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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma o XuMuu Juisi 00y4aronuxcs § KjJacCoB COCTaBJIEHA 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 pacHpelenEéHHbIX IO KiIaccaM IPOBEPSEMBIX TpeOOBaHMH K pe3ysbTaTraM
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 00yYarOIUXCsl 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 Komnernn Munnpocsemennst Poccun, nporokon ot 03.12.2019 N IIK-
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 HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBON KYJIbTYPhbl, HEOOXOAUMBIM
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 SBOJIOIMHU 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 OOIIEKYITYPHOTO YPOBHS, MO3BOJISIONIETO YBEPEHHO TPYIWUTHCS 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, IJsd 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
COOTBETCTBYIOIIEM €My YPOBHE OHO pealn3yeT MPHUCYIIHE OOIIeMYy XMUMHYECKOMY



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».

N3yyenune 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 CAMOCTOSITEIPHOW Y4eOHOU NEeATeTLHOCTH,
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 HarpaBieHUsI B OOyUYEHHH XUMHUU O0ECIEUMBAIOTCS 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 XMMHUH M HEKOTOPHIX MOHATUA U 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 MMOHATHIN 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 IMOCJIEIOBATEIBLHO 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 3aMEeTHUTh, YTO OCBOCHHUE COACPKAHUSI 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  (PyHKIUH mpeaMmeTa  «XUMHS»  TPAAUIIMOHHO  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 XMMHYECKUX B3HAHMM — BaXKHEHIMX (aKTOB, MOHATUNA, 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, CBSI3aHHBIX 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 NPUOPUTETOB 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  CamMoOOOpa3oBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITENIbHOMY TPUHATHIO PEIIEHUM, CIOCOOHOW aJanTUpOBaThCs K OBICTPO
MEHSIOIIMMCSl YCJIOBHSIM JKU3HM; HaIpPaBIC€HHOCTh OOYYEHHsS Ha CHCTEMaTHYECKOe
NpUOOILIEHUE YYalUXCS K CaMOCTOATENbHON TIO3HABATENbHOW JI€ATEIbHOCTH,
Hay4HbIM METOJIaM MMO3HAHUSI, POPMUPYIOLTUM MOTUBALIMIO U PA3BUTHE CIOCOOHOCTEM
K XUMHUH; obOecrieueHue YCJIOBUH, CIOCOOCTBYIOIIUX MIPUOOPETCHUIO
0Oy4arolMMUCS ONbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS U CaMOIO3HAHUA,
KITFOUEBBIX HAaBBIKOB (KITFOUEBBIX KOMITIETSHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE
JUIS1 Pa3JIMYHBIX BUAOB ACSTEIbHOCTH; dbopMHUpOBaHUE YMEHUH OOBSICHATH H
OLICHUBATh SIBJICHUS OKPYKAIOIIEr0 MHUpa HAa OCHOBAHWM 3HAaHUM U OIBITA,
MOJIYyYCHHBIX TPH  HM3YYCHUH XUMUU;, (POPMUPOBAHUE y  OOydarOIIUXCS
TYMaHUCTUYECKUX OTHOIICHWH, MOHUMAHHS LEHHOCTH XHMHUYECKMX 3HAHUU 1Jid
BBIPAOOTKHA DKOJOTHYECKU II€JIECO00pa3HOTO TOBENCHUS B OBITY W TPYAOBOU
NESATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS M OKpYKaroUeHd MPUPOAHOU
Cpelbl; pa3BUTHE MOTHBALMK K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIO U
CaMOBOCHHUTAHHUIO HA OCHOBE YCBOEHUS O0IIEUEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIET0 00yUCHMUS.

MECTO ITIPEJJMETA B YYEBHOM IIJTAHE

CornacHo yueOHOMY IJIaHy B 8 Kilacce M3ydaeTcs mpeaMerT «Xumus», Ha
KoTophlii B yueOHOM 1uiane MBOYVY «lllkomna Ne 44y otBoautcsa 2 y4eOHBIX yaca B
HEZIeNto, Bcero 68 yueOHbIX yaca.

PEAJIN3ALIUSA ITPOI'PAMMBI BOCIITMTAHUA
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Peanuzanus BocuTaTENbHOTO MOTEHIIMANA YPOKA MPEANOIaraeT cieayolee:

- YCTaHOBJICHWE JOBEPUTEIBHBIX OTHOUICHHA MEXAYy Yy4YUTEIIeM |
OoOydJarolmUMuUCs, TPHUBICYCHUIO WX BHUMaHHS K OOCYyXJIaeMOil Ha ypOKe
uHopManmy;

- TOOyXKJeHHe OOyJarolmuXxcss COONI0IaTh Ha YPOKE OOIICTPUHSATHIC HOPMBI
MIOBENICHUS, TpaBUjIa OOIIEHHUSI CO CTapIIUMHU M CBEPCTHUKAMHU, IPUHIIUITH YIeOHOMH
JTUCIMIUTAHBI 1 CAMOOPTaHU3aIlNH;

- IPUBJICYCHNE BHUMAHUS O0YYaIOUIUXCSA K IEGHHOCTHOMY aCIEKTY U3y4aeMbIX
HAa YpOKax sBJIICHWH, OpraHu3alus X pabOThl C MOJIydaeMOil Ha YpOKE COLHAIBHO
3HaYUMOW HMH(pOpMAIME — WHUIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS TI0 €€ MOBO/1Y, BBIPAOOTKH CBOETO K HEH OTHOILICHUS;

- HCIOJIb30BAHME BOCMUTATENBHBIX BO3MOXKHOCTEH  ypoka qyepes
JEMOHCTPAIMIO  OOYyYaroIMMCS  MPUMEPOB  OTBETCTBEHHOTO, TPa)KTAHCKOTO
HOBEJICHUS, NPOSBICHUS UEJIOBEKOJIIOOMS M J10OpOCEpACUHOCTH, 4Yepe3 Moa0op
COOTBETCTBYIOILIMX 3a/a4 JJIsl PELICHUs], MPOOIEMHBIX CUTYalUH Uid 00CYXKJIEHUS B
KJ1acce;

- IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (OpM PabOThl C OOYUYAIOIIUMMUCS:
UHTEJUICKTYadbHbIX ~ UTP, CTUMYJUPYIOIIMX  IO3HABATEIbHYID  MOTHBAIUIO
oOyuaroluxcst; JUCKYCCU, KOTOPbIE JAl0T 00yJaroMMCcsi BO3MOKHOCTb TPHOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOIO IUAJIOTA; TPYNIOBON pabOThl HMJIK pabOTHI B Mapax,
KOTOpBIE y4aT oOydaromuxcsi KOMaHAHOW paboTe W B3aWMOJCWUCTBUIO C JPYTHMMHU
00y4aroIMUMUCH;

- BKJIFOYEHHE B YPOK WTPOBBIX MPOLEAYP, KOTOPhIE TOMOTAIOT MOAIEPKATh
MOTHBAIMIO OOYYarOMIMXCsA K TOMYyYEHUIO 3HAHWHW, HaTa)XUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B Kjacce,  IOMOTAalOT  YCTaHOBJICHHUIO
no0poxkenaTeIpHON aTMOc(epsl BO BpeMs YpOKa;

- opranu3zanus 1e@cTBa MOTUBUPOBAHHBIX M IPYAUPOBAHHBIX OOYHAIOIINXCS
HaJ MX HEYCIEBAIOIIMMU OJHOKJIACCHUKAMU, JAIOMIEr0 OO0YyYaroUIMMCsl COLUAIbHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA U B3aUMHOMN TTOMOIITH;

- UHUIMMPOBAHUE W TOJJIEPKKA HCCIEAOBATEILCKOM  JEATEeIbHOCTH
oOydJaromuxcsi B paMKax peanu3alid UMW WHAUBUIYAIbHBIX U TPYHIOBBIX
UCCIIEZIOBATEIBCKUX MPOEKTOB, YTO JAaCT 00YyYarolMMCsl BO3MOXKHOCTh MPHOOpPECTH
HaBbIK  CaMOCTOSITENIbHOTO  PEIICHHs  TEOPETUYECKOM  MpoOJIeMbl,  HAaBBIK
reHepupoBaHus © Oo(opMIIeHUS COOCTBEHHBIX WJEH, HAaBBIK YBAXHUTEIHLHOTO
OTHONICHUS K YYXXUM HIesM, oQpOpMIIEHHBIM B paboTax IpYyruxX HCCIeA0BaTElCH,
HaBBIK IMYyOJWYHOTO BBICTYIUIGHHUS Tiepel ayIdUuTOpHeH, apryMEHTUPOBAHUS U
OTCTauBaHUs CBOCH TOUKH 3PEHUS;

- IICTIOJIH30BaHKE HA ITAIle aKTyaIM3al[iH OTIOPHBIX 3HAHUH pabOThI IO TOTOBBIM
gepTekam, TPeHaXKephl, paboTy B Mapax, IPUMEHATh HHTEPAKTUBHYIO JOCKY;

- HUCIOJB30BAaHUE HAa YPOKE pa3HbIX BHUAOB KOHTPOJISA, YTO TIO3BOJIUT
OCYIIECTBIISITh ~ HPABCTBEHHOE  BOCIHMTAHHWE, BOCIHUTHIBATH OTBETCTBEHHOCTb,
CaMOCTOSITENIbHOCTh, KPUTUYHOCTh, CUITY BOJIM, KOMMYHHUKa0EIbHOCTb, TPYAOIIO0HE;

- BOCIHTAaHHE TBOPYECKOW CAMOCTOATEIBHOCTH C TOMOIIBIO PA3TUYHBIX
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, UYTO IIO3BOJIHUT
KOPPCKTHUPOBATDb BOCIIUTATCIILHBIC 3a/1a49H YpOKa.

COAEPKXAHUE YYEBHOI'O ITPE/IMETA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Poib XuMHM B KU3HU YEIIOBEKA. XMMHS B CHCTEME HayK. Tena
n BemiecTBa. DU3MYECKHE CBONCTBA BELIECTB. ATpEeraTHOE COCTOSIHHUE BEIIECTB.
[Tonsatue o meronax mno3HaHus B XuMHUHU. Yuctble BemiectBa U cMmecu. CrocoObl
pa3aeIeHNs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKHE 3JeMEHTbl. CHMBOJIBI XMUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas GopMyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOcUTENbHAsE aroMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomuuectBo BemectBa. Mosb. MonsipHas macca. B3anMocBsi3b KOJIMYECTBA,
MAacChl U YHCJIa CTPYKTYPHBIX €IMHUIL BeniecTBa. Pacuérel mo hopmynam XUMHUYECKHUX
COCIMHEHU.

du3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U e€ MPU3HAKU.
3aKOH COXpaHEHHWSI MacChl BellecTB. XuMmMuueckue ypaBHeHus. Krnaccudukanms
XUMUYECKUX PEaKIil (COeMHEHUS, PA3I0OKEHUS, 3aMEeILIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMMUYECKOW TMOCYJIOM, MpaBUjaMHU pabOThl B Ja0OpaTOpuu u
npuéMamMu oOpanieHusi ¢ JIabopaTOpHbBIM O0OPYIOBaHUEM, U3YYEHHE M OIKCAaHUE
(bH3UIECKUX CBOMCTB 00pa3IioB HEOPTaHMYECKUX BEIIECTB, HAOMOAeHNE (DU3NUSCKUX
(aBjeHUE BOCKa, TasHUE JbJa, pPAacCTHUPAHHWE caxapa B CTYIKe, KUIIEHHE W
KOHJICHCAIUsI BOJABI) M XUMUYECKHX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SBICHUM, HaOIIOIEHUE U ONMCAaHUE
PU3HAKOB MMPOTEKAHUS XUMHUYECKUX Peakinii (pa3ioKeHrue caxapa, B3auMOIeHCTBUE
CEpHOU KHUCJIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna menu (II) mpum
HarpeBaHWM, B3aUMOJEHUCTBUE Kene3a ¢ pactBopoM coin meau (II), msyuenwme
CIOcOOOB pa3/IeNICHHs] CMecei: ¢ MOMOIIbI0 MarHuTa, (GuiIbTpOBaHUE, BhIIIAPUBAHMUE,
TUCTUJUISATINS, XpoMaTorpadusi, MpoBeICHUE OYUCTKYA TOBAPEHHOM COJTU, HAOJII0ICHHE
U OTIMCAHUE PE3YyJIbTAaTOB MPOBEICHUS OMbITA, UJTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
Macchl, CO3/IJaHUE MOJIeNiel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3nyx — cmecp razos. CocraB Boznyxa. Kuciopom — 3JI€MEHT M MPOCTOE
BenecTBo. Haxoxknenue kucioposa B mpupoe, Gu3ndeckue 1 XuMUYECKUe CBONCTBA
(peakuu  topenus). Oxcupapl. [lpumenenue kucimopoga. CrocoObl MOTyYEHUS
KHCJIOPOJia B Ta00OpaTOpUU U MPOMBINIIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — anmnoTponHas MoAU(PHUKAIUS KHCIOPOIa.



TemnoBoii 3ppeKkT XUMHUIECKON peaKInyi, TEePMOXUMUUYECKIE YPaBHEHUS, 9K30-
U DHJIOTEPMUYECKUE peakuuu. TOIIMBO: yroiab W METaH. 3arps3HEHUE BO3/yXa,
yCHJIEHHE MMapHUKOBOIO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B MpUpPOJE,
du3nuecKre U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI osrydeHus. Kuciorel u
COJIH.

MosipHbIil 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckre cBoMCcTBa BOAbl. Boaa kak pactBopurens. PactBopsl. HackleHHbie
Y HEHACBHILIEHHBIE pAacTBOpPBI. PacTBOprMOCTH BewiecTs B Boje. MaccoBas oust
BEILIECTBA B PacTBOpe. XUMUYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Posb pacTBOpOB B
NpUpPOJIE W B KU3HU ueloBeka. KpyroBopor Boabl B MOpHUpojE. 3arpsi3HEHUE
NpUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHennil. Okcuabl. Knaccudukarus
OKCHJIOB:  cojieoOpasyiomue  (OCHOBHBIE,  KHUCJOTHbIE, aM(OTEepHbIE) U
Hecosieobpasyromue. HoMmenknarypa okcusoB. @u3ndyeckre 1 XUMUYECKUE CBOMCTBA
okcu10B. [lonydeHue okcuaoB.

OcHoBanusa. Krnaccudukanuss OCHOBaHMI: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PuU3MUYECKHE U XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kucior. ®dusndeckue u
XMMHUYECKUE CBOMCTBAa KHCHOT. Panm axtuBHoctm wmetaiuioB H. H. bekerosa.
[lonydeHne KHACIIOT.

Comu. Homenkmartypa coneil. @uU3MYECKME M XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTraHUUECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KAQ4eCTBEHHOE ONPENECICHHUE COJEPKAHUSA KHUCIOPOJA B BO3JAYXE, IOJIYyYECHUE,
coOupanue, pacro3HaBaHWE€ W W3YyYEHHE CBOWMCTB KUCIOpOAa, HaOIt0IeHne
B3aUMOJICMCTBUS BELIECTB C KUCIOPOIOM U YCIIOBUS BOSHUKHOBEHUS U MPEKPALLCHUS
ropenus (moxapa), o3HaKOMJIEHUE ¢ oOpa3liaMH OKCHUJIOB U OMHCAHHE WX CBOWCTB,
MoJIy4eHHe, coOupaHue, pacrio3HaBaHUE W M3Y4YEHHE CBOWCTB BOOponaa (TOpEeHHE),
B3auMojielicTBue Bojgopoaa ¢ okcuaoM Meaw (II) (Bo3MOKHO HCIOJIB30BaHUE
BUJIEOMATEPUATIOB), HAOIIOJIeHUE OO0pa3IOB BEMIECTB KOJIUYECTBOM | MOJIb,
UCCJIeIOBAHUE OCOOEHHOCTEN PacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHON MAacCOBOW JI0JIEM pPacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJIBI ¢ METa/lIaMu (HAaTpUeM M KaJibI[ueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJAEOMATEPUAIOB), HKCCIEOBaHWE OO0pa3loB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHWE W3MEHEHHUS OKPACKU HHAUKATOPOB B
pacTBopax KHCIOT W Iesiodei, u3ydeHue B3aumopeicTtBus okcuga meau (I1) c
pacTBOPOM CEPHOM KHCJIOTHI, KHCJIOT C MeTaulaMH, PEaKIMid HEeUTpalu3aiuu,
MOJyY€HUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO METauia IPYyTUM U3
pacTBOpa COJIM, PELICHHUE IKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxxHenmmue Kiaccsl
HEOPTraHUYECKUX COCTUHECHUIN.



IHepuoanueckuii 3akoH u [lepuoaunyeckas cucreMa XUMUYECKHUX 3JIEMEHTOB
. U. MenneneeBa. Ctpoenne atoMoB. XMMHYeCKasi CBA3b. OKUCIUTETHLHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MONBITKYU KJIacCU(PUKAUYA XUMUUECKHUX 3JIeMeHTOB. [ToHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEOYHbIE U MICJIOYHO3EMEIbHbIE METAJIbl, TaJOreHbI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOphIE 00pa3yloT amMQpOTEepHbIE OKCUIbl U
TUAPOKCHUIBI.

Ilepnoanueckuit 3akoH. [leproanueckas cucteMa XuMA4eCKux 3ieMeHToB Jl. H.
MenneneeBa. Koportkomepuognass u manmuHHONEpHoaHas ¢opmbl [leproamaeckoit
cuctembl xumuueckux adnemeHToB JI. . Menneneesa. Ilepuonsl u rpynisbl.
®u3NYECKU CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronsl. Onexktponbl. CtpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMHUECKHUX 31eMeHTOB [lepuoanueckoi
cuctembl J[. WM. MengaeneeBa. XapakTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA IO €ro
nonoxeHuro B [lepuoanueckon cucreme /. . Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB M0 rPYIaM U IEPUOIAM.

3nauenue Ilepuoguueckoro 3axkoHa u Ilepuoandeckorl CUCTEMbI XUMHYECKHUX
JJIEMEHTOB JUId pa3BuUTUs Hayku U npaktuku. JI. M. MenneneeB — yd€HbBIA U
rpakIaHUH.

Xumuyeckass cBs3b. KoBasieHTHass (MOJsipHas W HEMOJSIpHAsi) CBA3b.
DIIEKTPOOTPUIIATETILHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb oxkucneHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIE peakinu. [Ipoueccsl
OKHCIICHHS] M1 BOCCTAHOBJICHHS. OKHCIIMTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oO0pa3loB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA I[MHKA C pacTBOpaMU KHCIOT M IIEJ0Yeil, MPOBEICHHE OIBITOB,
WJUTFOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH (TOPEHUE,
PEeaKIMK PA3IIOKECHHS, COSTUHEHUS ).

Mesxcnpeomemmnuwie ceasu

Peanu3zanust MeXNpeaIMETHBIX CBSI3€M NpPU M3YYEHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS YEPE3 UCIIOJIH30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TTOHSITHH,
TaK U MOHSATUM, SBJISIFOIIUXCS CUCTEMHBIMHU JIJIS1 OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--
HAay4YHOT'O IIMKJIA.

OO0mue ecTecTBEHHO--HAYy4YHbIC TOHSATUS: HAy4YHbIA (DakT, THUMOTE3a, TEOpHs,
3aKOH, AaHaldu3, CHUHTE3, Kiaccuukamus, TMEePUOJAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: MaTepus, aToM, 3JIEKTPOH, MTPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DSJIEKTPUYECKUM 3apsij, BEUIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSTHUE BEIeCTBa, ra3, GU3NUEeCKUEe BETUYNHbBI, IUHUIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3B&31161, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, MOJIE3HBIC
HCKOMaeMbIE, TOILIUBO, BOJIHBIE PECYPCHL.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yyeHue XMMUU B OCHOBHOM IIKOJIE JAET BO3MOKHOCTD JIOCTUYD CJIETYIOLTUX
pPE3yNbTaTOB B HAPABJICHUH TUYHOCTHOTO Pa3BUTHSL:

1) BocnuTaHUWE POCCUUCKOW TPaKJAHCKOM MACHTHUYHOCTU: NaTPUOTU3MA,
M00BH U yBaxkeHUsI K OTeUecTBY, YyBCTBA rOPIOCTH 3a CBOIO Poinny, 3a poccuiickyro
XUMHUYECKYIO HAyKYy;

2) ¢dopmupoBaHHE ILIETOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHM M OOIIECTBEHHOW NPAKTHKH, a TaKKe
COLIMATIbHOMY,  KYyJbTypHOMY, SI3BIKOBOMY H  JTyXOBHOMY MHOT0O0OpPa3uIio
COBPEMEHHOTO MHPA;

3) dopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHI0O U CaMOOOpa30BaHHWIO Ha OCHOBE MOTHUBAIUU K
0Oy4EeHHIO U TO3HAHUIO, BBIOOPY MPOGUILHOTO 00pa30BaHUs HA OCHOBE HH(POpMAIIUU
O CYLIECTBYIOIIMX MNPOQPECcCUsX U JUYHBIX NPO(YECCHOHANBHBIX MPEANOYTCHHMH,
OCO3HAaHHOMY ITOCTPOECHHIO MHANBUAYAIbHON 00pa30BaTENIbHOM TPAEKTOPHUHU C YUETOM
YCTOWYUBBIX IMO3HABATEIBHBIX HHTEPECOB;

4) dopMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa3oBaTelIbHOM,
OOLIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIeA0BATEIbCKOM, TBOPUECKON U APYTrUX BUAAX
JESITeIbHOCTH;

5) dbopmupoBaHHe NMOHUMAHMS ILIEHHOCTH 3J0pPOBOr0 M 0Oe3omacHOro olpasa
KU3HU; YCBOCHHE TIPaBUJI WHIUBUAYATHHOTO M KOJUIGKTMBHOTO 0€30MacHOTo
MOBE/ICHUS B UYPE3BBIYANHBIX CUTYAIHSIX, YTPOKAIOMINX )KU3HH U 3I0POBBIO JIOCH;

6) ¢dbopMupoBaHHE TMO3HABATEIHHOW W MH(POPMAIMOHHON KYyJIbTYphl, B TOM
YluCJie Pa3BUTHE HABBIKOB CaMOCTOATENBbHON padOThl C Y4yE€OHBIMH IMOCOOUSIMH,
KHUTaMH, JIOCTYMTHBIMH  WHCTPYMEHTAMH W  TEXHUYCCKUMH  CPEICTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHIA;

7) ¢GopMupoBaHHE OCHOB 3KOJOTMYECKOIO CO3HAHMSI HAa OCHOBE IMPHU3HAHUS
LIEHHOCTU >KU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOAUMOCTH OTBETCTBEHHOTIO,
OepeXKHOTr0 OTHOIICHHUS K OKpYXKarollei cpene;

8) pa3BUTHE TOTOBHOCTH K PEILICHUIO TBOPYECKUX 3a/ay, YMEHHUS HaXOJIUTh
aJIeKBaTHbIE CIIOCOOBI 1O BEIEHUSI M B3aUMOJICHCTBUS C MAapTHEPAMU BO BpeMsl yueO
HOW 1 BHEYUYEOHOH J1eATeIbHOCTH, CIIOCOOHOCTH OLIEHUBAThH MPOOJIEMHbIE CUTYaIUH U
OTIEPAaTUBHO TPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3JIMYHBIX MPOTYKTHBHBIX
BUaX AesATeNbHOCTH (yueOHasl MOMCKOBO-UCCIIEI0BATENbCKAs, KITyOHAas!, MPOCKTHAS,
KpPY>KKOBas  T. II.).

MertanpenMeTHbIMUA pe3yJbTaTaMU OCBOCHMS OCHOBHOM 00pa3oBaTesibHOMN
IPOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus SABIISIOTCS:

1) oBnajeHue HaBBIKAMH CaMOCTOSITEIBHOIO MPUOOPETEHHsS] HOBBIX 3HAHMIA,
OpraHu3aluy yueOHOU JesTeIbHOCTH, TOUCKa CPEACTB €€ OCYIIECTBICHUS;

2) yMeHHe TUITaHUPOBATh ITyTH JOCTHXKEHUS 11eJIel HA OCHOBE CaMOCTOSTEIbHOTO
aHaJli3a YCJIOBHM M CPEICTB UX JOCTH)KCHUS, BBIACIATH aIbTEPHATUBHBIE CIIOCOOBI
JOCTHKEHHSI 1eNu W BhIOMpaTh Haubosee 3()pPeKTUBHBINA CcmOCO0, OCYHIECTBIATH
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MO3HABATENbHYIO PE(IIEKCUI0 B OTHOLICHHM JIEHCTBUN MO PEIICHUIO Y4YEOHBIX U
NIO3HABATEIbHBIX 33/1aY;

3) yMeHHe TOHMMAaTh MpPOOJIEMy, CTaBUTh BOIPOCHI, BBIJBUTATh THUIIOTE3Y,
JlaBaTh OINpPEJEICHUs MOHATUSAM, KIacCUPUIUPOBATh, CTPYKTYpUPOBATh MaTepual,
IPOBOJUTh  OKCIIEPUMEHTBHI,  apryMEHTHUPOBATh  COOCTBEHHYIO  TO3UIHIO,
(OopMyIHpPOBATH BHIBOJIBI U 3aKITIOUEHUS;

4) yMeHHe COOTHOCUTh CBOU JIEUCTBHS C IJITAHUPYEMBIMU pe3yJIbTaTaMH,
OCYUIECTBJISAITh KOHTPOJb CBOEH EATEIIBHOCTU B IPOLIECCE JOCTHKEHUS PE3yNbTara,
OTIPE/IETISATh CIIOCOOBI IEUCTBUN B paMKax MPEAJIOKEHHBIX YCIOBUW U TpeOOBAaHMUH,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONIENCS CUTyallUEH;

5) ¢opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HMCHOJIb30BaHUS
MHCTPYMEHTOB M  TEXHUYECKUX CPEACTB  HMH(DOPMALUMOHHBIX  TEXHOJIOTHUMA
(KOMITBIOTEPOB W TPOTPAMMHOTO OOECICUECHHS]) KaK WHCTPYMEHTAJIbHOM OCHOBBI
pa3BUTUSI KOMMYHUKATHBHBIX M IIO3HABAaTEIbHBIX YHHUBEPCAIbHBIX YYEOHBIX
JICUCTBUM;

6) yMeHHE cO3[aBaTh, NMPUMEHATh U IPeoOpa3OBbIBaTh 3HAKU U CHUMBOJIBI,
MOJIEJIN U CXEMBbI JIJIsl pelIeHHs Y4eOHbIX U TIO3HABATENbHBIX 3a/1a4;

7) yMmMeHHe HU3BIEKaTb MH(POPMAIMIO0 U3 Pa3IMYHbIX HMCTOYHUKOB (BKJIIOUAs
CpeICTBa MaccoBOW MH(OpMaIMK, KOMIIAKT-TUCKUA Yy4eOHOr0 Ha3HAUYEHHUs, PECYPChI
WuTepHera), cBOOOIHO MOIB30BATHCS CIPABOYHOM JIMTEPATypOM, B TOM YHUCIIE U Ha
ANIEKTPOHHBIX HOCHUTEIAX, COONIOAATh HOPMbI HH(POPMALIMOHHON HM30MpATEIbHOCTH,
ATUKU;

8) yMeHue Ha MPAKTUKE MOJb30BAThCSl OCHOBHBIMH JIOTUYECKUMH NpUEMaMHU,
METOAaMH  HaOJIIOJIEHUs, MOJCIUPOBaHUSA, OOBACHEHMS, peUIeHUus npoodieMm,
MIPOTHO3UPOBAHUS U JIP.;

9) ymeHue opraHu30BaTh CBOIO KHU3Hb B COOTBETCTBUM C MPEACTABICHUSIMU O
3I0pOBOM 00pa3e XKM3HH, MpaBax U OOA3aHHOCTSAX TpakJaHUHA, LIEHHOCTIX OBbITHS,
KyJbTYPBI U COLMATIBHOTO B3aMMOIEHCTBHS;

10) ymeHue BBIIOJIHATH IO3HABATEIbHBIE U IPAKTUYECKUE 3aaHMS], B TOM YUCIIE
IPOEKTHBIE;

11) ymeHue caMOCTOSITEIbHO U apPTYMEHTUPOBAHHO OLIEHUBATh CBOU JIEUCTBUSA
U JIEHCTBUSL OJHOKJIACCHUKOB, COJEPKATEIIbHO OOOCHOBBIBAasl MPAaBUIIBHOCTh WIIU
OLIMOOYHOCTh pe3yJbTaTa U crocoda AeMCTBUS, aIeKBATHO OLIEHUBATH OOBEKTUBHYIO
TPYAHOCTh KaKk Mepy (HaKTHUYECKOTO WIIM MPEANoJaraeMoro pacxoja pecypcoB Ha
pelIeHre 3a/layu, a TaAKKE CBOM BO3MOXKHOCTU B JIOCTHDXKEHHM LEIU ONpeNeaEHHOM
CJIOKHOCTH;

12) ymenue pabGotate B rpynmne — 3SOPEKTUBHO COTPYAHUYATH U
B3aMMOJIEICTBOBATh HA OCHOBE KOOPJMHALMU PA3JIMYHBIX MO3HUIMI NPHU BhIPaOOTKE
o011ero penieHus: B COBMECTHOM JI€ATENbHOCTH; CIylIaTh NapTHEPA, POpMYIHPOBATH
U apryMEHTHpPOBaTh CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOKO IMO3HLMIO U
KOOPJIMHHUPOBATH €€ C MO3ULUEN MAPTHEPOB, B TOM YHCJIE B CUTYallUd CTOJIKHOBEHHUS
MHTEPECOB; MPOAYKTUBHO pa3pemiarb KOH(IUKTHI HA OCHOBE yu€Ta HMHTEPECOB U
MO3UIMI BCEX €ro y4YyaCTHHUKOB, MOMCKAa M OIICHKH albTePHATHUBHBIX CIOCOOOB
paspernieHus: KOH(IUKTOB.
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[IpeameTHsiMu  pe3ylibTaTamMu  OcBoeHUs: (OcCHOBHOW  00pa3oBaTeNbHOMN
IPOrpaMMbl OCHOBHOTO OOIIIEro 0Opa30BaHus SABIISIOTCS:

1) dopMupoBaHue MepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BELIECTBAX, WX MPEBPAIICHUAX M MPAKTUUYECKOM MPUMEHEHUHU; OBJAJICHUE
MOHSATUIHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM XHUMUMU;

2) oco3HaHUWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHWMHYECKOW HAyKH Kak
oOnactu COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYICCKUX MIpEeBpAIICHAN
HEOPTaHWYECKUX W OPTAaHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUHW JKUBOW U
HEXUBOW MPHUPOJIBI; YIITyOJIeHUE MPEACTABICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA;

3) oBlIaAcHWE OCHOBAMHM XHMHYECKOW TPaMOTHOCTH: CIIOCOOHOCTBHIO
aHAJIM3UPOBaTh W OOBCKTUBHO OIICHUBATh JXKU3HCHHBIC CHTYaIldH, CBSI3aHHBIC C
XUMHEH, HaBbIKAMU 0€30MacHOTO OOpalleHus C BEIIECTBAMH, HCIOJIb3yEeMBIMU B
MOBCEHEBHON JKU3HM, YMEHUEM AaHAJIM3UPOBATh W IUIAHUPOBATH HSKOJOTUYECKU
0e30IacHOe MOBEACHHE B LIESAX COEPEkKEHUsI 310POBbSI U OKPY KAIOIIEH Cpeibl;

4) ¢dopMmHupoBaHHE YMEHUM YCTAHABIMUBATh CBSI3U MEXIY pPEalbHO
HAOJIIOTIAEMBbIMU  XUMUYECKUMH SIBICHUSIMA U TPOIECCAaMH, MPOUCXOJSAIIUMU B
MUKpPOMUPE, OOBSACHATHh MPUYUHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTh UX CBOMCTB
OT COCTaBa U CTPOCHHUS, & TAK)KE 3aBUCUMOCTh IIPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5) mpuoOpeTeHue OmbITa HCIOJb30BAHUS PA3IMYHBIX METOJOB H3yUYCHHUS
BCIIIECTB, HAOIIOJACHUS 3a WX IMPEBPAICHUSAMU TPU TPOBEIACHUH HECIOKHBIX
XUMHUYECKUX HKCIEPUMEHTOB C HCIOJb30BaHHEM JabopaTopHOTO 00OpyAOBaHUS U
puOOPOB;

6) yMEHHE OKa3bIBaTh MEPBYIO MOMOIIHL MPU OTPABJICHHIX, OXKOTaX W JIPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;

7) oBnazneHue npuémMamMu padoThl ¢ HHPOPMALUEH XUMMUYECKOTO COJIepKaHUS,
Ipe/ICTaBIIEHHON B pa3Hou dopme (B BUIE TeKCTa, Gopmyd, TpaduKoB, TaOIUIHBIX
JTaHHBIX, cXeM, Gotorpaduii u ap.);

8) co3maHwe OCHOBBI JUisi (OopMUpOBaHUS HMHTEpeca K pPACIIMPEHUIO U
yrayOJeHUI0 XUMUYECKUX 3HAHUM U BBIOOpA XUMHH KaK MPOPUIHLHOTO MpeaMeTa Ipu
Hepexo/ie Ha CTYNEeHb CpeaHero (MoaHoro) oouero o0pa3oBaHus, a B JalbHEUIIEM U
B KauecTBe cpepbl cBOEH nmpodeccuoHaTbHOM NeITeTbHOCTH;

9) dbopmupoBaHUEe IPENCTABICHNN O 3HAYCHUN XUMHUYECKON HAYKU B PEIICHUH
COBPEMEHHBIX JKOJOTMUECKUX TMpoOsieM, B TOM UHWCI€ B MPEAOTBpAICHUU
TEXHOTCHHBIX U IKOJIOTUIECKUX KaTacTpod.

[IpeameTHBIE PE3YNIBTATHI IO KAXKAOMY Pa3Acily:
OcHOBHBIE MOHATUS XUMUU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPECTABICHUN )
BrIycKHUK Hay4duTCS:

° OTMCBHIBATh CBOMCTBA TBEPJIBIX, JKHUJIKHX, Ta3000pa3HBIX BEIISCTB,
BBIJICIISS] MX CYIIECTBEHHBIC IPU3HAKY;
° XapaKTEpU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHIDO U CBOMCTBaM,

YCTaHaBJIIMBATb IIPUYNHHO-CICACTBCHHLIC CBA3H MCKAY JaHHBIMH XapaKTCPHUCTUKAMU
BCIIICCTBA,
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L PaCKpPbIBATb CMbBICJI OCHOBHBIX XUMHUYCCKUX TTOHSITUI: aTOM, MOJICKYJIA,
XUMHUYECKUI QJICMCHT, IIPOCTOC BCHICCTBO, CJIOKHOC BCIICCTBO, BAJICHTHOCTD,
HCIIOJIB3Ys 3HAKOBYIO CUCTCMY XUMHU,

o U300pakaTh COCTAB MPOCTEHIIMX BEHIECTB C MOMOIIBIO XHMHUYECKHX
(dbopMyT B CYIITHOCTh XUMHUYECKHUX PEAKITUH C TIOMOIIHI0 XUMUUECKUX YPaBHEHUM;

o BBIUHCIISITh OTHOCUTEIIBHYK) MOJIEKYJIIPHYKO M MOJIIPHYIO MAacChl
BEILIECTB, a TAKIKE€ MACCOBYIO JOJIF0 XMMUYECKOTO JJIEMEHTA B COEUHCHHUSIX;

o CpPaBHUBATh 10 COCTaBY OKCHJIbI, OCHOBaHUs, KUCJIOTHI, COJIH;

o KJ1acCU(UIIMPOBATH OKCHUJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI U COJIH
— 10 COCTaBYy;

o OMUCHIBATh COCTAB, CBOMCTBA M 3HAUYCHHE (B MPUPOJIC U MPAKTUUECKOU
JEeATEIbHOCTH YEJI0BEKa) MPOCTHIX BEIECTB — KUCJIOPOJIa U BOJAOPOJIA;

o JlaBaTh CPAaBHUTEIIBHYI0 XapaKTEPUCTUKY XUMHUYECKUX DIIEMEHTOB W
BAXKHEUIIINX COEUHEHUMN €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJIIIOB U FaJIOT€HOB;

o M0JIb30BAThCS J1A0OPATOPHBIM 00OPYIOBAHUEM M XUMUYECKON TTOCYI0M;

o MPOBOAUTL HECIOXXKHBIE XHWMHUYECKHE ONBITBI U HAOMIOJACHUS 3a

M3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIIECCE MX MPEBpAIllCHHI; cOOM0AaTh MpaBuia
TEXHUKU 0€30ITaCHOCTH NP POBEICHUN HAOIO/ICHUN U OTIBITOB,;

o pa3InyaTth AKCHEPUMEHTAIBHO KHUCIOTBI W IIEIOYH, MOJB3YACh
WHIMKATOpaMH; OCO3HAaBaThb HEOOXOJIUMOCTh COONIOZCHUS Mep O€30MacHOCTU MpHU
oOpaInieHnu ¢ KUCIOTaMU U IIeJI0YaMHu.

BrIMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCSI:

° IPaMOTHO O00pAIIaThCs ¢ BEIIECTBAMH B TTIOBCEAHEBHOM JKU3HU;

° OCO3HaBaTh HEOOXOJMMOCTh COOJIIOJIEHUS TIPaBUJl  DKOJIOTHYECKU
0€30I1acHOr0 MOBEACHHUS B OKPYIKAFOIICH IPUPOTHOMN Cpejie;

° MOHUMATh CMBICI M HEOOXOJUMOCTh COONIOJEHUS TPEAIMCAHHM,

IpeajiaraéMbiX B WHCTPYKIUSAX IO HCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMWH U JIP.;

o HCIIOJB30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHTHOCTU TIPU
BBITIOJTHEHUN UCCIE0BATEILCKUX MPOEKTOB IO HU3YYEHUIO CBOMCTB, CIIOCOOOB
MOJyYEHUS M paCliO3HABAHUS BEILIECTB;

o pa3BUBAaTh KOMMYHHKATUBHYK) KOMIIETEHTHOCTb, WCHOJIb3Ysl CPEACTBA
YCTHOTO ¥ MUCHbMEHHOTO OOIIEHUS, MPOSBISATH TOTOBHOCTD K YBOKEHUIO WHOW TOUKH
3peHus Mpu 00CYKICHUH PE3YIHTATOB BHIMOJIHEHHOW PaOOTHI;

o OOBEKTHBHO OIICHWBATh WH(POPMAIIMIO O BEHIECTBAX W XWMHUYECKHX
mporeccax, KpPUTHYECKM  OTHOCHUTBhCS K  TICEBJOHAy4YHOW  umH(OpManuu,
HEJI00POCOBECTHOM peKiame, Kacarouelcsi HCTI0JIb30BaHUS Pa3IUIHBIX BEIICCTB.

ITepuoauueckuii 3aKOH U MEPUOINYECKAS CUCTEMA XMMUYECKUX AJIEMEHTOB /1.

N. MenneneeBa. CTpoeHue BelllecTBa
BbIIyCKHUK Hay4dnTCS:
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L KJ'IaCCI/I(l)I/H_II/IpOBaTB XUMHUYCCKHUEC JJICMCHTBI Ha MCTAJJIbl, HEMCTAJIJIbI,
QJICMCHTBI, OKCHUJAbI WU THIAPOKCHABI KOTOPHBIX aM(I)OTCpHI)I, N UHCPTHBIC 3JICMCHTLI
(FaBLI) HJIs1 OCO3HAHUWA BAXKHOCTHU YIIOPAJOUYCHHOCTH HAYYHBIX 3HaHHﬁ;

o pPacKpbIBaTh CMBICI Iepruoandeckoro 3akona Jl. 1. Menneneesa;

o OMHCHIBATh W XapaKTEPHU30BaTh TAOIMYHYIO (opMy MepruoandecKon
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB;

o XapaKkTepu30BaTh COCTAaB AaTOMHBIX SJA€p U pacIpelesieHUE Yucia

QJICKTPOHOB IIO OJJICKTPOHHBIM CJIOAM A4aTOMOB XHMHYCCKHX JJICMCHTOB MaJIbIX
IICPHUOJ0B HepHOHquCKOﬁ CHUCTCMBI, a TAK)KC KaJIMA U KaJIbIIHA,

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

o n300paxkaTb  DJIGKTPOHHBIE  (POPMYJIBI  BEIIECTB, OOpa30BaHHBIX
XMMHUYECKUMH CBA3SIMU PA3HOTO BUJA;

o BBIABJISATH 3aBUCUMOCTH CBOWCTB  BEIIECTBA OT CTPOCHUSA €TI0
KPUCTAUIMYECKON PEeIETKN (MOHHOM, aTOMHOM, MOJIEKYJISIPHOU, METaJUIMYECKOM );

o XapaKTepU30BaTh XUMUUYECKUE BJIEMEHThl U UX COCIMHEHUS Ha OCHOBE

MOJIOKEHUS DJIEMEHTOB B NMEPUOJMYECKON CHCTEME M OCOOCHHOCTEM CTPOEHUS X
aTOMOB;

° ONMCHIBAaTh OCHOBHBIE NpeAnochUIKA OTKpbITUA . M. MeHneneeBbiM
MEPUOANYECKOTO 3aKOHA W NEPUOJMYECKONM CHUCTEMbl XMMHUYECKHX 3JIEMEHTOB M
MHOT'000pa3HYI0 HAy4YHYIO JACATEILHOCTh YUEHOTO;

° XapakTepU30BaTh  HAy4YHOE W  MHPOBO33PECHYECKOE  3HAYCHUE
MEPUOIMYECKOT0 3aKOHA U TIEPUOJUYECKON CHUCTEMbI XUMUYECKUX 3eMeHToB []. U.
Menneneena;

° OCO3HABAaTh HAYYHBIC OTKPBITUSL KaK  PE3yJAbTaT  AJIUTEIbHBIX
HaOII0ACHUH, OBITOB, HAYYHOU MOJIEMHUKHU, TPEOJOJIEHUS TPYIHOCTENR U1 COMHEHH.

BBIITyCKHUK TTOJTy4YUT BO3MOXKHOCTh HAYYUTHCS:

° OCO3HaBaTh 3HAYECHHUE TEOPETUYECKUX 3HAHUU JJI1 IPAKTHYECKOU
JICATEIILHOCTH Y€JI0BEKA;

° OTIMCBHIBATh H3Y4YEHHBIC OOBEKTH KaK CHCTEMBI, MNPHUMEHSS JOTHUKY
CHCTEMHOT'O aHaJIN3a;

° NPUMEHATh 3HAHHUS O 3aKOHOMEPHOCTSAX TMEPUOJAUMYECKON CHUCTEMBI
XUMHUYCCKUX DJICMEHTOB JJII OOBSCHCHHMS M IPEABUACHUS CBOMCTB KOHKPETHBIX
BCILICCTB;

° pa3BUBATh UHGOPMAITIOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM
yriyOJICHUs 3HaHUM 00 MCTOPUU CTAHOBJICHUS] XMMHMUYECKON HayKH, €€ OCHOBHBIX
MOHATUH, IEPUOIAUECKOTO 3aKOHA KaK OJIHOTO M3 BAXKHEUIIMX 3aKOHOB MPUPO/IBI, a
TaKX€ O COBPEMEHHBIX JTOCTUKCHUAX HAYKU U TEXHUKH.

MHuoroo0pa3ue XUMUYECKUX peaKui

BBITyCKHHUK HAYIHUTCS:

J OOBSICHATH CYTh XUMHUECKUX MTPOIECCOB;

o HA3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;
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o yCTaHaBIWBATh  MPUHAUICKHOCTh  XUMHUYECKOM  peakiumh K
onpeaenéHHOMY THITY 110 OJJTHOMY M3 KJIacCU(PUKAIIMOHHBIX MPU3HAKOB: 1) 10 YUCITy U
COCTaBy HCXOJHBIX BEIIECTB W TMPOMYKTOB pEaKIUU (PEakluud COCAUHCHHUS,
pa3JIoXKEHUS, 3aMeIeHUsT 1 0OMEHa); 2) TI0 BBIICICHUIO WX TIOTJIOMICHNIO TEIUIOTHI
(peakuuu SK30TEPMHUECKHE W IHAOTECPMUUYECKHE); 3) TO0 H3MECHEHHUIO CTEICHEU
OKHUCJICHUSI XUMUYECKHUX 3JIEMEHTOB (OKHCIUTEIHbHO-BOCCTAHOBHUTEILHBIC PEAKIIHH);
4) mo oOpaTUMOCTH TpoIriecca (peakiuu 00paTuMbIe U HEOOPaTUMBIE);

L Ha3bIBaTb (1)aKTOpI)I, BJIMAIOOIMEC HA CKOPOCTb XUMHUYICCKUX peaKuHﬁ;
L Ha3bIBaTh CbaKTopBI, BJIMAIOOIMC HAa CMCIICHUC XUMHNYCCKOI'O paBHOBECHSI;
L COCTAaBJITh YPABHCHUA GHCKTpOHHTquCKOﬁ Jucconuanmy KHUCIIOT,

IesIouei, CoJied; TMOJIHBIE W COKpalll€HHbIE MOHHBIE YpaBHEHUS peakiuil OOMEHa;
YpaBHEHUSI OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLINN;

o MIPOTHO3UPOBATh IPOTYKTHI XUMUYECKUX peakuuii o
(dopMynam/Ha3BaHUSIM HMCXOJHBIX BELIECTB; OINPEAENATh HCXOJHBIE BEIIECTBA I10
(opMysiaM/Ha3BaHUSIM MPOTYKTOB PEAKIINU;

o COCTaBJISITh YpaBHEHUS peakuui, COOTBETCTBYIOIINX
[OCJIEIOBATENbHOCTH  (EMOYKE») TMPEBpAIlEHUN HEOPraHWYECKUX  BELIECTB
Pa3IMYHBIX KIJIACCOB;

o BBISIBJIATH B IMPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBUIETEIBCTBYIOLIUE O
MPOTEKaHUU XUMHYECKOU PEaKIIny;

. TOTOBUTBH PAcTBOPBI C ONPEAECIEHHON MAcCOBOM JOJIEW PAaCTBOPEHHOTO
BELIECTBA;

o ONPENENATh XapaKTep CPelbl BOJHBIX PACTBOPOB KHUCIOT U IIEJIIOYEH 10
MU3MEHEHUIO OKPACKH MHIUKATOPOB;

o MPOBOJIUTh KAaYECTBEHHbIE PEAKIUHU, TOATBEPKIAIOININE HAIUYHE B

BOAHBIX pacTBOpax BCHICCTB OTACIbHBLIX KATUOHOB M1 aHMOHOB.
BBIHYCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCS:

J COCTaBJIATH MOJIEKYJIIDHBIE M IIOJHBIE HOHHBIE YpaBHEHUS 10
COKpAILCHHBIM HOHHBIM YPaBHEHUSM;

o IPUBOAUTH TMIPUMEPBl PEAKLMM, IOATBEPKIAAIOINUX CYIIECTBOBAHUE
B3aMMOCBSI3U MEXIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEIICCTB;

J IPOTHO3UPOBATh PE3YyJbTAaThl BO3JAEHCTBUS Ppa3IUYHBIX (DAKTOPOB Ha
CKOPOCTb XMMHUYECKON PEAKLINH;

o IPOTHO3UPOBATh PE3YyJbTaThl BO3JEHCTBUSA Pa3IMYHBIX (PAKTOPOB Ha

CMCIICHUEC XUMHNYCCKOI'O PaBHOBCCHA.

Mmuoroo0pasue BemecTn

BbIIyCKHUK Hay4dnTCS:

o OnpeaeNnsaTh NPUHAIICKHOCTh HEOPTAHMUYECKUX BEIIECTB K OJIHOMY M3
U3YYEHHBIX KJIACCOB/TPYIII: METAJJIbI U HEMETAJIbI, OKCUbI, OCHOBAHUS, KHCIIOTHI,
COJIN;

o COCTaBJIATh (POPMYJIbI BEILIECTB IO UX HAa3BaAHUIM;

o ONpPEAENATh BAJICHTHOCTb U CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
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o COCTaBIIATH (POPMYJIbI HEOPTaHUUECKUX COEIMHEHUH N0 BaJIGHTHOCTSM U
CTEIEHSIM OKHUCJICHUSI DJIEMEHTOB, a TaKXe 3apsijaM HOHOB, YKa3aHHBIM B TaOJUIIe
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

o OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHMSI (PU3NYECKUX M XUMHUYECKHX
CBOMCTB NIPOCTBIX BEIIECTB (METANIOB M HEMETAINIOB) M WX BBICIIMX OKCHJOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHOJIOB;

° Ha3bpIBaTh OOIIME XHUMHUYECKUE CBOMCTBA, XapakTEpHbIE IS TPyMI
OKCHJIOB: KUCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

° Ha3bIBaTh OOIME XUMHYECKUE CBOMCTBA, XapaKTEpPHbIE ISl KaXKI0TO U3
KJIACCOB HEOPTraHWYECKUX BEIIECTB (KUCJIOT, OCHOBAHMH, COJIiel);

° MIPUBOJIUTH MPUMEPHI PEAKIIUNA, TOITBEPKIAIOIINX XUMUYECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;

° OTPENENIATh BEIIECTBO-OKUCIUTENh U BEIECTBO-BOCCTAHOBUTENIb B
OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIX;

° COCTaBIIATh DJEKTPOHHBIM OamaHCc (I HW3YYEHHBIX PEAKIUHA) TI0
MPEJI0KEHHBIM CXEMaM PEaKIui;

° MPOBOAUTL J1TA0OPATOPHBIE OMNBITHI, MOATBEPKIAAIONINE XUMUYECKUE
CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX BEIIECTB;

° MPOBOAUTEL JIa0OpPaTOPHBIE OMBITHI MO TOJIYYEHHUIO M COOUPaHUIO

Fa3006pa3HBIX BCHICCTB: BOAOPOAA, KHCIOPOOa, VYIJICKHCJIOIO TIai3a, aMMHaAKa,
COCTAaBJATh YPAaBHCHHA COOTBCTCTBYIOIIHUX peaKuHﬁ.
BI)IHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA!

o POTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIIECTB HA OCHOBE UX COCTaBa U
CTPOCHHSI,
o MIPOTHO3HPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEILHBIC UITH

BOCCTAHOBUTEJILHBIE CBOMCTBA C YUETOM CTETICHEH OKUCIICHUSI JIEMEHTOB, BXOISIIINX
B €TI0 COCTaB;

o BBISIBJISITH CYILIECTBOBAHUE I'€HETUYECKOW CBS3M MEXKIYy BEIECTBAMU B
pSAY: IPOCTOE BELIECTBO — OKCUJA — KHUCIOTa/ TUAPOKCH — COJIb;

o XapaKTepU30BaTh OCOOBIE CBOMCTBA KOHUEHTPUPOBAHHBIX CEPHON U
a30THOM KHUCJIOT;

° IIPUBOJUTL IIPUMEPHl YPAaBHEHUM pEaKIUi, JEeXallUuX B OCHOBE
MIPOMBIIIJICHHBIX CITIOCOOOB MOTYYEHHsI aMMHaKa, CEPHOM KUCIOTHI, YyT'YHa U CTaJIH;

o OMHUCHIBaTh GU3NYECKUE U XUMHUECKUE MTPOLIECCHI, SIBISIOIINECS YaCThIO
KpYyroBopoOTa BELIECTB B IPUPOJIE;

o OPraHU30BbIBATh U OCYILECTBIATH ITPOEKTHI 110 UCCIEAOBAHUIO CBOWCTB

BCIICCTB, MMCIOIIUX BAXXHOC IMMPAKTHYCCKOC 3HAYCHUC.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bognopoa. ITonstue o 8 1 bubmuorexa [IOK

' KUCJIOTaX M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoreka LIOK
3.1 XMHGI\:;ZZK:;(;J?;;ET,:;CH 1 ! https://m.edsocI)_.[ru/7f4l837c
aToMa
XHUMHYECKas CBI3b. BuGmorexa LIOK
3.2 Oxucanrensio- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIINH
Hroro o pasneny 15 ngﬁfﬁfﬁfﬁﬁfmssn
Pe3epBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHMS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a0OPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa 1 cMecH. CIIocoObI 1 bu6mmorexa [IOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEeHHON 1 1 bubmorexa HOK
puMEp P https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmorexa [IOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [OK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 X .B
umiieckas opmyna. Banertrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosb. MossipHast bubnuorexa [JOK
Mmacca https://m.eds00.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brranciienus komaecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPAaBHEHUSM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanust XuMUYeCKHX peakiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeaucT. O000IIeHe U bubmmorexa [OK
H T, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — snemMeHT u mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [IOK
PoA 1 > TOPEHHE): https://m.edsoo.ru/ff0d4614
[TonsiTre 00 okcUaax
CrocoObI MOTy4YEHUsT KUCIIOPO/ia B
23 Ja00paToOpUn iqn OMHmnelfHocm bubmoreia LOK
PATOPHITH TP ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXMMHYECCKOM YPaBHCHHUH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
Tomnuso (He()Th, Yrojiab U METaH).
25 3ar }ISHGI-EI/ICq];OS ’ a, CII0COOBI zzro bubmorexa [JOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 o Teme
26 «ITonyuenne u coOrpaHue KHCIOpoaa bubmorexa [JOK
i . p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
97 Bonopon — a51eMeHT U IpOCTOE BELIECTBO. bubnnoreka [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
28 du3nyecKrue 1 XMMUYECKHue CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOA0POia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «Ilomydenne u coOMpaHue BOIOPOIa bubmorexa HOK
i . p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
32 Monsipabiii 006EM ra3oB. 3akoH ABOTaapoO bubmorexa HOK
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Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEIISCTBA r'a3a I10 €ro M3BECTHOM bubmorexa [IOK
B .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
p 4 https://m.eds00.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XMMUUECKHE CBOMCTBA BOJIBI bubmorexa LOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIE 1
37 HEHACHIIIEHHEBIE PACTBOPLI. MaccoBas HoJIs bubmorexa LIOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTiueckast pabota Ne 5 o Teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnoreka [JOK
onpencnEéHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponsHnas pabora Ne2 no teme bubnnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccudUKaIus, bu6mmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmiorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [ToryueHne n XuMHUYECKUE CBOMCTBA bub6nuorexa [IOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmydenune 1 XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa HOK
¥ https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnunoreka [HOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTruueckas padora Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHHI
48 I'eneTnueckas CBA3b MEXKIY KilacCaMHU bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
H 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COeTUHEHHH
[TepBbie OMBITKY KIacCUpUKAITTU
51 XUMHYECKHX djIeMeHTOB. IloHsTHE O bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
Ilepnomnueckuii 3akoH u Ilepunonudeckas
52 CI/I(E[eMa XUMHAYECKUX aneMegTOB pI Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Tepronasl, TPYyHITBEL, HOATPYIIIIEL bubnmorexa [IOK
PHOJIBL, TPYTIIBL, HOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmoreka [JOK

N30TomEs!

https://m.edso0.ru/00ada342

22



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

CTpoeHue AIEKTPOHHBIX 000JI04YEK aTOMOB

bubmuoreka [JOK
55 I1 i N
anemeHToB llepuoanueckoit cuctems! /| https://m.edsoo.ru/00adashe
Meupeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
. bubnmoreka [JOK
56 ero nosioxeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanyueckoro 3akoHa s
57 pa3BuTus HayKu U npaktuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 151
OHHAT XUMITHCCKA CBAS https://m.edsoo.ru/00adac34
60 KoBasneHTHas monspHas XUMAYECKas CBS3b bubmmorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
CTeneHs okuCICHs https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnorexka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIHUTENN U BOCCTAHOBUTEIN brbmmorexa [OK
https://m.edso00.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnnorexka [JOK
«CTtpoenue atoMa. XUMUUYECKasi CBA3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U bub6nuorexa [IOK

cUcTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00adb33c
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67 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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CHUCTEMA OIIEHKH JOCTHXXEHUM YUYAIIIUXCSI

Pe3ynpTaThl OOyudeHUs] MPOBEPSIOTCS B MPOLIECCE YCTHBIX U MUCHMEHHBIX
OTBETOB YYaIlIMXCs, & TAKXKE MPU BBIMOJIHEHUH UMU XUMHUYECKOTO SKCIIEPUMEHTA.

OrneHka TeOpeTHUECKUX 3HAaHUHN

OtMmeTka «5»:

OTBET MOJHBIN U MPaBUIBHBIN HA OCHOBAHUU U3YYEHHBIX TEOPHUN;

MaTepuanl M3J0KEH B OIMpPEACNICHHON JIOTMYECKOW MOoCcIea0BaTeIbHOCTH,
JUTEPATYPHBIM SI3bIKOM;

OTBET CaMOCTOSATEIIbHBIN.

OtMmeTka «4»:

OTBET ITOJIHBIM U MPABUJILHBIN HA OCHOBAHUM U3YYEHHBIX TEOPUU;

MaTepuan H3J0KEH B OIpPEAENICHHON JIOTMYECKON MOCIeA0BaTeIbHOCTH,
MpU HTOM JIONYIIEHBI JBE-TPU HECYIIECTBEHHbIC OIIMOKH, HCIPABICHHBIC 10
TpeOOBAHUIO YUUTEIIS.

OtMmeTka «3»:

OTBET IOJIHBIN, HO MPHU 3TOM JOMYIIEHA CYIIECTBEHHAas OIMnOKa U OTBET
HEIIOJIHBIM, HECBSA3HBIN.

OtMmeTka «2»:

IIPU OTBETE OOHAPYKEHO HETIOHMMAHUE YYaIIUMCSI OCHOBHOTO COJIEP KaHUS
y4e0HOT0 MaTepuasa Ui JOMyIEHbI CYIIeCTBEHHbIE OIIMOKH, KOTOPBIC yUAITUICS HE
MOYET UCIPABUTH NIPU HABOSIIMX BOIIPOCAX YUUTENS.

O1eHKa SKCTIEPUMEHTANIbHBIX YMEHUN

O1eHKa CTaBUTCSI HA OCHOBAHUU HAOJTIOJICHHUS 32 yUAIIUMCS K TUChbMEHHOTO
oT4deTa 3a padory.

OtrmeTka «5»:

paboTa BBINMOJHEHA TOJHOCTHIO M TPABWIBbHO, CJHEJIaHbl MPABUILHBIC
HAOJIIOICHHS ¥ BBIBO/IBI,

DKCIIEPUMEHT TPOBEJCH MO IJIaHy C yYE€TOM TEXHUKUA O€30MacCHOCTH U
paBuJI padOTHI C BEIIECTBAMU U 000PYI0OBAaHUEM;

MPOSIBJICHBl ~ OPraHU3allMOHHO-TPYJOBbIE  yMEHUA  (NOAAECPKUBAIOTCS
YUCTOTa paboyYero MecTa u MopsI0K Ha CTOJIE, IKOHOMHO UCIOJIb3YIOTCSI PEaKTUBHI);

OtrMmeTka «4»:

paboTa BBINIOJHEHA NPABWIBHO, CIETAaHbl MPABWIbHBIE HAONIOACHUS U
BBIBOJIbI, HO TP 3TOM OKCIEPUMEHT IPOBEJEH HE TMOJHOCTBIO WM JIOMYIICHBI
HECYILIECTBEeHHbIE OIMOKH B pabOTe C BEIIECTBAMHU U 000PYI0BAHUEM.

OtmeTka «3»:

paboTa BBIMOJIHEHA NMPABUJILHO HE MEHEE YeM HAMOJOBUHY WM JIOIMYIICHA
CYILIECTBEHHAs OIIMOKa B XOJI€ IKCIIEPUMEHTA, B 00bSICHEHUH, B 0(popMIIeHHH PaOOTHI,
B COOJIIOJICHUU TIpaBWJI TEXHUKH O€30MacHOCTH MpH paboTe C BEIICCTBAMHU H
o0opy0BaHUEM, KOTOpAsk UCIIPABIISETCS IO TPEOOBAHUIO YUUTETIS.

OtMmeTka «2»:

JOTYIIEHBI Be (1 00siee) CyIeCTBEHHBIE OIMMOKN B XOJI€ IKCIIEPUMEHTA, B
00BsICHEHNH, B 0QOPMIICHUH paOdOThI, B COOJIIOICHUU TIPABUI TEXHUKH 0€30MacHOCTH

25



mpu paboTe ¢ BemecTBaMH W 00OPYJOBaHWEM, KOTOpPHIE YYAIIUNUCS HE MOXKET
UCIIPABUTh JaKe MO TPEOOBAHUIO YUUTEIIA.
O1ieHKa yMEHUM peniaTh SKCIIEPUMEHTAIIbHBIC 3a1a4H

OtMmeTka «5»:

TIJIaH PEIICHUs COCTaBJICH MPABUILHO;

MIPaBHJIBHO OCYIIECTBIICH MTOA00P XUMHUECKUX PEaKTUBOB M 000PYI0BaHNS;

JTAaHO MOJIHOE OOBICHEHHE U CACJIaHbI BEIBOIBI.

OtMeTKa «4»:

IJIaH PENIEHUs 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 XUMHYECKHUX PEaKTUBOB U 000PYI0BaHMUSI,
HO JIOIYIIIEHA CYIIICCTBEHHAs OIIMOKA B O0BSICHEHUHU U BBIBOJIAX.

OTtMeTKa «2»:  JIomyIIeHbI aBe (1 60J1ee) CyIleCTBEHHbIE OIUOKH B IJIaHE
pelieHus, B moa00pe XUMHYECKUX PEAKTUBOB M OOOpYJOBaHUS, B OOBSICHECHUU M
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 pernieHa HepaluoHaIbHBIM CHOCOOOM WJIM JIONMYIIEHO HE 0oJiee JBYX
HECYIIICCTBEHHBIX OIIMOOK.

OtMmeTka «3»:

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

OtMmeTKka «2»:

UMEIOTCS CYIIECTBEHHBIC OITMOKH B JIOTHYCCKOM PACCYKICHUHU U PEIICHHH.

Or11eHKa MMMCHbMEHHBIX KOHTPOJBHBIX paboT

OtMmeTka «5»:

OTBET TOJHBIN U MPaBUIIBHBIN, BO3BMOXKHA HECYIIIECTBEHHAS OIITHOKA.

OtMmeTKa «4»:

OTBET HEIOJIHBIN WK 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] TUCHbMEHHON KOHTPOJIBHON PabOThl HEOOXOUMO
YUUTBIBaTh TPEOOBAHUS €IUHOTO OpPOrpapuuecKoro pekuma.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Pymsutuc I'.E. Xumusa. 8 kmacc: y4eOHUK id 0O0IIe00pa3oBaTeIbHBIX

opranuzammii / I'.E. Pynsutuc, ®.I".®enpaman. — 6-¢ uznanue. — M.: [Ipocsenienue,
2018

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

https://infourok.ru/

https://chem8-vpr.sdamgia.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
Kommerotep ¢ ycranoBieHHbIM [10, nHTEpakTUBHAS TOCKA, TPOEKTOP.

OBOPYJAOBAHHUE JJisd ITPOBEJAEHUA  JIABOPATOPHBIX,
INPAKTUYECKHUX PABOT, IEMOHCTPALIUIA

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