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HHosicuuTeIbHAA 3aIUCKA

PaGouast nporpamma o xumuu Jyist 1 1k1accoB cocTaBiieHa Ha OCHOBE:

« @enepanbHOTO KOMIIOHEHTa TOCYJApCTBEHHOIO  CTAaHAAapTa CpeaHero  oO0IIero
0o0pa3oBaHMs 10 XMUMHH;

«  IIpumepHO¥ IporpaMMbl CPeTHETO OOIIET0 0Opa30BaHUs IO XUMUMU;

«  ABrtopckoii nporpammsl o xumuu O.C. ["abpuensna.

« IIpukaza MO u H PO ot 31.03.2014r. Ne253 «O0 yTBepkieHuU PeaepaabHOro nepeuHs
y4eOHHKOB, PEKOMEHIYEMBIX K UCIOJB30BAHUIO MTPU PEATU3ALNHA UMEIOIIUX I'OCY1apCTBEHHYIO
aKKpeIUTaluI0 00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO o0miero, oOpa3oBaHUs» C
m3meHeHussMu ot 08.06.2015r. mpukaz Ne 576, ot 21.04.2016r. npuka3z Ne 459;

«  YueOnsri maan OY.

JlanHast mporpamMma KOHKPETU3UPYET COJIep:KaHue CTaHaapTa, Ja€T pacrnpeaeeHue yaeOHbIX
4acoB MO pa3fenaM Kypca, MOCIEAOBATEIbHOCTh HM3YYEHHSl TEM M Pa3leioB C Y4YETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTUKM y4eOHOTO IMpoIlecca, BO3PACTHBIX
oco0eHHOoCTel oOydaromuxcs oopazoBatenbHoro yupexaenus MbOY «Auanosckas COLL». B
nporpaMMe OmnpenienéH IepeyeHb JEMOHCTpalil, 1a00paTOPHBIX OIBITOB, MPAKTUYECKUX
3aHATHH U pacu€THhIX 3anad. [Iporpamma MoauduIMpOBaHA COIVIACHO JICWCTBYIOIIEMY
0a3ucHoMy yueOHOMY I1aHy. KOHTposb 32 ypoBHEM 3HaHUIN 00Yy4arOIIUXCs MpelycMaTpUBaeT
IPOBEJCHUE CAMOCTOSATEIbHBIX, IPAKTUYECKUX, KOHTPOJIBHBIX PA0OT MO TEMaM.

[Tporpamma kypca xumuu s oOywaroummxcs 11 kjmaccoB  001mieoOpa3zoBaTeNbHBIX
YUPEKICHUM paccunTaHa Ha 68 4acoB U3 pacdeTa 2 Jaca B HEJACIIIO.

HEJU U 3AJAYU YYEBHOI'O ITPEIMETA

I'nagnule yenu cpedonezo oowiezo oopazosanus:

« (opMHpPOBAaHHE LEIOCTHOTO MPEICTABIECHUS O MUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHMSIX, YMEHUSAX U CIIOCO0aX IEATEIbHOCTH;

«  IpUOOpETEHHE ONBITA PA3HOOOPA3HOM AESATEIBHOCTH, ONbITA TO3HAHUS U CAMOIIO3HAHUS;

« TMOArOTOBKAa K  OCYILECTBJICHHIO  OCO3HAHHOTO  BbIOOpa  WHIUBUAYaIbHON
o0OpazoBarenbHON WM TPO(ECCHOHATEHON TPASKTOPHUHU.

Bonbiiol BkJIam B JAOCTWIKEHWE TJABHBIX IIEJIEH CpeIHero oO0IIero o0pa3oBaHHsS BHOCHUT
u3zyuenue Xumuu, KOTOpoe HPU36ano odecneyump:

+  (GOpMHUpPOBAHHE CUCTEMBl XMMHUYECKHUX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOU
KapTUHBI MUPA;

* pa3BUTHE JIMYHOCTH OOYYAIOMIMXCS, WX MHTEIUICKTYalbHOE ¥  HPABCTBEHHOE
COBEPILEHCTBOBAHUE, (POPMUPOBAHUE Yy HUX T'YMAHUCTUYECKUX OTHOLUEHUH M SKOJIOTHYECKU
1EeJeCO00pa3HOro NOBEACHUS B OBITY U TPYJIOBOM IE€STEILHOCTH;

«  BbIpa0OTKY y OOydYarommMxcsi MOHUMaHUS OOIIECTBEHHOW NOTPEOHOCTH B pa3BUTUU
XUMUH, a TaKkKe POPMUPOBAHUE Yy HUX OTHOIICHMS K XMMHUH KaK BO3MOXKHOW 00J1acTH Oy y1iei
PaKTUYECKOMN AESITEIbHOCTH;

« (opmupoBaHue ymeHuid Oe30MacHOTO OOpaIleHHS C BEIIECTBAMH, HCIIOIb3YEMbIMU B
ITOBCEHEBHOM KU3HMU.

H3yuenue xumuu ¢ cmapuieil wikoje Ha 0a30860M ypOGHE HANPAGIEHO HA 00OCHMUMICEHUE
cnedyrouwux yenei:

OCBOEHHE CHUCTeMbl 3HAHWK O (yHIaMEHTaIbHBIX 3aKOHAX, TEOPHIX, (aKTax XUMHUU
HEOOXOMMBIX JIJIsl TOHUMAaHUSI HAYYHOU KapTUHBI MUPA;

OBJIa/IeHHMEe YMEHHMSIMH XapaKTEepU30BaTh BEIIECTBA, MATEpPHaIbl U XUMHUYECKHE PEAKIIUH,
BBITIOJIHATH J1a00PATOPHBIE IKCIIEPUMEHTHI; TPOU3BOAUTH PACUETHI IO XUMHUECKUM (popMyiiam
U ypaBHEHUSIM; OCYIIECTBJISTH MOUCK XWMHUYECKOM HH(OpManuMM H OLIEHUBATh €€
JIOCTOBEPHOCTh; OPUEHTUPOBATHCS U IPUHUMATDH PEIICHUS B IPOOIEMHBIX CUTYALMSIX;

pa3BUTHe NO3HABATEIBHBIX UHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUYECKHX CIIOCOOHOCTEHN B
MPOLIECCE CaMOCTOATENBHOTO TMPUOOPETEHHS] XUMHUYECKUX 3HAHUM C HCIOJIb30BAHUEM



Pa3IMYHBIX UCTOYHUKOB MH(OPMAIUK, B MPOIIECCe U3YUEHUs XMMUYECKON HAayKU U €€ BKJIaja
B TEXHUYECKUHN MPOrpecc LHUBHIN3AIUY, CIOKHBIX U MPOTUBOPEUUBBIX IMyTEH pa3BUTUS UJIEH,
TEOPUM U KOHILIEMIMI COBPEMEHHON XUMUH;

BOCIUTAHME YOEXKICHHOCTH B TOM, YTO XHMMHSI — MOUIHBI MHCTPYMEHT BO3JICHCTBUS Ha
OKPY>KaIOIIYI0 CPelly, U YYBCTBO OTBETCTBEHHOCTH 3a NMPUMEHEHHUE IMOJTYYEHHBIX 3HAHUU U
YMEHUN TMO3UTUBHOW POJIM XUMHUU B KU3HU COBPEMEHHOIO OOIEeCTBa, HEOOXOIMMOCTH
XUMHUYECKU TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M OKpY>KarolIeil cpee;

NPUMEHeHHUe MOJYYCHHBIX 3HAHUM U YMEHUH sl 0€30MacHOr0 MCIOJIb30BaHUS BEIIECTB U
MaTepuaioB B OBITY, CEJILCKOM XO3SICTBE U Ha MPOU3BOACTBE, PEUICHUS MPAKTUYECKUX 3a/]1a4 B
MOBCEIHEBHOMN JKW3HU, MPEIYyNPEKIACHUS SIBJICHUN, HAHOCSIIMX BpEJ 30POBBIO UEJIOBEKA U
OKpyXKarolie cpeae, MPOBEICHUE MCCIEIOBATENbCKUX paboT, CO3HATENBHOTO BbIOOpa
npodeccuii, CBI3aHHON C XUMHECH.

3aoauu uzyuenusa xumuu ¢ cmapuieil wKosie:

Cdhopmuposams y o00ydalomUXCs 3HAHUS OCHOB XHMHYECKOM HayKW: BaKHEHIIUX
(bakTopoB, MOHATUN, XUMUYECKUX 3aKOHOB M TEOPHM, S3bIKa HAYKH, JHOCTYHHBIX 00O0OIIECHUMN
MHPOBO33pPEHYECKOTO XapaKTepa.

Pazeums ymenuss HaOnofaTh W OOBICHATH XUMUYECKUE SIBJICHUS, MPOUCXONSINNE B
npupoze, 1adopaTopru, B TOBCEAHEBHOM KU3HHU.

Coopmuposams crenvallbHBIX yMEHUM: oOpamarbcsi C  BEIIECTBAMHU, BBIMOJIHATH
HECJIOKHBIE IKCIIEPUMEHTBI, COOJIIOIasl IPaBUIIa TEXHUKH O0€30MMaCHOCTH; TPAMOTHO MTPUMEHSTh
XUMUYECKUE 3HAHUS B OOIIEHUHU C IPUPOJION U B MOBCEIHEBHOM JKU3HHU.

Packpeimbs TyMaHUCTUYECKYIO HAIIPABICHHOCTh XUMHUHM, €€ BO3PACTAIOIIECH POJIM B PELICHUU
TJIaBHBIX MPOOJIEM, CTOSIIIMX TIEPE]] YeJI0BEUECTBOM, U BKJIaJla B HAYUHYIO KAPTUHY MUpAa.

Pazeump  IUYHOCTH  OOYYAIOIIMXCS: MX  MHTEIUIEKTYallbHOE W HPABCTBEHHOE
COBEpIIEHCTBOBaHUE, CHOPMUPOBATH Y HUX T'YMAHUCTHUUYECKHUE OTHOIICHUS M JKOJIOTHYECKU
1€J1€CO00Pa3HOro NOBEICHHE B OBITY U B MPOLIECCE TPYIOBOM AESITEIBHOCTH.

Ciopmuposamo y  oOydJaromuxcs KOMMYHHUKAaTUBHOU u BAJICOJIOTUYECKOM
KOMITETCHTHOCTEH;

Bocnumams OTBETCTBEHHOE OTHOIIEHHE K TMPHUPOJ]E, OepeHOE OTHOIICHHE K y4eOHOMY
000pyI0OBaHUIO, YMEHHUE >KUTh B KOJUIEKTHUBE (OOIIAThCS M COTPYJAHUYATH) 4Yepe3 y4eOHbBIN
MaTepHa KaxJI0To ypokKa.

Hcnoan3oBanue odopyroBanusi neHTpa «Touka pocTa» Ajsi peaju3alui NPOrpamMmbl

Peanuzanus nmanHO¥M  paboueil mporpaMMmbl  TIpeyCMaTpUBaeT  HCHOJIB30BAaHUE
obopynoBanusa 1eHTpa «Touka pocta». B uwacTHOCTH, IS TIpOBEACHUS J1aOOPATOPHBIX
paboT OyaeT ucmoiab30BaThCs LUPpPOBas jgadopaToOpusi MO XUMUM, KOTOpas BKIIIOYAET B
ce0st CIIeAYIOIINUE PJIEMEHTHI:

1. becipoBOAHOW MYJILTUAATYUK MO XUMHH C BCTPOCHHBIMHU JTaTYMKAMU,

2. JlaTuuk BBICOKOM TeMIlepaTyphl (T€pMOIMAapHbI) ¢ AuanazoHoMm wusMepeHus -200....
+1300°C;

3. JlaTuuk 3JEKTPOMPOBOJIMMOCTH C JUAa3oHaMH u3MepeHus He yxke yeM oT 0 go 200
MKCM; 010 10 2000 MkCwMm; oT 0 10 20000 MKCwMm;

4. Jlatumk pH ¢ nuanazonom uzmepenus He yxke uem oT 0 1o 14pH;

5. JlaTuuk TemriepaTypbl INIATHHOBBIN C Auana3zoHom usmepenus ot -40 qo +180C;

Ucnons3oBanue oOopymoBaHus IieHTpa «Todyka pocTa» mnOpu peadu3aluu JaHHOUN
MIPOrpaMMBbI MTO3BOJISIET CO3/1aTh YCIOBUSI:

- ISl PACIIUPEHHs COJIEPYKAHMS IIKOJBHOTO XUMHYECKOTO 00pa3oBaHUS;

- I TIOBBIIICHUS TI03HABATEJIbHOM aAKTHUBHOCTH OOYyYaloluXcsi B €CTECTBEHHO-
Hay4YHOH 00J1acTH;

- ISl pa3BUTHS JIMYHOCTH peOeHKa B Mpoiecce 00yYeHUs] XUMUHU, €r0 CIOCOOHOCTEH,

- GOpMUPOBAHUS U YIOBJIECTBOPEHHUS COLIMATIBHO 3HAYMMBIX HMHTEPECOB U OTPEOHOCTEH;



- 171 paboThl C OJIApEHHBIMU IIKOJIBHUKAMU, OPTaHU3AIMUA UX PAa3BUTUS B PA3IUYHBIX
obacTsax oOpa3oBaTebHOM, TBOPUECKON AEATEIHLHOCTH.

I[Inanupyemble pe3yabTaThbl 0CBOEHHUS Y4€OHOI0 MpeIMeTa

JInuHocTHBIE:

v

v

B I[ICHHOCTHO-OPMEHTAIIMOHHOW cdepe — UyBCTBO TOPJOCTH 3a POCCHUHCKYIO
XUMUYECKYIO HAyKy, TyMaHU3M, OTHOILLIEHHUE K TPYY, LIEJEYCTPEMIICHHOCTD;
dbopMHpoBaHUE IIEHHOCTU 370pPOBOTO U 0€30MacHOro o0pas3a >KU3HHU; YCBOEHUE IMPaBUI
WHIUBUIYAIBHOTO W KOJUICKTUBHOTO OE€30IMaCHOTO TIOBEJEHUS B UYPE3BBIYANWHBIX
CUTYyalUsX, yTPOXKAIOIIUX KU3HU U 3J0POBBIO JIIOJIEH;

B TpyIoBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIICH
00pa30BaTEeNbHON TPACKTOPHH;
B TO3HABATEJIbHON (KOTHUTUBHOM, MHTEJUIEKTYaldbHOM) cepe — yMEHHE YNpaBIsATh

CBOEH IMO3HABATEIIbHOM JAEITEIBHOCTRIO.

GbopMHUPOBAHUE OCHOB JKOJOTUYECKOM KYJIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBIIIICHHS, PA3BUTHE OMBITA YKOJIOTHYECKH OPUCHTUPOBAHHOMN
pedIIeKCHBHO-0IIEHOYHOHN U TPAKTUUECKOM ACATEILHOCTH B )KU3HEHHBIX CUTYAIUAX;

MeTtanpeaMeTHbIe:

v

v

YMEHHE CaMOCTOSITENIbHO  ONPEAENATh IeIi  CBOEro OOydYeHHus, CTaBUTh W
dopMynnpoBath Al ceOsi HOBbIE 3a/ayd B yuéOe U IMO3HABATEIbHOM JIEATEIbHOCTH,
pa3BHUBATh MOTUBBI U MHTEPECHI CBOEH II03HABATEIILHOU EATEIIbHOCTH;

YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATH IIyTH JOCTVIKEHHS LeEJIed, B TOM YHUCIE
albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosiee A(P(HEKTUBHBIE CIOCOOBI pPEIIECHUs
y4eOHBIX U [MO3HABATEJbHbIX 33/1a4;

YMEHHE COOTHOCUTH CBOU JEHCTBHUS C IUIAHUPYEMBIMHU PE3YyJIbTATAMH, OCYILECTBIISITH
KOHTPOJIb CBOEH JIEATEIIBHOCTH B IPOLECCE ITOCTMIKEHHUSI PpE3ysbTaTa, ONIPENEIATH
CrocOOBI JEHCTBUN B paMKax MPEISIOKEHHBIX YCIOBUI M TpeOOBaHUIl, KOPPEKTUPOBATh
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOICHCS CUTYalME;

YMEHHE OLEHUBATh NPAaBUJIBHOCTb BBIMOJHEHUS Y4yeOHONW 3ajau, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

BJIAJICHUE OCHOBAMM  CAMOKOHTPOJI, CaMOOLICHKHM, IIPUHATHSA  PELICHUH W
OCYIIECTBIIECHUS OCO3HAHHOIO BbIOOPA B y4eOHOM U MO3HABATENbHOMN 1€ATEIbHOCTH;
YMEHHE OIpenessTh NOHATHA, CcO3JaBaThb OOOOLICHUs, YCTaHABIMBaTh AaHaJIOTHUH,
KJIACCU(PUIIMPOBATh, CAMOCTOSITEIbHO BBIOMpAaTb OCHOBAaHUS W  KPUTEPUU  JUIS
KJIacCU(PUKAIMY, YCTAaHABIMBATh NMPUYMHHO-CIIEICTBEHHbBIE CBSI3H, CTPOUTH JIOTUYECKOE
paccykJeHue, yMO3aKJItoueHue (MHIyKTUBHOE, JEAYKTUBHOE U MO aHAJIOTMH) U JeNaTh
BBIBOJIBL;

yYMEHHUE CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BbIBATH 3HAKH M CUMBOJIbI, MOJIEIH U CXEMBbI
JUTSl pelieHusl y4eOHbIX M TO3HABATENbHBIX 3a/1a4;

YMEHUE OPraHU30BbIBaTh Y4YE€OHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTb C
YUUTEIEM M CBEPCTHUKAaMHU; paboTaThb MHIMBUIYAJIbHO M B TPYIIE: HaXOAUThH oOliee
pelieHne W paspemarb KOH(IUKTHI Ha OCHOBE COTJIaCOBAaHUS MO3UMLUN U yuéTa
UHTEPECcOB; (OPMYIIMPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

YMEHHME OCO3HAHHO HCIOJIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadyei
KOMMYHHMKAIlUM JUIS  BBIPQXXEHUS CBOMX UYBCTB, MbICIEH M  MOTPEOHOCTEI;
IJJAHUPOBAHUSI U PETyJSIMUU CBOEU NEATEIIBHOCTH; BJIAJACHUE YCTHOM M NHUCBMEHHOU
pPEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

dbopMHpoBaHHEe W pa3BUTUE  KOMIETEHTHOCTM B  00OJACTM  MCHOJb30BaHUS
MH(OPMAITMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA;



v (OpMHpOBaHHE W PA3BUTHE SKOJOIMYECKOTO MBIIUIEHHS, YMEHHE MPHUMEHSATH €ro B
MO3HABATENIbHON, KOMMYHHKAaTMBHOW, COLIMAIILHOM NPAKTUKE W MPOQPECcCHOHATBHON
OpHUEHTALIUH.

IIpeamerHbIe:
1.B no3naBarenbHO# cepe:

v’ 1aBaTh OIpeIeIeHHs N3YIEHHBIX TIOHSTHIA;

v’ omucath  JIEMOHCTPAIIMOHHBIE M  CAMOCTOSATENBHO  MPOBEJECHHBIE  XUMHUYECKHUE
HKCIIEPUMEHTHI;

v/ OIMUCBHIBATH M PA3IMYaTh M3YUCHHBIC KIACCHl HEOPTAaHWIECKUX COCTUHEHHH, MPOCTHIC U

CJIOXKHBIE BEILIECTBA, XUMUYECKHUE PEAKIINH;

KJIACCU(PUIIMPOBATH U3yUEHHBIE OOBEKTHI U SBICHUS;

Jenatb BBIBOABI M YMO3AaKIIOYEHUsT W3 HAOJMIOAEHUM, HW3YYEHHBIX XWMHYECKHX
3aKOHOMEPHOCTEM, MPOrHO3UPOBATh CBOMCTBA HEM3YUYECHHBIX BEIIECTB [0 aHAJIOTHHU CO
CBOMCTBaMHU U3YUYEHHBIX;

v/ CTPYKTYpHUpPOBATh W3yYEHHBIH MaTepHal ¥ XUMHIECKYIO HH(POPMAIIHIO, TIOJTYUYCHHYIO M3
JIPYTUX UCTOYHUKOB;

v MOJEIHPOBAaTh CTPOCHHE aTOMOB 3JEMEHTOB 1-3 TEpHOI0B, CTPOEHHE MPOCTHIX
MOJIEKYJI;

2.B IEHHOCTHO — OPHEHTALMOHHON c(epe: aHATU3UPOBATh U OLCHUBATH MOCIEIACTBUS JJIS
OKpYyKarolie cpebl ObITOBOM M NMPOU3BOJACTBEHHOW NEATENbHOCTH YEJIOBEKAa, CBA3AHHOW C
nepepaboTKOM BEILIECTB;

3. B TpynoBoii cdepe: MpOBOIUTE XUMUUECKHUN IKCIIEPUMEHT;

4. B cdepe 0e3omacHOCTH IKU3HEACATEIbLHOCTH: OKa3blBaTh IIEPBYIO IMOMOIIb IpPH
OTpPABJICHUAX, OXOrax W JAPYTUX TpPaBMaxX, CBS3AHHBIX C BEUIECTBAMU M JAa0OPATOPHBIM
000pyIOBaHUEM.

AN

Copep:xanue Kypca
CrtpoeHue BemiecTn
OcHoBHBbIE cBeleHHsI 0 cTpoeHuu aToma. CTpoeHUE aToMa: SIPO U JIEKTPOHHASI 000JI0UKA.
N30Tonbl. XUMUYECKUH 3JIEMEHT. bOJIbIION aApOHHBIN KOJUIauaep. Y POBHU CTPOECHUS
BEIIIECTBA.
Ilepuoauueckass cucremMa xumudeckux 3jeMenToB /I. M. MeHnaesneeBa B cBeTe yuyeHUs1 0
crpoeHur aromMa. OuU3NUECKU CMBICI HOMEPOB: 3JIEMEHTA, NEpUOJa, Tpylnbl. BaneHTHbIE
AJIEKTPOHBI. DJIEKTpOHHAs KOH(UTypaius aToMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB
3JIEMEHTOB B MEPUOJAX U rpynnax. DJICKTPOHHBIE CEMEUCTBA XUMUYECKUX JIEMEHTOB.
dunocodckue ocHOBBI 001IHOCTH [leproauyeckoro 3akoHa U TEOPUU XUMHYECKOTO CTPOCHHS.
[Ipennocwuiku OTKphITUA [lepronnueckoro 3akoHa U TEOPUM XMUMHUYECKOTO CTpoeHus. Poiib
JUYHOCTH B UCTOPUM XUMHUHU. POJIb TPAKTUKKU B CTAHOBJICHUU U PA3BUTUU XUMHYECKOW TEOPHH.
HNonnasi xuMu4ecKasi CBSAI3b 1 HOHHbIE KPUCTAJJINYECKHE PeméTKU. KaTHoHbI Kak POAYKT
BOCCTAHOBJICHUSI aTOMOB METAJ/UIOB. AHMOHBI KaK MMPOAYKT OKUCJIIEHHUSI aTOMOB HEMETAJJIOB.
HNoHHas xuMu4eckas CBsI3b 1 HOHHAsI KPUCTAIUIMYECKast pelETKa. MIOHbI TPOCTHIE U CI0KHBIE.
KoBasileHTHasi XuMH4YeCKass CBA3b. ATOMHBIC H MOJICKYJSIPHbIE KPUCTALIMYECKHUE
pemétkn. KoBaneHTHass HENOJApHAsT W MOJIAPHAS CBSI3H. DJIEKTPOOTPULATEIBHOCTD.
KpatHocTs koBaseHTHOW CBsi3M. (OOMEHHBI ¥ JOHOPHO-AaKIENTOPHBIM  MEXaHU3MBbI
o0pa3oBaHMsl KOBAJCHTHBIX CBs3ed. [loMApHOCTH CBS3M ©  MOJSPHOCTH  MOJIEKYJIBI.
MonekynspHblE U aTOMHBIE KPUCTAJUIMYECKUE PELIETKU.
Merasuinyeckasi c¢Bsizb. MeTra/iMuyecKue KPHUCTAUIMYECKHE pelérku. Merauueckas
XMMHWYECKasi CBA3b: MOH-aTOMbI M 3JIEKTPOHHBIN ra3. OU3MYEecKrue CBOWCTBA METAIJIOB M UX
MIPUMEHECHHUE HA OCHOBE 3TUX CBOMCTB. CIlJIaBbl YEPHBIEC U I[BETHBIE.
Bogopoanasi xumuueckass cBsi3b. BOJOpOIHAs XMMHUYECKas CBS3b: MEXKMOJEKYJSIpHAs U
BHYTPUMOJIEKYJISIpHAsA. 3HAYEHHUE BOJIOPOIHOM CBSI3HM B IPUPOJIE U KU3HU YEIIOBEKA.



HHonumepsl. [lonumepsl, WX MOJYy4YEHHUE: PEAKLUUU MOJUMEpPU3AUUMUA U TMOJUKOHJICHCALUU.
[Timactmaccsl. Bonokna. Heopranuueckue nojumepsl

JAucnepcHble cuctembl. J[McniepcHbIE CUCTEMBbI: qucniepcHas ¢aza U JUCHEPCHOHHAs cpeja.
Krnaccudukanuys qucnepcHbIX CUCTEM MO arperaTHOMY COCTOSIHUIO U 110 pa3Mepy 4acTull (hasbl.
['pyboaucnepcHble CUCTEMBI: SMYJIBCUH, CYCIEH3UU, a3p030JH. TOHKOAUCTIEPCHBIE CUCTEMBbI:
3011 U renu. CHHEPE3UC U KOArysiuus.

Hemoncmpauuu.

Paznuunsie gopmbl [lepuonnyeckoit cucremsl xumuueckux siaemeHToB J[. M. Menneneena.
Mognens KpHUCTAJUIMYECKON peméTku xjopuaa Hatpus. OOpas3ipsl MUHEPATIOB C HOHHOU
KPUCTAJUTMYECKON PEMIETKOM: KaJIbLIUTA, TAIINTA, MOJAEIN KPUCTAJUIMYECKUX PEHIETOK «CYXOro
Japaa» (WU nojaa), amMasa, rpadura (uau kBapia). Moaenb MoJisipHOTO 00béMa raza. OOpasiisl
Pa3IMYHBIX JHUCHEPCHBIX CHUCTEM: OHOMYJbCHM, CYCIEH3UW, a’po30Jie, Treled U 30JIEH.
Koarysmsanus. Cunepesuc.

Jlabopamopnsie onvimol.

MopaenupoBanue MeTaUIMYECKOM  KpuUcTaimdecko  pemértku. [leHarypamusa — Oenka.
[TonydeHne 3MynbCUU pacTUTENIBHOTO Macia. [TomydueHne cycrieH3un «u3BECTKOBOIO MOJIOKAY.
[ToyyeHune KOJUTOMAHOTO pacTBOpa KypHUHOTO Oeika U UCCIIEOBAHUE €TI0 CBOMCTB C MTOMOIIBIO
JIA3€PHOM YKA3KHU.

XuMHYeCKHE peaKIuu

Kaaccupukanuss xumMuyeckux peaknuil. Peakiuu 0e3 H3MEHEHMs] COCTaBa BEIIECTB:
ajioTponu3zauu ¥ u3zomepusauuu. [lpuunnHsl amnorponuu. Knaccudukanus peakuui 1o
YUCIy W COCTaBy pPEareéHTOB M MPOAYKTOB W MO TemioBoMy 3(ddekty. Tepmoxumuueckue
YPaBHEHUS PEAKLIUM.

Cxopoctp xumMuYeckux peakuuid. CKOpPOCTh XUMHUYECKOM peakiuu | (PakTopbl €€
3aBUCUMOCTH: TIPUPOJA PEarupyrolMx BEIIECTB, IUIOMAJb WX  CONPUKOCHOBEHUS,
TeMreparypa, KOHIIEHTpalus U Hanuuue karaiu3aropa. Karanus. ®epmentsl. UHTrHOUTOPHI.
XuMuYecKoe paBHOBecHe H cnocoO0bl ero cmemienusi. OOpatumbie peakiuu. OOmas
XapakTepUCTHKa pEakIMM CHUHTE€3a aMMHaka M YCJIOBUS CMEIIEHUS PaBHOBECHS
IIPOM3BOACTBEHHOIO ITpoLecca BIIPABO.

I'uaposns. T'uaponus HeoOpaTuMmblii U oOpatumbiid. Tpu ciayuas rumaponusa cojieid. Pomb
ruapoin3a B oOMeHe BemiecTB. Poib ruiponnsa B 9HEPreTHIECKOM OOMEHE.
OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE  peakuuu. (CrteneHb okuciaeHus. OKucIuTenb U
BOCCTaHOBUTENb. OKUCICHUE U BOCCTAHOBIIEHUE. DJIEKTPOHHBIN OaslaHC.

DJIEKTPOJIM3 PACIVIaBOB U pacTBOpoB. IIpakTHyeckoe mnpuMeHeHHMEe JJIEKTPOJIM3A.
["anbBanomnactuka. ['aneBanocrerus. Papunuposanue.

emoncmpayuu.

DK30- U SHAOTEPMUUECKHUE PEAKIUN. TEeIIOBBIE SBJIEHUS MIPU PACTBOPEHUU CEPHOM KUCIIOTHI U
aMMHUAYHOW CEJIUTPbl. 3aBUCUMOCTh CKOPOCTH PEAKLIMH OT MPUPOJBI BEIIECTB HA MpPUMEPE
B3aUMOJICHCTBUSA PACTBOPOB PA3JIMUHBIX KUCJIOT OJMHAKOBOM KOHIIEHTPALUU C OJMHAKOBBIMU
Kycoukamu (TpaHyJilaMH) [IUHKA U OJUHAKOBBIX KyCOYKOB Pa3HbIX METAUIOB (MarHus, IMHKA,
JKeJe3a) C pacTBOPOM COJITHOM KHUCIIOTHI. B3auMopaeicTBue pacTBOPOB CEPHOM KHUCIOTHI C
pacTBOpamMH THOCYJh(haTa HATpUs PA3IMIHON KOHIICHTPAlMM M TeMIepaTypbl. Mojaenb
KUILAIIETO ciosl.  PasnmoxkeHne Tmepokcuaa BOAOPOJA C  IOMOIIBID  HEOPraHUYECKHUX
KaTaqn3aTopoB (COJeH Jkene3a, MoAnu/a Kajlvs) U IPUPOAHBIX O0BEKTOB, COIEPKAIINX KaTalazy
(ceipoe  Msco, kaptodenpb). I[lpocreiinme OKUCIUTETHHO-BOCCTAHOBUTEIBHBIC PEAKIIUU:
B3aMMOJICHCTBHE IIMHKA C COJITHOW KHCIOTOM | kene3za ¢ cyibdarom menu(ll). Mopensb
ANEKTpOoan3Epa. Moaesnpb 3JIEKTPOJIU3HON BaHHBI JJIs TTOJIYUYCHUS AITFOMUAHUA.

Jlabopamopnwie onvimol.

[IpoBeneHne peakumii, UOAYIMX A0 KOHUA, MO mpaBuiay beprome. Pa3noxeHune nepokcuia
BOJIOPOJIA C TIOMOILBIO JHOKcUaa Mapranna. CmenieHne papHosecus B cucteme Fe*t + 3CNS™



< Fe(CNS)s;. HcmbiTanue WHIUKATOPaMHU CPEIbl PAcTBOPOB COJICH pa3jIMYHBIX THIIOB.
BsaumopaeiictBue pactBopa cyibdara menu(Il) ¢ xenezom u rupoKCUIOM HATPHSL.
Ilpakmuueckasa paboma.

Pemienne sxcriepuMeHTaNbHBIX 3a4a4 110 TeME « XUMUYECKAs PEaKLIHs).

BeniecTBa u ux cBoOlcTBa

Mertanabl. O6mure gusznyueckue cBoiicTBa MeTaiioB. Kiaccudukaiys MeTamioB B TEXHUKE U
xumun. OOlMe XMMHYECKHE CBOWCTBA METAJUIOB. YCJIOBHUS B3aMMOJCHCTBUS METAJUIOB C
pacTBOpaMHu KUCIIOT U coJiei. MetaiorepMus.

Hemerasuibl. biaropoansie ra3el. Hemeramnel kak okuciutend. Hemertamisl  kak
BOCCTaHOBUTENH. Psin anexTpooTputiatenbHocTH. HEepTHBIE Wi 6J1arOpoIHbIE Ta3bl.
Kuciorel Heopranmyeckue M oOpraHudeckue. KHCIOTBI ¢ TOYKM 3pEHHS ATOMHO-
MOJIEKYJISIPHOTO yueHUs. KHCIIOTBI ¢ TOYKH 3pEHUSI TEOPUH DIEKTPOIUTHIECKON TUCCOLUALUN.
Kucnotel ¢ TOukdM 3peHHs MPOTOHHOW Teopuu. OOIIMEe XMMHYECKHE CBOMCTBAa KHCIOT.
Krnaccudukanus KUCior.

OcHOBaHUSI HeOpPraHM4YecKkrWe W opraHuveckue. OCHOBaHHA C TOYKHM 3pPEHHS ATOMHO-
MOJIEKYJIIpHOTO y4yeHus. OCHOBaHMSI C TOYKM 3PEHMS TEOPUM DJIEKTPOJUTUYECKON
nuccouuanui. OCHOBaHMS C TOUKH 3pEHMsI IPOTOHHOM Teopuu. O01IMe XUMUYECKHE CBOMCTBA
ocHoBaHui. Knaccudukanusi ocCHOBaHUH.

AM@oTepHbIe COeANHEHUs] HeOpraHnvyeckne W opranmvyeckue. AMQOTEpHbIE OKCHUIBI U
rugpokcunpl. Ilomyuenue wu  cBoiicTtBa aM(OTEpHBIX HEOPraHUYECKHX COCIUHEHMI.
AMMHOKHCIIOTBI — aM(OTEPHbIE OPraHNYeCcKue coeMHeHud. [lenTupl v nenTuaHas CBs3b.
Comnu. Knaccudukanus coneid. JKEcTkocTh Boabl M crocoObl e€ ycTpanenus. Ilepexon
KapOoHaTa B ruipokapOoHaT u 00paTHO. OOIIHEe XUMUYECKHUE CBOMCTBA COJIEH.
Jemoncmpayuu.

Komnexkuus wmeraimoB. Kosmekuus HemetaiwioB. B3aummoneincTBre KOHUEHTPUPOBAHHOU
a30THOM KHCJIOTBI C MeApl0. Bcempimka TepMHTHOM cMecu. Bcemblika 4€pHOro Imopoxa.
BriTecHEHME rajnoreHoB W3 MX PACcTBOPOB IPYIMMHU Tajlor€HaMu. B3anMonencTBue IapoB
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJIIHON KHUCIIOTHI MU aMMHUaka («IbiM 0e3 oras»). [lonyuenue
aMMHaKa W u3ydeHue ero cBoicTB. [lomydeHune amM@oTepHOro rUAPOKCHUAA U H3YyUYEHHUE €ro
cBOUCTB. [loryueHne KECTKOM BOJBI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnuvie onvimol.

[TosmyyeHne HEPACTBOPUMOTO TUAPOKCHUIA U €0 B3aUMOJIEUCTBHUE C KUCIOTOM. MccnenoBanue
KOHILICHTPUPOBAHHBIX PACTBOPOB COJITHOM M YKCYCHOW KHCJIOT KalleJIbHBIM METOJOM IIPU HX
paz0aBiieHnHd BOAOW. PasznnuHble ciydad B3aMMOJEWCTBHUS PAacTBOPOB COJIEH AFOMUHHUS CO
HIENTOYBI0. Y CTPAHEHUE KECTKOCTU BOJBI.

Ilpaxkmuueckasa padoma.

Pemenne sxcnepuMeHTaNbHBIX 33/1a4 0 TeMe «BeniecTBa n ux cBOMCTBaY.

Xumusi 1 COBpeMeHHOe 00111eCTBO

XuMuveckass TexHoJiorusi. [I[pon3BoACTBO aMMuaka U MeTaHOJIA. XUMUYECKAS] TEXHOJOTHS.
XUMHUYECKHE MPOLECCHI, JeXalMe B OCHOBE IPOM3BOJACTBA aMMMAaKa M METAHOJIA.
XapakTepucTuka 3TUX mpoueccoB. O0IIMe HayuyHble MPUHIIMITBI XUMUYECKOTO ITPOU3BOJICTBA.
XuMHYeCKasi TPAMOTHOCTh KAaK KOMIIOHEHT 00uieH KyJbTypbl YeJiOBeKa. MapKkupoBKa
YHIaKOBOYHBIX MAaTEepUalOB, JJIEKTPOHUKH U OBITOBOM TEXHHMKH, SKOJOTHYHOTO TOBapa,
IIPOLYKTOB IIUTAHHUs, STUKETOK 10 YXOIYy 3a OLECHKIOMU.
Hemoncmpauuu.

Mogenb MpOMBIIIICHHON YCTAHOBKHU IMOJYYEHUS] CEPHOM KUCIOThL. MOJIeNIb KOJIOHHBI CUHTE3a
amMmuaka. BugeodparMeHTsl 1 craiifibl O CTENEHH 3KOJIOTMYECKOW YUCTOTHI TOBApA.
Jlabopamopnwie onvimol.

N3ydeHne MapKUpOBOK Pa3IMYHbIX BUJIOB IPOMBIIUIEHHBIX U MIPOJOBOJIBCTBEHHBIX TOBAPOB.



Y4eOHO-TEeMATHYECKHHA TJIAH

Ne | HaumenoBanue pasgenoB | KounuyecrBo B ToM ymcJ/ie Ha IpoBeIeHHne
(Tem) YacoB 110 IIpakTHyeckux KoHTpobHBIX
nporpaMmme padort pador
1 CtpoeHue BelecTB 23 0 1
2 | XUMHYECKHE peaKIuu 19 1 1
3 | BemecTBa u ux cBOWCTBa 17 1 1
4 | XuMHUS 1 COBPEMEHHOE 9 0 1
00II1eCTBO
HTtoro 68 2 4
KasengapHo-remaruueckoe mianuposanme B 11 kiacce
(2 yaca B HeqeJ110, 68 YacoB)
Ne Tema ypoka Bcero yacos Jdomamnee Hara
n/n 3ajlaHue U3y4eHusl
Tema 1. Ctpoenne BemectB (23 4)
1 | OcHOBHbIE CBEJIEHUS O CTPOCHUHU aTOMA. 1
2 | XapaKkTepuCcTUKa COCTOSIHUS DJICKTPOHOB B 1
aToMe.
3 | DnektpoHHO-Tpaduueckue GopMysabl aTOMOB. 1
4 | DnekrpoHHO-Tpadudeckre GopMyIIbl AaTOMOB. 1
5 | Ilepuoauueckas cucTeMa XMMHYECKIX 1
anemeHToB [. 1. MenaeneeBa u yuenue o
CTPOCHHUU aTOMa
6 | ®dwiocodckue 0OCHOBBI OOITHOCTH 1
[Tepromuveckoro 3aK0Ha U TCOPHH
XUMHUYECKOTO CTPOSHHUSI.
7 NonHas xumMuyeckast CBsi3b U HOHHBIE 1
KPUCTAIJTMYECKHE PEIIETKH.
8 | KoBaneHTHast XuMuieckast CBsI3b. 1
9 | ATOMHBIE U MOJIEKYJISIPHBIE KPHCTAIITHNUECKUE 1
PELIETKHU.
10 | Meraumueckass XHMHYECKAsT CBS3b. 1
11 | Bomopoanasi XuMHUYECKast CBSI3b. 1
12 | llonumepsl. 1
13 | BosokHa. 1
14 | JluctiepcHbIE CHCTEMBI. 1
15 | lucniepcHble CUCTEMBI. 1
16 | MaccoBas i 00beMHas 101 KOMIIOHEHTOB B 1
CMECH.
17 | MaccoBas uim o0beMHas 10JIM KOMIIOHEHTOB B 1
CMECH.
18 | MaccoBas A0 BBIX0JIa TPOAYKTA OT 1
TEOPETUIECCKH BO3MOYKHOTO.
19 | O6bemHas 1071 BBIXOA IPOAYKTA OT 1
TEOPETUIECCKH BO3MOYKHOTO.
20 | Pemenne 3a1a4 ¢ UCIIOIB30BAHNUEM ITOHSITHS 1
«MaccoBasi A0S MPUMECE.
21 | Pemenue 3amad. 1
22 | O000IIEHNE ¥ cucTEMATH3AIMs 3HAHUH 10 TEME 1
«CTpoeHuE BEIIeCTBAY.
23 | KonTpoabHas padora Nel o teme «CtpoeHue 1
BEIIICCTBY




Tema 2. Xumnueckue peakuuu (19 v)

24 | AHanu3 KOHTpoJIbHOU paboThl. Kimaccudukarms 1
XUMUYECKHUX peakiuid. Peakiuu, naymme 6e3
W3MEHEHHs COCTaBa BEIIECTB.
25 | Peakuuwm, uaymme ¢ M3MEHEHHUEM COCTaBa 1
BEIIICCTB.
26 | TepMOXHUMHYECKUE PEAKIIUH. 1
27 | CKOpOCTh XHMHUYECKUX PEAKIIUN. 1
28 | CKOpOCTh XUMHUUYECKHX PEAKIIHM. 1
29 | OOpaTUMOCTh XMMHUYECKUX PEaKITHil. 1
30 | Xumudeckoe paBHOBECHE M CIIOCOOBI €ro 1
CMEIICHUSI.
31 | I'maponus coseid. 1
32 | I'uaponus coyei. 1
33 | I'maponus B OpraHuYecKOd XUMHH. 1
34 | OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIHH. 1
35 | OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC PEAKIUH. 1
36 | OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. 1
37 | DOeKTpOIM3 PacIlJIaBOB H PACTBOPOB. 1
38 | IlpakTHyeckoe MpUMEHEHHUE DJICKTPOIIH3A. 1
39 | llpakTuyeckas padora Ne 1. Pemenue 1
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«XHAMHUYECKAS] PEAKLIUS».
40 | [loBTOpeHue u 06001IEHUE H3YUEHHOTO 1
MaTepuaia.
41 | KonrtpoJubHas padora Ne 2 «Xummnueckue 1
peakuum.
42 | Pabora Haj omnOKaMu 1
Tema 3. BemecTtBa u ux coiicrsa (17 1)
43 | Metayuibl. 1
44 | XuMu4ecKue CBOMCTBA METAIIJIOB. 1
45 | Hemetamisl. 1
46 | baropoaHbIe ra3sl. 1
47 | Kucnotel HeOpraHM4ecKue U OpraHundeckKue 1
48 | Kucmotel HEOpraHU4eCKUe H OPraHuIEeCKHe 1
49 | OcHOBaHMs HEOPraHMYECKUE U OPraHUYECKUE. 1
50 | OcHoBaHHUsl HEOPraHUYECKUE U OPTaHUYECKUE. 1
51 | AM¢oTepHble COeTMHEHHSI HEOPTaHUYECKUE U 1
OpTaHWYCCKHE.
52 | AMdoTtepHbIe cCOeTMHEHHS HEOPTaHUIECKUE 1
OpraHHYecKHe.
53 | Conn. 1
54 | Conn. 1
55 | 'eHernyeckas CBSI3b MEXAY pPa3IMYHBIMU 1
KJIACCAaMH HEOPTaHMYECKHX U OPTaHUYECKUX
BEIIICCTB.
56 | IlpakTuyeckas padora Ne 2. Pemenue 1
AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «BemecTa
Y UX CBOMCTBa»
57 | IloBropenue u 0000IIICHNE TEMBI. 1
58 | IloBTopenue u 0000IIIEHIE TEMBI. 1
59 | KonTpoJabHasi padora Ne 3 «BemecTBa u ux 1
CBONCTBAY.
Tema 4. Xumusi u coBpemMeHHoe 001mecTtBo (84)
60 | Xumudeckasi TEXHOJIOTHSI. 1
61 | Xumuueckasi TEXHOJIOTHSI. 1




62 | Xumus B CeJILCKOM XO35IUCTBE U OBITY. 1
63 | Xumudeckas rpaMOTHOCTh KaK KOMITOHEHT 1
o011el KyJIbTypHhl YelTOBeKa.

64 | IloBTopenue u 0000IIEHNE KypCa. 1
65 | I[loaroroBka K HTOrOBOW KOHTPOJIBHOM padoTte 1
66 | UToroBasi KOHTpoJIbHAs1 padoTa 4

67 | AHanu3 KOHTPOJILHOW PabOTHI. 1
68 | TecroBsie 3ananus B hopme EI'D. 1

Y4yeOHO-MeTOAHUECKOE O0eceueHne
HNcnonb3yemblil y4e0HO-METOAMYECKHH KOMILIEKC:
1. Tabpuensn, O. C. U. I'. OctpoymoB, C.A. CnankoB Xumus. 11 kiacc: y4yeOHUK st
ob1eodpasoBarenbubix yupexaeHuit O.C. ['abpuensn. - M.: «IIpocsemenuey, 2019
2. O. C. I'abpuenan u op. Xumus. 11 knacc. bazoBblil ypoBenb. MeToinueckoe mocooue.
3. 0. C. I'abpuensan, C. A. Cnaokos. Xumusi. 11 xnacc. ba3oBblit ypoBenb. Pabouast TeTpaip.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 xnacc. bazoBbeiii ypoBeHb. [IpoBepounsie u
KOHTPOJIbHBIE pa0OTBHI.
Cnucoxk UHTepHeT — pecypcosB (cair)
Komnexnus «EcTecTBeHHO-HAayYHBIC SKCIIEPUMEHTBDY: XuMus http://experiment.edu.ru ;
XuMHsl IS BCEX: WIUIIOCTPUPOBAHHBIE Marepuaibl IO  OOIIEH, OpraHWYECKOW H
Heopranuueckoi xumuunhttp://school-sector.relarn.ru/nsm/;
XuMust A1 IIKOJIbHUKOB: caiT JImutpus boiorosa http://chemistry.r2.ru ;
[IkonwsHas xumughttp://schoolchemistry.by.ru;
DnekTpoHHas OuOIMoTeKa Mo XuMuH 1 TexHuke http://rushim.ru/books/books.htm;
Opranuyeckasi XMMHUsI: JIEKTPOHHBIM YYCOHUK /I CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru.
http://www.alhimik.ru TlpeacraBieHsl cieayroomme pyoOpUKU: COBETH a0UTYPUEHTY, YUUTEIIO
XUMHUH, CTIPABOYHUK (OUYEHb OOJbINas moAOOpKa TaOJUIl U CIIPAaBOYHBIX MATEPUATIOB), BecEnast
XUMHsI, HOBOCTH, OJTUMITHA/IBI, KyYHCTKaMepa (Macca MHTEPECHBIX HCTOPHUECKUX CBEICHUN)
http://www.hij.ru/ Kypran «Xumusi u KU3Hb» TOHSATHO M 3aHUMATEIBHO PacCKa3biBacT 000
BCEM MHTEPECHOM, YTO TIPOUCXOANT B HAYKE M B MUPE, B KOTOPOM MBI KHUBEM.
http://chemistry-chemists.com/index.html DnexTpoHHBII KXypHaT «XUMHUKH H XHUMUD». B
KypHaJIEe TPEJCTaBICHO MHOXECTBO OIMBITOB MO XUMHUH, COACPKHUTCSI MHOTO 3aHMMATEIbHOU
uH(dOpMaIUK, O3BOJISIONICH YBIIEYh YUEHUKOB KCIIEPUMEHTAIBHON YaCThIO MPEAMETA.
http://c-books.narod.ru JTutepaTtypa o XumMumu.
http://1september.ru/. Xypuan «IlepBoe CeHTAOps» [Is yduTeled M HE TOJbKO. B HEM
NPEJCTaBICHO OOJBIIOE KOJIMYECTBO PadOT YUYEHHUKOB, B TOM YHCIE U HCCIIEI0BATEHCKOIO
XapakTepa.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIBHBIA TTOPTAT CO CChUTKAMH Ha
00pa3oBaTeIbHbIC CAUTHI IO XUMUH.
www.periodictable.ru COopHuK cTaTeit 0 XUMUYECKUX JIEMEHTaX, WIUTFOCTPUPOBAHHBIH
IKCIIEPUMEHTAMHU.
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