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AHHOTanums K paboueii mporpamme
y4eOHOTO npeaMeTa « XUMUSD)

PaGouass mporpamMma yudeOHOro mnpeamera «XuMUS» O005S3aTeIbHONW MpeIMETHOW o00iacTu
«EcTecTBeHHO-Hay4HbIE MPEIMETHD pa3padoTaHa B cOOTBETCTBUU ¢ myHKTOM 32.1 ®I'OC 000, ®OIT
00O, OPII yyebHOTrO MpeameTa «XUMUs» U peanusyercs 2 roaa B 8-9 kiaccax.

PaGouass mporpamma pa3paboTaHa ydWTeIeM B COOTBETCTBUU C TIOJIOKEHHEM O pPabounx
IporpaMMax M ONpEeNeNseT OpraHu3alUi0 O0pa30BATENbHOM NEATEIPHOCTH YYHUTEJIEM B IIKOJE II0
OTIpeICIICHHOMY Y4eOHOMY MIPEMETY.

Pabouas nporpamma yueOHOro npeamera siBisercs yacteio OOIT OO0, onpenenstomeii:

- CoZIepKaHHUE;

- IJITAaHUPYEMbI€ PE3YyJIbTaThl (JINYHOCTHBIE, METAPEAMETHBIE U MIPEIMETHBIC);

- TEeMaTUYECKOE TUIAHUPOBAHUE C YKAa3aHHUEM KOJMYECTBA aKaJIEeMHUUYECKUX YacOB, OTBOJMMBIX Ha
OCBOEHHE KaXKIOW TEMbl MU BO3MOYKHOCTb HCIIOJIb30BAHUSA IO ATOH TEME AIJIEKTPOHHBIX (LU(POBBIX)
00pa3oBaTeNbHBIX PECYPCOB.

PabGouas mporpamma yueOGHOro mnpenMera ¢GopMUpYyeTcs ¢ Yy4yeToM pabodeil MporpaMMbl
BOCIIUTAHUS.

PabGouass mporpamma oOCyXJI€Ha W TPHUHATA PEHICHHEM METOJUYECKOr0 OOBCAMHCHUS U
COorJlacoBaHa 3aMECTHTENEM JIUPEeKTopa Mo y4eOHo-BocmutaTenbHoil pabote MBOY Ilonurotnenbckoit
COIIL.
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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa Mo XUMUM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHHUS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTelbHON NpOrpaMMbl OCHOBHOT'O OOILEro
obpazoBanus, npeacrapieHHbix B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHON pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMU MPEToaBaHus yueOHOro mpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickoit @enepannm.

[Tporpamma 1o XuMum Aa€T NPEACTABICHUE O LEJIX, 00IIel CTpaTernu 00yUYeHHs, BOCIIUTAHUS U
pa3BUTHSA OOYYAIOIIMXCS CPEICTBAaMU y4eOHOro MpeAMeTa, YCTaHaBIMBAET 00s3aTeIbHOE MPEAMETHOE
coJiep)KaHue, MpeaycMaTpUBAET paclipesie]IeHUe €ro Mo KjaccaMm U CTPYKTYpUpPOBaHUE IO pas3jenaMm U
TeMaM MpOrpaMMmbl IO XHMHH, OIpPEAENseT KOJIWYECTBEHHbIE M KAaueCTBEHHBbIC XapaKTEPUCTUKH
COJIepKAaHUs, PEKOMEHYEMYIO MOCIEeIOBATEIbHOCTh M3YYEHUS XUMHH C YYETOM MEXKIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM Y4YEOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW Oo0ydaroluxcs,
oTpeieNieT BO3MOXXHOCTH MpeIMeTa sl pealn3alud TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHOI MporpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a TakKe TpeOOBaHUN K
pe3yiabTataM OOy4YeHHsT XMMUU Ha ypOBHE LEJeH HM3y4YeHHs MpeaMeTa M OCHOBHBIX BHJIOB Y4eOHO-
M03HABATENIBHOM IEATEIbHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COIePKAHMS.

3HaHHWE XHMHUHU CIY>)KUT OCHOBOW Ui (POPMHUPOBAHUS MHUPOBO33PEHHUS O00ydalOMIerocs, €ro
MIPEJICTABJICHU O MaTepHallbHOM €AMHCTBE MHpA, BAXHYIO DPOJb HUIpailoT (GopMupyemble XUMHEH
MPEJCTABICHHUS O B3aUMOIPEBPALICHUSX SHEPTUU U 00 IBOJIOIMH BELIECTB B IPUPOE, O MyTAX PEIICHUS
IJ100aNBHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, YHEPreTHUECKOM, MUILEBOM U
9KOJIOTHYECKOM 6€30MacHOCTH, MPOOIEM 31paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peau3alii BO3MOXHOCTEW MJIs1 caMOpa3BUTHSA U (POPMUPOBAHUS KyJIbTYpHI
JUYHOCTH, €€ 001el u GyHKIIMOHATBbHOU IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKHUX CIOCOOHOCTEH O0O0ydJarommxcs,
HABBIKOB WX CaMOCTOSITEIbHON y4eOHOW AeSTeIbHOCTH, SKCIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
YMEHUH, HeOOXOAUMBIX KaK B TIOBCEHEBHON KHU3HH, TaK U B IPOPECCUOHATBLHOMN IS TENFHOCTH;

3HAKOMHUT €O CHEIU(PUKOI HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO B3TJIsSAa Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM STarioM B (OPMHUPOBAHUU E€CTECTBEHHO-
HAy4YHOM rpaMOTHOCTH 00yUaIOIUXCS;

CTIOCOOCTBYET (OPMHPOBAHUIO IEHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
MIPHUPOJIE, K YeIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHHe 00YYarOIIHXCS.

JlaHHBIC HAINpaBJICHHUSI B O0OYYEHUU XUMHU 00ECIICUNBAIOTCS CIICU(PHUKON COoepKaHus yueOHOTO
MpeMeTa, KOTOPBIi ABISETCS Melaroruuecku afanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOIl HAyKHM XMMHUU Ha
OTIpeIeIEHHOM JTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHHsS OpPUEHTUPOBAH HAa OCBOEHHUE
00y4JalIMMHUCS CHUCTEMBI TEpPBOHAYATIBHBIX TMOHSATHH XUMHH, OCHOB HEOPraHMYECKOH XUMHUU H
HEKOTOPBIX OTJCIIBHBIX 3HAYUMBIX TIOHATHI OPTaHHYECKON XUMUH.

CtpykTypa comepKaHus MPOrpaMMbl IO XUMHUH chOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K
e€ nzyuennro. CozmeprkaHue CKJIAIbIBA€TCS U3 CUCTEMBI IIOHATUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TH CHCTeMbI CTPYKTYPHO OpPTraHU30BaHBI IO MPUHITUITY
MOCJIEZI0BATEILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MpeCTaBICHUN 00 3NIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PaCTBOPAX.

Teopernueckue 3HaHHWS PAcCMATPUBAIOTCS HAa OCHOBE OMIHMPUYECKH TMOJNYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, DPa3BUBAIOTCSA IOCIEIOBATEIBLHO OT OIHOIO YpPOBHS K JPYroMy, BBITIOJHSS
GyHKIIMU OOBSICHEHHSI W TPOTHO3HPOBAHUS CBOWMCTB, CTPOSHUS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TIOJTyUYEHUs! U3y4aeMbIX BEUIECTB.

OcBoeHHE MPOrpaMMBI TI0O XUMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XUMUYIECKOM
COCTaBIISOIEH HAYYHON KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOTO OTHOILEHUS K
HAay4YHOMY 3HAaHUI0O W METOJaM IO3HaHUs B Hayke. V3ydeHHe XWMHH MPOUCXOIUT C TPUBICYCHHEM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX mpeameToB: «OKpykarommii Mup», «buonorus. 5—7 kmacce» u



«Du3uka. 7 Kiaccy».

[Ipy wW3yyeHHM XUMHH MPOUCXOTUT (OpMHUpOBAHHE 3HAHMM OCHOB XMMHMYECKONM HayKH Kak
00JIaCTH COBPEMEHHOT'0 E€CTECTBO3HAHMSA, NPAKTHMUYECKOW JEATENBHOCTH YeJOoBeKa M KaK OJHOro W3
KOMITOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4yeOHOro mHpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI
XUMHYECKHX 3HAHUH — BaXHEWIIUX (AKTOB, TMOHATHI, 3aKOHOB U TEOPETHUUYECKHX TMOJOKEHUH,
JOCTYHHBIX 0000IIEHNI MHPOBO33PEHUECKOr0 XapakTepa, si3blka HAayKd, B NMPUOOLICHUH K HAyYHBIM
METOJIaM TIO3HAHUS TPU HM3yUYCHUHU BEIIECTB M XUMHUYECKUX PEAKIUi, B (POPMUPOBAHUU U Pa3BUTHH
M03HABATENIbHBIX YMEHUN M UX MPUMEHEHUU B y4eOHO-IIO3HABATEIbHONW M y4eOHO-UCCIIE0BATEIBCKOM
JeSITeIbHOCTH, OCBOCHUU TPABUII O€30MIaCHOT0 OOpAIIeHHUs C BEIIECTBAMH B IMIOBCEIHEBHON YKHU3HH.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaKHOE 3HAUCHUE MTPHOOpETH
TaKue LeJH, KaK:

— (dopMmupoBaHHEe MHTEIUIEKTYaJbHO pa3BUTOM JHUYHOCTH, TOTOBOM K CamMo000pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPUHATHIO PEHICHUH, CHOCOOHOW agamTUpoBaThCs K OBICTPO
MEHSOLMMCS YCTIOBHSIM JKU3HH;

— HAmpaBJICHHOCTh OOy4YeHHs Ha CHCTEeMAaTH4YeCKoe TNpUOOIIeHHEe OOyyaromuxcs K
CaMOCTOSITENIbHOM MO3HABaTEJIbHON JEsTeNbHOCTH, HAay4YHBIM METOJIaM IO03HaHUs, (HOPMHUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CLIOCOOHOCTEH K XMMMUU;

— obecrieyeHHe yCIOBUM, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYalOUIMMHCS — OMbITa
pa3HOOOpa3HON JAEATENbHOCTH, TIO3HAHUS M CAaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl PA3JIMYHbIX BUJOB JIEATEIbHOCTH;

— ¢opmupoBanue o0meil PyHKINOHATBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCIIE
YMEHHH OOBSICHATH U OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3YS 3HAHUS U OIBIT, [TOJTyYECHHBIE
IPU W3YYCHHHU XUMUH, MPUMEHATh WX MPH PEIICHUU MPOOJIeM B TOBCETHEBHOW >KH3HU U TPYIIOBOM
NeSITeNIbHOCTH;

— (dopmupoBanue y 0O0yYarOIIUXCS TYMaHHCTUYECKHX OTHOIICHUH, MOHMMAHUS IICHHOCTH
XUMHYECKHUX 3HaHHUM AJ BBIPAOOTKU KOJOTHYECKH 11e71eco00pa3HOro MoBeACHUS B OBITY U TPYIOBOM
JeSITETbHOCTH B IIEIISIX COXPAaHEHHsI CBOETO 3/I0POBbsI M OKPY KAIOIIEH PUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHMTAaHHUIO Ha
OCHOBE YCBOCHHS OOIICYENIOBEYECKMX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQHiIs U
HaMpPaBJIEHHOCTH JAJIbHEHUIIET0 00yUYeHUsI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UIS M3yYeHHs XMMHUUM Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus, coctabysieT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Heeno), B 9 kimacce — 68 yacos (2
yaca B HEJIEIIO).

COAEP)KAHUE OBYUEHUSI

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MOHATHSA

[Ipenmer xumuu. Posib XMMHUM B KM3HM 4YEJIOBEKAa. XHMMHSI B CUCTEME HayK. Tena W BemiecrTna.
@du3nuecKue CBOMCTBA BEHIECTB. ArperaTHoe COCTOsiHME BemiecTB. [loHATHE O MeToJax MO3HaHUs B
xumun. Yucteie BemnecTBa U cMecu. CrocoObl pa3eieHus CMECei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMeHThl. CHMBOJIbI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass Qopmyna. BadeHTHOCTP aTOMOB XUMHUYECKHX DSJEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHAsT aTOMHasi Macca. OTHOCHTENbHAsT MOJEKYJsIpHas Macca. MaccoBas
JIOJISI XUMHUYECKOIr'0 3JICMEHTA B COSIUHCHUH.

KomnuectBo BemectBa. Mosib. MossipHass macca. B3anMoCBS3b KOJIMYECTBA, MAcChl U 4YHCIIA
CTPYKTYPHBIX €IHHHUII BemiecTBa. Pacu€Tel mo popmynamMm XUMHUYECKUX COSTUHEHUH.

Ou3NYECKNEe U XUMHUYECKHE SIBIICHUS. XUMHUYECKask peakuus U €€ MpU3HAKW. 3aKOH COXpAHEHUS
MacChl BEIIECTB. XUMHUYECKUE ypaBHeHHs. Kinaccudukaius XUMHUYECKUX peakiuil (CoemuHeHus,
paslioKeHUs, 3aMEeIIEeHUs, OOMEHa).

Xumuueckuii IKcnepumenmn:

3HAKOMCTBO C XHMHYECKOW TOCY[0i, MpaBujiaMu padOThl B JabopaTopud W TpUEMaMU
oOpartieHusi ¢ 1a0OPaTOpPHBIM O00OPYIOBAHUEM, W3YUCHHE W ONUCAaHUE (PU3NIECKUX CBOHCTB OOpPa3IOB
HEOPraHUYECKHX BEIIECTB, HaOmoneHne (u3nYecKkux (TUTaBJICHHE BOCKA, TasHHUE JIbJa, PACTHUpPaHUE



caxapa B CTYIIKE, KATIEHUE U KOHJICHCALIUsI BOJIbl) M XUMHUECKUX (TOPEHUE CBEUH, MPOKATUBAHUE MEIHON
MIPOBOJIOKH, B3aMMOJCICTBHE MeJla C KHUCJIOTOW) SIBJICHWM, HaOJIOEHWE U OIMCaHHE IPU3HAKOB
MPOTEKAHUs XUMUYECKUX peaklnil (pa3ioxeHue caxapa, B3auMOJEHCTBUE CEPHON KUCTOTHI C XJIOPUAOM
Oapusi, paznoxxenue runpokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJCHCTBHE JKeJie3a C PaCTBOPOM COJH
menu (1), n3ydyenue cnocoOOB pas3zieieHus: CMECEi: ¢ TOMOIIBI0 MarHuTa, (PUIHTPOBAHUE, BHITAPUBAHHE,
TUCTUIUTSIIMS, XpomaTorpadus, NpoBEIeHHE OUYMCTKA IOBAPEHHOW CcoNM, HAONIOJCHHE U ONUCaHHE
pe3yJabTAaTOB MPOBEICHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsT MAacChl, CO3/IaHHE MOJeneit
MOJIEKYJT (IIapOCTEPIKHEBBIX ).

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKNX BelleCTB

Boznyx — cmech razos. Cocta Bozayxa. Kucinopon — aneMmeHT u npoctoe BeniectBo. Haxoxnenue
KHCIIOpOJia B IPpUPOJie, GU3NUYECKUE U XUMHUYECKHe CBolcTBa (peakiuu ropenus). Okcunsl. [Ipumenenue
kucnopona. CrnocoObl ToONMyueHHUs KHCIOpoaa B JjabopaTopuu U TNpombliuieHHOCTH. KpyroBopot
kucnopoa B mpupojie. O30H — aloTporiHas Moau(UKAIIHS KUCIOPOAa.

TemnoBoit  »ddekr XUMHYECKOH peaklud, TEPMOXMMHUYECKHE YpPaBHEHMS, 0JK30- H
SHIOTEPMUUYECKHE peaKIUu. TOIUIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3]yXa, YCWJICHHE MapHUKOBOIO
a¢dekra, pa3pylieHre 030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocrtoe BemecTBO. HaxoxaeHue Bojopoja B mpupoje, GuzndecKkue u
XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHusi. Kuciorsl u comu.

Mounsipablii 00BEM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®dusznyecknue CcBoWcTBa BoJbl. Boma kak pactBoputenb. PactBophl. Hackimenneie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi 0Js BEIIECTBA B PacTBOPE.
Xumuyeckue cBoiicTBa BoJbl. OcHOBaHMs. Posib pacTBOPOB B MPHUPOJIE U B KU3HU YesioBeka. KpyroBopot
BO/IbI B PUPOJIE. 3arps3HEHUE IPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJI.

Knaccubukauus  Heopranmueckux  coenuHeHui. Oxcuabl.  Knaccudukanus — OKCHUIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, amQOTepHbIe) U HeconeoOpasyromme. HomeHkiarypa
okcu10B. du3nveckre U XUMHYECKHe CBOiicTBa okcuoB. [lonyueHne okcumos.

OcHoBanus. Kmaccudukarusi ocHoBaHU: MENOYH U HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKIaTypa
OCHOBaHMH. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loyueHre OCHOBaHUI.

Kucnorsl. Kmaccudukanus kucnor. Homenkmarypa kucior. Dusudeckue M XUMHYECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. [lomydenue KuciorT.

Comu. Homenknarypa cosieil. @uznueckue 1 XUuMUUECKHe CBoMcTBa colie. [lomyyenue cosnei.

I'enetnyeckas CBSA3b MEXAY KJacCaMH HEOPTraHMUYECKHX COCTUHEHH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJelieHne COJep)KaHUs KHUCIOpoJa B BO3JAyXe, IOIydeHUe, coOupaHue,
pacrmo3HaBaHHe U M3yYeHUE CBOMCTB KUCIOPOAa, HAOIIOIEHNE B3aMOICHCTBHS BEIIECTB C KUCIOPOIOM
Y yCJIOBHSI BOSHUKHOBEHHS M MPEKpaIIeHUs ropeHus (mmoxapa), o3HaKOMJIeHHe ¢ o0pa3iamMu OKCHAOB H
OMHMCaHUWE WX CBOWCTB, MONy4YeHHE, COOWpaHUE, paclo3HABaHWE W HW3YYCHHE CBOWCTB BOJOpOJA
(ropenme), B3aumMojeiicTBue Bojgopomaa ¢ okcugom wmemu (II)  (Bo3MOXHO — uCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HAOIIOIeHHE 00pa3I[0B BEIIECTB KOJTUYECTBOM | MOJIb, HCCIEI0OBAaHUE OCOOCHHOCTEM
pacTBOpPEHUSI BEIIECTB C PA3JTMYHONM PACTBOPUMOCTBIO, TPUTOTOBIICHHE DPACTBOPOB C OMpPENEIEHHOMN
MacCOBOI J10JIel pacTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBHE BOJIBI C METAJUIAMH (HATPHEM U KAJIBITUEM )
(BO3MOXHO HWCTIOJb30BaHUE BHIEOMATEPHAIIOB), HWCCJIEAOBaHHE OOPa3IOB HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KJIaCCOB, HAOMIOJEHNE U3MEHEHUSI OKPACKU WHAMKATOPOB B PacTBOpaxX KHUCIOT W IIENOYeH,
n3yueHnue B3aumojaercTBusi okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C METajuIaMH,
peaKkiuii HeHTpaliu3auu, NoJly4YeHue HEPACTBOPUMBIX OCHOBAHU, BRITECHEHUE OJIHOI'O METAJlIa APYTUM
U3 pacTBOpa COJIM, PELIEHUE IKCIEPUMEHTAIbHBIX 3a7a4 1Mo Teme «BaxkHelre kinaccbl HEOPraHUYeCKUX
COEIUHEHHIN.

IMepuonuveckuii 3akon u Ilepuoguveckass cucrema xuMuUdeckux 3jementos /[, H.
MenpgeneeBa. CtpoeHne arToMOB. XuMH4YeCKass CBsi3b. (OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[lepBpie MOMBITKH KiIACCU(DUKAIMA XUMUYECKUX dJIEMEHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHbIE W IIEJI0YHO3EMENbHbIE METallIbl, TaJOreHbl, WHEPTHBIE Ta3bl). OJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIE OKCUIBI U THUPOKCHUIBI.

[Tepuonnueckuii 3akoH. llepuoamyeckas cucrema xumudeckux sneMmeHToB [[. U. Menpaeneena.



Koportkonepuoanast u jymmHHonIepruoaHas GopmMbl [lepuoandeckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB [l
N. Menneneea. [lepronbl u rpynnbl. OU3HUECKUl CMBICT MOPAIKOBOIO HOMEpPA, HOMEPOB IMEepUoaa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX snep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosiouek aroMoB mepBbix 20 xumudeckux anneMeHToB llepuommueckoit cucrems J|. . Menneneesa.
XapakTepucTHUKa XUMHUYECKOTO 3JIEMEHTa Mo ero mnojoxeHuto B Ilepmommueckoit cucreme J[. .
Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHs pajuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MepUoaam.

3nauenue Ilepuogmueckoro 3akoHa u llepuonnyeckold CUCTEMbl XMMHUYECKHX AJIEMEHTOB JUIS
pa3BUTHS HayKu U npakTuku. [. 1. MeHeneeB — yu€HbIN U TpaXKJaHUH.

Xumuyeckasi cBsa3b. KoBaneHTHas (moJisipHas M HEMOJSPHAs) CBSI3b. DJIEKTPOOTPULATEILHOCTD
XUMHUYECKUX 3JIeMEeHTOB. lOHHas CBS3b.

Crenenp okucineHus. OKHUCINUTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu. [Ipomeccel OKUCIeHHs U
BoccTaHOBJIEHUsI. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YCHHE OOpasloB BEIIECTB METAJIOB M HEMETAVIOB, B3aMMOJACHCTBHE THUAPOKCUAA IIMHKA C
pacTBOpamMu KHCJIOT M IIEJI0YEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (rOpeHre, peakiuy pa3aoKeHHsl, COSTUHEHNS).

Meostcnpeomemmnvwie ceasu

Peanuzaius MeXnpeaMeTHBIX CBA3EH MPU MU3YUYCHHH XUMHUU B § Kjlacce OCYIIECTBISAETCS 4epe3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, SBISIOMIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIC MOHSTHUSA: HAay4HbIH (akT, TUIIOTe3a, TEOPUs, 3aKOH, aHAJM3,
CUHTE3, KIacCU(UKAIUs, MEePUOJUIHOCTh, HAOIIOJICHHUE, SKCICPUMEHT, MOJCIHpPOBAHUE, MU3MEPCHHE,
MOJI€EJb, SIBJICHUE.

duznka: MaTepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI, PAJIMOAKTUBHOCTD,
MOJIEKYJIa, SJEKTPUUYECKUN 3apsj, BEIIEeCTBO, Telo, 0O0BEM, arperartHoe COCTOSIHHE BeIecTBa, Tas,
(u3nyYecKre BeIMUNHBI, SAMHHIIBI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE3/161, COITHIIE.

buonorus: ¢porocunTes, npxanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHBIE IMOPOJBI, IMOJE3HBIE HCKOIMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XMMH4ecKas peakuus

[lepuonnueckuii 3akoH. llepuoanueckas cucrema xumuueckux siaeMmeHToB J[. M. Menzaeneesa.
CtpoeHnue atoMoB. 3aKOHOMEPHOCTH B W3MEHEHHUH CBOMCTB XMMHYECKHUX SJEMEHTOB TEPBBIX TPEX
MEePUOJIOB, KalMsl, KajblMsg M HMX COEJUHEHUH B COOTBETCTBHUM C TIOJIO)KEHHUEM JJIEMEHTOB B
[Iepnoanueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeniecTBa: BUJIbI XUMHUECKOU CBSI3U. THUIBI KPUCTANTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKOW PEIIETKU U BUIA XUMUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPTraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IUYHBIM  KJlacCaM HEOPTraHWYeCKHX COCIMHCHHM, TEeHETHYeCKas CBS3b
HEOPraHUYECKUX BEIECTB.

Knaccudukanuss XUMHYECKUX PpEaKIUi 10 pPa3IMYHBIM MpU3HAKaM (M0 YHCIy W COCTaBy
YyYacTBYIONIMX B PEAKIHUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, MO HW3MEHEHUIO CTETEeHEH OKWCICHUS
XUMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTHUIO KaTalu3aTropa). DK30- U 3HIOTEPMHUYECKHE
peaKkiu, TePMOXUMUYECKUE YPABHEHUSI.

[TonsiTne o ckopocTm XuUMHUUYecKoW peaknuu. [loHsaTne 00 0OpaTUMBIX M HEOOPATHMBIX
XUMUYecKux peakuusix. [[oHATHE O TOMOTEHHBIX M TE€TEPOTeHHbIX peakuusax. [loHsiTue o karamuse.
[lonsatne 0 XuMuueckoM paBHOBecHH. (DAKTOpHI, BIUAIOIIME HA CKOPOCTh XHMHMUYECKOM pEakUuu M
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUH,  DJIEKTPOHHBIM  0ajaHC  OKHCIUTENIbHO-
BOCCTAHOBUTENBHOUN peakuuu. CoCTaBlIeHUE YpPaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN C
HCIIOJIb30BAaHUEM METO/Ia JIEKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTUYECKON AUCCOLMALIMU. DIEKTPOJIUTEL U HEANEKTPOJINThL. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBs3U. CTENEHb NMCCOLUALINH.
CunbHbIe U crlabble 3JIEKTPOIIUTHI.

Peakiiun woHHOTO OOMEHA. YCIIOBHS TPOTEKAaHUS PEAKIMA HOHHOTO OOMEHAa, TIOJHBIE U
COKpallléHHBbIE HOHHBIE YypaBHEHUs peakiuil. CBoicTBa KHUCIOT, OCHOBaHMM M COJEH B CBETE
MpeACTaBICHUN 00 SJEKTPONUTUYECKON nuccormanuu. KadecTBeHHbIE peakiuu Ha WOHBL [loHsTHE O
TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHUE C MOJIEISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPIaHUYECKUX BELIECTB — METAJUIOB U
HeMeTalyoB (rpadura U anmasa), CIOKHBIX BELIECTB (XJIOpUAA HATPHs), UCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTM  XMMHMYECKOW  peakuuu OT  BO3ACHCTBHS  PA3NUYHBIX  (PAKTOPOB, HCCIIEIOBaHUE
3JEKTPONPOBOAHOCTA PAaCTBOPOB BEIIECTB, IMpoLEcCa AUCCOUMALMM KHUCIOT, IIEJI0Yed M CcoJiel
(BO3MOKHO HCIIOJIb30BAaHME BMJIEO MATEpUAJIOB), MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLIMX IPU3HAKU
MPOTEKAaHUs peaKlnii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BbIIEIEHHE ra3a, 0O0pa3oBaHUE BOJbI),
OIBITOB, WJUIIOCTPUPYIOLIUX IIPUMEPHI OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakluuil (TOpeHne, peakiuu
pa3ioKeHUsl, COEIMHEHHs), PACIO3HABaHHE HEOPTaHWYECKUX BEUIECTB C IOMOIIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HeMmeTa/liibl M MX COeHMHEHUS

OOmast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTENCHH
okucienus. CtpoeHue M pU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — IaJOT€HOB. XUMUYECKUE CBOMCTBA
Ha IpUMepe XJopa (B3auMOJEHCTBHE C METaJlJIaMH, HEMETaJllIlaMy, 11ejao4amu). Xaopoogopo. CosnsiHast
KHCJIOTA, XUMHYECKUE CBOICTBA, MOJy4YeHHE, NpUMEHeHue. JlelicTBue XJiopa M XJIOPOBOJAOpOAa Ha
OpraHM3M uesoBeka. BaxkHelne XJI0puabl U UX HAXOKIEHHUE B IIPUPOJE.

O6mas xapakTepucTtika 31eMeHToB VIA-rpymnmbsl. OcoOGEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crerieHu okucineHus. CtpoeHune M (PU3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHCIOPOZAa M CEpBI.
AmnoTponHble MoOIM(pUKAIIMU KHUCIIOpOJa U cepbl. XHUMHUYecKue cBoicTtBa cepbl. CepoBoaopos,
CTpoeHue, (u3NYecCKHne M XHUMHUYecKHe CBOWCTBA. OKCHIBI Cepbl KaK NPEACTaBUTENN KHCIOTHBIX
okcuaoB. CepHasi KUCIOTa, (PU3NYECKHE M XUMHUYECKHE CBOICTBa (0OIIMe Kak IMpeICcTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMAYECKHe pPEeaKlUH, JIeKallde B OCHOBE IPOMBIIIIEHHOTO crocoda
MOJIyYeHUs1 CEpHOU KHUCIOThL. IIpumeHeHue cepHoil KUCIOThl. CONM CEpHON KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COeMHEHUH B mMpupoje. XUMHUECKOe 3arpsi3HEHUE
OKpYy Karollel cpenbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE IOXKAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIIOCOOBI €r0 MpPeA0TBPAIEHNUS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIEHHs. A30T, paclpoCTpaHEHHE B MpuUpoae, (U3NUYECKHEe M XUMHUECKHE CBOMCTBA.
Kpyrosopor azota B mpupoje. AMMHAK, €ro (QU3M4YeCKMe U XUMUYECKHE CBOMCTBA, MOJy4YE€HUE H
npuMeHenre. Coim aMMOHUS, UX (HU3UYECKHE U XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peakiuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MoiydeHue, Gpu3nueckue U XUMHUYECKHe CBOMCTBA
(obmme Kak MpencTaBUTENs Kjlacca KHUCIOT M cnenuduueckue). Mcmonp3oBaHMe HUTPATOB M CoJeit
aMMOHHMSI B KauecTBE MHHEpaIbHbIX yA0OpeHui. XHUMHUYECKOe 3arpsi3HEHHE OKpYKalolled Cpemsl
COCMHEHUSIMH a30Ta (KHCIOTHBIE JIOKIH, 3arps3HEHHE BO3/ayXa, MOuYBbl U BoAoémoB). Docdop,
aiutotpornabie Moaudukanun pocdopa, ¢uznueckue m xummuueckue cpoiictBa. Oxcun docdopa (V) u
¢dochopHas kucnora, GpuUMUECKUe U XMMUYECKHE CBOWCTBA, monyuyeHue. Mcmnonb3oBanue docdaTtoB B
KauecTBE MUHEPaIbHBIX YAOOPEHUH.

Oom1as xapakrepuctuka meMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOCHUSI aTOMOB, XapaKTEepHbIE
CTETEeHH OKHUCIICHUS. YTIIEpOl, aJUIOTPONHbIe MOAUUKALINY, paCIpPOCTpaHEHUE B IpUpoJie, (pusnueckue
U XUMUYecKue cBoiicTBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKcuisl yriepona, HX
¢u3nueckre M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha >KUBbIE OPTaHU3MBbI, MOJYYEHHE U NPUMEHEHHE.
DKosorndyeckue npoodyieMbl, CBA3aHHBIE ¢ OKcHIoM yriepoaa (IV), rumoresa rino6aabHOr0 MOTEIUICHUS
KJIMMaTa, NapHUKOBBIN 3¢ (deKT. YronbHas KUCIOTa U €€ CoH, X GU3NYECKUe U XUMUYECKUE CBOICTBA,
nojryyeHue u npuMeHeHue. KauectBeHHas peakuusi Ha KapOoHaT-mMoHBL. Vcnonbp3oBanue kapOOHATOB B
OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHbBIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSAX yrieponaa (MeTad,
9TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJIMIEPHH, YKCYCHas KUcioTa). [IpupoiHble HCTOUHUKH YTIIEBOJAOPOIOB



(yromb, npupoAHBIA Tra3, He(Th), NPOAYKTHl HX nepepaboTku (OeH3WH), MX pOJb B OBITY H
MpoMblIeHHOCTH. [ToHsATHE 0 OMONIOrMYecKH Ba)KHBIX BEIIECTBAX: XKUpPAX, OelikaX, yriaeBoJax — U UX
pOJIM B JKU3HU YesioBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUI.

Kpemunii, ero ¢uzndeckne 1 XMMHUYECKUE CBOMCTBA, MOJydeHHE W mpuMeHeHue. CoeauHeHUs
KpemMHHMs B mpupone. OOmume mnpexacraBieHuss o0 oxcuiae kpemuus (IV) m kpemMHHEBOH Kuciore.
Cunukatel, UX UCHOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHele cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJO, IIEeMeHT, OeToH, xene300eroH. [Ipobiempl 0€30MaCHOTO  HCIOJIB30BAHUS
CTPOUTEIIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenmn.

U3y4YeHHe O0O0pa3lloB HEOPraHMYEeCKHX BEIIECTB, CBOMCTB COJSHOW KHUCIIOTBI, HpPOBEICHHE
KAueCTBEHHBIX pEaKIMii Ha XJIOPUA-HOHBI W HAOJIOJEHUE TPU3HAKOB WX TIPOTCKAHUS, OIBITHI,
oTpaxamluue (usnueckue M XUMUYECKHE CBOMCTBA TaJOr€HOB M HX COEIUHEHUH (BO3MOXKHO
WCIOJIb30BAHME  BHJICOMATCPUAIOB), O3HAKOMJICHHE C OO0pa3lamMu XJOpUIOB (TaJOTCHHJIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB),
HaOIoeHNe Tpoliecca OOYITIMBaHUs caxapa MOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3Yy4YeHHE XUMUYECKIX CBONCTB Pa30aBIIEHHOM CEpHOI KUCIIOTHI, IPOBEICHIE KAUECTBEHHOI peaKiuy Ha
cynb(har-uoH ¥ HAONIOJCHHE TpHU3HAKA €€ MPOTEKaHWs, O3HAKOMIICHHE C (M3MUYECKUMHU CBOMCTBAMH
a3zoTa, hocdopa 1 UX coeAMHEHUN (BO3MOXKHO HCIIOJIb30BAHHE BUIECOMATEPHANIOB), 00pa3laMu a30THBIX
n (dochopHbIX ymoOpeHui, moilyuyeHue, CoOMpaHue, PacliO3HABaHME W HM3YUYEHHE CBOWCTB aMMHAKa,
MIPOBE/ICHUE KAueCTBEHHBIX peakuuid Ha HOH aMMOHHMS U ¢ocaT-HOH U HM3yUEHUE MPU3HAKOB HUX
IIPOTEKAaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbI0  (BO3MOYKHO
HCIIOJIb30BaHUE BUJICOMATEPHANIOB), U3yUYEHUE MOJIENe KpHUCTaNIMYeCKuX pemiéTok anmasa, rpadura,
(bynnepeHa, 03HaAKOMJICHHE C TIPOIIECCOM aCOPOIMH PaCTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YTIIEM H
yCTPOMCTBOM MPOTHUBOras3a, MoJyuyeHue, COOMpaHue, pacrio3HaBaHHE M HU3YYEHHUE CBOWCTB YIJIEKHCIIOTO
ra3a, IpOBEJCHHE KAYECTBCHHBIX pEaKlUii Ha KapOOHAT W CHJIMKAT-HOHBI M HM3yYEHUE MPHU3HAKOB UX
MPOTEKaHUsl,  O3HAKOMIICHME C  MPOAYKIMEH  CHIMKATHOM  NIPOMBIIUIEHHOCTH,  PEIICHHE
SKCIEPUMEHTAIIbHBIX 3a71a4 10 TeMe «BakHelme HeMeTauibl U UX COSIUHEHUS.

MeTaJuuibl M UX COeIMHEHUS

OOmas XxapakTepuCTHKa XUMHUYECKUX JJIEMEHTOB — METaUIOB HAa OCHOBAaHUM WX IOJIOKCHUS B
[Iepuonnueckoil cucreme xumuueckux anemeHToB J[. M. MenaeneeBa u crpoenus atomoB. CTpoeHue
METaJUIOB. MeTallmuyecKas CBsI3b U METAJUIMYECKash KPUCTAIUTMYECKas pemeTka. DIEKTPOXUMUYECKUMA
psan HampsDKeHH MeTayuioB. Du3uyeckue M XUMHUYeckHe cBoicTBa MeTamioB. OOmIMe crmocoOsl
noJtydeHus: MeTauioB. [IoHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CHOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnnagsl (CTalb, YyT'yH, JIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenounsie mMeTamibl: nojoxxkeHnue B [lepuoanueckoil cucreme xumudeckux sneMmentoB /I, U.
MeneneeBa, CTPOCHHE X aTOMOB, HaXOXJeHUE B npupoje. Ou3ndeckue U XMMUYECKUE CBOWCTBA (HA
npuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre menoYHbIX METaIOB
M UX COeTUHECHUI.

[[lenoyHo3emMenbHBIE METAJUIBI MAarHUW W KalblLMi: mojoxkeHue B lleproguyeckoit cucreme
XuMH4YecKkux 35eMeHToB . 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HAaXOXKJICHUE B Ipupoae. Puzndeckre
U XUMHYECKHE CBOWMCTBA MAarHusg W Kanblus. Bakueimue coeauHEHUs Kanblus (OKCHJ, THIPOKCHUI,
conu). XKécTkocTh BOJbI U CIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxenue B [lepuoanueckoit cucteme xumuueckux 3nemeHToB . . Menneneena,
CTPOCHHE aToMa, HaxoXJeHue B mpupoge. Du3Mdyeckne M XUMHUYECKHE CBOWCTBA QIFOMUHUA.
AmMdoTepHbIe CBOWCTBA OKCH/IA U TUIPOKCUIA ATFOMUHUS.

Kenezo: nmonoxkenue B Ilepunonnueckoit cucrtemMe xumuyeckux asnemeHtoB JI. Y. Menneneena,
CTPOCHHUE aTOMa, HaxoxJeHue B mnpupoae. dusmyeckne u XUMHUECKHE CBOMCTBa kese3a. OKCHUIbL,
ruapokcubl U conu xenesa (11) u sxenesa (III), ux cocra, cBOWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C OOpa3laMH METaUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMHU, U3YyUYECHUE
pE3yNBTaTOB KOPPO3WU METAIOB (BO3MOXKHO WCIIONB30BAaHUE BHUACOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCUAA KalblMs M HATPUs C BOAOW (BO3MOXKHO HCIOJIB30BaHUE BHUEOMATEPHAIIOB),
HCCIeIOBaHUE CBOMCTB KECTKOM BOABI, Ipollecca TOPEHMs JKele3a B KUCIOpoAe (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB), MPU3HAKOB MPOTEKAHNUS KaueCTBEHHBIX PEAKIMil HAa MOHBI: MarHus,



KaJbIusl, allOMUHUS, IUHKa, sxene3a (1) u xenesa (I1I), menu (II), HabmioaeHMe U onMUCcaHKe MPOIECCOB
OKpalllMBaHUsl TIJJaMEHM HWOHAMM HATpus, Kalusig M  Kajublusd (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), UCCIIEI0BaHNE aM(OTEPHBIX CBOMCTB TUAPOKCHIA AFOMUHUS U TUAPOKCUIA ITMHKA,
peuIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHelne MeTaibl U UX COEIUHEHUSD).

XuMus M OKpy:KamoLas cpeia

BemectBa u Marepuransl B IOBCETHEBHON JKM3HU 4YelOBeKa. bezonacHoe MConb30BaHNE BEIIECTB
Y XUMHUYECKUX peakiuii B ObITy. [lepBast mOMOIIb MPU XUMUYECKUX 0)KOTaX U OTPABIICHUSIX.

XuUMUYecKoe 3arps3HEHHE OKpY’Karolleil cpenpl (mpenenbHas JOMYyCTHMAasi KOHIIGHTPAIHs
BelecTs, nanee — [1JIK). Posib xumMuu B pemieHnn 3K0J0rHYeCKUX MPoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHne o0pas3oB MaTepHaoB (CTEKIIO, CIUIAaBbI METAJUIOB, MTOJIMMEPHBIE MAaTEPHAIIBI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3€H IPU U3yYEHUU XUMHUHU B 9 Kjacce OCyIIEeCTBISETCS 4Yepes3
HCIIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHATHH, SBISIOMIIMXCS CUCTEMHBIMU
JUISL OT/IETIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHSTHUSA: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpUs, aHAJM3,
CHHTE3, KJacCH(HKalMs, MEPUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBAHHE, HU3MEPECHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(h(HEeKT, TEXHOIOT s, MaTepPHAIIbI.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJINOAKTUBHOCTD,
MOJIEKYJIa, OJJIEKTPUYECKUN 3apsii, MPOBOJAHMKH, IOJYHPOBOJHUKH, ITUDIEKTPUKH, (POTOIIEMEHT,
BEILIECTBO, TeNO, OOBEM, arperaTHo€ COCTOSHHUE BEIECTBA, TIa3, pacTBOp, PacTBOPUMOCTD,
KpUCTaJNIM4ecKasi peniérka, CIUlaBbl, (U3MYECKHE BEIMYMHBI, €IUHHIBI WU3MEpPEeHHs, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunTes, aAbixanue, Ouochepa, SKOCHUCTEMa, MHHEpAIbHbIE YyI0OpeHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpanbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOMAaeMble,
TOIJIMBO, BOJHBIE PECYPCHI.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 10 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE ~ PE3yNbTaThl OCBOCHHS MPOTPaMMbl  OCHOBHOTO  OOIEro 0oOpa3oBaHHsI
JOCTUTAaKOTCA B XOJAC O6y‘~ICHI/I$I XUMHUHU B €AUHCTBC y‘-Ie6HOI\/JI M BOCIIMTATEILHOU ACATCIIBHOCTHU B
COOTBETCTBHH C TPATUIIMOHHBIMH POCCHICKAMH COIMOKYJIBTYPHBIMA U JyXOBHO-HPaBCTBECHHBIMHU
[ICHHOCTSIMM, TPUHATHIMA B OOIIECTBE MNpaBWJIaMH W HOPMaMH TIOBEICHHS W CHOCOOCTBYIOT
poIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS M COIHAM3AIINN 00yYAFOIIUXCS.

JIMYHOCTHBIE PE3yIbTATHI OTPAKAIOT TOTOBHOCTH 00YYAIONIMXCS PYKOBOJACTBOBATHCS CHCTEMO
IIO3BUTUBHBIX IIECHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIUPCHUC OIbITAa ACATCIBPHOCTU Ha eé OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY U HAyYHOMY
HacJI€eaAuw, IOHHMMaHHA 3HA4YCHUSA XUMHUYECKOU HayKn B JKH3HHM COBPCMCHHOI'O O6H.[eCTBa,
CIIOCOOHOCTH BJaACTh JJAOCTOBEPHON HH(pOpMAIME O TMepeIOBbIX TOCTHXKEHUSAX U OTKPBITHIX
MHPOBOM U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B Hay4HBIX 3HAHUAX 00 yCTpOHCTBE MHpa U
00111eCTBA;

2) rpaskKAaHCKOr0 BOCIIMTAHUS

NpeaACTaBJICHUA O COLUMAJIBHBIX HOPMax W MpaBHIIaX MCKINYHOCTHBIX OTHOIIIEHUU B
KOJUIGKTUBE, KOMMYHHKATHBHOM KOMITETCHTHOCTH B 00IIIECTBEHHO TIOJIC3HOM,
yueOHOHMCCIeI0BATENbCKON, TBOPYECKOM M JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTH MPU BBIMOJHCHUH YYEOHBIX, TMO3HABATEIBHBIX 3a71ad,
BBIIIOJIHCHUU  XUMHWYCCKUX OSKCICPUMCHTOB, CO3JaHUU y‘-IC6HBIX MMPOCKTOB, CTPCMJICHUA K
B3aMMOMOHUMAHUIO M B3aWMOIIOMOIIM B MPOIECCe O3TOH y4eOHOW JesTeNIbHOCTH, TOTOBHOCTH
OLICHUBAThH CcBOE MOBCACHUC U TIOCTYIIKKM CBOHX TOBapI/IH_Ieﬁ C MO3UIIMKU HPABCTBCHHLIX W IMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS TTOCICICTBHUI MTOCTYIKOB,;



3) HEeHHOCTH HAYYHOT0 MO3HAHNSA:

MHUPOBO33PEHYECKUE NPEICTABICHHAS O BEUIECTBE U XUMHUYECKON PEAKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M COCTABJIIOLIME OCHOBY Ui IIOHUMAaHHs CYIIHOCTH
Hay4yHOM KapTHHBl MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTUS INPHUPOJBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJIHOMN CPEIOH, O POJIU XMMHUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATECJIBHBIC MOTHBBI, HANpPAaBICHHBIC HA IIOJYyYEHHWE HOBBIX 3HAHUU 110 XUMUH,
HEOOXOAUMBIE JJIi  OOBSICHEHUS HAONIOJAaeMBIX MPOIECCOB M SABICHHIA, IO3HABATEJIbHOM,
MHGOPMALIMOHHON M YMTaTEeNIbCKOM KYJbTYpbl, B TOM YHCJE HABBIKOB CAMOCTOSITEIBHOM pabOThI C
y4eOHBIMU TEKCTaMM, CIPABOYHOM JIMTEPATypOH, JOCTYIHBIMM TEXHHYECKUMHU CPENCTBAMU
MH(GOPMALMOHHBIX TEXHOJIOT UM

UHTEpeC K OOYYeHHMIO M TMO3HAHHWIO, JI0OO03HATENLHOCTh, T'OTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M MCCIEN0BATEIbCKON NEATEIBbHOCTH, K OCO3HAaHHOMY BbIOOpPY
HaIpPaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbI:

OCO3HaHUE LICHHOCTHU ’KU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 310POBBIO, YCTAHOBKHU Ha
3JI0pOBbIIl 00pa3 KU3HU, OCO3HAHUE MOCJIEACTBUN U HENPHUATHE BPEIHBIX MPUBBIYEK (YHOTpeOsieHus
QJIKOTOJII, HApPKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH COOJIIOJCHHS TpaBWil O€30HacHOCTH TIpH
o0palleHnn ¢ XUMUYECKUMHU BELIECTBAMU B OBITY U pealbHOM KHU3HH;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEeC K MPAKTHUYECKOMY H3yuYeHHIO Ipodeccuil U TpyAa pasziIMyHOro pojia, YBaXKEHHE K
TPYLy U pe3yibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YHCIE HAa OCHOBE IIPUMEHEHUs IIPEAMETHBIX
3HaHUH 110 XUMHUM, OCO3HAHHBIN BBIOOP MHIMBHYaJbHON TPACKTOPHM MPOAOIKEHHsI 00pa30oBaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX WHTEPECOB U
noTpeOHOCTeH, ycnemHoi npoecCHOHaIbHOW AEATENbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTD a/IalITUPOBATHCS B MPO(PECCHOHATBHOM Cpe/Ie;

6) IK0JIOTHYECKOT0 BOCIUTAHMSI:

HKOJIOTHYECKU IIeJIecO00pa3HOe OTHOIICHHE K MPHPOJE KaK MCTOYHUKY >KM3HHM Ha 3emiie,
OCHOBE €€ CyIIEeCTBOBAHUS, MOHMMAHHE IIEHHOCTU 3J0pOBOro M Oe30macHoro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MUECKOMY U TCUXMUYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIO/IEHUS] MpaBuJl O€30MacHOrO MOBEACHMS IpH padoTe C BEIEeCTBAMM, a TAKXKE B
CUTyalUsX, YTPOXKAIOLIUX 30POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHATh 3HAHUSA, MOJIydaeMble NMPU M3YUEHUU XUMHH, AJIS pElIeHus 3aj1ad,
CBS3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOM, AJI MOBBILICHUS YPOBHS dKOJOTHMUECKOU KYJIBTYPHI,
OCO3HaHMA TJIO00AJLHOTO XapakTepa HKOJOTHMUECKUX HpoOjeM M IMyTed HX peleHHs MOCPEICTBOM
METOZ0B XMMHH, HKOJIOIHYECKOIO MBIIUICHHs, YMEHUS PYKOBOJACTBOBATHCS MM B ITO3HABATEIILHOW,
KOMMYHHMKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIAEISIOT 3HAa4MMble s (HOPMUPOBAHUSA
MHUPOBO33pEHUSI OOIIEHAYYHbIE TOHATHUSA (3aKOH, TEOpHs, HPUHIMI, TUIOTe3a, (aAKT, CHUCTEMA,
MPOLIECC, AKCIEPUMEHT M JPYroe.), KOTOphIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IpeaMeTax M TO3BOJISIIOT Ha OCHOBE 3HAHMN W3 3TUX MPEeIMETOB (OPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOM Hay4YHOM KapTHHE MHpa, M YHUBEpCaJbHble Y4yeOHble aeWcTBUSA (ITO3HABaTENIbHBIE,
KOMMYHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOOeCreynBaloT (OPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI J1eATeIbHOCTH.

ITo3naBaTenbHBIC YHHBeEpPcaJdbHbIe YueOHbIE JeHCTBUS

Ba3oBble Jjornyeckue aeiicTBHA:

YMEHHUsI UCIOJIb30BaTh IPUEMBI JIOTUUECKOTO MBILIJICHUS IIPU OCBOCHUU 3HAHUI: PaCKpbIBaTh
CMBICJI XMMUYECKUX MOHATHUH (BBIAEIATh UX XapaKTEepHbIE NMPU3HAKHU, YCTAHABIMBATh B3aMMOCBS3b C
JIPYTUMH TOHSATHSIMH), UCIOJNb30BATh MOHATUS U OOBACHEHHMS OTACIBHBIX (PAKTOB U SBICHHM,
BbIOMpPAaTh OCHOBAaHUS W KPUTEPUM I KJIACCU(PUKALMKM XUMHUYECKUX BEIIECTB M XMMHYECKHX
peaxivii, yCTaHABIMBATh MPHUYUHHO-CIEJACTBEHHBIC CBSA3M MEXAYy OOBEKTaMHU H3Y4YECHHUS, CTPOHUTH
JOTMYECKUE PpacCyk/JeHUs (MHIYKTUBHbIE, JEAyKTUBHBIC, IO AaHAJOIMM), JeJaTb BBIBOABI U
3aKJII0YEHUS;

yYMEHHE IpPHUMEHATh B IpOLECCEe IMO3HAHWs TMOHATHS (MPEeIMETHbIE M METalpeIMETHBIE),



CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MWCIOIb3yeMble B XHMHUH, MpeoOpa3oBbIBaTh HIMPOKO
MpUMEHsSIeMble B XMMHMHU MOJEIbHbIE MPEACTAaBICHUS — XUMHUYECKUHA 3HAK (CHMBOJ JJIEMEHTA),
XuUMu4eckast opMyiia ¥ ypaBHEHHE XMMUYECKON pEakIH — MPH PEeIICHHH yueOHO-TI03HABATEIbHBIX
3a1a4, ¢ y4€TOM 3TUX MOJENbHBIX MPEJICTaBICHUN BBIBISATH M XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIMU, BBISABIATH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHbIE CBA3M M MPOTHBOPEYHS B HM3yUaeMbIX IpolLeccax H
SIBJIICHUSIX.

Ba3oBble ucciaenoBareJLCKue AeiiCTBHSA.

YMEHHUE UCIOIb30BaTh IOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHUSA, a TAK)KE B
KauecTBE OCHOBBI Uil (DOPMHPOBAHHUS THIOTE3bl IO MPOBEPKE NPABUIBHOCTU BBICKA3bIBAEMBIX
CYXICHU;

MpPUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEICHUI0 YUYEHHYECKUX
HKCHEPUMEHTOB, YMEHHE HaOJI0/JaTh 32 XOJIOM IIpOIecca, CAMOCTOSTENBPHO IMPOTHO3UPOBATH €ro
pesynbrar, (opmyiaupoBaTh 0000IIEHHS U BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHOTO OIbITA,
WCCIICIOBAHUS, COCTABIISTh OTYET O MPOJICIIAHHON padoTe.

Pabora ¢ undpopmanmeii:

yYMEHHE BBIOMpaTh, aHAJU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUYHBIX BHIIOB U
¢bopM TmpencTaBieHMs, MMOJY4aeMyl0 U3 pPa3HbIX HCTOYHHKOB (HAy4HO-TIOMYJISApHAs JUTEpaTypa
XHUMHAYECKOTO COJIEpXKaHMA, CHpPaBOYHBIC IMMOCOOMsA, pecypchl MHTepHETa), KPUTUYECKH OICHUBATH
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(OPMALILIO;

YMEHHE MPUMEHSTHh Pa3IMYHble METOJBl M 3alpOChl MPHU MOKMCKE M OTOOpe MHpOpMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIS BBIIIOJIHEHUS Y4E€OHBIX W MO3HABATENbHBIX 3a7au
OINPENeIEHHOTO THIA, TNPUOOPETEHHE OIbITa B OO0JACTH HWCHOJB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYpOM AaKTUBHOTO HCIIOJIB30BAHUS PA3TUYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BHIOMPATh ONTHUMAIBbHYIO ()OPMY IpECTaBICHUs WH(POpPMAIUU
U WUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXE€MaMH, Juarpammamu, ApYyrumMu (hopmamu
rpaduKy 1 UX KOMOMHAITUSIMU,

yMEHHE HCIONb30BaTh M aHaJM3UpOBaTh B IIpollecce Y4yeOHOW U HCCIe0BaTEIbCKOM
JeSITeIbHOCTH MH(OPMAIMIO O BIMSHUU NMPOMBIIIJICHHOCTH, CEIbCKOTO XO3S1CTBAa M TPAHCIOPTa Ha
COCTOSTHUE OKPY>KaIOIEel MPUPOTHON Cpeibl.

KoMMmyHukaTnBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUS:

YMEHHS 3371aBaTh BOMPOCH (B XOJ€ qUaora v (Uiu) TUCKYCCHH) MO CYIIECTBY 00CykaaeMoit
TEMBI, (OPMYJIMPOBATH CBOM MPEIOKEHUSI OTHOCUTENFHO BBIITOJIHEHHS MTPEIOKEHHON 3a1auu;

YMEHHS TMPEICTaBIATh MOJyYeHHbIE Pe3yJbTaThl MO3HABATEIBHON NEATEIHHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JA€JaTh NPE3CHTALNIO PE3YIbTATOB BBIIIOJHEHUS XMMHUYECKOIO SKCIIEPUMEHTA
(;tabopatopHOTO OIBITa, JIA0OPATOPHOUW pPabOTHI MO HCCIEJOBAHUIO CBOWCTB BEIIECTB, YUE€OHOTO
IIPOEKTA);

yMEHHUSI y4eOHOro COTPYAHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IIO3HABaTENbHOM U
HCCIIeZIOBATENILCKOM JIEATENbHOCTU NP PELICHUH BO3HUKAIOLIMX MPO0JIeM Ha OCHOBE ydéra OOLIMX
WHTEPECOB M COIJIacOBaHMs MO3ULUN (00CYyXJeHHs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIUsI COBMECTHBIX JEHUCTBUM, OIPENEICHUE KPUTEPUEB IO OLEHKE KayecTBa BBIITOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe NeliCTBUSA:

YMEHHE CaMOCTOSITEIbHO OIpeNeNsaTh LEIN JeATENbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIBHOCThH, BHIOMpPATh Hambosee
3¢ dexTuBHBIC CIOCOOBI pelieHusT y9eOHbIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSTEIIBHO COCTABIIAThH
WU KOPPEKTUPOBATh IPEJIOKECHHBIM AJITOPUTM JEUCTBUH IIPU BBINOJIHEHUU 3aJaHUN C Y4ETOM
MOJIy4eHUsT HOBBIX 3HAHMW 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX M peaKUusiX, OLEHUBATb
COOTBETCTBHUE IOJIyYEHHOTO pE3yJIbTaTa 3asBICHHOM LIE€JIM, YMEHHUE MCIIOIb30BaTh U aHAJIU3UPOBATH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIOBUU 3aJaHHi.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHIO O053aTEIBHOTO  COAEpM aHUS,
YCTQHOBJICHHOTO  JTaHHOM  (QenepanbHOil  paGouelt  mporpamMMoi,  BBLACTSIOT:  OCBOEHHBIE
00y4JaroIMMHUCSl Hay4YHbIC 3HAHUSA, YMEHUS U CIOCOOBI ACHCTBUM, crienuduyeckue Juisi IpeaMeTHON



obmact «XUMHS», BHUIBI ACSITEILHOCTH TO TOJTYYSHHIO HOBOTO 3HAHHS, €r0 HHTEPIpETAIH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konmy oOydeHus B 8 kiacce mpeaMeTHBIE pe3yNbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHI:

® pacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKHMX TIOHATHUN: aTOM, MOJIEKYyJa, XUMHYECKUN
3JEMEHT, IMPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJIHAs),
BaJICHTHOCTh, OTHOCHUTEJbHAs aTOMHAasi M MOJEKYyJApHas Macca, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi J0JS XHMHUYECKOTO JJIEMEHTa B COCIMHEHUM, MOJSPHBIA 00BEM, OKCHUII,
KHCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUILIATEIHHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas pPeaKius,
KJIacCU(UKALUS PEaKIMid: PEAKINH COCIUHEHUS, PEAKIUH PA3TOKCHUS, DPEAKIHH 3aMelICHMUS,
peakuun oOMeHa, 3K30- M SHIOTEPMHUECKHE pEaKluu, TEIoBoi 3¢ (eKT peakuuu, SApO aroma,
JNIEKTPOHHBIA CIIOM aTroma, aTOMHAas OpOWTaIb, PAJMYyC aTroMa, XMUMHYECKas CBs3b, MOJISIPHAS H
HernoJisipHasi KOBaJIGHTHasl CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH, PACTBOP, MaccoBasl IOJIs
BelllecTBa (MPOICHTHAs! KOHILIEHTpAIUsi) B PacCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH 3TH MOHATHUS
MIPU ONKMCAHUM BEUIECTB U UX MPEBPALICHU;

® JCMOJb30BaTh XMMHUECKYI0 CUMBOJHKY JI COCTaBieHHUsS (OPMYJ BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUN;

® ONpeNesiTh BAJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHUSAX, CTEIEHb
OKHUCJICHUS 3JIEMEHTOB B OHMHAPHBIX COCIAUHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMpEAeIEHHOMY
KJIaccy coeauHeHud 1o (QopmysiaM, BHA XUMHYECKOW CBs3M (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpeiBaTh cMmbica [lepuoanueckoro 3akona [[. WM. MenaeneeBa: neMOHCTpUPOBATH
MMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HMX IIOJOKEHUS B
[lepuoanueckoil cucteme, 3aKOHOB COXPAHEHHS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YUCHHS, 3aKOHa ABOTapO;

® OMHUCHIBaTh M XapaKTEepU30BaTh TaOIMUHYI0 Gopmy lleproandeckoit CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: DPAa3NIM4aTh TMOHATHS «riaBHas moarpynma (A-rpynma)» u «mobounas noarpynma (b-
rpynmna)», Majible u OOJbllhe MEepUOoJbl, COOTHOCUTh O0O3HAUEHHUs, KOTOpble MMEIOTCA B TaOiuile
«Ilepuognueckas cucremMa xumuueckux dnemeHTtoB J[. WM. MengeneeBay ¢ 4YHMCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHUX JJIEMEHTOB (COCTaB W 3aps] Aapa, o0llee Yucio
3JIEKTPOHOB U PACIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

® KJIAacCU(PUIIMPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHHMYECKHE BEIIECTBA, XHUMHYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3D (DeKTy);

® XapaKTepHu30BaTh (OMHUCHIBATH) OOIINE XUMUUYECKIE CBOMCTBA BEIIECTB PA3IIUYHBIX KIACCOB,
MOATBEPKJIasi OMUCAHUE MPUMEpPaMU MOJIEKYJISIPHBIX YpaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKHUX
pEeaKIInii;

® TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KauyeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIEHNN B PA3TUYHBIX YCIOBUSX;

® BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTa 1o (GopMyJie COeTUHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
Pacy€ThI 10 YPAaBHEHHUIO XMMUYECKON PEaKITNU;

® TPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEILHON JCATENHPHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, 00OOIICHHEe, CHUCTEMAaTU3alnIo, KiIacCUu(UKAINIO, BHIIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBsI3eM — ISl M3y4YEHUS] CBOWCTB BEUIECTB U XMMHUYECKHUX PEAKIUN, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peaTbHbI U MBICIICHHBIN ),

e CleOBaTh TNpaBUJaM  [OJIb30BAHHUS  XUMHUYECKOW TOCYyIoH U J1abOpaTopHBIM
o0opy0BaHKEM, a TaKXke MpaBuiIaM OoOpallleHusl C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLUHUSAMHU 1O
BBITIOTHEHUIO JTA0OPATOPHBIX XHUMHUYECKHUX OIBITOB IO IMONYYCHHIO W COOMPaHUI0 Ta3000pa3HBIX
BeIecTB (BOJOPOJIa M KHUCIOPOJa), TPUTOTOBJICHUIO PACTBOPOB C OMNPEACIIEHHOW MacCOBOM JOJeH
pacTBOPEHHOTO  BEIIECTBA, IUJIAHUPOBaTh M MPOBOJAUTH XUMHUYECKUE HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C TIOMOIIBI0 MHAMKATOPOB (JIakMyc, deHondTanenH,
METUJIOPAHXK U APYTHE).

K konmy oOydeHus B 9 kiacce mpeaMETHbIE pe3ysibTaThl HAa 0a30BOM YPOBHE JIOJKHBI



oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUH:

® pacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUH: XUMHUYECKUU JJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, AaHWOH, IMPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, BAJIECHTHOCTb,
3JEKTPOOTPULATENIHLHOCTD, CTEICHb OKUCIEHHUS, XUMUYECKasl peaklns, XMMUYECKasl CBS3b, TEIIOBOU
adext peakiuu, MOJIb, MOJSIPHBIH  OO0OBEM, PpAacTBOp, OJIEKTPOJIHTHI, HEIJICKTPOIUTHI,
NIEKTPOIUTUYECKAS JUCCOIMALUS, PEaKIIM1 HOHHOTO 0OMEeHa, KaTalu3aTop, XMMHUECKOe paBHOBECHE,
oOpatuMble U HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE PEAKIMH, OKHUCIIUTEINb,
BOCCTAHOBHTEINIb, OKHCIIEHHE M BOCCTAHOBJICHUE, AJUIOTPOMNHUs, aM(pOTEPHOCTb, XMMHUYECKas CBSI3b
(xoBaJIeHTHAsl, MIOHHAs, METAJUIMYECKasi), KPUCTAJUIMUECKas PeIIETKa, KOPPO3Usi METAIJIOB, CILJIABBI,
CKOPOCTb XUMHUYECKOU pEaKLMy, peAesbHO JomyctuMast konuentpanus 111K Bemectsa;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U MPUMEHSTH 3TH TOHITHUS
IIPU ONKMCAHUU BEUIECTB U UX MPEBPALICHUN;

® JCMOJb30BaTh XMMHUYECKYIO CUMBOJHKY JI COCTaBieHHUsS (OPMYJ BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUN;

® OIpeAessATh BAJICHTHOCTb M CTENEHb OKHUCIICHUS XMUMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSX
pPa3IMYHOIO COCTaBa, IPUHAMIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KJacCy COEIMHEHUH IO
dbopMynaM, BUJ XUMHYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHMYECKHX
COCMHEHUIX, 3apsj HOHA IO XUMHUYECKOW (opmyse, Xapakrep cpeipl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTANINYECKON PeIIETKY KOHKPETHOTO BEIECTBA;

e packpsiBaTh cMbica [lepuoanueckoro 3akona [[. 1. MennaeneeBa u 1eMOHCTPUPOBATH €O
MOHMMaHHWEe: OINUCHIBATh M XapakTepu3oBarh Tabiumunyio ¢opmy Ilepuomuueckoil cucrembl
XUMHUYECKHX DJIEMEHTOB: pa3inyaTh IOHATHS «IJIaBHasg noiarpynna (A-rpymma)» U «1mobodHast
noarpynna (b-rpymnmna)», manbie 1 60NbIIUE TEPUOIbI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B
MEePUOJNYECKON TabIuIe, C YHUCIOBBIMM XapaKTEpPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsj sipa, o0Ilee YMCIO IEKTPOHOB U paclpeieIeHue MX MO 3JIEKTPOHHBIM
CJ0SIM), OOBSCHSTH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB M WX COEAMHEHUN B
npezAesiax MajablX IEPUOOB U TTIABHBIX MOATPYII C YUETOM CTPOEHUS UX aTOMOB;

e KJIacCH(PUIMPOBATh XUMHYECKHE OJJIEMEHTHI, HEOPraHMYECKHUE BEIIeCTBA, XUMUYECKUE
peakuuu (MO YMCIYy W COCTAaBy YYacTBYIOIIMX B pEaKIMU BEHIECTB, MO TEMJIOBOMY 3(dexTy, mo
M3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHUCHIBATH) OOIINE U CTICU(PUIECKUE XUMUIECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEpXKIas ONUCAHUE IPUMEpPaMU MOJIEKYJSIPHBIX M HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIU;

® COCTaBJISITh YPAaBHEHUS OJJIEKTPOJMTHYECKOW AUCCOUMALMM KHUCJIOT, IIEJIOYEH M COJIEH,
MOJIHBIE W  COKpallléHHblE ypaBHEHHUS peakuuid HOHHOTO OOMEHa, YpaBHEHHs peakIuil,
MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUUECKON CBSA3HM MEXAY BELIECTBAMH Pa3INYHbIX KJIACCOB;

® pacKpbIBaThb CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIHMH  HOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCca ITUX PeaKIuii;

® IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHMS, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

® BBIYUCISITH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MAaCCOBYIO JIOJIIO
XMUMHUYECKOT0 3JIEMEHTa 10 (PopMyJie COeTMHEHNUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMUYECKOHN peaklnu;

e coOmoaaTh  MpaBWia  MOJB30BaHUSA  XMUMHUECKOM  TOCyAoH M J1abopaTOpHBIM
000pyIOBaHUEM, a TAaK)Ke MpaBUiIa OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMH TIO
BBIMOJTHEHUIO J1A0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYECHHUI0O M COOMpaHUIO Tra3000pa3HBIX
BEIIECTB (aMMHaKa U yIIEKUCIIOro rasa);

® [POBOJUTH pEAKLUH, MOATBEPXKIAIOIIUE KAYECTBEHHBIH COCTaB pAa3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MyTEM XJIOPHUI-, OpOMU-, HOIUI-, KapOoHaT-, hocdart-, cunmkat-, cynbdar-,
THAPOKCHUI-MOHBI, KATUOHBI aMMOHHS U HOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

® [IPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON MAEATENbHOCTH — aHAJIW3 M CHUHTE3,
CpaBHEHME, O0OOIIEHHE, CHUCTEMATH3allMI0, BBISBICHHE IPUUMHHO-CIEICTBEHHBIX CBSI3eW — JUId



HU3y4CHUs CBOIICTB BCIICCTB U XHUMHNYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbI INMO3HAHUA —
Ha0II0IcHUE, U3MEPEHNE, MOICIMPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tewma / paznen KommuectBo LHOP / D0P
n/n aKaJICMUYSCKUX
4acos,
OTBOJUMBIX
Ha OCBOCHHE
TEMBbI
Pasnean 1. [lepBoHavaibHble XUMUYecKHe NOHATHA (20 yacoB)
1.1 | Xumus — BaxkHast 00J1aCTh €CTCCTBO3HAHUS U 5 bu6mmoreka [JOK
NPAKTHYECKOM JESTEIBHOCTH YEI0BEKA https://m.edso0.ru/7f41837c
1.2 | BemecTBa 1 XUMHUYECKHE PEAKLIUU 15 bu6mmoreka [JOK

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

Pa3nes 2. Baskneiilune npeacraBuTes I Heoprannieckux semects (30 yacoB)

Bbu6moreka [JOK

2.1 | Bo3nyx. Kucnopon. [Tonsitie 06 okcumgax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK

2.2 | Bopopon. [TonsiTue 0 KUCIOTaX U COMAX 8 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK

2.3 | Bona. PactBopsl. [TonsiTHEe 00 OCHOBaHMSIX 5 https://m.edsoo.ru/7f41837¢

2.4 | OcHOBHBIE KJIaCCHl HCOPTAaHUICCKUX COCTMHEHUHN 11 Bubmorexa LIOK

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

Pazgen 3. Ilepuoauyveckuii 3akoH u Ilepuoamueckasi cucrema xumudeckux djemeHtos /. H.

Mennaeseena.

Crpoenne aromos.

peakuuu (15 yacoB)

XuMH4Yeckass CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEILHbIE

[Tepuoanueckuii 3akoH u [lepuonnueckas

bu6mmoreka [JOK

3.1 | cucrema xummveckux saementos 1. 1. 7 https://m.edsoo.ru/7f41837c
MenpaeneeBa. CTpoeHue atoma

32 Xumudeckas cBsI3b. OKHCIUTEIBLHO- 8 bu6mmoreka [JOK

"~ | BOCCTAaHOBHTEJIbHBIE PEAKIIUU https://m.edso0.ru/7f41837c

bubnnoreka [JOK
3.3 | Pesepnoc spems 3 https://m.edSO(])_.Iru/7f41837c
O01mee KOJIMYECTBO YACOB IO IPpOrpamMmme, 68
U3 HUX KOHTPOJIbHbIE padoThl 5
9 KUIACC

Ne Tema / paznen KonnuectBo LHOP / D0P

n/n aKaJIeMUYECKHUX
4acoB,
OTBOJUMBIX
Ha OCBOEHHE
TEMBI

Pasnen 1. BemecTtBo n xumuveckue peakuuu (17 yacon)
11 [ToBTOpEeHME U yriayOneHne 3HaHUH OCHOBHBIX 5 bu6muoreka [JOK

"~ | paznenoB kypca 8 kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuoreka [IOK

" | peakuumii https://m.edsoo.ru/7f41a636
13 DneKTponuTHIecKas Auccouuamus. XuMUYECKHUe 8 bubnmoreka [JOK

"~ | peakumu B pacTBOpax https://m.edsoo.ru/7f41a636
Paznen 2. Hemetasibl U MX coequHeHus (25 yacoB)
2.1 | OO1u1ast XapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB ‘ 4 ‘ bubmmoreka [IOK



https://m.edsoo.ru/7f41837c
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VIIA-rpynnel. ['anorensl

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

29 OO01mmas XapakTepruCcTHKa XUMUICCKUX AIIEMECHTOB 6 bubnmoreka [JOK
"~ | VIA-rpynmel. Cepa u €€ coequHeHUs https://m.edsoo.ru/7f41a636
23 OO01mmast XapakTepruCcTHKa XUMUICCKUX HIIEMECHTOB 7 bubnmoreka [JOK
" | VA-rpymmmsl. A3ot, pocdop U X COSAMHEHHS https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepucTUKa XUMUIECKUX SJIEMEHTOB bubmmotexa [JOK
2.4 | IVA-rpynmnsl. Yriepoa 1 KpeMHHUM, U UX 8 https://m.edsoo.ru/7f41a636
COCTMHCHHUSI

Pa3nen 3. Merayjibl U ux coequHenus (20 yacon)

3.1 | O06uue cBoiicTBa METAIJIOB 4 Bubnorexa HOK
https://m.edso0.ru/7f41a636

3.2 | BaxHeillne MeTaJJIbl U KX COCTUHEHUS 16 E;IK?SHZI%T:(;%(])—Ig/%f 414636

Pasnen 4. Xumus u okpy:xamomas cpena (3 yaca)

4.1 | BewecTBa 1 MaTepHalibl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
https://m.edso0.ru/7f41a636
bubnmnoreka [JOK

4.2 | Peseparoe Bpems 3 https://m.edsogru/7f41a636

O011ee KOJMYECTBO YACOB M0 MPOrpamMme, 68

U3 HUX KOHTPOJIbHbIE padoThl 5
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