON 3aBHCHUMOCTHU
CBOMCTB XUMHYECKHX DJIEMEHTOB OT UX TIOJIOXKEHHUS B
Ilepnognyeckon cucreMe, 3aKOHOB COXPaHEHUs MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa
ABoraapo;

e ONHCHIBAaTh W  XapakTepu3oBaTh  TabmumuHyio  Gopmy
[lepuonueckoil CUCTEMBl XMMHUYECKHX 3JEMEHTOB: pPa3INyaTh
MOHATUSL «TJIaBHAas mnoAarpymma (A-rpymma)» W «1oOo4Has
noarpynna (b-rpynma)», wmansle W OoJbIIME  TEPHUOJBI,
COOTHOCUTh OOO3HAYEHHSA, KOTOpbIE UMEIOTCS B TaOIuIle
«llepnonnueckas cucrema xumudeckux odnemenros /[l H.
MenpneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsj sijapa, ooOliee
YUCJIO DJIEKTPOHOB U PACIPENCICHHE HUX M0 3JIEKTPOHHBIM
CJI0SIM);

e KJAacCU(PUUUPOBATh XUMHUYECKHUE DIIIEMEHTHI, HEOPraHUYECKHE
BEILIECTBA, XHWMHYECKHE peakuud (M0 4YUCIAYy M COCTaBy
YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P (DEKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOINME XUMHUUYECKHUE CBOMCTBA
BEIIECTB  pa3IMYHBIX  KJACCOB, TOJATBEpPXkAasi  OINHCAHHE
pUMEpPaMH  MOJIEKYJIIPHBIX ~YPaBHEHUH COOTBETCTBYIOLIUX
XUMHAYECKUX PEAKLINN;

e TIPOTHO3MPOBATH CBOMCTBAa BEUIECTB B 3aBHUCHUMOCTU OT UX
KaueCTBEHHOT'O0 COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHYECKUX
MPEBPAICHUI B PA3JINYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa Mo (opMyie
COEIMHEHHUSI, MaCCOBYIO JOJI0 BELIECTBA B paCTBOPE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PeaKklnu;

e TPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBLHOMN AESITEIbHOCTH —
aHallu3 M CHUHTE3, CpaBHEHHE, O0O0OIICHUE, CHUCTEeMaTH3AIUIO,
KJIaCCU(PUKALIMIO, BBISIBICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH —
JUIS M3YYEeHHs CBOMCTB BEIIECTB M XHMHUYECKUX PpEaKIIHil,

€CTEeCTBEHHO-HAyUYHbIC METOJIbI TIO3HAHUS — HaOJIOJEHUE,
M3MEpeHrue, MOJCIUPOBaHUE, OJKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

e CJIEOBATh MpPaBWJIaM IIOJIb30BAHUS XUMHYECKOW TIOCYIOU U
Ja00paTOpHBIM 000pyAOBaHUEM, a TaKXKe MpaBuiIaM oOpalieHus
C BCIIECTBAMH B COOTBETCTBHM C HWHCTPYKIUSMH  TIO
BBITIOJIHCHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKHX  OIBITOB  TIO
MOJIYYEHUIO U COOMPaHHUI0 Ta3000pa3HbIX BENIECTB (BOAOpOAA U
KHUCIIOpOJa), TMPUTOTOBJIEHHUIO PACTBOPOB C  OMNpEACIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U
IIPOBOJUTh XUMHUYCCKHE JKCIICPUMEHTHI TI0 PAaCIO3HABaHHUIO
pacTBOPOB IIENOYEeH M KUCIOT C TMOMOILIBID HWHIUKATOPOB
(makmyc, dheHondTaienH, METUIIOPAHXK U JPYTHE).
K koniy oOydenuss B 9 kJlacce mpeAMETHbIE pPe3yJibTaThl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpaXaTb  C(OPMUPOBAHHOCTh Yy
oOyyJaroumxcst yMEHUM:



pacKpbIBaTh  CMBICI  OCHOBHBIX  XHMHYECKMX  MOHATHMA:
XUMUYECKUN 3JEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHWOH,
IPOCTOE€  BEIIECTBO,  CIIOKHOE  BEHIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMUYeCKas
peakuus, XUMH4YECKasi CBA3b, TEIUIOBOM 3(DPEKT peakunu, MOJb,
MOJISIDHBIA  00BEM, pacTBOp, JJIEKTPOIMUTHI, HEIJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JUCCOIUAINS, PEaKIMH HOHHOTO OOMEHa,
KaTajJu3aTop, XWUMHUYECKOE€ paBHOBecHe, oOOpaTHUMble |
HEOOpaTUMbIE  PEaKUWd, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaklUMH, OKHCIHUTEIb, BOCCTAHOBUTENb, OKHUCJICHHE U
BOCCTAHOBJICHHE, aJUIOTPOMNus, aM(pOTEPHOCTb, XUMHYECKas
CBSI3b (KOBaJICHTHAs, MOHHASI, METAJUIMUECKas ), KpUCTAITAYECKast
pelI€TKa, KOPPO3Usi METAJUIOB, CIUIABbI, CKOPOCTh XUMHYECKOU
peakuuu, InpeAaenbHo — jpomyctumas — KoHuoeHtpamus — [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN
U TPUMEHSATH ATU TOHSATUS TPU ONUCAHUM BEIIECTB W HUX
IIPEBPAILECHNN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBIICHHUS
(opMyJ1 BEIIECTB U YPABHEHU XUMUYECKUX PEAKIUH;
ONpENeNsITh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHUSX Pa3IMYHOrOo COCTaBa,
MPUHAJIEKHOCTh  BEIIECTB K  ONPENENEHHOMY  KJAccy
coeMHEeHU 1O  (opMynaM, BHJ  XHMHUYECKOH  CBSI3U
(koBaJieHTHasi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COEIMHEHMSIX, 3aps] MOHA MO0 XMMHUYECKON QopMmyle, XxapakTep
Cpelbl B BOAHBIX PAaCTBOPAX HEOPraHMYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIich [lepuonnueckoro 3akona . 1. Menneneena
U JEMOHCTPUpPOBaTh €ro IOHMMAaHUE:  OIHUChIBaTh U
XapakTepru3oBaTh TabnuuHyro dopmy Ilepuoanyueckoil cuCTeMbI
XUMUYECKUX  BJIEMEHTOB:  pa3inyaTh [OHATUA  «IJIaBHas
noarpynmna (A-rpymnmna)» u «mnodbounas noarpynmna (b-rpymnma)y,
MaJjible U 0OJIbIIME MEPUO/IbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE
MMEIOTCS B NEPUOJMYECKOM  TaldJauIEe, C  YUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsan sapa, oOmee 4YUCIO DJIEKTPOHOB U
pacrpeiesieHde UX IO AJECKTPOHHBIM CIIOSIM), OOBSCHSITH 00IIIHE
3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB JJIEMEHTOB U UX
COEIMHEHUI B TpeJiesax MajblX MEPUOJO0B U IJIaBHBIX NOArPYIII
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XMUMHYECKUE DSJIEMEHThI, HEOPraHUYECKUe
BEIIECTBA, XUMHUYECKHE peakuuu (0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKLMU BEILECTB, [0 TEMIOBOMY 3P deKTy, 1o
U3MEHEHHIO CTENIEHEH OKUCIICHUS! XMMUYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) OOHMEe U  CcrherudUUecKue
XUMUYECKME CBOWCTBA TPOCTHIX M  CIIOXKHBIX  BEIECTB,
NOJATBEpKAasi ONMHMCAHME MPUMEPaAMHU MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;
COCTABJISITh ~ YPABHEHUS  DJEKTPOJUTUYECKOW  JIHCCOLMALUU
KHCJIOT, IIEJOYEH U COJIEH, NOJIHBIE U COKPAILIEHHBIE YPABHEHUS



peakuun VOHHOI'O oOMeHa, ypaBHEHUS peaKkuuu,
MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUUYECKOU CBSI3U MEXKIY
BEIIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTb  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuil TMOCPEJACTBOM COCTaBJICHUSI 3JIEKTPOHHOIrO OallaHca
ITUX PEAKLINN;

MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS XUMUYICCKUAX
MIPEBPAIICHUN B PA3INYHBIX yCIOBUSIX;

BBIYUCIISAITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JOJII0 XMMUYECKOTO 3JIeMeHTa 1o dhopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacd€ThI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

coOyrofaTh TpaBWiia TOJb30BAaHUS XUMUUYECKOM TMOCYI0H U
J1a00paTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MpaBHia 0OpaIlleHUs C
BEIIIECTBAMH B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBITIOJHEHHUIO
7a00paTOPHBIX XUMUYECKHX ONBITOB IO TOJYyYCHHUIO W
COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKA U YIJIEKHUCIIOTO
rasa);

MPOBOAUTEL PEAKIUU, MOATBEPKAAIONINE KAaUeCTBEHHBIM COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHU/I-,
Opomua-, woauna-, kapoonar-, (ocdar-, cumukar-, cyiabdar-,
THAPOKCUI-MOHBI, KAaTHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAJJIOB,  TMPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAITMN MBICITUTEIHHON NEeATETHHOCTH —
aHajM3 M CHUHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEeMaTH3AIUIO,
BBISIBIICHUE TMPUYUHHO-CIICACTBEHHBIX CBS3CH — I H3yYCHHS
CBOWMCTB BEIIECTB W XHWMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUS — HAOJIOJEHUEe, W3MEpPEHHUE,
MOJICTUPOBAHUE, DSKCIEPUMEHT (peaibHbII W  MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue Kosun4vecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3ieJioB U TeEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NPOrpamMMbl padoTsI padoTbI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMHsT — BaKHaS
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTeILHOCTH YeJIOBEKa
19 BemecTBa 1 XumMu4ueckue 15 1 bu6mmoreka [IOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. 6 bubnuoreka [IOK
' [Moustue 06 oKcHuaax https://m.edso00.ru/7f41837¢c
29 Bognopon.Ilonstue o 3 1 bubnuoreka [IOK
' KHCIJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PacTBopsl. 5 1 1 bubnnoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nonmoreka L1

COeTUHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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Wroro mo pazueny 30

Paznea 3. [lepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jemMenToB /[. U. MenaesneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubmuorexa [JOK

3.1 XUMHUYECKHUX AJIEMEHTOB
[ https://m.edsoo.ru/7f41837c

. . Menneneena.

Crpoenue aToma

XUMHYECKasl CBS3b.

3. OkucnauTenbHo- 8 1 bubmunorexa [JOK
' BOCCTaHOBUTEIIbHEIE https://m.edsoo.ru/7f41837c
peakiuu
bu6nmoreka [JOK
u
TOTO To pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO
68 4 5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KITACC

HaumeHoBanue KoauuecTBo yacoB
Ne DJIeKTpOoHHbIe (LM (poBbIE)
pa3zieJioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
nporpamMmbl padoThI padoThI
Pasnea 1. BemecTBo M XuMH4yeckmne peakiun
IToBTOpEHME U
11 yrayOieHue 3HaHu! 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/IeioB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHoOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edso0o.ru/7f41a636
XUMHUYECKHUX PEaKIIHiA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIIHA. 8 1 1 bu6nmoreka [JOK
' XUMUUECKUE PEAKIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Paznen 2. HemeTanibl M X coelMHEHHUS
O6mas xapakTepucTUKa
0 P P bubmuorexa [JOK
2.1 XUMHYECKHX JJIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTUKa
P P bubmuoreka [JOK
2.2 XUMUYECKHUX DJIEMEHTOB 6

VIA-rpynnel. Cepa u eé

https://m.edsoo.ru/7f41a636
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COCIMHCHUA

OO61as xapakTepucTuKa

53 XHUMHUYECKUX DJIEMEHTORB 7 bubnuorexa [JOK
' VA-rpymist. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas xapakTeprcTUKa
XUMHUYCCKUX IJICMCHTOB B 6 HOK
noIMoTEKA
2.4 IVA- Y%
P }iHHH riepoa 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n Ux
COCONHCHUA
Uroro no pazueny 25
Pazgen 3. MeTa/uIbl M HX COeTUHEHU S
31 OO01ue cBoMCcTBa 4 bu6mmoreka [IOK
' METAJIOB https://m.edso00.ru/7f41a636
3.9 Baxueiimme MeTalIbl U 16 bu6nmoreka [JOK
' UX COEIUHEHUS https://m.edso0o.ru/7f41a636
Uroro no pazneny 20

Pasnen 4. Xumus u okpy:xaomas cpeaa

41 BemectBa 1 Marepuasl B 3 bubnuoreka [IOK
' ’KA3HH YeIOBeKa https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







