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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no xumuu A oOydaromuxcst 9 kiacca cocTaBiieHa Ha
ocHoBe TpeOoBaHuMI K pe3ylbTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHWs, IMpPEACTaBICHHbIX B PDenepanbHOM
roCy/1apCTBEHHOM 00pa30BaTEIbHOM CTaHJapTe OCHOBHOI'O 00IIero oOpa3zoBaHUs, C
y4€TOM pacnpelenEéHHbIX IO KiIaccaM IPOBEPSEMBbIX TpeOOBaHMM K pe3yibTaraM
OCBOEHUSI OCHOBHOI 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOI'O 00ILIEro 00pa30BaHus
U DJIEMEHTOB COJEP)KaHUS, MPEJCTABICHHBIX B YHUBEPCAILHOM KOAU(PUKATOPE MO
XUMUH, a TaKKe Ha ocHOBe [IprMepHOil mporpaMMbl BOCIIUTaHUS 00YyYarOUIUXCsl IPH
MOJIy4€HUH OCHOBHOTO 00111ero 00pa3zoBanus u ¢ yuérom KoHnenmuu npenoiaBanus
yueOHOro mnpeaMera «XuUMHS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoii
Qenepanny, peanu3yroUMX OCHOBHBIE 00I€00pa3oBaTelbHbIE MPOrpaMMbl (YTB.
Pemennem Kosmernn Munnpocsemenns Poccun, nporokon ot 03.12.2019 N TIK-
4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O HPEJIMETA «XUMMUS»

Bxnan yueOHoro npeamera « XUMHs B TOCTHXKEHHE 11€JIei OCHOBHOTO OOIIETO
oOpa3zoBaHusi 00YCJIOBJIEH BO MHOTOM 3HAYE€HHWEM XUMHUYECKON HayKu B MO3HAHUU
3aKOHOB MPHUPOJIbI, B Pa3BUTHUU MTPOU3BOAUTEIILHBIX CHII O0IIECTBA U CO3/JAaHUN HOBOM
0a3bl MaTepUAIIbHOMN KYJIBTYPHI.

XUMHSI KaK B3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK PpACIpPOCTpPaHHIIA CBOE
BIIMSIHUE Ha BCE O0JIACTH 4YEJIOBEYECKOI'O CYIIECTBOBAHHUSA, 3aJajla HOBOE BHUACHHE
MHpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM
YCJIOBUEM >KM3HU OOIIECTBA: 3HAHME XUMHUHU CIY>KUT OCHOBOM iJisi (pOpMHpOBaHUS
MHPOBO33PEHUSI YEJIOBEKA, €ro MPEACTABICHUNA O MaTepHaIbHOM €IMHCTBE MUPA;
BOXHYIO  POJIb  WIpaloT  (popMupyeMble  XUMHEH  TPEACTaBICHUS O
B3aMMOIIPEBPAIEHUSX YHEPTUU U 00 SBOJIOIMU BEIIECTB B MPHUPOJIC; COBPEMEHHAs
XUMUSl HalpaplieHa Ha pelieHHue IIO0ANbHBIX MPOOJEM YCTOMYHMBOIO pPa3BUTHUSA
YEJIOBEUYECTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM U  SKOJIOTHMYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

B ycnoBusix Bo3pacTaroiero 3HadeHusl XUMUU B )KM3HU 00111€CTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XUMUYECKOT0 00pa3oBaHusi. B miiane cormann3anuu OHO SIBISIETCS
OIHUM W3 YCIOBUN (OPMHUPOBAHUS HHTEIUICKTA JHUYHOCTH W TAPMOHUYHOTO €€
pa3BUTHSL.

CoBpeMEHHOMY  YEJIOBEKY XHMMHUYECKHE 3HAaHHMS  HEOOXOAUMBI IS
pUOOpPETEHUST OOIIEKYILTYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COIlMyME W OTBETCTBEHHO Yy4YacTBOBAaTb B MHOTOO0Opa3HOM »KW3HU OOIECTBA, IJIS
OCO3HaHMSI BAKHOCTHM PA3yMHOI'O OTHOIIEHUS K CBOEMY 3I0POBBIO U 3I0POBBIO
IpYyTUX, K OKPYKAIOLIEW NPUPOAHOM cpene, s TPaMOTHOTO IOBEACHUS IIPH
WCHOJIb30BaHUH PA3JIUYHBIX MATEPUATIOB U XUMUYECKUX BELIECTB B MOBCEIHEBHOU
KU3HU.

Xumuueckoe oOpa3oBaHHE B OCHOBHOM IIKOJE SBJISETCS 0a30BBIM 10
OTHOIIEHHIO K CHUCTeMe oO0mero xumudeckoro obpaszoBanus. [loaTomy Ha
COOTBETCTBYIOILIEM €My YPOBHE OHO pealn3yeT MPHUCYIIHE OOIIeMYy XMMHYECKOMY



00pa30BaHUIO KJIIOUEBBIE LIEHHOCTH, KOTOPBHIE OTPa)XarwT TOCYJapCTBEHHBIE,
OOIIECTBEHHbIE U MHAMBUAYAJbHbIE MOTPEOHOCTH. DTUM OMpPEIENSIeTCs CYIIHOCTD
oOmielt crpateruu OOy4eHMs, BOCIUTAHUS U Pa3BUTUS OOYYaIOIIUXCS CPEJCTBAMU
y4eOHOTO IpeIMeTa « XUMUsD».

N3yyenue mnpenmera: 1) cmocoOCTBYeT peanu3alud BO3MOXKHOCTEH st
caMOpa3BUTHUA U (POPMUPOBAHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH U (PyHKIIMOHATBHON
IPaMOTHOCTH; 2) BHOCUT BKJaJ B (OPMHUPOBAHHUE MBIIUJICHUS M TBOPUYECKHUX
CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEIPHOU Y4eOHOU JeATeTbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MMOBCEHEBHOMN XU3HH, TaK U B MPOQPECCUOHAITBHON NEATETLHOCTH; 3) 3HAKOMHT CO
cnenuUKO HAYYHOTO MBINUICHHUS, 3aKIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAIa Ha
€IMHCTBO MPUPOJILI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOI TPaMOTHOCTH MOJPOCTKOB; 4) cocoOCTBYET (POPMUPOBAHUIO
LIECHHOCTHOI'0 OTHOILLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

Ha3BanHuble HampaBiieHUsI B OOYYEHHH XUMHUU OOECIEYMBAIOTCS CIEIUPUKON
COZEpXKaHUS IPEAMETa, KOTOPBIM SBISAETCA NEJarOrM4ecKd aJanTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEICTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMun OCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOEHUE OOYYAIOIUMUCS
OCHOB HEOPraHUYECKOW XMMHUHU M HEKOTOPHIX MOHATUA W CBEJAEHUN 00 OTIEIhHBIX
00bEKTaX OPraHUuYeCKOM XUMUH.

CrpykTypa cojaepkaHusl mpeaMeTra cPopMUpoBaHA HA OCHOBE CHCTEMHOIO
noaxoaa K ero uzydeHuro. CoaepkaHHe CKJIAJbIBACTCA U3 CHUCTEMbI MOHATHUH O
XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI MMOHATHM 0 XUMHUYECKOM peakiiuu. O6e
ATU CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI 110 MPUHIMITY MTOCIEI0BATEILHOTO PA3BUTHUSA
3HAHMI Ha OCHOBE TEOPETUYECKUX MPEACTABICHUNA PA3HOrO YPOBHS: ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEr0 €CTECTBO3HAHUSA, YPOBHS [leprnoanueckoro
3akoHa /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YUYEHHS O CTPOCHUU aTOMa
Y XUMHUYECKOU CBS3H, MMPEJCTABICHUMN 00 dJIEKTPOJIUTUYECKON AUCCOIUAIINU BEIIECTB
B pacTBOpax. TeopeTndeckue 3HAHUS PACCMATPUBAKOTCA HAa OCHOBE 3MIIMPUYECKHU
MOJIYYCHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCJIEIOBATEILHO OT OJHOTO
YPOBHS K JPYTOMY, BBITIOJHSS (QYHKIUUA OOBSICHEHUSI U MIPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUSI U BO3MOXHOCTEW MPAKTUYECKOrO IMPUMEHEHHS U IOIYyYECHUS H3y4aeMbIX
BEIIIECTB.

Takasi opraHuzamnusi cojJepKaHus Kypca CIIOCOOCTBYET MPeICTaBICHUIO
XMMHUYECKOM COCTABIAIOIIECH HAay4YHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOU
npupojbl. TeM caMbIM OO0€CIEUUBACTCA BO3MOXKHOCTH (OPMUPOBAHUS Yy
00yJaromuXxcs IEHHOCTHOTO OTHOIIECHUSI K HAYYHOMY 3HAHUIO U METO/1aM TMO3HAHUSI B
Hayke. Ba)kHO Takke 3aMEeTUTh, YTO OCBOCHHUE COACPIKAHUSI Kypca MPOUCXOAUT C
MPUBJICUCHHEM 3HAHUN U3 paHee H3YUYCHHBIX KypcoB: «OKpyKaroUUid MHDY,
«buoinorusa. 5—7 knacce» u «Pusnka. 7 Kiacey.

HEJHA N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUS»



K HampaBneHu:0  MNEPBOCTENEHHOM  3HAYMMOCTH IPU  PEAM3aLNU
oOpa3zoBarenbHbIX  (QYHKIMH  npeaMeTa«XuMus»  TPATUIUMOHHO  OTHOCST
dbopMHpoBaHrE 3HAHUN OCHOB XMMHYECKOM HAyKHM Kak 00JIACTU COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON [EATETbHOCTH YeJlOBeKa W Kak OJHOr0 U3
KOMITOHEHTOB MHPOBOM KyJbTYphl. 3ajada mnpeaMera COCTOMT B (OpPMHPOBAHUU
CUCTEMbl XUMHUYECKUX 3HAHUNW —BaXHEWUIUX (AKTOB, TMOHATUH, 3aKOHOB U
TEOPETUYECKUX  MOJOKEHUM, JOCTYMHBIX O0OOIEHUH  MHPOBO33PEHUYECKOIO
XapakTepa, f3blKa HAYKH, 3HAHUM O HAy4HBIX METOJAaX H3yYEHHs BEIIECTB H
XUMHUYECKUX PEaKInil, a Takke B (POPMUPOBAHUHU U PA3BUTUU YMEHHHA M CIOCOOOB
NEeSATEIbHOCTH, CBS3aHHBIX C IUIAHHPOBAaHUEM, HAOIIOACHUEM U IPOBEICHHEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJIEHHEM TIpaBUJ O€30MacHOr0 OOpalieHus ¢
BEILIECTBAMH B MIOBCEIHEBHOW KU3HH.

Hapsgy ¢ »TUM Lenum H3ydeHHsl OpeaMeTra B MpOrpaMMe YTOYHEHBI M
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
oOpazoBanust. CeroHs B 00pazoBaHUM 0CO00 3HAUMMOM PU3HAETCS HAPABICHHOCTh
oOy4eHHs Ha pa3BUTUE U CAaMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €€ UHTEIUIEKTA U
oOuieit KynpTypel. OOyueHHEe YMEHHMIO YYUTBCS U MPOJOJKaTh CBOE 0Opa3oBaHME
CaMOCTOSITENIbHO CTAHOBHUTCS OJTHOM U3 BaXHEHIITNX (PYHKIMI Y4EOHBIX IPEIMETOB.

B cBsA3M ¢ 3TUM NpU U3yYEHHUH IIPEAMETA B OCHOBHOM IIKOJIE JIOMUHUPYIOIIEE
3HaUY€HUE MPUOOPENH TaKHUE 1eJIU, KaK: dbopmupoBaHue WHTEIUIEKTYaJIbHO
pa3BUTOM  JIMYHOCTH, TOTOBOM K  CamMOOOpa3oBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITENIbHOMY TPUHATHIO PEIIEHUM, CIOCOOHOW aJanTUpOBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSM >KM3HU; CAMOCTOSITENIbHOW MMO3HABATENbHOU JIEATEIbHOCTH,
Hay4HbIM METOJaM MTO3HAHUSI, POPMUPYIOITUM MOTHUBALIMIO U Pa3BUTHE CLIOCOOHOCTEN
K XUMHUH;  obOecrieueHue YCJIOBUH, CIOCOOCTBYIOITUX PUOOPETEHUIO
00y4aroIIMMUCS OMbITa Pa3HOOOPa3HOM NEATENbHOCTH, MO3HAHUSA M CaMOIO3HAHUS,
KITFOUEBBIX HAaBBIKOB (KIIFOUEBBIX KOMITIETSHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE
JUISL Pa3JIMYHBIX BUAOB JESTEIbHOCTH; dbopMHUpoOBaHUE YMEHUH OOBSICHATH W
OLICHMBATh SIBJICHUS OKPYXAIOIIEro MUpa Ha OCHOBAHMM 3HAHWM U OINBITA,
MOJIYYCHHBIX TIPU U3YUYEHUU XUMHUH; (HOpMUpPOBaHHE y o0y4aromuxcs
TYMaHUCTUYECKUX OTHOIICHWH, MOHUMAHMS LEHHOCTH XHMHWYECKHX 3HAHUM Jid
BBIPAOOTKHA HKOJOTHYECKU I€JeCO00pa3HOr0 TMOBENECHUS B OBITY W TPYAOBOU
NEATEIBHOCTH B IIEJISIX COXPAaHEHHsI CBOETO 30POBbSI M OKpPYXKAIOLIEH MPUPOIHOM
Cpelbl; pa3BUTHE MOTHBALIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTaHUIO HA OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX LICHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEr0 00yYeHUSI.

MECTO ITIPEJJMETA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IUIaHy B 9 Kilacce u3ydaeTcs npeameT «Xumus», Ha
koTopelii B yueOHOM 1uiane MBOY «Illkomna Ne 44y otBomutcst 2 y4eOHBIX yaca B
HEZIeNto, Bcero 68 yueOHbIX yaca.

PEAJIN3ALIUS ITPOI'PAMMBI BOCITUTAHUSA
Peanuzanus BoCIUTATENIbHOTO MOTEHIMANIA YPOKA MPEANOJIAraeT ClIeyIolIee:
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- YCTAQHOBJICHHE JIOBEPUTEIHHBIX OTHONICHUHA MEXKIYy YUYUTEIEM W
OoOydJarolmuMUCs, TPHUBICYCHUIO WX BHUMaHHS K OOCYyXJIaeMOil Ha ypOKe
uHpopManmuy;

- TOOYXKJeHHe OOyJarolmuXxcs COONI0IaTh Ha YPOKE OOIMICTPUHSATHICE HOPMBI
TIOBENICHUS, TIpaBUjIa OOIIEHUSI CO CTApIIUMHU M CBEPCTHUKAMHU, IPUHIIUITB YIeOHOMH
JTUCIMIUTAHBI 1 CAMOOPTaHU3aINY;

- TIPUBJICYCHUE BHUMAHHS O0yUaIONIUXCS K IEHHOCTHOMY aCIeKTy U3y4aeMbIX
Ha YpOKax sBJIICHWH, OpraHu3anus Ux paboThl C MOJy4yaeMO Ha ypOKe COLUATbHO
3HAUMMOW WHGPOPMAIME — WHHUIIMAPOBAHUE €€ OOCYXKICHUS, BBICKA3BIBAHUS
00y4aroIMMUCS CBOETO MHEHUS TI0 €€ MOBO/1Y, BEIPAOOTKH CBOETO K HEH OTHOIICHUS;

- HCIOJIb30BAaHME BOCHUTATENBHBIX BO3MOXXHOCTEH  ypoka qyepes
JEMOHCTPALMIO  OOyYaroIUMCS  MPUMEPOB  OTBETCTBEHHOTO,  TPaXTAHCKOTO
MOBEJICHUS, TPOSIBICHUSI YEJIOBEKOMIOOMS M JOOPOCEPACUHOCTH, uepe3 Moadop
COOTBETCTBYIOIIMX 3aJlay JIJI PEIICHUs, MPOOJIEMHBIX CUTYaIlul ISl OOCY>KJIECHUS B
KJ1acce;

- IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (OpM PabOThI C OOYYAIOUIUMUCS:
UHTEJUICKTYaJbHbIX ~ UTP, CTUMYJUPYIOIIMX  TO3HABATEIbHYI0  MOTHBALIUIO
oOyuaromuxcst; JUCKYCCUH, KOTOPbIE JAl0T 00yYaroMMCsl BO3MOKHOCTb IPHOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOIO IUAJIOTa; TPYMNIOBOM pabOThl WK pabOTHI B Mapax,
KOTOpbIE y4aT oOydYaronuxcsi KOMaHJIHON padoTe M B3aUMOJCHCTBUIO C JIPYTUMHU
00y4aroIMUMUCH;

- BKJIIOYEHHE B YPOK WTPOBBIX MPOLEAYP, KOTOPHIE TOMOTAIOT MOAJIEPKATh
MOTHBAIMIO OOYYAlOMIMXCsA K TOMYyYEHWIO 3HAHWH, HaJa)XUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIGHWHA B Kjacce,  IOMOTAalOT  YCTaHOBJICHHUIO
no0poxkenaTeIbHON aTMOc(ephl BO BpeMsl YPOKa;

- opraHu3anus Ie(cTBa MOTUBHPOBAHHBIX M APYAUPOBAHHBIX O0YJaIONTUXCS
HaJ UX HEYCIEBAIOIMMU OJHOKJIACCHUKAMHM, NAIOIIETO OOYyYaroIIUMCS COIUAIBHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA U B3aUMHOMN TTOMOIITH;

- UHUIMMPOBAHHE W TOAJEPKKA HCCIEAOBATEIIbCKON  NIEATENbHOCTH
oOydJaromuxcsi B paMKaxX pealu3alid WMU WHAUBUIAYAIbHBIX U TPYHIOBBIX
UCCIIEZIOBATEIBCKUX MPOEKTOB, YTO JAaCT 00YyYarolMMCsT BO3MOXKHOCTh MPHOOpPECTH
HAaBBIK ~ CAMOCTOSITEIBHOTO  PEIIEHUS  TEOPETHYECKOW  MpoOJIeMbl,  HaBBIK
reHepupoBaHus W OGOpMIICHHS COOCTBEHHBIX WJEH, HaBBIK YBaXXUTEIBHOTO
OTHONICHUS K YYXXUM HIesIM, opOopMIIEHHBIM B paboTax IpYyrux HCCleaoBaTenei,
HABBIK ITyOJIMYHOTO BBICTYIUICHUS TIEpPEea ayJAWTOPUEH, apryMEHTHPOBAaHUS U
OTCTaWBaHUS CBOCH TOUKH 3PCHHSI;

- IICTIOJIH30BaHKE HA ITAIle aKTyaIH3aI[iH OTIOPHBIX 3HAHUH pabOThI IO TOTOBBIM
yepTekaM, TPeHaKEphI, padoTy B apax, IPUMEHSIThL HHTEPAKTUBHYIO JTOCKY;

- WCTIONB30BAaHUE HA YpPOKE pPa3HBIX BHUAOB KOHTPOJSA, YTO TIO3BOJUT
OCYIIECTBJISITh  HPAaBCTBEHHOE  BOCIHMTAHHWE, BOCIHUTHIBATH  OTBETCTBEHHOCTb,
CaMOCTOSITEIIbHOCTh, KpUTUYHOCTD, CHUITY BOJIM, KOMMYHHUKA0EIBHOCTD, TPYA0Jt00UE;

- BOCIIUTAHWE TBOPYECKOW CAMOCTOSTEIBPHOCTH C TOMOIIBIO PA3TUIHBIX
TBOPYECKUX JIOMAIIHUX paloT;



- INPUMCHCHHUC PA3HBIX CII0C000B OLICHUBAHUA, YTO OKAXKCT ITOJIOKHUTCIBHOC
BOBHCﬁCTBHe Ha pe6eHKa H B IINIaHC YCIICXa U B CJIy4dac HCydaY,

- IIPOBCACHUC OTalla pe(bJIGKCI/II/I Ha KaXIOM YPOKC, YTO IIO3BOJIUT
KOPPECKTHUPOBATDH BOCIIUTATCIILHBIC 3a1a49X YPOKa.

COJEPKXAHUE YYEBHOI'O IIPE/IMETA

9 KUIIACC

BemecTBo M xXuMu4ecKasi peakuus

Ilepnonnueckuit 3akoH. [leproanueckas cucteMa XuMA4eCKux 3ieMeHToB Jl. H.
MenneneeBa. CrpoeHre aroMoB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
XUMHAYECKHUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOAOB, KAWL, KAJIbLUA U UX COCIUHEHUM B
COOTBETCTBHH C MOJOKEHUEM DIIEMEHTOB B [lepnoandeckon cucreMe U CTPOEHUEM X
aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XMMHUYECKOM CBS3M. THIBI KPUCTAJUIMYECKHX
PELETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAIIINYECKON PEIIETKU U BUIA
XUMHYECKOU CBA3H.

Knaccudpukanus ¥ HOMEHKIATypa HEOPraHMYECKHUX BELIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pasau4YHbIM KJlaccaM HEOPraHUYECKUX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMu4ecKuX peakluid Mo pa3iuyHbIM MpU3HaKaM (110 YUCTYy U
COCTaBY YYaCTBYIOUIUX B PEAKIMU BEIIECTB, 10 TEIIIOBOMY (D (PEKTY, 10 U3MEHEHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX OHIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[lonsiTue o ckopocTH XuMHueckol peakuuu. [loHsTme 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKMX peakiusx. [[oHATHE O TOMOT€HHBIX M T€T€pPOre€HHBIX
peakuusax. [lonatue o karanmmse. [loHsATHE O XMMHYEeCKOM paBHOBeCHMU. DaKTOpHI,
BIMAIOIIME HA CKOPOCTb XMMHYECKOW pPEAKIUMU U IIOJOKEHUE XUMHUYECKOIO

PaBHOBECHSL.
OKUCANTETLHO-BOCCTAHOBUTENIBHBIC peakuuu, AJIEKTPOHHBIN Oananc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBiienue YpPaBHEHUU

OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKUM €  HCHOJIb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopusi PNEKTPOIUTUYECKON AUCCOIMUALUUA. DIEKTPOIUTHI U HEIIEKTPOJIHTHI.
Katuonbl, aHnonsl. MexaHW3M JUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BHAAMU
xuMuueckoi cBs3u. CreneHp auccornuanuu. CUabHbIE U CIa0bIe dJIEKTPOIUTHI.

Peakuun moHHOro oO6meHa. YCIIOBHSI MPOTEKAHUSI PEaklMii MOHHOTO OOMeEHa,
MIOJIHBIE U COKPAIIEHHBIE MOHHBIE YPaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM
U CoJell B CBETE TMPEIACTABICHUNH 00 DJICKTPOJMTHUYECKON JHUCCOLMUAIINY.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHSATHE O TUIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIIAMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEIIECTB — METAJVIOB M HEMETAJIOB (Tpadurta 1 amMasa), CIIOKHBIX BEIIECTB (XJI0pHUIa
HaTpus), WCCIECIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKON peakiuu OT
BO3JICUCTBHS PA3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE AICKTPOIPOBOTHOCTH PACTBOPOB
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BEILIECTB, IMpOLEccCa JUCCOLMALMM KHUCIOT, IIeJo4ed M cojieid  (BO3MOYKHO
UCIIOJIb30BAaHUE BUJEO MATEPUAIOB), IPOBEIACHHE OIBITOB, WIUIIOCTPUPYIOLINX
IpU3HAKU MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa30BaHUE OCaJKa, BBIJCICHUE
rasza, oOpa3oBaHHE BOJIbl), OMNbBITOB, WIIIOCTPUPYIOLIUX MHPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEakUUil (FOpeHue, peakuuu pas3IoKEeHUs, COCIUHEHUS),
pacno3HaBaHWE HEOPraHWYECKHX BELIECTB C IMOMOIIBIO KaYECTBEHHBIX PEAaKIUi Ha
MOHBI, PEIICHNE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl U MX coeiMHEHUA

OOmrast  xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTtpoeHne u (U3NYECKHUE CBOMCTBA IMPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHYECKUE CBOMCTBA HA TPUMEPE XJI0pa (B3aMMOJIEHCTBHE C
METaJUlaMHM, HEeMeTajUlaMH, Iuesodyamu). XiopoBoaopon. ConsiHas KHCIIOTAa,
XUMHUYECKUE CBOMCTBA, MOIyYeHUE, MpUMEHEeHHeE. [{eficTBHe XJ10pa U XJIOpOBOI0OpoAa
Ha OpraHu3M 4YeJloBeKa. BaykHelme XJI0opuapl U UX HaX0XKICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 37eMeHTOB VIA-rpymnmbel. OcoOe€HHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHblE CTEeNeHU OoKucieHus. CTpoeHue U (PU3MUEecCKHe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJA U CEpbl. AJUIOTPONHbIE MOAU(PUKALIUN KUCIOPOJa U
cepbl. XuUMHUYECKHe CBoilcTBa cepbl. CepoBOIOpPOA, CTPOCHHE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, pU3NYeCKUe U XUMUYECKHE CBOMCTBA (00IIME KaK MpeaCcTaBUTENs
KJlacca KHUCIOT M crnenupuyeckue). XUMUYECKHE PEaKIHM, JeKallhe B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJy4eHUs CEepHOMl KHCIOThL. IlpuMeHeHune cepHOU
KUCIOThl. CoOJM CepHOM KHUCIOTHI, KauyeCTBEHHas peakuuss Ha Cyib(paT-uoH.
Haxoxnenue ceppl M €€ coenMHEHHMM B mpupone. XUMHUYECKOE 3arps3HCHHE
OKpPYXaOIEl Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE JOXKAM, 3arps3HEHUE BO3oyXa
1 BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAIIECHUS.

OO6mrast xapakTepucTuka djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHsA. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢usnyeckue u xumuueckue cpoictBa. Kpyrosoport azora B npupoje. AMMHakK, ero
(pu3nyeckue 1 XMMUYECKHE CBOMCTBA, MOJIydeHre U npuMeHeHne. Coau aMMOHUS, UX
(puznyeckue 1 XuMU4EeCKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI
aMMOHHUA. A30THasi KUCIIOTa, €€ MojdydeHue, (pu3nueckue U XUMUYECKUE CBOWCTBA
(obmue kak mpeAcTaBUTENs Kiacca KHCIOT M crnernuduueckue). Mcmonb3oBanue
HUTPATOB U COJIEl aMMOHHUSI B Kau€CTBE MUHEPAIbHBIX YAOOpeHHl. XHMHUYECKOe
3arpsi3HEHHE OKPYXKAIOIEeW Cpelbl COECIMHEHUSMH a30Ta (KHCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa, MOYBBI U BOJOEMOB). Docdop, alIoTponHbIe MOAUPUKALIUN
docdopa, puznueckue u xumuyeckue corctra. Oxeun docdopa (V) u pochopnas
KHUCIIOTa, (U3MYECKUE M XUMHUYECKHME CBOICTBa, mnonydeHue. Mcmnoab3oBaHue
¢docdaToB B KaueCcTBE MUHEPATIBHBIX yJIOOPEHUI.

OO6mrast xapakrepuctuka 3meMeHToB I[VA-rpynmbel. OCoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. YTJIEepOoJ, aNIOTPONHbIE MOAU(UKAIIIH,
pacrnpocTpaHeHHe B MpUpoje, (pu3Hueckue M XMMHYECKHE CBOWCTBA. ANCOpOIMSL.
Kpyrosopot yraepoza B npupoae. OKkcuabl yriepoa, ux Gpusnieckue 1 XuMu4ecKue
CBOMCTBa, JEHCTBHE HA JKMBbIE OPraHU3Mbl, TOJYyYEHHE U NPHUMEHEHHE.
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DKoJIoTHUECKHe TMpOoOJIeMbl, CBsi3aHHBIE ¢ OkcuaoMm yriepoaa (IV), rumotesa
rJ1I00aJIbHOTO TOTEIUICHUS KIIMMata, MapHUKOBBIA 3P (deKT. YToiabHas KUCIoTa U e
colid, MX (uU3MYecKkue U XHUMHUYECKHE CBOWMCTBA, MOJyYE€HHWE U TNPUMEHEHHE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmosb3oBaHue kapOOHATOB B OBITY,
MEJIMLIHUHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SIIICTBE.

[lepBoHavasibHbIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, 9TaHOJ, TJIUIEPUH, YKCyCHasi KUCIIOTA).
[IpupoHBIE NCTOYHHUKY YIIJIEBOJOPOAOB (YroJib, IPUPOAHBIA Ta3, HEPTH), TPOTYKTHI
ux nepepadoTku (O€H3MH), UX POJb B OBITY WM NPOMBINUIEHHOCTU. [loHsTHE O
OMOJOTMYECKH BaKHBIX BELIECTBAX: KUPAX, OEIKax, yriIeBOAax — U UX POJIM B KU3HU
4yeJioBeKa. MarepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUM.

Kpemnuii, ero ¢pu3nueckue 1 XuMUYECKHUE CBOMCTBA, MOJYUYEHHUE U IPUMEHEHHE.
Coenunenust kpeMHus B ipupojie. O0uue npeacTasieHus 00 okcuae kpemuus (IV) u
KpeMHHUEBOU Kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B IPOMBILIICHHOCTH.
Baxkneiiime cTpouTeNbHBIE MaTepUalbl: KepamMHMKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipodaembl 6€301MacHOro UCIIOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUajIoB B
NOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHHue 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
pOBEJCHHE KAaUECTBEHHBIX PEAKIIUNA HA XJIOPUA-UOHBI U HAOIIOACHHE MPU3HAKOB UX
MIPOTEKaHUs, OMBITHI, OTpaKaroUIMe (PU3NYECKUEe U XUMUYECKHE CBOMCTBA TAJIOT€HOB
U UX COEAMHEHUH (BO3MOXHO MCIOJb30BaHUE BHUIEOMATEPHAIIOB), O3HAKOMIICHUE C
oOpa3naMu XJIOpUIOB (TaJIOT€HUIOB), O3HAKOMJICHHE C OOpa3laMu cepbl U €€
COCIMHEHHUSIMU  (BO3MOXHO MCIOJB30BAHUE BUJEOMATEPUATIOB), HAOJIOIECHHE
nmpoiiecca OOYTJauMBaHMS caxapa TMOJ JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHCJIOThl, W3YY€HHUE XHUMHYECKHUX CBOMCTB pPa30aBIECHHON CEpHOM KHUCIOTHI,
IpOBEJCHUE KaueCTBEHHOM peakluu Ha Cylb(aT-uoH M HaON0JIeHuEe NpU3HaKa e
POTEKaHMs, O3HaKOMJIEHHE C (U3MYECKMMU CBOMCTBaMHU a30Ta, ¢ochopa U ux
COEIMHEHMI (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUATIOB), 00pa3IiaMu a30THBIX U
dbochopHbIX yaoOpeHuid, IOIyYeHHe, coOHMpaHue, paclo3HaBaHWE W HU3YUYEHHUE
CBOMCTB aMMHaKa, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMi Ha MOH aMMoHus U (ocdart-
MOH M U3YYECHHE NPU3HAKOB MX MPOTEKAHUS, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C ME/IbIO (BO3MOKHO MCIOJb30BAHUE BUIEOMATEPUAIIOB), H3yUYECHHE
MojieNiel KpUCTAINTMYECKUX PEIIETOK anmasa, rpadura, GyiepeHa, 03HaKOMIICHUE C
IpoIIeCCOM  aACOpPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM MPOTUBOra3a, IMOJIy4YeHUEe, COOMpaHHe, paclo3HaBaHWE W H3y4UEHHUE
CBOMCTB YTJIEKHMCIIOIO ra3a, MPOBEJCHHE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBI U U3yUEHHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C TPOIYKIUEN
CUJIMKATHON MPOMBIIIJIEHHOCTH, PEUIEHUE 5SKCIEPUMEHTANIbHBIX 3aJad MO0 TeMe
«BaxxHeunIre HeMeTauIbl U UX COCAUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO11as XapaKTepUCTUKAa XUMUYECKHUX 3J€MEHTOB — METaJJIOB HA OCHOBAaHUU UX
nonoxenus B Ilepuoanueckon cucreme xumuaeckux anemeHToB . 1. Menneneesa u
cTpoeHus aTomMoB. CTpoeHue MeTauioB. MeTalimyeckas CBA3b M METAJIMYecKas
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KpUCTaJUIMYECKasi pemeTka. OJIEKTPOXUMUUYECKUN Pl HaNpsKEHU METalIoB.
duznyeckue U XUMHUYECKHEe CBOMCTBa MeTauioB. OOIIue CrocoObl IMOTyYEHHUS
MeTaiioB. [IoHSITHE O KOPPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUTHl MX OT
koppo3uu. CiuiaBsl (CTajb, 9yr'yH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHUE B OBITY
Y IIPOMBIIIIJIEHHOCTH.

[Ilenounsle MeTauibl: moJiokeHUe B Ilepumoamdeckol cucremMe XHUMHUYECKUX
anemeHToB [[. M. MenaeneeBa, CTpOCHHME HX aTOMOB, HaXOXJCHUE B TMPHUPOJIE.
@u3znyeckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKcuiabl u
TUAPOKCUBI HATpUs U Kanud. [I[puMeHeHre MeI0UYHbIX METAIJIOB U UX COCTUHECHMUIA.

[[lenoyHo3eMenbHbIE  METaJUIbl MAarHMid M KalbLMH: IIOJIOXKEHHE B
Ilepnognuecko cucreme xumMudeckux 3yeMeHToB 1. M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoOXJieHHe B mpupoje. OPu3nvecKkue U XMMHUUYECKHUE CBOMCTBA MarHus U
Kanblus. Baxuelive coeuHeHUsT Kanbius (OKCUA, TUIAPOKCH, coin). KECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AJOMUHUIN: T0JI0’keHUE B [lepnoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToMa, HAXOXKAEHUE B mpupoae. Puznueckue u
XUMHUYECKUE CBOMCTBA amtOMHUHMS. AMQOTEpHBIE CBONCTBAa OKCHAA U THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoandeckoit cucteMe XuMuueckux 3jiemeHToB J1. U.
MeHnzeneeBa, CTpOEHUE aTOMa, HaX0XkAeHUE B npupoae. Pru3ndyeckne U XUMUYECKHE
cBoMcTBa xene3a. Oxcuibl, ruapokcu bl u con xkenesa (II) u xxenesa (I1I), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpa3laMd METAIOB U CIUJIaBOB, WX (U3UYECKUMU
CBOMCTBaMU, U3yUCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHUE
BUJICOMATEPUATIOB), OCOOCHHOCTEN B3aMMOJEUCTBHUS OKCHAA KaJlbLMS M HATPUSA C
BOJOW (BO3MOXKHO HCIOJIb30BaHUE BUJICOMATEPUATIOB), WCCIIEJOBAHUE CBOWCTB
KECTKOM BOJIBI, MPOIECCa TOPEHUS JKeJie3a B KUCIOpoie (BO3MOXKHO HCIOIb30BAHHE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMil Ha WOHBIL:
MarHusi, KajubllUs, amoMHuHHS, 1uHKa, >keneza (II) u xenesa (III), memu (II),
HAOJIIOICHHE U OTMMCAaHUE MIPOLIECCOB OKPAITUBAHUS TUIAMEHH MOHAMH HATpPHs, Kaus
U Kanbuus (BO3MOXXHO UCIIOJb30BAaHUE BHUIECOMATEPHUAJIOB), HCCIIEIOBAHHE
aM(OTEPHBIX CBOMCTB THAPOKCHUIIA AITIOMUHUSA W TUIAPOKCHAA IIMHKA, DPEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BakHEeWIlIe METAJUIbl U UX COCTMHEHUS.

XHMHS M OKPYKAIOLIAA cpela

BemectBa u marepuanbl B IIOBCEIHEBHOM >KM3HM 4YeEJIOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XUMUUYECKUX peakuuii B ObITy. IlepBas momoiis mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXKaromier cpeanl (TpeaesibHas I0mycTUMAast
KOHIleHTpanus BemlecTs, nainee — [[JIK). Ponb XuMuUK B pEIIEHUU SKOJOTHYECKUX
mpo0Jem.

Xumuueckuii IKChepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIABbl METAIJIOB, TOJUMEPHBIC
MaTrepuabl).



Mesicnpeomemmunle cea3u

Peanmuzanus MeXNpeIMETHBIX CBS3CH NpH HM3yYCHHH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHNE KaK OOIMUX €CTCCTBCHHO-HAYYHBIX TOHSTHH,
TaK Y MIOHATHH, SBJISIOIMIUXCS CUCTEMHBIMH TSI OT/ICIIBHBIX IIPEIMETOB €CTECTBEHHO--
HAyYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-Hay4YHbIe TMOHSTHS: Hay4HbIM (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJU3, CHUHTE3, KIacCHPUKAIUI, TMCPUOAUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, H3MEPEHUE, MOJICITb, SIBIICHHE, TAPHUKOBBIA YD (DEKT,
TEXHOJIOTHSI, MATEPHUAJIBI.

duznka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOTIBI,
PaAMOAaKTUBHOCTh, MOJICKYJIa, JIEKTPUUECKHH 3apsi/l, MPOBOJTHHUKH, TOTYITPOBOIHUKH,
TUAJICKTPUKHU, (OTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM, arperaTHOe COCTOSHHE
BEIIECTBA, Ta3, pPacTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs PEIMIETKA, CILIABHI,
(bU3UYECKHE BEIMUUHBI, €AMHUIIBI U3MEPEHHUSI, KOCMHUYECKOE IIPOCTPAHCTBO, TIJIAHETHI,
3BE3161, ComHILE.

buonorus: ¢otocuHTe3, abIXaHue, Omocdepa, IKOCHCTEMA, MHUHEPAJIbHBIC
yI00peHns, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPaIBI, TOPHBIE TTOPObI, TOJIE3HBIC
HCKOITaeMbI€, TOILIUBO, BOJIHBIC PECYPCHI.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDI

W3ydeHne XuMIM B OCHOBHOM IIKOJIE AT BO3MOKHOCTD IOCTHYB CIIEIYIOIINX
pE3yNbTAaTOB B HAMPABICHUH JJUYHOCTHOTO PA3BUTHS:

1) BocnuTaHME POCCUUCKOW TPaKJAHCKOM HACHTUYHOCTU: NaTPUOTU3MA,
M00BH U yBaXkeHHsI K OTE€UYeCTBY, YyBCTBA FOPJIOCTH 3a CBOIO PoiuHy, 3a poCcCUCKYIO
XUMHUYECKYIO HAYKY;

2) ¢opmupoBaHHE  LIETOCTHOIO  MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPAa3BUTHS HAyKM WU OOLIECTBEHHOM NPAKTHKH, a TaKKe
COLIMAJIbHOMY,  KYyJbTYpHOMY, SI3BIKOBOMY U  JTyXOBHOMY  MHOI000pa3uio
COBPEMEHHOT'0 MUPa;

3) ¢dopMupoBaHHE OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO U CaMOOOpPAa30BaHMIO HAa OCHOBE MOTHMBALMM K
0Oy4EeHHIO ¥ TIO3HAHUIO, BBIOOPY MPOGHUILHOTO 00pa30BaHuUs HA OCHOBE HH(OPMAITUU
O CYIIECTBYIOIMX MPOPEecCHsiX U IUYHBIX MPOo(ecCHOHATBHBIX MPEANOYTEHHMH,
OCO3HaHHOMY IMOCTPOCHUIO MHANBUYAJIbHON 00pa30BaTeIbHON TPAEKTOPHUH C YUETOM
YCTONYMBBIX MO3HABATEIHHBIX HHTEPECOB;

4) dhopMupoBaHHE KOMMYHMKATUBHOW KOMIIETEHTHOCTH B 0Opa3oBaTEILHOM,
OOIIIECTBEHHO TOJIE3HOH, Y4eOHO-HCCIeA0BaTEIhCKOM, TBOPUSCKON U APYTUX BUAAX
JESTEIbHOCTH;

5) dbopmupoBaHHe NMOHUMAHHS IIEHHOCTH 3J0pPOBOIO M 0Oe30macHOro odpasa
KU3HU; YCBOCHHME TMPAaBUJ HWHIUBUAYAIbHOTO M KOJUJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B UPE3BBIYANHBIX CUTYALMSIX, YTPOKAIOIINX JKU3HU U 3[I0POBBIO JIOJICH;

6) ¢bopMupoBaHHE TMO3HABATEIHHOW W MH(POPMAIMOHHON KYyJIbTYphl, B TOM
YHClIe Pa3BUTHE HABBIKOB CAMOCTOSITEIBHOW paboThl ¢ y4eOHBIMH TOCOOUSMH,
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KHUTAaMH,  JOCTYNHBIMH  HHCTPYMEHTaMH W  TEXHMYECKUMH  CPEACTBAMU
MH(QOPMALIMOHHBIX TEXHOJIOTHIA;

7) ¢popMupoBaHUE OCHOB JKOJOTMUYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHMUS
[ICHHOCTH JKM3HU BO BCEX €€ MpPOSBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
OepeKHOTO OTHOILIEHHS K OKpYKalolel cpene;

8) pa3BUTHE TOTOBHOCTH K PELICHHIO TBOPUYECKUX 3a/lad, YMEHUS HAXOAUTh
aJIeKBaTHBIE CIIOCOOBI TI0 BEIEHUS U B3aUMOJCHCTBHS C MapTHEPAMU BO BpeMs yued
HOW 1 BHEYYEOHOU J1eATEIHHOCTH, CIIOCOOHOCTH OLIEHUBATH MPOOJIEMHBIE CUTYAI[UH U
ONEpaTHUBHO MPUHUMATH OTBETCTBEHHBIC PEUICHUS B PA3IUYHBIX MPOTYKTUBHBIX
BUJAX JeATeNbHOCTU (yueOHasi MOMCKOBO-HMCCIEeI0BaTEIbCKas, KiyOHas!, IPOEKTHAs,
KpPY>KKOBas U T. I1.).

MeranpenMeTHbIMUA pe3yJbTaTaMU OCBOECHHMS OCHOBHOM 00pa3oBaTesbHON
IPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHuUs SABJISIOTCS:

1) oBianeHrne HaBBIKAMH CAMOCTOSITEIBHOTO MPUOOPETEHHs] HOBBIX 3HAHHIA,
OopraHu3aluu yaeOHOMN JAesTeIbHOCTH, TIOUCKA CPENICTB €€ OCYIIECTBICHHUS;

2) yMEHHUE MIaHUPOBATh ITyTH JOCTUXKEHUS 1IeJIel HA OCHOBE CAMOCTOSITEILHOTO
aHajM3a YCJIOBHI U CPEJCTB MX JIOCTHXKCHUS, BBIACISTH albTEPHATUBHBIE CIIOCOOBI
JIOCTIKEHUS 1IN W BBIOMpaTh HauOoisiee 3(PGEKTHUBHBIM CrOCOO, OCYIIECTBISAThH
MO3HABATENbHYIO PE(IECKCHI0 B OTHOIICHUM JCUCTBUN IO PEIICHUIO YYEOHBIX U
MMO3HABATENILHBIX 33/1a4;

3) yMeHHWe TOHHMAaTh MPOOJIEMYy, CTaBHTh BOIPOCHI, BBIIBUTATH THITOTE3Y,
JlaBaTh OMpPECICHHs TOHATHSAM, KJIaCCHU(PHUIIMPOBATh, CTPYKTYPUPOBATh MaTepHual,
MPOBOJIUTHh  OJKCIEPUMEHTHI,  apTyMEHTHPOBaTh  COOCTBCHHYIO  TO3HIIHIO,
(hOpMyIMpPOBaTh BEIBOJIBI M 3aKTIOUCHUS;

4) yMeHHE COOTHOCHUTh CBOW JICHUCTBHS C INIAHUPYEMBIMU pe3yJIbTaTaMH,
OCYIIECTBJISITh KOHTPOJb CBOEH NESITEIIbHOCTH B TIPOllecce JOCTIKEHUS Pe3ynbTarta,
OTpeeNsaTh CIOCOObI MEHCTBUIM B paMKaxX MPEJIOKEHHBIX YCIOBUNM M TPeOOBAHMIA,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUECH;

5) dopmupoBaHre U pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJIb30BaHUS
WHCTPYMEHTOB M  TEXHHMYECKUX CPEICTB  WHOOPMAIIMOHHBIX  TEXHOJOTUM
(KOMIIBIOTEPOB ¥ MPOTPAMMHOT0 0O€cCTeueHUs) KaKk HHCTPYMEHTAIbHOU OCHOBBI
Pa3BUTHSI KOMMYHHKATUBHBIX W TIO3HABATEIBHBIX YHUBEPCAIBHBIX  YYCOHBIX
JICHCTBUM,

6) yMeHue co3/1aBaTh, MPUMEHATh M TPEOOPa30BBIBATH 3HAKW W CHMBOJIBI,
MOJICITA U CXEMBI JJIS PEIICHUS YU4eOHBIX U TI03HABATEIBHBIX 3a/1a4;

7) yMmMeHue M3BJIEKaThb MH(POpMAIMIO U3 PA3IUYHBIX MC TOYHUKOB (BKJIIOUAs
CpelncTBa MaccoBOW MH(GOPMAITMH, KOMIIAKT-IUCKH y4eOHOTO Ha3HAYCHHS, PECYPCHI
WNHuTepHeTa), CBOOOAHO IMOIB30BATHCS CIPABOYHOM JIMTEPATypOi, B TOM YHCIIC U Ha
AIIEKTPOHHBIX HOCHUTEISX, COOIOAATh HOPMBI HH(POPMAIIMOHHON M30MpATEIHLHOCTH,
ITUKU;

8) ymMeHre Ha MPAKTUKE TMOJIB30BAThCS OCHOBHBIMH JIOTHYECKUMU MPUEMAMH,
MeToAaMH  HAaOIOEHUs, MOJCIUPOBAHUSA, OOBICHEHHS, peIIeHUusT TpodieMm,
MIPOTHO3WPOBAHUS U JIP.;
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9) yMeHHe opraHu30BaTh CBOIO KH3Hb B COOTBETCTBUH C MPEICTABICHUSIMH O
3I0pOBOM 00pa3e KM3HH, MpaBax U OOA3aHHOCTAX IpakJaHUHA, IEHHOCTAX OBbITHS,
KYJIBTYPbI U COLIMAJIBHOTO B3aUMOJIEHCTBUS;

10) yMeHue BBIIOJIHATH IO3HABATENIbHBIE U IIPAKTUUECKUE 3a/1aHUS, B TOM YHCIIE
IPOEKTHBIE;

11) ymeHne caMOCTOSTENBPHO U apPTyMEHTUPOBAHHO OLICHUBATh CBOM JCHCTBUS
U JIEHCTBUSL OJHOKJIACCHUKOB, COJEP’KAaTEIbHO OOOCHOBBIBAs MPAaBUIBHOCTb WU
OIMOOYHOCTh Pe3ybTaTa v croco0a IeUCTBUA, aICKBATHO OLICHUBATH OOBEKTUBHYIO
TPYAHOCTh KaKk Mepy (PaKTHUYECKOTO HIIM IMPEAIOoJIaraeMoro pacxoja pecypcoB Ha
pElIeHUE 3a/1aui, a TAKXKE CBOU BO3MOXXHOCTH B JTOCTHXKEHHH LEIU ONPENEIEHHOM
CJIOKHOCTH;

12) ymenue paborarb B rpymnne — 3POEKTUBHO COTPYAHHYATH H
B3aMMOJICIICTBOBATh Ha OCHOBE KOOPAMHAILIMU Pa3IMUYHBIX MO3WIUN MPHU BHIPAOOTKE
OOLIEero peueHusl B COBMECTHOM JESATENIbHOCTH; CIIyIIaTh NapTHEPA, GOPMYIUPOBATH
U apryMEHTHpPOBaThb CBOE€ MHEHHME, KOPPEKTHO OTCTaWBaTh CBOIO MO3UIUI0 U
KOOPAUHUPOBATH €€ C MO3ULMEN MapTHEPOB, B TOM YUCIIE B CUTYallUU CTOJKHOBEHUS
MHTEPECOB; MPOJYKTUBHO pa3peliaTh KOHQJIMUKTHL Ha OCHOBE y4u€Ta MHTEPECOB U
HO3UIMM BCEX €ro YYaCTHMKOB, TOMCKA M OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB
paszpelieHus: KOH(QIUKTOB.

[IpeameTHsiMu  pe3ynbTaTamMu  OCBOeHUS (OCHOBHOW  00pa3oBaTENbHOMN
IIPOrpaMMbl OCHOBHOT'O 0OLIEro 00pa30BaHUS SIBISIOTCA:

1) popMupoBaHUE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHHUN O
BELIECTBAX, WX MPEBPALICHUAX M MPAKTUUYECKOM MPUMEHEHUHU; OBJAJICHUE
MOHSITUIHBIM amapaToM U CUMBOJUYECKUM SI3BIKOM XUMHUH;

2) oco3HaHuE€ OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOM HAyKH Kak
obnactu COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKUX peBpalieHuH
HEOPraHWYECKUX M OPTaHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHMM JKHBOM U
HEXKUBOW NPUPO/IBL; YIiyOIeHHe MPeACTaBICHUI 0 MaTepruaibHOM €IMHCTBE MUPA;

3) oBnIaJgeHHWE OCHOBAMHM XHMHYECKOW TI'PaMOTHOCTH: CIIOCOOHOCTBHIO
aHaJIM3UPOBaTh M OOBEKTUBHO OLICHUBATh >KU3HEHHBIE CUTYallUW, CBA3aHHbBIE C
XUMHEH, HaBbIKaMU 0€30MacHOro oOpallleHHs C BEIECTBAaMH, HCIOJIb3yEMbIMU B
MOBCEIHEBHON JKU3HU; YMEHHEM aHAIM3UPOBaTh W IJIAHUPOBATh HSKOJIOTMUYECKU
0e30macHoOe MOBEJICHUE B LIETSX COepexKEHUS 3I0POBbs U OKPYKAIOIIEH Cpe/ibl;

4) <¢opMmHupoBaHME YMEHHUHM YCTAHaBIMBATh CBSI3U MEXKIY pPEalbHO
HAOJIOAeMbIMU XUMUYECKUMH SIBJICHUSIMA U TPOILECCaMH, MPOUCXOIAIIMMU B
MUKpPOMUPE, OOBACHATh NPUYMHBI MHOTOO0Opa3Hsl BEIECTB, 3aBUCUMOCTb UX CBOMCTB
OT COCTaBa U CTPOEHHUS, & TAKXKE 3aBUCUMOCTh PUMEHEHHMSI BEIIECTB OT UX CBOMCTB;

5) mpuoOpeTeHue OmbITa HCIOJb30BAHUS PA3JIMYHBIX METOJOB H3yUYEHHUS
BEIIECTB; HAONIONEHUS 3a MX TMPEBPAIlEHUSMU IpPU TPOBEACHUH HECIOXKHBIX
XUMHUYECKUX HKCIEPUMEHTOB C HCIOJb30BaHHEM JaOOPaTOpHOro 00OpYyAOBAaHUSA U
puOOPOB;

6) yMeHHE OKa3bIBaTh MEPBYIO MOMOLIb MPU OTPABJICHUSX, 0XKOTax U JPYrHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIaOOPATOPHBIM 000PYAOBAHUEM;
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7) oBnaneHue mpuémMamMu paboThl ¢ HHGOPMAIHEH XUMUYECKOTO COMIePKAHUS,
npeACTaBIeHHON B pa3Hou dopme (B BUJE TeKcTa, hopmyll, rpaduKoB, TaOIUYHBIX
JTaHHBIX, cXeM, Gotorpaduii u ap.);

8) cozmaHWe OCHOBHI UIsi (OPMHpOBAHHS HWHTEpeca K PACHIMPEHUIO |
YIITyOJICHUIO XUMUYECKIX 3HAaHUH M BBIOOpA XUMHUH KaK MPOQMILHOTO TpeaMeTa MpH
nepexo/ie Ha CTYMEeHb cpeaHero (MoIHOoro) obmiero oopa3oBaHus, a B JaTbHEUIIIEM U
B KauecTBe cepbl cBoei MpodeCCHOHATBHON ACSITEIbHOCTH;

9) dbopmupoBaHUEe IPEACTABICHNI O 3HAYCHUN XUMHUIECKOW HAYKH B PEIICHUH
COBPEMEHHBIX JKOJIOTUYECKHX TpOOJIeM, B TOM WYHCIEC B MPEIOTBPAMICHUN
TEXHOTEHHBIX U SKOJOTHIECKUX KaTacTpod.

[IpenMeTHBbIE PE3YyABTATHI IO KAXKIOMY Pa3aeiy:
OcCHOBHBIE MOHATHS XUMUU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX IPECTABICHUN )
BBIITyCKHUK HAYYUTCS:

L OIMCBhIBATh CBOMCTBA TBépI[BIX, KHUIKHX, F&3006paSHBIX BCIICCTB,
BBIACIIAA UX CYIICCTBCHHLBIC IIPU3HAKH
L XapaKTCpHU30BaThb BCHICCTBA II0 COCTAaBY, CTPOCHHUIO H CBOﬁCTBaM,

YCTaHABIIMBATh MPUYHMHHO-CJICICTBEHHBIC CBA3HM MEXK/TY JAHHBIMH XapaKTePUCTHKAMH
BEIIIECTBA;

) pPacKphIBaTh CMBICII OCHOBHBIX XHMHUYECCKUX IMOHSATHI: aTOM, MOJICKYIIa,
XUMUYCCKUN BJIEMEHT, IPOCTOC BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTD,
UCII0JIb3Ys 3HAKOBYIO CHCTEMY XHUMHUU;

o U300pakaTh COCTAB MPOCTEHIINX BEHIECTB C TMOMOIIBI0 XUMHUYECKUX
bopMyJT ¥ CYIITHOCTh XMMUYECKUX PEaKIUi C TOMOIIBI0O XUMUYECKUX YPaBHEHUI;

o BBIUHCIISTh OTHOCUTEIIBHYKO MOJIEKYJAPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB, a TAKXKE MACCOBYIO JIOJII0 XMMUYECKOI0 JIEMEHTA B COCIUHEHUSIX;

o CpPaBHUBATh O COCTABY OKCHUAbI, OCHOBAHHUS, KUCIOTHI, COJIU;

o KJ1acCU(UITMPOBATH OKCHUJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI U COJIH
— 110 COCTaBYy;

o OTUCHIBATh COCTaB, CBOMCTBA M 3HaUeHUE (B MPHUPOJEC U MPAKTUUYECKOU
NEATEIbHOCTH YeJIOBEKa) MPOCTHIX BEUIECTB — KHUCJIOPOa U BOJIOPOJIA;

o JlaBaTh CPABHUTEIIBHYI0 XapaKTEPUCTHUKY XUMHUYECKUX DIEMEHTOB H
BAXKHEUIIINX COEUHEHUN €CTECTBEHHBIX CEMEMCTB IEIIOYHBIX METAJVIOB U TaJIOT€HOB;

o MOJIB30BATHCS J1a0OPATOPHBIM 00OPYIOBAHHEM M XUMUUYECKON TTOCYI0M;

o MPOBOJUTh HECJIOXKHBIC XHUMHUUYECKHE ONBITBI U HAOMIOACHUS 3a

U3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIECCE UX MPEBpaIEHU; COOII0IaTh MpaBuia
TEXHUKHU O€30MaCHOCTHU MPHU MPOBEICHUMN HAOIIOACHUN U OIIBITOB,;

° pa3nyaTth AKCHEPUMEHTAIBHO KUCIOTHI W WIENOYH, TMOJB3YSICh
MHJIUKATOPAMH; OCO3HaBaTh HEOOXOJMMOCTh COOIIOJCHHS Mep OC30MacCHOCTH IIPH
oOpallleHUH ¢ KUCIOTaMH U IEJIOYaMH.

BbINMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:

° IPaMOTHO O0OpAaIaThCs ¢ BEIMIECTBAMH B TIOBCETHEBHOM KU3HM;

° O0CO3HaBaTh HEOOXOJMMOCTh COOJIFOJIEHUS TIPaBUJI  AKOJIOTHYECKU

0e30macHOro MOBEICHUSI B OKpYKatoLIel IPUPOAHON CpEJIE;
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o MOHUMATh CMBICT W HEOOXOJUMOCTh COOJIFOJCHHS TPEAMHCAHUM,
npeajaraéMblX B WHCTPYKIUSAX IO HCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMUH U JIp.;

o UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIIETEHTHOCTH MpHU
BBITIOJITHCHUH HCCJICIOBATEILCKUX TPOEKTOB TI0 HW3YYEHHUIO CBOMCTB, CIIOCOOOB
MOJTYYEHHUS M pacliO3HABAHUS BEIIECTB;

o pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, HCIIOJB3YsS CpPEICTBa
YCTHOT'O U MHUCbMEHHOT'O OOIIEHUS, TPOSIBISITH TOTOBHOCTh K YBAXEHUIO HHOU TOYKU
3peHus Mpu 00CYKICHUH PE3YIbTAaTOB BHIMOIHEHHOU PaOOTHI;

o OOBEKTHBHO OIICHUBATh HMHQPOPMALIUIO O BEHIECTBAX M XHUMHYECKHUX
mporeccax, KpPUTHYECKHM  OTHOCHUTHCA K  TICEBIOHAYYHOM  mHGOpMAIH,
HEJI0OPOCOBECTHOM pekiiame, Kacarolelcsi HCI0JIb30BAHUS PA3IMYHBIX BEIIECTB.

[Tepronnyeckuii 3aKOH ¥ MEPUOANYECKAST CUCTEMA XUMHUUYECKHUX 3JIEMEHTOB /I,
N. Menpgeneea. CTpoeHue BEIECTBA

BrinyCKkHUK HAy4YuTCS:

° KJIacCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTh Ha METaJlIbl, HEMETaJUIbI,
AJIEMEHTBI, OKCHUIbI U THAPOKCHABI KOTOPBHIX aM(OTEpHBI, U WHEPTHHIC JIEMECHTHI
(rasel) 1J1s 0CO3HAHUS BaXKHOCTH YIIOPSAIOUYCHHOCTH HAyYHBIX 3HAHUM;

o packpbIBaTh CMBICH niepuoanueckoro 3akoHa /1. 1. Menneneena;

o OMUCHIBATh U XapaKTepU30BaTh TaOIMYHYI0 (OpPMY MEPUOTUUYECKON
CHUCTEMbI XUMUUYECKHUX IJIEMEHTOB;

o XapakTepu30BaTh COCTAB AaTOMHBIX SIAEpP M pacHpeiesieHHe Yucia

QJICKTPOHOB IIO OJJCKTPOHHBIM CJIOAM A4aTOMOB XHMHYCCKHX JJICMCHTOB MaJIbIX
IICPHUOJ0B HGpHOI[H‘-IGCKOﬁ CHCTCMBI, 4 TAK)KC KaJIMA U KaJIbIIHA,

o pa3InyaTh BUJbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBAJIEHTHYIO HETOJSIPHYIO U METAJUNINYECKYIO;

o n300pakaTb  DJIGKTPOHHBIE  (OPMYJIBI  BEIIECTB, 0Opa30BaHHBIX
XUMHUYECKUMH CBSI3SIMU PA3HOTO BUJA;

o BBISIBJISITh  3aBUCHMOCTh  CBOMCTB  BEIIECTBA OT CTPOEHUS  €r0
KPUCTAJUIMYECKON PEeIETKN (MOHHOM, aTOMHOM, MOJIEKYJISIPHON, METaJUTMYECKOM );

o XapaKTepru30BaTh XMMUUYECKUE DJIEMEHThl U UX COCIIMHEHUSI HA OCHOBE

MOJIOKEHUSI DJIEMEHTOB B MEPUOJMYECKON CUCTEME M OCOOCHHOCTEM CTPOCHUS MX
aTOMOB,;

° OIUCBHIBATH OCHOBHBIE NPEANOChUIKK OTKpbITHUA . M. MeHnneneeBbim
MEPUOJNYECKOTO 3aKOHA M TEPHOJAUYECKOW CUCTEMBl XHUMHUYECKUX HJIEMEHTOB U
MHOTO00pa3HYI0 HAYYHYIO ACSITEIHHOCTh YUEHOTO;

° XapakTepu3oBaTb  HAy4YHOE U MHUPOBO33PEHYECKOE  3HAYCHUE
MEPUOANYECKOT0 3aKOHA U MEPUOJAUYECKON CUCTEMBI XUMHUUYECKUX dJieMeHTOB [l. .
Menpeneena;

° OCO3HaBaThb HAY4YHbIE OTKPBITHUS KAK  pPE3YJbTAT  JIUTEIbHBIX
HaOJII0/ICHU, OTILITOB, HAYYHOM MOJIEMUKH, TTPEOIOJECHUS TPYAHOCTEH U COMHEHUM.

BpInyCKHUK NOIYYUT BO3MOKHOCTh HAYUYUTHCS:
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o OCO3HaBaThb 3HAYEHUE TEOPETUYECKUX 3HAHMM JUIA NPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKa,;

L OIIKUCBIBATb H3Y4YCHHBIC OO0BEKTHl Kak CUCTCMBI, IIPUMCHAA JIOTUKY
CHUCTCMHOI'O aHaJIM3a,
L IMPUMCHATL 3HAHHUA O 3aKOHOMCPHOCTAX HCpHOI[H‘IGCKOfI CHCTCMBI

XUMHUYCCKHUX JJICMCHTOB HJIA OOBSICHECHHS U MNpCABUICHUA CBOMCTB KOHKPCTHBIX
BCIICCTB,

L pa3BUBATH I/IH(i)OpMaHI/IOHHYIO KOMIICTCHTHOCTD IMoCpcaACTBOM
er'IY6J'IeHI/IH 3HaHUH 00 HCTOPHUU CTAHOBJICHUA XUMHUYECKOMU HAaYyKH, €€ OCHOBHBIX
HOHHTHﬁ, MMCPHUOANYICCKOTO 3dKOHA KaK OAHOI'O M3 Ba)XHECHUIIIMX 3aKOHOB IIpUpPOaLI, a
TAKKC O COBPECMCHHBLIX NOCTUKCHUAX HAYKH U TCXHUKMU.

MHoroo0Opa3ue XUMUYECKUX peaKui
BBITyCKHHUK HAYIHTCS:

L OOBSICHATH CYTb XUMHUUYCCKHUX IIPOLCCCOB;
L HAa3bIBATh IIPU3HAKHN U YCJIOBUA IMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ;
L YCTaHaBJINBATDH IMPpUHAOJICKHOCTD XUMHYECKOMN pCaKIuu K

OTpPEeICIEHHOMY THUITY IO OJTHOMY U3 KJIACCU(UKAIMOHHBIX TPU3HAKOB: 1) MO Yucy U
COCTaBy HCXOJHBIX BEIIECTB M TMPOAYKTOB peaKUUu (peakiuud COETUHEHUS,
pa3JIokKEHUsI, 3aMeIleHUs] 1 OOMEHa); 2) M0 BBIJICICHUIO WU MOTJIONICHUIO TEIJIOThI
(peakuuu HK30TEPMHUYECKUE M SHIAOTEPMHUYECKHE); 3) MO H3MEHEHUIO CTEMEHEU
OKHUCJICHUS] XUMHUYECKUX DJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN);
4) no oOpaTUMOCTH TpoIiecca (peakiuu 00paTuMbie U HEOOPATUMBIE);

o Ha3bIBATh (DAKTOPHI, BIUSIONTUE HA CKOPOCTh XMMUYECKUX PEaKITHi;
o Ha3bIBATh (DaKTOPBI, BIUSIIONINE HA CMEIIIEHNE XUMUUYECKOTO PABHOBECHS;
o COCTaBJISITh YPABHEHUS DJICKTPOJUTHYECKON JTUCCOLMALUM KHUCIOT,

1IeJI0Y€EH, COJIel; TOJHbIE U COKpALIEHHbIE MOHHBIE YPAaBHEHMsI peakuuid OOMEHa;
YpaBHEHUSI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

o IPOTrHO3UPOBATh IPOIYKTHI XUMUYECKUX peakuuii 1o
(dopMynaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; ONPEIENSATh HCXOAHBIE BEIIECTBA I10
dbopmynam/Ha3BaHUSM MTPOYKTOB PEAKIIUU;

. COCTaBJISITh YpaBHEHUS peakuui, COOTBETCTBYIOILIHX
MOCJIEIOBATENbHOCTA  (IIEMOYKe») MPEBpAlleHUI HEOPraHMYECKUX  BEIECTB
Pa3IMYHBIX KIJIACCOB;

o BBISIBJISATH B MPOIECCE IKCIIEPUMEHTA MPU3HAKH, CBUICTEILCTBYIOIIHNE O
MPOTEKAHUU XUMUYECKON PEaAKIINH;

° TOTOBUTH PACTBOPBI C OMPEACIEHHON MacCOBOM JOJIEM PaCTBOPEHHOTO
BEILIECTBA;

o ONPEAETATh XAPAKTEP CPEbl BOJHBIX PACTBOPOB KUCIIOT U LIEJIOYEH IO
U3MEHEHUIO OKPACKH UHAUKATOPOB;

o MPOBOJUTh KAYECTBEHHBIE PEAKIWH, TMOATBEPKIAOIIME HAINYUE B

BOJIHBIX PACTBOPAX BEIIECTB OTAEJIBHBIX KATUOHOB U AHUOHOB.
BBINyCKHUK NOJIyYUT BO3MOKHOCTh HAYUYHUTHCS:
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o COCTAaBJIATh MOJIEKYJIIDHBIE W IIOJHBIE HOHHBIE YPaBHEHMUSA IIO
COKpAIlEHHBIM HOHHBIM YPABHEHUSIM;

J OPUBOJUTH TIPUMEPBl PEAKLUUW, MOATBEPKAAOIMIMNX CYLIECTBOBAHUE
B3aMMOCBSI3M MEXIAY OCHOBHBIMM KJIACCAMH HEOPTaHUYECKUX BELIECTB;

o MIPOTHO3UPOBATh PE3yNbTAaThl BO3JACUCTBUSA pPa3IHUHBIX (HAaKTOPOB Ha
CKOpPOCTb XMMHUYECKOW PEAKLINH;

J IPOTHO3UPOBATh PE3yJIbTAaThl BO3JECUCTBUS pPa3iIM4YHBIX (PAKTOPOB Ha
CMELICHUE XUMHYECKOTO PABHOBECHSI.

MHoroo6pa3ue BeIecTB

BrilmycKHUK Hay4uTCS:

° OTPENEIISATh MPUHAUIC)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY M3
M3YUYCHHBIX KJIACCOB/TPYIIN: METAJJILI U HEMETaJIbl, OKCHJIbl, OCHOBAHMS, KUCJIOTHI,
COJIH;

o COCTaBJISITH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;
o ONPENEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHHS 3JIEMEHTOB B BEIIECTBAX;
o COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COCAUHEHUM MO BAJICHTHOCTSIM U

CTENEHSIM OKHUCJIEHUS 3JIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHbIM B TaOJIMLIE
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

o OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHMSI (PU3NYECKHX M XUMHUYECKHX
CBOMCTB MpPOCTHIX BEIIECTB (METAJUIOB M HEMETANIOB) U MX BBICIIMX OKCHJOB,
00pa30BaHHbBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

o Ha3bIBaTh OOIME XHWMHYECKHE CBOMCTBA, XapaKTEpHBIC [JIsi TPYII
OKCHUJIOB: KUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

o Ha3bIBaTh OOIIME XUMUYECKHE CBOICTBA, XapaKTEpHbIE ISl KaXK0TO U3
KJIACCOB HEOPTaHUYECKUX BEILECTB (KHUCIOT, OCHOBaHUH, COJei);

o MPUBOJUTH MPUMEPHI PEAKIIUM, TOATBEPIKIAIOIINX XUMUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUH U COJICH;

o ONpPEAEsATh BEIIECCTBO-OKUCIUTEIb W BEIIECTBO-BOCCTAHOBUTENIL B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;

o COCTABJISITh DJEKTPOHHBIA OanmaHc (I M3YyYEHHBIX pEeakUuii) 1o
MPEIJIOKEHHBIM CXEMaM PEaKIInii;

o MPOBOAUTEL JIA0OPATOPHBIE OIBITHI, IOATBEPKIAAIOMNE XUMHUUYSCKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;

o MPOBOJIUTh JIA0OPATOPHBIC OMBITHI TIO0 TIOJYYCHHI0O U COOWPaAHUIO

ra3oo0pa3HbIX BEIIECTB: BOJIOPOAA, KHUCIOPOAA, YIJIEKUCIOro Tra3a, aMMHaKa,
COCTaBJIATh YPABHEHUSI COOTBETCTBYIOIIUX PEAKLIAMN.
BBINMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUYHUTHCS:

o POrHO3UPOBATh XMMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOCHHUSI;
o IIPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA ITPOSIBIISTH OKUCIUTCIBHBIC UM

BOCCTAaHOBUTEIILHBIE CBOMCTBA C y‘léTOM CTCIICHEH OKHCJICHUS QJICMCHTOB, BXOJAIINX
B €TI0 COCTaB,
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L BBIABJIATH CYHICCTBOBAHUC FeHETUYECKON CBS3H MCKAY BCUICCTBAMHU B
pany: IpocToc BCIICCTBO — OKCHUI] — KucjoTa/ THAPOKCUI — COJIb,

J XapaKTepu30BaTh OCOOBIE CBOMCTBA KOHLEHTPUPOBAHHBIX CEPHOU U
a30THOM KHCJIOT;

o IIPUBOJUTH IIPUMEPHl YPAaBHEHUM pEAKLMM, JEXKalUMX B OCHOBE
MIPOMBIIIJICHHBIX CIIOCOOOB MOTYYSHHSI aMMHUaKa, CEPHON KUCIOTHI, YyT'YHA U CTaJIH;

J ONHUCHIBaTh (GU3NYECKUE U XUMHUECKUE MTPOLIECCHI, SIBISIOIINECS YaCThIO
KpyroBOpOTa BELIECTB B IIPUPO/IE;

J OpPraHU30BBIBATh U OCYILECTBIIATH MPOEKTHI 110 UCCIEIOBAHNUIO CBOMCTB

BCHICCTB, NMCIOIINX BA’JKHOC ITPAKTHUYCCKOC 3HAYCHUC.
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3znea 1. BeniecTBO M XUMHYeCKHE PeaKIUn
[ToBTOpEeHUE U yriryOieHne 3HaHu bubmmoreka [JOK
11 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 3 1 1 bubnnorexa [JOK
' XHUMHUUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [IOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB |V A-rpynmnsl. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . PYHIIEL post https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS
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Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxneime merajuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[leproanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XMMUYECKO CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «[ToBTOpEHUE n yrnyoiaeHue 1 1
3HAaHWUM OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Krnaccudukanus XuMuueckux 1 bu6nunorexa LIOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU

but6mmoreka [IOK
7 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOphI, BIUSAIONINE

bubnunoreka LIOK

8 N
Ha CKOPOCTE XMMHACCKOH peakivu https://m.edsoo.ru/00adc28c
U TI0JIOKEHUE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTaHOBUTEJIbHBIE PEAKIIMH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTHYECKON
10 nccormanu. CUiabHbIE U ciaaldble bubnnorexa [IOK
a TRATHHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHnuble ypaBHEHHUS PEAKIIUN bubnnorexa [JOK
yp peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnmnorexa [JOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
UCCOLIHAIINHT
XHUMHU4YECKHEe CBOMCTBA cojell B
13 CBETE IIPEICTAaBICHUN 00 bubnmorexa [JOK
ped N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApOINU3E CONEH bubnuorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A bubmuoreka [{OK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAILHBIX bubnnorexa LOK
p https://m.edsoo.ru/00addbfa
3aJauy
17 KontponbHas padota No2 o teme 1 bubmuoreka [IOK

«INEKTPOTUTHYECKAS

https://m.edsoo.ru/00addecO
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aucconuanis. XUMUYECKUE
peaKkuuu B pacTBOpax»

OO01mast xapakTepuCTHKA TaJIOTCHOB.

bu6nmoreka [IOK

18 XuMHYeCcKUe CBOMCTBA Ha IIPUMEPE
pHMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XHMHYECKHE CBOMCTBA, ITOJyUCHUE bubmorexa [JOK
’ i ’ https://m.edso0.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «ITomyuyeHne COISTHON KUCIOTHI bubmorexa HOK
yH N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 XAMUYECKHUX PEaKIuid, €CIIM OJUH bubmorexa [TOK
PeaKiui, A https://m.edsoo.ru/00ade488
U3 pEareHToB JIaH B U30BITKE

29 OO6m1ast xapakTepruCTHKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(DUKALIUN CEPHI.

93 Haxoxnenue cepbl u € bubmuoreka [IOK
COEAMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo0poO/I, CTPOCHHUE,

24 (pnznqecm}:e u XI/II;/II/I‘ICCKI/IC bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOMCTBA
Oxkcupsbl cepbl. CepHast KUCIIOTAa,
25 (pI/BI/IquKHI; u XI/II\IZI/I‘ICCKI/IC bubnmorexa LOK
N https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHUE
26 XUMUYECKUE PEAKIINH, JISKAIIHNE B bubmuoreka [IOK

OCHOBC IIPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpelibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bubnunorexa LIOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa 3JICMEHTOB
VA- bI. A30T,

28 acnrpoycll aHEHME B IIPUPOJIE bubmorexa [JOK
pacipoctp PHPOZE, https://m.eds00.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHEC
CBOICTBA
AMMHUak, ero Gu3HYECKue U

29 XAMUYECKHE CBOMCTBA, IOJyUCHUE bubmorexa [JOK

’ v https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[TpakTuyeckas pabora Ne 3 o Teme
30 «ITomyduenne aMMuaKa, M3ydcHue bubmorexa LOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB M COJICH
aMMOHHS B KQ4eCTBE MUHEPATHHBIX

32 nobOpennii. XUMHUIECKOE bubmmorexa TIOK
YROOP i . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeabl
COCAMHEHMSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

dop docgopa (V) but6mmoreka [IOK
33 dbocdhopnas kucnoTa, PuU3NIECKHUE U

XHUMHUYCCKUC CBOfICTBa, IIOJIYUCHHUEC

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocdaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

34
ynoOpeHui. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpelbl hochaTamu
VYraepon, pacipocTpaHeHIE B
35 npu z):[e g)mnlt){ecxie u buomiorexa LIOK
pHpOAE, _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunpl yriaepoaa, ux pusnyeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOTIEMBI brbmmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
. bubmuoreka [IOK
37 h%
FOIRHAT KHCIOTA 1 €C COTH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubmmnoreka HOK
38
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHHYECKUX BEIIECTBAX KakK O buomrorexa LIOK
P B https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
bubnmnoreka LIOK
40 K i
DEMHIH I €10 COCMHERHA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTaNIbHBIX bubmuoreka [IOK

3a7a4 o teMe «Baxkaeimue
HEMETAJIJIBI U UX COEIUHEHUI

https://m.edsoo.ru/00ae0bf2
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KontponsHas padora Ne3 o reme

42 «BaxHel1e HeMeTaibl 1 UX 1 bubmorexa HIOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XHUMHYECKHUX 3JIIEMEHTOB —

43 METaJI0B. MeTaandecKkas CBiI3b U bubnunoreka LIOK
MeTaJUInYecKas KpucTaaindeckas https://m.edso0.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METAJIJI0B
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUUECKHUI PSII buGnuorexa [IOK

P N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mme crmocoOb! MOTyYeHUs
MmetauioB. CriaBel. Beraucnenus
45 IO YPaBHECHUSAM XUMHYECKUX bubmorexa HOK
P . https://m.eds00.ru/00ae1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
46 IlousiTre 0 KOPPO3UU METAIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
but6mmoreka [IOK

47 €JIOUHBIC METaJIBI
i https://m.edsoo.ru/00ae14b2

48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KanbIIUM 1 Maraui https://m.edso00.ru/00ael15e8

. bubmuorexa [{OK

50 Baxueiinme coeqMHEHUS KaJIbIIH

https://m.edso0.ru/00ae15e8
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O0001IeHYE ¥ CUCTEMATU3 AU

51 .
3HAHUU
JKEcTKOCTh BOJIBI U CIIOCOOBI €€ bubmuorexa [IOK
52
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmorexa LOK
| A A https://m.eds00.ru/00aelae8
yCTpaHEHUs
bubmuoreka [{OK
54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHJIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 X
c1es0 https://m.eds0o.ru/00ae1d86
57 Okcuibl, THIPOKCUIBI U COJTH bubmuorexa [IOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O06001IeHre U cCUcCTEMaTU3AIIHS
3HAHUU
ITpakTruyeckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuorexa [IOK
3a1a4 no teMme «BaxkHenmne https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHCHUS
Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
50 W3 PEareHTOB JIaH B U30BITKE UITN bubnunorexa LIOK

COJICPKUT MpUMeCH. Berancnenus
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peakuuu

https://m.edso0.ru/00ae1750
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O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponsHas padora Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX 1 1
COCJIMHECHHU S
63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
HOBCEIHEBHOM KU3HU YETOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY’Karolllel cpebl https://m.edso0.ru/00ae4270
65 Ponp xumun B perienun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PesepBubiil ypok. O6006111eHIE 1 1 bubmuoreka [IOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE 1 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME
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CHUCTEMA OLIEHKH JOCTHXXEHUM YUYAIIIUXCSI

Pe3ynbpTaThl OOyudeHHs] MPOBEPSIOTCS B MPOLIECCE YCTHBIX U MHUCHMEHHBIX
OTBETOB YYallINXCs, & TAKXKE MPU BHIMOJIHEHUN UMU XUMHUYECKOTO SKCIIEPUMEHTA.

OrneHka TeOpeTHUEeCKUX 3HAaHU N

OtMmeTka «5»:

OTBET MOJHBIN U MPaBUIBHBIN HA OCHOBAHUHU U3YUYEHHBIX TEOPU;

MaTepuan H3J0KEH B OINPEAEICHHON JIOTMYECKON MOCIeA0BaTEeIbHOCTH,
JUTEPATYPHBIM SI3bIKOM;

OTBET CaMOCTOSATEIIbHBIN.

OtMmeTka «4»:

OTBET ITOJIHBIN U PABUJIBHBIN HA OCHOBAaHWUU W3YyYECHHBIX TEOPUH;

MaTepuan H3J0KEH B OIpPEAEICHHON JIOTMYECKON MOCIeA0BaTeIbHOCTH,
OpU STOM JIOMYIIEHBI JIBE-TPU HECYIIECTBEHHbIE OIIUOKH, WCIPABJICHHBIE TI0
TpeOOBAHUIO YUUTEIIS.

OtMmeTka «3»:

OTBET MOJIHBIN, HO MPHU 3TOM JIOMYIIEHA CYIIIECTBEHHAs OIMOKA WM OTBET
HEIIOJIHBIM, HECBSA3HBIN.

OtMmeTka «2»:

IIPU OTBETE OOHAPYKEHO HETIOHMMAHUE YYaIIUMCSI OCHOBHOTO COJIEP KaHUS
y4eOHOT0 MaTepuaia Ui I0MYIIEHbI CYIIIECTBEHHBIE OIIIMOKH, KOTOPHIE YUaIlTUNCs HE
MOYET UCIIPABUTh MIPU HABOIAIIUX BOMIPOCAX YUUTEIIS.

O1eHKa SKCTIEPUMEHTAIIbHBIX YMEHUM

O1eHKa CTaBUTCSI HA OCHOBAHUU HAOJIIOZICHHUS 32 yUAIIUMCS K TUChbMEHHOTO
oT4deTa 3a pabory.

OtrmeTka «5»:

paboTa BBIMOJHEHA TMOJHOCTHIO W TPaBUJIBHO, CHETAHBl TPABUJIbHBIC
HAOJIIOICHHS ¥ BBIBO/IBI,

HKCIIEPUMEHT TPOBEJCH MO IJIaHy C y4e€TOM TEXHUKU O€30MacCHOCTH U
paBuJI padOTHI C BEIIECTBAMU U 000PYI0OBaHUEM;

MPOSIBJICHBl ~ OPraHU3allMOHHO-TPYJOBbIE  yMEHUA  (NOAAECPKUBAIOTCS
YUCTOTa paboYero MecTa u MopsI0K Ha CTOJIE, IKOHOMHO UCIIOJIb3YIOTCSI PEaKTUBHI);

OtMmeTka «4»:

paboTa BBINOJHEHA NPABUILHO, CJEIaHbl TPaBWIbHbIC HAOIIOJAEHUS U
BBIBOJIbI, HO TIPU 3TOM OKCIEPUMEHT IPOBEJEH HE TMOJHOCTBIO WM JIOMYIICHBI
HECYIIECTBEHHbIE OIMOKH B pabOTe C BEIIeCTBAMHU U 000PYI0BAHUEM.

OtmeTka «3»:

paboTa BBIMOJIHEHA NMPABUJILHO HE MEHEE YeM HAMOJOBUHY WJIU JIOIMYIICHA
CYILIECTBEHHAs OIIMOKA B XOJI€ IKCIIEPUMEHTA, B 00bSICHEHUH, B 0(popMIIeHHH PaOOTHI,
B COOJIOJIEHWM TIPAaBWJI TEXHUKWA O€30MaCHOCTH Tpu paboTe C BEIeCTBAMH U
o0opy0BaHUEM, KOTOpAsk UCIIPABIISETCS IO TPEOOBAHUIO YUUTETIS.

OTrMeTka «2»:

JOTYIIEHBI ABe (1 00Jiee) CyIeCTBEHHBIE OMMOKH B XOJI€ IKCIIEPUMEHTA, B
00BsICHEHUH, B 0QOPMIICHUH pa0dOThI, B COOJIIOICHUU TIPABUI TEXHUKH 0€30MacHOCTH
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mpu paboTe ¢ BemecTBaMH W 00OPYJOBaHWEM, KOTOpPHIE YYAIIUNUCS HE MOXKET
UCIIPABUTh JaKe MO TPEOOBAHUIO YUUTEIIA.
O1ieHKa yMEHUM peniaTh SKCIIEPUMEHTAIIbHBIC 334U

OtMmeTka «5»:

TIJIaH PEIICHUs COCTaBJICH MPABUILHO;

MIPaBHJIBHO OCYIIECTBIICH MTOA00P XUMHUECKUX PEaKTUBOB M 000PYI0BaHNS;

JTAaHO MOJIHOE OOBICHEHHE U CACJIaHbI BEIBOIBI.

OtMeTKa «4»:

IJIaH PEIICHUsI COCTABJICH MPABUIILHO;

MPABUJIBHO OCYIIECTBIJICH MOAOOP XUMHUECKHUX PEAKTUBOB U 000pYI0BaAHUSI,
MPU ATOM JOMYIICHO HE 0oJiee MBYX HECYIIECTBEHHBIX OIMIMOOK B OOBSICHEHWUU U
BBIBOJIaX.

OtmeTka «3»:

IIJIaH PEIICHUS COCTaBJICH PaBUIbHO;

MIPABHJIBHO OCYIIECTBIICH MTOA00P XUMHUECKHUX PEaKTUBOB U 000PYI0BaHUSI,
HO JIOIYIIIEHA CYIIICCTBEHHAs OIIMOKA B O0BSICHEHUHU U BBIBOJIAX.

OTtMeTKa «2»:  JIomyIIeHbI aBe (1 60J1ee) CyIleCTBEHHbIE OIUOKH B IJIaHE
pelieHus, B moad0pe XUMHYECKUX PEAKTUBOB M O00OpYJOBaHUSA, B OOBSICHEHUH U
BBIBOJIAX.

OneHka yMEHUM pemaTh pacueTHBIC 314U

OtmeTka «5»:

B JIOTUYECKOM PACCYXJEHUM M PEIICHUH HET ONIMOOK, 3a/lauya pelieHa
palMOHAJILHBIM CIIOCOOOM.

OtmeTka «4»:

B JIOTUYECKOM PACCYXKJIECHUHM U PEIICHUU HET CYIECTBEHHBIX OIIMMOOK, HO
3a/laya penieHa HepaluoHaIbHBIM CHOCOOOM WM JIONMYyIIEHO He Oojiee ABYX
HECYIIICCTBEHHBIX OIIMOOK.

OtMmeTka «3»:

B JIOTHYECKOM PACCYXKJICHMH HET CYIIECTBEHHBIX OIIMOOK, HO JOIyIIeHA
CYyIIIECTBEHHAs OIMMOKa B MAaTEMaTHYCCKUX pacueTax.

OtMmeTKka «2»:

UMEIOTCS CYIIECTBEHHBIC OIMOKH B JIOTUYCCKOM PACCYKICHUHU U PEIICHHH.

Or11eHKa MMMCHbMEHHBIX KOHTPOJBHBIX paboT

OtMmeTka «5»:

OTBET TOJHBIN U MPaBUIIBHBIN, BO3BMOXKHA HECYIIIECTBEHHAS OIITHOKA.

OtMmeTKa «4»:

OTBET HEIOJIHBIN WA JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.

OtMmeTka «3»:

paboTa BBIMOJHEHAa HE MEHEe YeM HaloJOBUHY, JOMyIIeHa OjHa
CYIIIECTBEHHAS OITNOKA U ABE-TPU HECYIICCTBEHHBIE.

OtMmeTKa «2»:

paboTa BBIIOJTHEHA MEHEE YEeM HAIlOJIOBUHY WJIU COJEPKUT HECKOJIbKO
CYILIECTBEHHBIX OIIHOOK.
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[Tpu ouieHKe BBHIMOJHEHUS! TUCBMEHHONW KOHTPOJIBHON pabOThl HEOOXOIUMO
YUYHUTBIBATh TPEOOBAHUS €IMHOTO opdorpaduueckoro pexuma.
YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOILIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Pymsutuc I'.E. Xumusa. 9 kmacc: ydeOHMK 1Ji1 0OIIe00pa3oBaTeIbHBIX

opranmzanuii / I'.E. Pym3utuc, ®.I'.denpaman. — 6-¢ uznanue. — M.: [Ipocpernienue,
2019

HNUP®POBBIE OBPA3OBATEJIBHBIE PECYPChbI
https://resh.edu.ru/

https://infourok.ru/

https://chem-oge.sdamgia.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

KOMHBI-OTep C YCTAHOBJICHHBIM HO, HHTCPAKTHUBHAA AOCKA, IIPOCKTODP.

OBOPYJAOBAHHUE JIA ITPOBEAEHUSA  JIABOPATOPHLIX,
INPAKTUYECKHUX PABOT, IEMOHCTPALIUIA

KoMmiekt 000pynioBaHusT U PEAKTUBOB ISl JTAOOPATOPHBIX U MPAKTUYECKUX
paboT MO XUMHUH.
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