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MNOACHUTEJBbHAA3ZAIIUCKA
Pabouass mporpamma mo xumum ans 11 kimacca cocraBieHa Ha OCHOBE CIETYIOIIUX

HOPMAaTUBHO-IIPAaBOBBIX JOKYMCHTOB!:

1.

@enepalibHbIil  TOCYIApPCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT CPEAHEro (IOJIHOTO)
obmiero  oOpa3oBaHMs, YTBEpKIEH NpuKa3oM MuHHCTEpCTBAa 00pa30BaHUS U HAYKU

Poccuiickoit ®enepanyu ot 17.12.2010 r. Ne 1897.

3akon Poccuiickoit @enepanu «O6 obpazoBanum» (ctarbs 9)
Yueonsiii mman MKOY CHI Ne 1 r.Jly0oBKkw.

[IpumepHOil mporpaMmMbl OCHOBHOTO 001IIET0 00pa30BaHus IO XUMUHU
[Tporpammer k YMK O.C. I'abpuensaa Xumus 8-11 xmacchr.
OOIT OO0 MKOY CIHI Nel r. /Ty60BKH.

oM wN

BrelTakKeyduThIBalOTCAOCHOBHBIEUICUNIIONOKEHUA] [porpaMmebl
pa3BuTus U (GOPMHUPOBAHUS YHUBEPCAJIbHBIX YYEOHBIX JIEHCTBUH I CPEIHEro

oOmeroobpa3oBaHusl.
B paboueii rporpaMmme [IPelyCMOTPEHO pa3BUTHE BCEX
OCHOBHI)IXBI/IIIOBI[CSITCJ'II)HOCTI/IO6y‘-IaeMI)IX,HpeI[CTaBHCHHBIXBHpOFpaMMaX JJIs

Ha4aJbHOr0 OOIIETO0 M OCHOBHOI'O o0uiero oOpazoBaHus. OJHAKO cojiepKaHue
JIAaHHOU pabodel MmporpamMMbl UMEET OCOOCHHOCTH, OOYCJIOBJICHHBIC, BO-TIEPBBIX,
NPEeAMETHBIM COJIEP>KaHUEM U, BO-BTOPBIX, MNCHUXOJIOTMYECKMMH BO3PACTHBIMU
0COOEHHOCTSIMUOOYYaeMbIX.

[Ipun3ydyeHnNXUMHUU, I AeBEAY LY OPOJIbUTPAECTIIO3HABATEIbHASAESITEIbHOCTD,0
CHOBHBICBU/IBIyYCOHOUACATEIIHPHOCTHOOYYAIOIIMXCSI  Ha  ypOBHE  Y4YEeOHBIX
JIeUCTBUI BKJIIOYAIOT YMEHHUSI XapaKTepu30BaTh, OOBSICHATH, KJIaCCU(PULIMPOBATH,
BJIAJIETh METOJAaMU HAyYHOTO MO3HAHUS, MOJHO U TOYHO BBIPAXKaTh CBOU MBICIIH,
apryMeHTHPOBaTbCBOIOTOUYKY3pEHUS,pab0TaThBIPYNIIE, IPEACTABIATh U COOOIIATh
XUMHUYECKYIO MH()OPMAITUIO B YCTHOW M IMCBMEHHOU (hopme uap.

OpHoil M3 BaxHeMIIMX 3aJady OOydYeHHUs] B CpeOHEH IIKOJE SBIsAETCSA
MOJTOTOBKAa OOYyYalOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpY
JKU3HEHHOro U mpodeccroHaibHOro nytu. OOydaromuecsl JOJKHBI HAy4YUTBCS
CaMOCTOSITEIbHO CTaBUTh LEIH 51 OIpENEIATh
MYy TUMXJIOCTUKEHUS,UCI0JIb30BATHIIPUOOPETEHHBIMBIIKOJIEOMIBIT
JIesITeIbHOCTUBPEaIbHOMKU3HU,3apaMKaMUy YeOHOTopoliecca.

CormacHo 00pa3oBaTeIbHOMY CTAaHAAPTY 21A6HbIE UeEAU CPedHe20 0bujeco
00pazosanus.

1) ¢opMHupoBaHUE IEJIOCTHOIO IIPEJACTAaBJICHUS O MHUpPE, OCHOBAHHOIO Ha
MpUOOPETEHHBIX 3HAHUSIX, YMEHUSIX U CIIoco0ax JesTeIbHOCTH;

2) IpUOOpPETEeHUE OIbITa PA3HOOOPA3HOW NEATEIILHOCTH, OIbITAa ITO3HAHUS
MCaMOIIO3HAHMUS;

3) NOATrOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpa HWHAWBUAYaJILHOMN
oOpa3zoBaTenbHOMN U MPOPEeCCUOHATBHON TPACKTOPUH.

Bonmpmioit  Bkimam B JOCTHIKEHHME  OTHUX  LIEJIEM  cpeaHero  OOIIero
00pa30BaHUSBHOCUTUZYYEHUEXUMUU,KOMOPOENRPUIBAHO0DECnEUUNY .

e popMUpOBaHME CHUCTEMbl XUMHYECKHUX 3HAHUH Kak KOMIIOHEHTa
€CTeCTBCHHOHAYYHOUW KapTHUHBIMHUPA;

e pa3BUTHE JIMYHOCTU OOYYAIONIUXCS, X UHTEIUVICKTYaJlbHOE U HPAaBCTBEHHOE
COBEPIIICHCTBOBaHUE, (POPMUpPOBAHHE y HHUX T'YMAHUCTHYCCKHUX OTHOIICHUU H
SKOJIOTMUYECKH 1IeJ1eCO00pa3HOro MoBeEeHUS, BOBITYUTPYIOBON 1€ TEIbHOCTH;

e BEIPAOOTKY y OOydYaroIuxcs MOHUMaHUSI OOINECTBEHHOW IOTPEOHOCTH B
pa3BUTHU XWMHH, a TaKxke (POPMHUPOBAHUE Yy HHUX OTHOIICHHS K XUMHH KakK
BO3MOJKHOU 00stacTu Oyayiiei mMpakTHUIECKOM JesTeIbHOCTH;

e ¢popmupoBaHue YMEHUN 0e3omacHOTO oOpareHus c
BEIIECTBAMU,UCT0JIb3Y EMBIMUBIIOBCEIHEBHOMKHU3HU.

e u3yyeHusi XuMHH B cpeaHei (MOJIHOI) mIKoJIe:



* (popmupoBanne y oOydalrluXcs YMEHUS BHJIETh W [OHUMATh
LIEHHOCTHhOOPAa30BaHUS,3HAYUMOCTbXUMUYECKOTO3HAHUSIVISIKAXXIOTO  YeJIOBEKa,
HE3aBUCHUMO OT €ro Npo¢eCCUOHATIFHOMN NIeSATEIIHHOCTH;

* ¢opMupoBaHHEe y OOyYaIOIMIMXCS yMEHWUH pa3nuyaTh (akThl U OICHKH,
CpaBHUBATH OIICHOYHBIC BBHIBOJIbI, BUACTh UX CBA3b CKPUTECPUSIMHU OIICHOK U CBSI3b
KpUTEPHEB C ONpeJICIICHHOU CHUCTEMOU
LIEHHOCTEH,(POpMyITMPOBaTEHOOOCHOBBIBATHCOOCTBEHHYIOITO3UIIHIO;

* (popmupoBaHHEyOOyUIaAIOIIUXCSIICIIOCTHOTOMPEICTABICHUSIO
MHUPEUPOTUXUMUUBCO3JaHUHCOBPEMEHHONECTECTBEHHOHAYYHONH KapTUHBI MHPA;
yYMEHUSI OOBSACHATH OOBEKTHI M MPOILECCHIOKPYXKAIOIIEH eHCTBUTEIbHOCTH —
IIPUPOIHOU, COLIMAJIBHOM, KYyJIbTYPHOM, TEXHUYECKOUCPEIbl,—
HCIOIB3YSAIIITOTOXUMHUYECKUE3HAHUS;

* IIpUOOpEeTeHUE OOYYAIONIUMHUCS OIBITa PAa3HOOOPA3HOU JIEATEIIHHOCTH,
OIIbITa IIO3HaAHUA H CaMOIIO3HaHUA, KITFOUCBbBIX HaBBbIKOB, HMCIOIITNX
YHHBEpCAJIbHOC 3HAYCHHE [UIs PAa3JWYHBIX BHIOBIACSATEIIBHOCTH (HABBIKOB
pelieHus TpoOiieM, NPUHSATHS PEIICHWH, TNOWCKa, aHalu3a W 00paldoTKu
nHbOpMAIMH, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB H3MEPCHHUI, HABBIKOB
COTPYJHUYECTBA,HABBIKOB
6e30MacHOT000PaIICHUSICBEIIICCTBAMUBIIOBCEIHEBHOMIKU3HH ).

LleHHOCTHBIE OpPHUEHTHUPBI COJIEpPKaHUS Kypca XUMHUM B cpeiHei (IOJIHOM)
LLIKOJIE HE 3aBUCAT OT YPOBHS U3YUYEHMS U ONPEIEIISIOTCS CleU(PUKON XUMUU KaK
Hayku. [IoHATHE «IIEHHOCTH» BKJIIOYAET €IUHCTBO OOBEKTUBHOTO (CaM OOBEKT) U
CYyOBEKTUBHOTO (OTHOIIEHHE CYObEKTa K OOBEKTy), IOITOMY B KadecTBe
LIEHHOCTHBIX OPHEHTHPOB XUMHUYECKOTO 0o0pa3oBaHUsA BBICTYHAOT
OOBEKTBI,U3yyaeMble B Kypce€ XMMHH, K KOTOPBIM Yy ydamuxcs (popmupyercs
LIEHHOCTHOE OTHOIIeHUE. [Ipu ATOM BeaylIyr0 pojb WUrparoT MO3HABATEIbHBIC
LICHHOCTH, TaK KakK JaHHbIM ydeOHbIM HOpeaMeT BXOAUT B TIpyINy IIPEeIMETOB

IIO3HABAaTEJILHOTO LMKJIA, rjaaBHas 1eJb KOTOPBIX3aKJII0YaeTCs B
W3Yy4YEHUUIIPUPOIbI.

OCHOBYIIO3HABAaTEIbHBIXIIEHHOCTEUCOCTABIISIIOTHAY YHBIE3HAHUS, Hay4HBbIE
METObI MMO3HAHUS, a LIEHHOCTHbIE OpHUEHTaIlUH,

(hopmupyeMbleyydaluXCABIPOLECCEN3YyYEHUSIXUMUM, ITPOSIBIISTFOTCS:

* B IpPU3HAHUMU [E€HHOCTHM HAYYHOIO 3HaHMUs, €ro NpPaKTUYECKOI
3HAYNMOCTH,JOCTOBEPHOCTH;

* B I[EHHOCTM XHWMHMYECKHX METOJOB  HCCIECIOBAaHUS JKUBOH WU
HEXUBOUIIPUPOIBI;

°* B TIOHMMaHUM CJIOXHOCTH M HPOTHUBOPEUYUBOCTH C€aMOI0 IIpolecca
MO3HAHUS KaK U3BeYHOro crpemieHus klcrune.

BkauecTBeOOBEKTOBIIEHHOCTEUTPY AaNOBITABBICTYIAIOTTBOPYECKAsI
co3ujaTeNibHas JAESITEeNbHOCTh, 3/IOPOBBIM 00pa3 >KU3HH, a LEHHOCTHbIE
OpHUEHTaluU coZiepKaHus Kypca XUMUHU MOTYT paccMaTpuBaTbCs
Kak(pOpMHUpOBaHUE:

* YB@XXUTEJIHbHOI'O OTHOLIEHUS K CO3UAATEIbHOMN, TBOPUECKOM J€sTEIbHOCTH;
* IIOHUMaHMsI HEOOXOIUMOCTH 3J0POBOTO 0Opa3aKM3HU;

* noTpeOHOCTM B  O€3yCIIOBHOM  BBINOJHEHHH IIpaBWwiI  0O€30I1acHOro
HCIT0JIb30BaHUs BEIIECTB B OBCEIHEBHOMKU3HU;

* CO3HATEJIbHOTO BhIOOpa OyayIiel mpodeCcCHOHATLHON JIEATSIIHLHOCTH.

Kypc XUMHH oOnanaer BO3MOKHOCTSIMHA I (popmupoBanus
KOMMYHUKATUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIFOT MpPOLIECC OOIIeHUs,
rpaMOTHas peyb.

LlennocTHBIE  OpHMEHTAUMM Kypca  HalpaBJI€Hbl HAa  BOCIUTAHUE Y
00y4Yarommuxcs:

¢ IIPaBUJIBHOT'O MCIIOJIB30BaHUA XUMHUYCCKOM TSPMHUHOJIOTUHU U CUMBOJIUKH;



hd HOTpe6HOCTI/I BCCTHU JUajior, BBICIIYIIINBATH
MHCHHCOIIIIOHCHTA,Yy4aCTBOBATbBANCKYCCHU,

* CcrocoOHOCTH OTKPBITO BBIpa)KaTh U apryMEeHTUPOBAHO
OTCTauBaTbCBOIOTOUYKY3PECHUSL.

O0mas xapakTepucTuKa yueOHOro Kypca

XKecTkuii TMMUT BpeMEHH, OTBEJICHHBIN Ha M3y4YCHHE XMMHUU Ha 0a30BOM
YPOBHE, U COOTBETCTBHE 00pa30BaTEIbHOMY CTaHJIAPTY ONPEAEIININ TIIATEIbHbBINA
0TOOp coaepKaHUs Kypca XUMHU, KOTOPBIM TTO3BOJIUT:

® COXPaHUTh JOCTATOYHO IIEJIOCTHBIA U CUCTEMHBIM KypC XUMHHU, KOTOPIU
(opmMupoBasicsi Ha TPOTSHKEHUH JCCSITKOB JIET, KaK B COBETCKOW, Tak W B
POCCUUCKOMIIIKOJIE;

L4 OCBOGOIII/ITB KypcC oT HN3JINIITHC TCOPCTU3UPOBAHHOT'O u
CJ'IO}KHOFOMaTepI/IaJ'Ia,,Z[J'IHOTpa6OTKI/IKOTOpOFOTpe6yeTC$[HeMaJ'IOBpeMeHI/I;

¢ MaKCUMaJIbHOCOKPATUTBHTYOIIHMCATEIIbHYOYaCThBCOACPKAHUN yueOHOU
JIMCLMIUINHBI, KOTOpas HOCUT cyry6o YaCTHBIN
XapaKkTepUyMeCTHA,CKOpee, UISIITPOPUIIbHBIXIIIKOJIUKIACCOB;

e BKJIIOUMTH B KypC MaTepHall, CBA3aHHBIMCIIOBCEIHEBHOM )KU3HBIO UEII0BEKA,
C
OyaymeinpohecCHOHATTbHOUAEATEIbHOCTHIOBBIITYCKHUKA,KOTOPAasTHENMEETSIPKOB
BIPAKEHHONCBA3UCXUMUEM.

MeTo10I0TUYECKO OCHOBOM — TOCTPOEHHUS  y4eOHOro  COJACp)KAHUS XUMHH IS
cpenHel IIKONIbI 0a30BOrO YpOBHS SIBUJIACh UOeA UHMePUPOSAHHOZ0 Kypcd, HO He
ecmecmeo3Hanus, a XUMuu.

CtpykTypa MpeiaraeMoro Kypca pemaer JIBE MpoOJIEeMBbI
HHTEerpanuuBoOyuyeHunxumun.llepBas—roenympunpeomemunasunmezpayusi
y4eOHON MUCHUIUINHBI «XUMUs». Maes Takoi MHTeTrpaluu JUKTYET CIEAYIOUIYIO
OUEepEIHOCTh M3YUYEHHUS pa3JesIOBXMMHUU: BHayalle M3ydaeTcsi OpraHuvyecKast
XUMUS, a 3aTeM — XUMUSI0011asI.
TakoecTpyKTypHpOBaHHEOOYCIOBICHOTEM,4TOO000IIICHUECOIEP>)KAHUSTIPEAMETATT
03BOJIsIETHA3aBEPIIAIOIIEMAITaNIeC(hOPMUPOBATE Y BBIITYCKHUKOB CPEIHEH IIKOJIbI
MpEJICTaBJIEHUE O XMMHUM KaK O LIEJIOCTHOM HayKe, IT0Ka3aTh €IMHCTBO €€ MOHSITHH,
3aKOHOB M TEOpHUM, YHHBEpPCAJIbHOCTh M NPHUMEHUMOCTb HX Kak i
HEOPraHUYECKOMN, TaK U JIJIsI OPraHUYECKONXUMHUH.

Bropas—atomesrcnpeomemnasunmezpayus,TO3BOIISIIONIAS
Haba3exMMHUNOObEAUHUTH3HAHUSTTOPU3UKE,O0N0JIOTUH, Teorpad i, KOOI NMBE
JIMHOETIOHUMAHUETIPUPOBI,T.€.CHOPMHUPOBATH LICJIOCTHYIO
€CTECTBEHHOHAYYHYIO KapTUHY OKPY>KaloleroMmupa.
DTONO3BOJIUTCTAPIIEKIACCHUKAMOCO3HATHTO,YTOOE33HAHUMITO
XHUMHUHUBOCIIPHUATHECOKPYKAIOIIETOMUPAOY IS THEITOJTHBIMUYIIIEPOHBIM, AJTFO TH, HETIO
JIyYUBIIMETAKUX3HAHUU,MOT'y TCTaThbHEOCO3HAHHOOMIACHBIMH TSI TOTOMHUPA, TAK
KaKXUMHUYECKHUHETPaMOTHOE
oOpallleHHeCBeIleCTBaMU, MaTepHaIaMUHUIIPOLIECCAMUT PO3UTHEMAIIBIMUOEIaMU.

KpomesTtuxaByxBenyIUXUHTETPUPYIOIUXUIEH, KypCcpeaaTn3yeTHEeeoTHy—
UHMeSPaYUIOXUMULECKUXZHAHUUCCYMAHUMAPHBIMY — OUCYUNIUHAMU:  WUCTOPHUEH,
JINTEPATYpPOH,
MHPOBOMXY/105KECTBEHHOUKYIBTYPO.DTO,BCBOOOYEPEb,I103BOISAETCPEACTBAMUY
4yeOHOToIpeAMeTaroKka3aTbpoJIbXUMHUHUUBCOIIMATbHONC(pepe
YEJIOBEYECKONAEITEIIbHOCTH,T.€.[IOJTHOCTBIOCOOTBETCTBOBATHUIESAM
oOpa3zoBaTeIbHOrOCTaHAAPTA.

OcobenHocTH co/lep:KaAHNsA o0yueHust XHMHH B
CpemHeH(MOTHOM ) IITKOJIC00Y CIIOBICHBICTICITU(MKOMX UMHUHUKAKHAYKUHUTIOCTABICHHBIM
n uensiMiu. OCHOBHBIMHU TIpOOJIEMaMU XUMHUHU SIBISIOTCS HM3y4YEHHE COCTaBa U
CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHMUSI, MOJIyUYEHHUE BEIIECTB C
3aJIaHHBIMU



CBOMCTBAMM,UCCIIEAOBAHUE3aKOHOMEPHOCTEUXUMUYECKUXPEAKLIIMUUITY TEUYIIPABIIE
HUS UMUBILIEIISIXIIONY YE€HUABEIIECTB, MaTepualoB,3Heprun. I loatomyB
paboyelnporpaMMenOXUMHUNHAIIINOTPAXKEHUEOCHOBHBIECOIEPKATEIIbHBICTUHUH
e «BemectBO» — 3HaHHA O COCTaB€ M CTPOCHUM BEIIECTB, MX
BOXHEUINX PU3NIECKUXUXNMHUUECKUXCBOUCTBAX,0MOJIOTHYECKOM JICHCTBHM.
e «XuMHUECcKas peaklus» — 3HaHUA 00 yCIIOBUSIX, B KOTOPBIX IPOSIBIISIFOTCS
XUMHYECKHE CBOMCTBa BEILIECTB, criocobax yIpaBJICHUSA
XUMHUYECKUMHUIIPOLIECCAMMU.

¢ «IIpruMeHEeHUEBEIIECTBY—3HAHUSHOINBITIIPAKTHYCCKONICATSIIBHOCTH c
BEIIECTBAMH, KOTOpBIE HauOoJee 4acTo
YIIOTPEOIISIFOTCSBIOBCETHEBHOMKU3HU, LIUPOKOUCTIOJIH3YFOTCSBIPOMBIILICHHOCT
1, CEJIbCKOM XO3sHCTBE, HATPAHCIIOPTE.

¢ (SI3BIKXUMHN»—CUCTEMaBaKHECUITUXTOHSITHHXUMUMUTEPMHUHOB, B KOTOPBIX
OHU OIMCHIBAIOTCSI, HOMEHKJIATypa
HEOPTraHUYE€CKHUXBEIIECTB,T.C. UXHA3BAHUSI(BTOMUYHUCIICUTPUBUAJIBHBIE),
XuMu4Yeckne  (GopmMysibl M ypaBHEHHs, a TakKe IpaBWiIa  IepeBoja
I/IH(i)OpMaHI/II/ICCCTCCTB eHHOFOﬂSI)IKaHaHSI)IKXI/IMI/II/II/I06p AaTHO.

Mecto npeamMera B y‘leﬁHOM IJ1IaHe

denepanbHbIN rocy1apCTBEHHBIN 0o0pa3oBaTeJIbHBIN cTaHaaptT
MpeaycMaTpuBaeT W3yUYCHUC Kypca XUMUH B cpenHeu(TI0IHOM)
IIKOJIEKaKCOCTaBHOWYaCcTUIIPEIMETHOHOOIacTH« ECTECTBEHHOHAYYHBICTIPEIMETHD.
PabGouasmporpaMMaioXuMUHIISICPETHETO(TIOJTHOTO ) OO0IIIeTO
00pa3oBaHUIHA0a30BOMYPOBHECOCTABICHAN3pacYeTa4acoB, yKa3aHHbIXxBba3zucHoM
y4eOHOMITTIaHE0OPa30BaTEIILHBIXYUPEIKICHUN 00IIero oopa3zopanus: mo 1 yacy B
HEIEJIIO.

Pe3y.]'[l>TaTbl 0CBOCHMS Kypca

JearenbHOCTh yuuTenss B OOy4eHHHM XUMHMHM B cpeaHed (MOJHOM) IIKoiie
JIOJDKHA OBITh HalpaBJjeHa Ha JOCTH)KEHHE OOYYArOIIUMMCS CHEIYIOINX JUYHOCHIHBIX
pe3ynvmamos:

— B IIGHHOCTHO-OPHUEHTALlUOHHOM cdepe — oco3Hanue POCCUNUCKOMN
Irpak 1aHCKOM UIAEHTUYHOCTH, naTpuoTU3Ma, 4yBCTBA
rOpAOCTU3aPOCCUNCKYIOXUMHUYECKYIOHAYKY

— B TPYHAOBOH cepe — comosHocmb K OCO3HAHHOMYBBIOOPY AajibHEHIIEH
00pa3oBaTeIbHON TPAEKTOPUH UJIU TPYAOBOU JESITEILHOCTH;

— B TIO3HABATEJIbHOW  (KOTHUTHUBHOM,  WHTEUICKTyallbHOMW)  cdepe—
VYMeHUeyTPaBIISITbCBOEHIIO3HABATEIIbHONAEATEIIBHOCTBIO,20MO8HOCHIb u

cnocobnocms K 00pa30BaHMUIO, B TOM YHCJIE€ CaMO0Opa30BaHUIO, Ha MPOTHKEHUU
BCEM JKM3HM; CO3HATEJIbHOE OTHOIIEHHE K HENpPEepbIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCHETTHON TTPO(PECCHOHAITBHON U O0IIECTBEHHONICITEIbHOCTH;

— BcdepecOepekeHUA3A0POBbI—HPUHAMUCUPEATUZAYUS LIEHHOCTEeH
310poBOoro u Oe3omacHoro obpas3a >KU3HHM, Henpusmue BPETHBIX IPUBBIUEK
(kypeHnwusi, ynoTpeOJIeHHs aJIKOT0JIs, HAPKOTUKOB) Ha OCHOBE 3HAHUM O CBOMCTBax
HApKOJIOTUYCCKHUX U HAPKOTUYCCKUXBCIIICCTB.

Memanpeomemnvie pe3ynvmamsl 0cé0eHuUs GbINYCKHUKAMU cpedHell (nOHOI) WKObL Kypca
xumuu:

— ucnonvzoéaHue YMEHUW U HABBIKOB PA3JIMYHBIX BHJIOB MO3HABATEIBHOM
JACATCIIBHOCTH, IIPUMCHCHHUC OCHOBHBIX METOI0B ITIO3HAHUA (CI/ICTeMHO-
UH(OPMAITMOHHBIN aHau3, HaOII0ICHUE, U3MEpeHue, MpOBE/ICHHUE
SOKCTIIEPUMEHTa, MOJICIUPOBAHNE, HWCCIIEAOBATEIIbCKAsl JIESATEIbHOCTh) IS
U3yUY€HUs PA3JIMYHBIX CTOPOH OKPY KAIOIIEHIEUCTBUTEIIBHOCTH;

— 6n1adeHue OCHOBHBIMHU WHTEJUIEKTYaJlbHBIMHU OIlepaluMsiMu: (GOpMyJIMpOBKa
TUIIOTC3bl, aHAJIU3 W CHHTC3, CPaBHCHHUC U CHCTCMATHU3allusd, 0606H_[CHI/IG )4t
KOHKpETH3alus, BbISIBJICHUE IPUYNHHO- CJIEACTBEHHBIXCBI3EHUIIONCKAaHAIOTOB;



— nosuanue OOBEKTOB OKPYXKAIOIIEr0 MHpa OT OO0MmIero 4depe3 ocoOEHHOE
KCANHUYIHOMY

— ymenue FeHEepPUPOBATh uaeu u OTIPEICIISITh CpelcTBa,
He06XOI[I/IMI>I€I[JIHI/IXpeaJII/ISaHI/II/I;

— yMeHueonpeaeAThIICINN3a1a9u eI TSIbHOCTH,BRIONPATD
cpeacTBapeal3aluULETUUIIPUMEHATbUXHAIIPAKTUKE

— UCnonv306anue PA3NMUIHBIX HUCTOYHUKOB IS MOIYUYCHHUS XUMHUUYECKOU
nHpOopManKM, NTOHUMAaHUE 3aBUCUMOCTH COJICp>KaHHUs U (POPMBI MPEACTABIICHHUS
nHpOpMaIUH OT IeJie KOMMYHUKAIIMU  HaJapecara;

— yMeHue TIPOAYKTUBHO OOMIAThCSI W B3aUMOJCHCTBOBATH B IIPOIIECCE
COBMECTHOW  JICATEIIbHOCTH, YyYWUTHIBAaTh MO3WUIUH JPYTHX yYaCTHUKOB
JIEATeIbHOCTH, YPDEKTUBHO pa3peniaTbKOH(IUKTHI;

— 20MOBHOCMBUCIIOCOOHOCTHKCAMOCTOATEIbHONUH(POPMATMOHHO-
IMO3HABATCIILHOW  JESITEIIbHOCTH, BKIIOYAasi YMEHHE OpPHUEHTHPOBATHCS B

pa3IWYHBIX  UCTOYHWUKAX  WHpOpMAIUM,  KPUTHYECKH  OIICHUBATh  H
WHTEPIPETUPOBATH HHGOPMAIIHIO, ITOIYYaEMYI0 U3 PA3INYHBIXUCTOYHUKOB;

— YMeHue HCII0JIb30BaTh cpencraa WH(POPMAITTOHHBIX u
KOMMYHUKAIIMOHHBIX TexHonorui (manee — MKT) B penieHMM KOTHUTUBHBIX,

KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 3a7ad C coOOJItoJeHHEM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKU OE30MMaCHOCTH, TUTUEHBI, PECypCcOCOepeKeHUs, MPaBOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHONOE3011aCHOCTH;

— @naodeHue SI3bIKOBBIMU CPEACTBAMH, B TOM YHCJIE€ U SI3BIKOM XHUMHU—
YMCHHUCSICHO,JJOTHYHOUTOYHOU3JIAraTbCBOOTOUYKY3PCHUS, HCIIOJIB30BAaTh
aJIcKBaTHBIC SI3BIKOBBIE CPEJICTBA, B TOM YHMCIIE U CHUMBOJIbHBIE (XMMHUUYECKUE
3HaKH, (POPMYJIIBI MypaBHECHUS).

Ilpeomemnvimu pesynomamamu V3y4eHus XUMHUU Ha 0a30BOM ypOBHE Ha CTYIEHU
cpenHero (MoJHOoro) 001Iero 00pa3oBaHUs SABIISIIOTCS:

1) B no3HaBaTenbHOMUChepe:

— 3nanue (MOHUMaHNE) U3YUYEHHBIX MOHATHH, 3aKOHOB U TE€OPUH;

— YMeHue ONHUCHIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEIILHO ITPOBE/ICHHBIE
SKCMEPUMEHTHI, UCIIOJIb3Ysl JJIsl 3TOTO €CTECTBEHHBIN (PYyCCKUI, POAHON) S3bIK U
A3BIKXUMHWU ]

— YMeHUueKNacCu(PprIMpoOBaTbXUMUUYECKHUEIIEMEHTBI,IIPOCTBIE U CIOHbIE
BCIICCTBA, B TOM YHUCJIC U OPraHUYICCKUEC COCANHCHUA, XUMHUYCCKUC PCAKIUU T10
Pa3HBIMOCHOBAHMUSIM;

— YMeHue XapaKTepU30BaTh H3YYEHHBIE KJIACChl HEOPTraHUYECKHUX W
OpPraHMYeCKUX COeTUHEHUH, XUMUYECKUEPEAKIIUH;

— 20MOBHOCMbIIPOBOAUTHXUMUUYECKUNIKCIIEPUMEHT, HA0OII01aTh 32 €ro
MIPOTEKaHUEM, (ukcupoBath
Pe3yJIbTaThICAMOCTOSI TEILHOTOUAEMOHCTPHUPYEMOTOOKCTIEPUMEHTANICIIATEBBIBOT
b,

— ymeHuePopMyIMPOBAThXUMHUIECKHUE3aKOHOMEPHOCTH,ITIPOTHO3UPOBATHCBO
HiCTBaHEM3yYECHHBIXBEIIECTBIIOAHAIIOTUUCOCBOMCTBAMUN3YYEHHBIX

— NOUCK UCTOYHUKOB XMMHYECKOW MH(OpMaINH, MOJydeHHEe HEeOOXOIUMOM
I/IH(l)OpMaHI/II/I, €€ aHajJu3, HU3TOTOBJICHUC XHMHUYCCKOI'O I/IH(l)OpMaI_[I/IOHHOFO
MPOJYKTa U €rONpe3eHTaIS;

61a0eHue00s13aTeIbHBIMUCTIPAaBOYHBIMUMaTepuanamu: [ leprnoamaeckoicucTeMoinx
uMndeckuxsnemenToB/l.11.MeHaeneena, TabauieHn pPacTBOPUMOCTH,
AIIEKTPOXUMHUYECKUM psnoMm HanpsHKECHUN METaJlJIOB, psanom
AIIEKTPOOTPULIATEIIBHOCTH —
JUISIXapaKTEPUCTUKUCTPOCHMS,COCTABANCBONCTBATOMOBYIEMEHTOBXUMHUYECKUX
snemMeHToB |-V nepronoB u 06pa3oBaHHBIX UMH MPOCTHIX U CIO0KHBIXBEIIECTB;
— ycmaHo6leHue 3aBUCUMOCTH CBOMCTB M TNPUMEHEHHUS BaKHEUIINX
OpraHMYEeCKHUX COEJIMHEHUH OT HMX XHUMHYECKOrO CTPOCHHs, B TOM 4YHUCIE U
00yCJIOBJICHHBIX XapaKTEPOM ATOTO CTpOoeHHs (MpeAeIbHBIM HJIU HEMPEeaeIbHBIM)



1 HATUYHEM (PyHKITUOHATBHBIX T'PYIIIL;
— Moolenuposanue MOJIEKYJI Ba’KHEUIITIX HEOPraHUY€CKUX "
OpPTraHUYECKUXBEIIECTB;
— NOHUMAHUEXVUMHUYECKOMKAPTUHBIMUPAKAKHEOTHEMIIEMOM YaCTHU LEJTOCTHOM
Hay4YHOUW KapTUHBIMUPA;

2) B IIGHHOCTHO-OPHUEHTAIIMOHHON cepe — aHaIu3 M OIIEHKA IOCJIC/ICTBUM
JUISE  OKpY’Karolllel cpeapl OBITOBOM ¢ MPOMW3BOJACTBEHHOM JICITEIBHOCTH
qeJj0BeKa, CBSI3aHHOM C MPOU3BOJICTBOM 71

repepadoTKOMBaKHEHIIIMXXHMUYECKUXITPOTYKTOB;

3) B TpyloBOH chepe — nposedenue XUMUISCKOTO SKCIIEPUMEHTA; paszsumue
HaBBIKOB y4eOHOH, IIPOCKTHO-
I/ICCHCI[OBaTeJIBCKOﬁ,TBOp‘-IeCKOﬁI[eHTeHBHOCTI/IHpI/IBLIHOJ'IHCHI/II/II/IHI[I/IBI/IIIyaJIBHOF
O MPOCKTa MOXUMHH;

4) B c(epe 3m10poOBOro 00Opaza KHU3HU — CoOI00eHuUe TIPaBU 0E30IIacHOTO
oOpalieHusi ¢ BeUIECTBAMH, MaTepUajJaMH M XUMHUYECKHMH IPOLECCAMU;
OKa3aHuE IIepBOM IIOMOIUM IIPU OTPABJICHUAX, OXKOrax M JAPYyrHX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMU U JJa00PaTOPHBIMOOOPYIOBAHHUEM.

B kypce oOmielt XxuMuM BHaYajle YIIIyOJISIFOTCSI W PaCHIMPSIIOTCS 3HAHUS,
MOJyYeHHbIE OOYYaIOLIMMUCS U3 Kypca OCHOBHOW IIKOJBI, O CTPOCHHUHU aTOMa U
BellecTBa Ha ocHoBe llepumoanueckoro 3akoHa u llepuonnueckon cucremsl [l. U.
Menpeneena, 001X CBOMCTBaAxX
KJIACCOBOPTraHUYECKUXUHEOPTaHUUECKUXCOCTUHEHUN(KHUCIIOT,0CHOBAHUI,
aM(OTEepHBIX COECAWHEHUI) B CBETE TECOPHUHU DIIEKTPOJIUTHUECKOU AUCCOIUALIUU.
Janee paccmarpuBaeTcs KiiacCu(pUKaUs XUMHICCKUX PEaKIIUi B OPraHUICCKON U
HEOPraHWYECKON XHUMHM. 3aBepUIaeT KypC 3HAKOMCTBO CTapLICKJIACCHUKOB C
NEePCIEKTUBAMU PA3BUTHUSI XMMHUYECKONW HAYKH U XMMHYECKOIrO NPOU3BOJICTBA, C
npo6ieMaMH OXpaHbl OKPYXKAIOIIEeH cpeabl OT XUMHUYECKOTO 3arps3HEeHUs U
MyTSIMU UXPEIICHUS.

OBIIAA XUMUA
Ilepuoauyecknii 3aKOH U CTPOEHHE aTOMA

OTkpbITHE . n. MenneneeBblM
I[TepuoauueckorozakoHa.llepsvienonvimKuKiaccuGuUKayuUXUMuU4ecKux
anemenmos. BaxHellne TMOHSATHUS XUMHH: aTOM, OTHOCHUTEJIbHAsi aTOMHas |
MoJsiekyisipHast Maccbl. OTkpeiTue . . MenaeneesbsiMm Ilepunoanueckoro 3akoHa.
Ilepuonnueckuii 3akoH B popmynupoke [I. U.MeHnneneena.

ITepuonuueckas cucrema . U. Menneneena. llepuonuueckas cucrema /l.
. Menneneena Kak
rpacduueckoeoToOpakenuel lepuonnueckoro3akona.PaznmuunsieBapuanteillepuos
nyeckou cucrtemsl. Ilepuonsl m rpynmnbsl. 3HadueHue llepumoamdeckoro3akoHa u
[TepnoayuecKkoCUCTEMBI.

CtpoeHuneaTtoMa. AToMm—cioxHassgactula. Omkpoimue
2/IEMEHMAPHBIXYACTMUYUCMPOeHUAamoma. I xpoaToMa: IpOTOHbI u HEUTPOHBI.
HNzortomnel.  H3zomonst  6000pooa.  DIEKTPOHBI.  DJEKTPOHHAsT  00OJIOYKa.
DHepreTudeckuii ypoBeHb. OpOurtanu: S-u p-. d-Opoumanu. PactpeneneHue
DJIEKTPOHOB  TIODHEPTETHUYECKHUM  YPOBHSIM W OpOHWTAIsIM.  DJIEKTPOHHBIC
KOH(UTYpaIllMd aTOMOB XHMHUYECKHUX DIIEMEHTOB. BaleHTHbIE BO3MOKHOCTH
aTOMOB XUMHUYECKHUXIJIEMEHTOB.

[Tepuoanueckuii 3aKkoH U cTpoeHHe atomMa.CoBpeMEHHOE TIOHSTHE
xuMu4Yeckoro snemeHTa. CoBpemeHHaspopmynupoBka [lepuoanyeckoro 3akoHa.
[TpyunHa NEPUOAMYHOCTH B M3MEHEHHUHU CBONCTB XHUMHYECKHX DJIEMEHTOB.
OCOOEHHOCTH 3aIOJTHEHUSI YHEPTeTUYECKUX YPOBHEH B AIIEKTPOHHBIX 000J0YKaAX
aTOMOB II€PEXOJIHBIX 3JIEMEHTOB. ODJIEKTPOHHBIE CEMEWCTBA DJIEMEHTOB: S- U p-
snemenTsl; d- u f-onemenmeor.



CrtpoeHueBeliecTBa

KoBanmeHTHasixumuueckas cBsa3b.lloHaTHEO KOBajeHTHOW cBs3u. OOmias
AJIEKTpOHHAsA mapa. KpaTHOCTP KOBaJIEHTHOW CBSI3U. ODJIEKTPOOTPULATEIBHOCTb.
Ilepekpvieanue 2/1eK- mpoHHbIXOpOUmMAaneu, nu-
ucuema-cea3u. KopaaeHTHaANONSAPHAAUKOBAJICHTHAST ~ HEIOJsApHAsT  XMMHYECKHE
cBsi3u. OOMEHHBI HW  JOHOPHO-AaKIENTOPHBIA  MEXaHU3Mbl  OOpa30BaHUS
KOBAJIEHTHOM CBs3U. BeniecTBa MOJEKYJISIPHOIO U HEMOJIEKYJISIPHOTO CTPOECHHUSI.
3aKOH MOCTOSIHCTBACOCTAaBAJISBEIIECTBMOJIEKYJISIPHOIOCTPOEHUSL.
HNonnasxumuyeckasacBsi3b. Katnonsimanmonsl. MoOHHas CBSI3b M €€ CBOMCTBA.
Honnas CBSI3b Kak KpallHuH city4dai
KOBaJIEHTHOMIIOJISIPHONCBSA3U. Dopmynvhaseounuyasewjecmea. OmHOCUMENIbHOCMb
OeJleHUs XUMUYECKUX C8s3€ell HAMUNDbI.

Meramndeckass xuMudeckass CBsi3b. OOmme (Qusndeckue CBOWCTBA METaJUIOB.
3asucumocmsv 31eKmponpo8ooHocmu memaiios om memnepamypul. CiuaBbl. Yephoie
U Yeemmuvie Ccniasbl.

ArperaTtHble COCTOsIHUS BeulecTBa. ['a3pl. 3aKkoH ABOragpo Juisi ra3oB. MoJsipHbIN
00BpeM ra3000pa3HbIX BenlecTs (IIpHu H. y.). XKuakocTtw.
BonopoanassxumuueckascBsa3b.BomopoaHascBsizb Kak OCOOBIM  cirydait
MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUSI.
MexanunzmMeeo0Opa30BaHUSUBIUSIHUECHACBONCTBABEIIECCTB(HAIIpUMEPE

BO/1b1) .M Cnonb308anue800b61860b1mMyUHANPOU3E00CMEE. BHYmMpumonekyiapHassoo0opoo
HAsAC8:A3bUeeOUOTI02UYECKASAPOIlb.

Tunel kpuctanauueckux pemeTok. Kpucramnmnueckas pemerka. Monubie,
METAJUIMYECKHUE, AaTOMHBIE UM  MOJIEKYJISIDHbIE KPUCTAJUIMYECKHUE PELISCTKH.
Annorponusi. AMoOpQHBIE BEIIECTBA, UX OMAUYUMETbHbIE CBOUCNEA.
YucTteieBeniecTBaucMecu. CMECUMXUMUYECKUECOEeTUHEHU . OMOreHHbIeureTepore
HHbIecMecu.MaccoBassmoObeMHasl JOJIM KOMIIOHEHTOB B cMecH. MaccoBast JoJis
npuMeceil. Pemmenue 3ai1au Ha MaccoBylo A0Jt0 npumeceil. Knaccuguxkayuasewecms
no cmenexu UX4ucmomai.

Hucnepcubiecuctemel.llonsituenucniepcHoiicucteMsl.  JlucnepcHass  ¢daza u
JIUCTIEpCHOHHAs cpena. Knaccudukamus
nucnepcHbIxcucteM. Koiouonvleoucnepcrvliecucmemol. 3oaumu2enu. 3nauenue
OUCNEPCHBIX CUCMEM 8 NPUPOOe U HCUSHUUETI08EKA.

DJIeKTPOJIMTHYECKAS] TUCCOIUALS

P ac T B 0 p bl. PacTBOppl Kak TrOMOI€HHBIE CHCTEMBI, COCTOSIIME W3 YaCTHII
pacTBOpUTENSA, PACTBOPEHHOI'O BeELIeCTBA U MPOAYKTOB HUX B3aUMOACUCTBUS.
Pacmeopenue kax @uzuxo-xumuueckuii npoyecc. MaccoBasi N0Jisi PacTBOPEHHOT'O
BeliecTBa. TUmel pactBopoB. MoiapHas konyenmpayus eeujecmsa. Munepanvhbie 8000l
TeopusAdIEeKTPOIUTHUUE CKOUAUCCOIIUATH .
ONEKTPOIUTBIMHEINECKTPOIUTHL. CTENEHBAJIEKTPOIUTUYECKONTUCCOIUAIA Y.
CunbHBIC M CITA0bIC DJICKTPOJIUTHI. Y paBHEHUS DJICKTPOJTUTUYECKON TUCCOITHAITHH.
Mexanuzm ouccoyuayuu. Cmynenuamas ouccoyuayus. Booopoousitinokazamerns.
KucaoTbeIBCBETETEOPUNITIEKTPOITUTHYECKOUAUCCOIIUAIINH. OO01ue CBOICTBa
HEOPTaHUYECKUX W OPraHUYECKUX KHUCJIOT. YCJIOBUSI TE€UEHHUSI PEaKIUil MEexXIy
AIIEKTPOJIUTAMU o koH1a.Cneyuguueckue ceolicmea a30mHol,
KOHYEHMPUPOBAHHOU CEPHOU U MYPABLUHOUKUCTION.

OcHOBaHHUSB CBETE TEOpUH AIIEKTPOITUTHUUECKOMN JUCCOIIAIINH, HX
kinaccuukanuss U oOIMe CBOWCTBA. AMUHbL KAKOp2AHUYeCKUue OCHOBAHUS.
Cpasnenue c60UCme ammuara, MemulamuHAUaHUIUNRA.

C 0 11 B CBeTE TEOPHUU DINEKTPOJIUTHUECKON AUCCOIUALINU, UX KIIacCU(UKAIUS U
oo1ue CBOIiCTBA. Conu Kucnvle u ocrosHble.
Conuopeanuyeckuxxuciom. Mvina. dNEKTPOXUMHUIESCKUUPSTHANPSIKEHUIN METaJIOB U
€ro HCITOJIb30BaHUE TSI XapaKTEPUCTUKH BOCCTAHOBHUTEIIBHBIX CBOMCTB METAJIIIOB.
I'mppomus. Ciywyanm ruaposnmsa cosei. Peaknust cpensl (pH) B pacTBOpax



TUAPOJIU3YIOIIUXCA COJICH. FM()pOJZM&’ opcaHUu4decKuxee- uecme, eco3Ha4yeHue.

XuMHYeCKHe peakunu

Knaccudukanuuss xumudeckux peakuuil. Peaxyuu, uoywue 6e3 uzMeHeHus: cocmasd
sewjecms. Kimaccuuxanus 1o 4uciay U COCTaBy pearupyromux BEIIECTB U MPOIYKTOB
peakuuu. Peakuuu  pasiokeHUs, COEIMHEHMs, 3aMelleHuss ¢ oOMmeHa B
HEOpPraHUYECKOW XUMUHU. Peaxyuu npucoeounenus, omujenieHus, 3amMeujerHus u
usomepuzayuu 8 opeanuyeckou xumuu. Peaxyuu nonumepuzayuu Kax 4acmuuli cryyau
Ppeaxyuii npucoeoOuHeHusl.

TennoBoit 3¢pdheKT XUMUYSCKUX PEaKIMi. DK30- U IHAOTCPMHUUYCCKHUE PEAKIIHU.
Tepmoxumuyeckue YpaBHEHHUS. Pacuer KOJINYECTBA TEIUIOTHI 1o
TEPMOXHUMHUYECKUM YPABHEHUSIM.
CkopocTbXUMHUYECKUXpEeaKIUNH.JIIOHATHEOCKOPOCT XMMHUYECKUX pEaKLUH,
aHAJIMTUYECKOE BBIpAKEHHE. 3aBUCUMOCTh CKOPOCTH PEAKLIMU OT KOHILIEHTpPaIUH,
JlaBJICHUs, TeMIepaTypbl, IIPUPOJbl pPEarupyrolux BELIECTB, I[JIOLIAIN
UXCOMPHUKOCHOBEHHUS. 3aKOH NEHCTBYIOIIUX Macc. Peutenue 3a0au HaA XUMUYECKVIO

KUHEMUKY.
Karanus.Karanuzaropsl.Katanuz./ omocennsiiiveemepozernmuiii Kamanus.
[Tpumepnt KaTAJIUTHYECKUX MPOLIECCOB B

MMPOMBIIIIJICHHOCTH, TEXHUKE,0bITY. DepMEHTHIMUX O TIIMIUSIOTHEOPTaHUICCKUX
Katanu3aTopoB. [[ppuMeHeHne kaTaau3aTtopoB U GEpPMEHTOB.
XuMuueckoepasnHORBECHU e ObparuMble U HEOOpATUMbIE PEAKLIMHU.
XUMHUUECKOE€ paBHOBECHE U CIIOCOOBI €ro CMEIIEHUs Ha MpPUMEpEe MOTy4YSHUS
ammuaka. Cummes ammuara 6 npomviuiienHocmu. Ilowsmue 006 onmMuUMAanbLHBLIX
VCILOBUSX NPOBEOEHUSL MEXHOJI02UYEeCK020 npoyeccad.
OKHCIHTEIbHO-BOCCTAHOBUTCIbHBIC MPOIIE CCHI. OKHCIIUTEIILHO-
BOCCTAaHOBUTEIbHBIC peakiuu. OKUCIUTEIb W BOCCTAaHOBHTEIb. OKHCICHUE U
BoccTtaHoBjeHHEe. COCTaBJIEHHE YPaBHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIii METOOM DJICKTPOHHOTOOAIaHCa.

O0mue cBOHMCTBA METaJNJOB. XHMHYECKHE CBOMCTBA METAJIJIOB Kak
BOCCTaHOBUTEIICH. B3anMoaeiicTBe METaJIOB ¢ HEMETalJIaMH, BOJION, KHUCIOTaMH
WU pacTBOpamMu cosieil. MeramtorepmMus.

Koppo3ust meramnoB xax okuciumenvHo-eoccmanogumenvhuviil npoyecc. CrocoObl
3alIUTHl METAJIOB OT KOPPO3HUH.

OO1ue CBOMCTBAa HEMETAJJIOB. XHMHYECKHE CBOMCTBA HEMETAJIOB Kak
okuciauteneii. BzammopeiicTBue ¢ MeTallaMH, BOJIOPOAOM U APYTUMHU
HeMeTajuiaMu. CBOMCTBA HEMETAJIOB KakK BOCCTaHOBUTEJICH. B3ammonelicTBue ¢
MPOCTBIMH UM CIJIOKHBIMH BEIIECTBAMU-OKUCTUTENSIMUA. Obwas xapakxmepucmuxa
2a102€HO8.

D ek Tp onus.0bwuecnocoobInoIyYeHUAMEMALI08UHEMEMANTOS8. DneKTponns3
pacTBOpOB M pPACIUIABOB  JJIEKTPOJIMTOB HAa IIpUMEpE XJIOpUAA HATpUs.
DJIEKTPOIUTHUECKOE IIOJIYYECHUECATTIOMUHUS. ITpakTuueckoe 3HAYCHUE

AIIEKTpONIN3a. I anbeanoniacmuKka u2anib8anoCcmeus.
3 a k 1 10 4 € H u e IllepcnekTuBbl pa3zBUTHUS XUMHUYECKOU HAyKHU
UXUMHYECKOTOIPOU3BOICTBA. XUMHUSHUIIPOOIEMAOXPAHBIOKPYKAFOIICHCPEIBI.

Jdemoncrpauun. Pasznuunsie ¢opmbl  Ilepuoauueckoit  cucremsr J[. U
MenneneeBa. Mojenb KpUCTAUIMYECKOW pemIeTKH xJjopuaa Hatpusa. OO6pasibl
MHUHEPAJIOB c HOHHOM KPUCTAJUTNYECKOU
pELIeTKON : KaJIbLIUTA, FaInTa. MOAEIMKPUCTAIINYECKUXPEIIETOKKCYXOT 0 JIbJa»
(nnu noxa), anMmasa, rpadurta (Mnu kBapua). Moaenb MoJIsIpHOro oO0bema rasos.
Tpu arperaTHbIX cocTOsiHUSI BoAbl. OOpasibl pa3IMYHBIX JIUCIEPCHBIX CHCTEM:
SMYJIBCUM, CYCIIEH3UM,a3po3o0iied, reanert u 3oned. Koarymsanus. Cunepeswuc.
Dddekr Tunnans.
HcnertannepacTBOPOBIIEKTPOIUTOBUHEAIICKTPOJIUTOBHANIPEIMETAUCCOLHALINH.

3aBHUCUMOCTb CTEIIEHM JIEKTPOJIUTHUYECKON AMcCCOIMAallMd YKCYCHOM KHCIOTBI OT
pa3OaBnenust pactBopa. [Ipumepsl peakuuii HOHHOTO OOMEHa, HIAYIIUX C
o0Opa3oBaHMEM OcajJka, Ta3a WIM BOAbl. XHUMHYECKHE CBOWCTBA KHUCIOT:



B3aUMOJCUCTBHE C METaJUIaMH, OCHOBHBIMHM U aM(pOTEpPHBIMH OKCHIAMHU,
OCHOBaHUSIMHM (IIIE€JI0YaMHU U HEPACTBOPUMBIMHU B BOJIE), COJISIMU. B3anmoneiicTeue
a30THOM KHUCJIOTHI ¢ Meabl0. OOyTriInBaHUe KOHIICHTPUPOBAHHOW CEPHOU KHUCIIOTOM
caxapo3bl. XHMMMYECKME CBOMCTBA IIEJIOYEH: peakuus HEUTpalu3aluu,
B3aUMOJICHICTBUE C KHUCJIOTHBIMU OKCHUJIaMH, COJISIMM. Paznoxenue
HEpAacCTBOPUMBIX B BOJI€ OCHOBAaHUM NpU HarpeBaHWU. XMMHYECKHE CBOMCTBA
conei: B3aUMOJICHICTBUE C
METaJUIaMH, KU CIIOTaMH, IIIeJIOYaMH,CAPYTUMHUCOIAMU. I uaApon3kapOuga KaabIIus.
N3yuenue pH pacTBOpOB TUJIPOJIU3YIOIIUXCS COJIEH:
KapOOHATOBIIEIIOYHBIXMETAJJIOB, XJIOpUIanalleTaTaaMMOHUSL. DK30TePMUYECKHUE U
SHAOTEPMHUUYECKHUE XUMHUYECKHE peaKlrHu. TeruioBbI€ SIBJICHUS IIPU PACTBOPECHUU
CEpHOM KHCJIOTBI U aMMMA4YHOM CEJIUTpPbl. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT
NPUPOJIbI BEIIECTB HA IPUMEPE B3aUMOAEHCTBUS PACTBOPOB PA3IUYHBIX KHCIOT
OJIMHAKOBOM KOHIIEHTpAlMHU C OJWHAKOBBIMH KycOukKaMu (IpaHyjlaMM) LMHKA U
OJIMHAKOBBIX KYCOYKOB Pa3HBIX METAJUIOB (MarHus, IIMHKA, YKejle3a) C paCTBOPOM
COJIAHOM KMCJIOTBI. B3aumopaencTBue pacTBOPOB CEPHOM KMCJIOTBI C pacTBOpaMu
THocynbdaTra HATpPUS Ppa3IUYHON KOHICGHTpPAlMM U TeMneparypsl. Mojenb
Kunsmero — ciosi.  Pa3noxkeHue — mepokcuaa  BoAopoja € [IOMOIIBIO
Heoprannueckux karaauzaropoB (FeClp, KI) u npupogHbix 0OBEKTOB,

cojepKalux Kartamnaly (celpoe Msico, kapTodens). Ilpocreiimme OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIUW: B3aUMOJICMCTBUE IIMHKA C COJISIHOM KHCJIOTON U
)kenes3a ¢ cynbdarom menu (I1). Mogens anexkTponusepa. Mojienb 3JIEKTPOIU3HOM
BaHHBI JJIS OJTYYCHUS aJTFOMUHUS.

JlaGopaTopHblie onbIThbl. OnpeeneHrne Tua KpUCTAIIIMYECKONW pelIeTKH BellecTBa
1 onucaHHue ero cBOMCTB. O3HAaKOMJIEHUE C IUCIIEPCHBIMU CHUCTEMaMHU.
Peaknuu,naymmecoOpazoBanuemMocaika, ra3auainBoasl. Bsaumoaeiicrsue conssHoi
KHUCJIOTBI ¢ IIMHKOM, okcuygoM meau (), ruppokcumom meam (1), xkapOboHaToMm
KaiplysA. BzaumonencTsue pacTBopa rMAPOKCHIA HATPUS C COJITHOM KHUCIJIIOTOU B
npucyTcTBUU  (eHondTanenHa,cpactsopomxiiopuaaxkenesa(lll),cpacrsopomconu
amoMuHUsl. BzammogeilictBue pactBopa cyibdara wmeau (llI) ¢ xenesom,
HM3BECTKOBOM BOJOM, pacTBOpoMm xJjiopuaa kanblus.llomydenue rugpokapOoHaTa
KaJblMsl B3aUMOJICHCTBHEM W3BECTKOBOW BOJbI C oOkcugaoM yriepona (1V)
(BbIABIXa€MBIN BO311yX). McnibITaHHE MHIMKATOPOM PACTBOPOB T'MJIPOJIM3YIOIIUXCS
W HETUJPONNU3YIOIUXCs coneil. Peakmus 3amenieHusi Meau KEJIe30M B pacTBOpE
cynbpatamenu (l1). ITomyuenne KUCIOpOJa pa3aoKEHUEM MEPOKCUIABOIOPOJIA C
MIOMOIIIBI0O JMOKcHAa MapraHna. [lomydeHume BOJOpOJa B3aUMOJICHCTBHEM
KHCJIIOTBI ¢ UMHKOM. O3HakoMJIeHHE C IIpenapaTramMyd ObI-OBOH XUMMHHU,
COJIEPKAITUMHUIH3UMBI.

IIpakTnyeckas padora Ne 1. [lonyuenue u pacrio3HaBaHue ra3oB.

IIpakTuyeckasi padora Ne 2. Pemenne s3kciepMMEHTAIBHBIX 3a1a4Ha
UASHTU(DUKAIIUIO HEOPTaHNUYECKUX U OPTaHUYECKUX COEIMHEHUH.

IMpakTuueckast padora Ne 3 (0ra 0eyxuacoeoco eapuanma u3zyueHus Kypca).
['eneTnueckas CBA3b MEXKAY pPa3IMYHBIMM  KJIACCAMU  HEOPraHUYECKUX "
OpPraHUYECKUX BEIIECTB.

[INIAHMPYEMBIEPE3VIIBTATBI U3YUYEHU A YYEBHOI'O ITPEJIMETA«XUMUA»HA
YPOBHE CPEJHEI'O OBIIIET'O ObPA30BAHUA

BoinyckHuk Ha 0230BOM YPOBHE HAYYUTCH:
— TIIOHMMAaTh XHUMHUYECKYK) KapTHHY MHpA KaK COCTaBHYIOYAaCTh IIEJIOCTHOU
HAay4YHOUW KapTUHBIMUPA;
—  packpblBaThb  poOJb XUMHM MU  XUMHYECKOrO  IIPOM3BOJICTBA  Kak
MPOU3BOIUTEIILHON CHJIBI COBPEMEHHOI'O OOIIIEeCTBa;

— (opmynupoBaTh 3HAUCHHE XUMHUHU U €€ JIOCTHIKCHHU JJIsI MOBCEIHEBHOU



JKU3HUYEIIOBEKA;

— YCTaHaBJIMWBATbhB3aUMOCBI3bMEXKIYXUMUEUUAPYTUMUECTECTBEHHBIMUHAYKA
MU;

— ($opMyIHPOBATHOCHOBHBICTIOIOKEHUSI TCOPUUXUMHUIESCKOTO CTpOCHUS
OpraHUYEeCKUX COCIUHEHU N A. M. BytnepoBa u
WITIOCTPUPOBATHUXITPUMEPAMUHU30PTaHUUECKOMMHEOPTaHUYECKOUXUMUH;

— apryMeHTHPOBAaThyHUBEPCAIbHBINXapPAKTEPXUMUYECKUXIIOHITUN, 3aKOHOB
U TEOPHUM IJIs1 OPraHUYECKON U HEOPTaHUUYECKOUXUMUU;;

— dopmymupoBate  Ilepmoanveckuit  3akon JI. WM. MenneneeBau
3aKOHOMEPHOCTH U3MEHEHUIN B CTPOCHHUM U CBOMCTBAX XMUMHUYECKHUX IJIE€MEHTOB U
o0pa3oBaHHBIX HMHU BeliecTB Ha ocHoBe Ilepuonuueckoil cHCTEMBI Kak
rpadudeckoro orodpaxenus Ilepuoanaeckoro 3akoHa;

— XapaKTepHU30BaTbhS-Up-

AJIEMEHTBI, aTaKXKexenezononxnonoxxenutosl lepuoanueckoncucreme /.M. Menaen
€eBa;

—  KJIacCH(UIMPOBATH BUJABI XUMHUYECKOU CBSI3UM M THUIMBI KPUCTAIUTUUECKHUX
pEUIETOK, OOBACHATH MEXaHW3Mbl HMX OOpa30BaHUs W JOKa3bIBaTh E€AUHYIO
NpUpPONYy XHUMHYECKHX CBs3€Hd (KOBAJEHTHOW, HWOHHOMN, METaJUIMYECKOM,
BOJIOPOJTHOM);

— OOBSICHATHL NPUUYUHBI MHOTOOOpa3usi BEIIECTB, WCIIOIb3Yysl SIBJICHUS
U30MEPUHU, TOMOJIOT UM, ATJIOTPONNY;

— Kijaccu(puIUpoBaTh ~ XUMHUYECKHE  PEaKIMU  BHCOPraHUYSCKOH U
OpraHu4ecKou XUMUHU no pa3IuyHbIM OCHOBaHUSIM u
yCTaHaBIIMBAThCIEIU(PHUKY TUIIOBPEAKIIUIOTOOIIEr04epe30COOECHHOCKETMHUIHOMY

— XapakTepus30BaTh TUAPOIIN3 KakK cnenupUIHBIH OOMEHHBIH
MPOLIECCUPACKPBIBATHErOPOIbBKUBOMHUHEKUBOUIIPUPOIE;

— XapakTepu3oBaTh  dJEKTPOIM3 KaK  CHEUU(PUUHBIA  OKUCIUTEIIHHO-
BOCCTAHOBUTEJIBHBIN IIPOLIECC UETO NPAKTUUECKOE 3HAYCHUE;

— XapakTepu30BATbKOPPO3UIOMETAUTIOBKAKOKUCIUTEIBLHO-
BOCCTaHOBUTEIBHBIMIIPOIECCUTIPENIAraThbCIOCOOBI3AIUTHIOTHEE;

— KJIacCU(UUUPOBATh HEOPTaHUYECKHE U OpTaHUYECKHE BEIIECTBA;

— XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA BaXKHEUIIHUX KJIACCOB
HEOPraHU4YECKUX 51 OpPraHUYECKUX COEMHEHUMN B IUIaHE oT
00111erouepe30co0eHHOEKETUHUYHOMY ;

— HCHOJB30BaTh 3HAKOBYIO CUCTEMY XMMHYECKOTO SI3bIKa JJIsI OTOOpaKeHUsI
cocTaBa (XUMHUYecKre (POpMyIIbl) U CBOMCTB(XMMHUUYECKHUE YPABHEHUS )BEIIECTB;

— HCIIOJIb30BaThIIPaBUJIAMHOPMBIMEKIyHAPOJTHOMHOMEHKIATY PhI JUISL
Ha3BaHUU BellecTB Mo (popMyiam U, HAOOOPOT, JJISI COCTABICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (POPMYJI COETUHEHUH 110 UXHA3BAHUSIM;

— 3HaTh TPUBUAJBHBIE Ha3BaHHUS Ba)XHEHIIMX B OBITOBOM OTHOLIEHUU
HEOPraHUYECKUX U OPraHU4YECKUXBEIECTB;

— XapakTepu3oBaThb CBOMCTBA, IMOJYy4YECHHE W MPHUMEHEHHE Ba)KHEHIINX
IIPECTAaBUTENIEN KJIACCOB OPraHWYECKUX COEAMHEHMUN (QJKaHOB, aJKEHOB,

AJIKUHOB, aJIKaJINEHOB, apoOMaTHYECKUX
YIII€BOJIOPOJIOB,CIUPTOB,(PEHOJIOB, AN AETU OB, TPE/IETbHBIX0JHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, CJIOKHBIX 3¢upoB u J)KHPOB, YTJIE€BOJOB,
aMHUHOB,aMHUHOKHCJIOT);

— YCTaHaBJIUBATh 3aBUCUMOCTh SKOHOMMKH CTpaHBbI OT00BIYH,

TPAaHCIIOPTUPOBKU U  mOepepabOTKU  YTIIEBOJOPOMHOTO ChIpbs (HepTH WU
MIPUPOIHOTOTA3a);

— DJKCHEPUMEHTAJIbHO TIOATBEPKJAaTh COCTAaB W CBOWCTBA BaKHEHUIIHNX
HpeI[CTaBPITeJIeﬁ HN3YUYCHHBIX KJIACCOB HCOPraHUYCCKHUX U OPraHUMYICCKHUX BCUICCTB
C CO6JHOIICHI/IGM IpaBuJl TCXHUKHU 6630HaCHOCTI/I JJI1 pa6OTbI C XUMHUYECCKUMU
BEIeCTBAMH U JIJA0OpaTOPHBIM 000PYI0OBaHUEM,

— XapakTepHu30BaTh CKOPOCTh XMMUYECKOW pEaKIMu U €€ 3aBUCHUMOCTH OT
pa3IUYHBIX(haKTOPOB;



— XapakTepus3oBaTh XMMHUYECKOE  pPaBHOBECHE u €ro CMEIICHHE
B3aBHCHUMOCTHOTPA3INYHBIX(PAKTOPOB;

— TIPOU3BOJUTH pacueTrsl o XUMUYESCKUM dbopmynam 171
YPaBHEHUSIMHAOCHOBEKOJINYECTBEHHBIXOTHOIIEHUNMEXK 1Y yYaCTHUKAMHU
XUMHUYECKUXPEAKIINIMA;

— coOnmoaaTh npaBuia IKOJIOTHYECKOM 0€e3011acHOCTH BO
B3aMMOOTHOIIICHUSX C OKPYXarollel cpeaor mpu oOpalleHUd C XUMHUYECKUMU
BEIIECTBAMHU, MaTepUalaMu UIIPOIIECCaAMU.

BLIl'[yCKHI/IKH3633OBOMyp0BHel'lOJ'Iy‘lI/ITB03MO)KHOCTLHay‘lI/ITbCﬂ:
—  UCNONB308AMb  Memoobl HAY4YHO20 NO3HAHRUA NpU 6blNOJIHEHUU NPOEeKmose U

y’{€6HO—MCCJZ€00661me]leKI/DC 3a0a4 XUMUYEeCKoU memamuKu,
— HNpocHo3upoeantb CmpoeHue u CcBOUCMBA  HEe3HAKOMbIX HeopeaHu4ecKkux u
OP2AHUYECKUX 8eULeCMB HA OCHOBCAHAIOCUU,

— npocHOo3Upoeamb MeYeHUe XuMU4YeCKUx npoyeccos 6 sasucumocmu ont yCJZOGI/lI;Z ux

npomexKkaHusl u npe()ﬂaeamb cnocoowl YRpaesieHus SMmumMunpoyeccamul,

— YCMAHABIUBAMb  63AUMOCEA3U  XUMUU C NPEeOMEeMAMUSYMAHUMAPHO20 YUKILA
(s301KOM, TUMEPAMYPOTL, MUPOBOTL XY OONHCECMEEHHOU KYIbMYPOil);
—  packpuleams posib XUMUYECKUX 3HAHULL 8 0Y0YUuelnpaKmuyeckouoesmeibHOCm,;
XUMUYECKUX
UHOUBUOYATILHOUIOOPA308AMENbHOUMPAECKMOPUL,
— NPOCHO3UPOBAMb CHOCOOHOCMb HEOP2AHUYECKUX U OpPeaHUYecKUx 6euecms
NPOSAGIAMb OKUCTUMENbHbIEe U/UNU B0CCMAHOBUMENbHBLE CBOLICNGA C YYemOoM ChieneHell
OKUCTIeHUsL DIEMEHMO8, 00PA3VIOUUXUX,
— apeymenmuposamev eOUHCmMeo MUupd 6ewecms YCMAHOBLEHUEeM 2eHemUu4ecKoll

—  packpvleamv poTb

C6A3U Meofcdy HEeOpeaHUUYEeCKUMU U OPSAHUYECKUMUBEUWECMBAMU,
— gnademv  XUMUYECKUM

passumuspeyu;

A36IKOM O

BHAHUU

8

Gopmuposaruu

0602aW€HMﬂCJZOSClpH020 3anaca u

— Xapakmepuzoedmbs CmdaHoe6j/lIeHue HaleHOIZ meopuu Ha npumepe OmKpvlnusl
Hepuodu%cxoeo 3AKOHA U MeopuU XUMUYECKO20 CIMPOEHUA OP2AHUYECKUXBECULECME,

—  Kpumudecku OMHOCUMbCA K NCEeBOOHAYUHOU  XUMUYECKOU  ungopmayuu,
NOAY4aemou u3 pasHvblXUCmo4HUKos,
— NOHUMAamb enobanvhvie  npobrembl, cmosiuue nepeouenogeuecmeom

(sxonoeuueckue, snepeemuyeckue, coipbesvie), U nNpediazams NYmu ux peuleHus, 8 mom

quciie u ¢ NOMOoOwbOXUMUU.

Kaueﬂnapﬂo-TeMaTuqeckoe IJIAHUPOBAHUE

No | Tema ypoka Kon- | Jara mo | lara no | [Tpunoxenue
/o BO IUIaHy baxty
yac

TEMA 1. TEPUOIMYECKHM 3AKOH 1 CTPOEHUE ATOMA
1 OTKpBITHE 1

. 1. MenneneeBbIiM

[Tepuonuueckoro 3akoHa.

Ilepuonuueckas cucrema

JI. 1. Menneneena.
2 1

Ctpoenune aToma.
ITepuonyueckuil 3aKOH U CTPOECHUE
aroma.

TEMA 2. CTPOEHUE BEIIIECTBA

3 KoBaneHTHas xuMu4deckast
CBSI3b.

4 Honnasa xumuyeckasi CBA3b.

S Mertaisl U CIIaBEL.




Merannnueckass XUMHU4IecKast

CBSI3b.

6 ATperaTHbICCOCTOSTHUS
BenlecTra. BogopoaHascBs3b.

7 Ture! KpUCTATITUIECKAX
pEeIIeTOK.

8 YuncTele BENIecTBa U CMECH.

9 JlucnepcHble CUCTEMBI.

10 IIpakTH4yeckas padora Ne
1.«llonyuenue, cobupanue u
PACnO3HABAHUE 2A308.
8000p00a, KUCI10p00a,
VeNeKUCI020 2a3ad, AMMUAKA,
SMULCHA, AYeMUICHAY.

11 | Hosropenue u 06061EHNE
TeM «CTpoeHHEe aToMa»

u «CTpoeHHUE BEIIESCTBAY,
NOJITOTOBKA K KOHTPOJILHOM
pabore

12 | KonTpoannas paGora Ne 1
o Temam «CTpoeHHe aToMa»
n «CTpOeHUE BEIIeCTBaY.

TEMA 3. DJIEKTPOJIMTUYECKAA INCCOINMA LA

13 PacTBOpBI.

14 DJIEKTPOJIUTHI U
HERJICKTPOJIUTHL.

15 | Kucnots! B cBete Teopuu
BJIEKTPOJUTUYECKOU
JIUCCOLMALIMU.

16 | OcHoBanuss cBete Teopun
3JIEKTPOJIUTUYECKOHN
JIMCCOLIMALIUH.

17 | Conu B cBete TEOpUH
3JIEKTPOJIUTUYECKON
JINCCOLIMAIIHH.

18 | 'mapouwms.

19 | IlpakTuHueckasi paGora Ne 2.
Pewenue skcnepumenmanvuulx
3a0ay Ha UOeHMUPUKAYUIO
HeOP2AHUYECKUX U
O0p2aHU4ecKUx coeOUuHeHUll.

20 | IloBTOopeHue u 0000MICHNE TEMBI
«Teopust >MEKTPOAUTHYECKON
JTUCCOLMALIMY, TOATOTOBKA K
KOHTPOJIbHOM pabore.

21 | KoutpoabHast padora Ne 2mo
TeMe «DIEKTPOTUTHIECKAs
JIMICCOLMALTHSY.

TEMA 4. XUMMNYECKHNE PEAKILINN

22 | Kitaccudukanms XuMHU4IeCKUX
peaxiuii.

23 | Karanus.

24 O06paTuMOCTh XMMHYECKUX
peaKuui.
XHUMHUYECKOE paBHOBECHE.

25 OKXHUCIUTEIBLHO-
BOCCTAHOBHUTEIIbHBIC PEAKIINHU




(OBP).

26

DJIEeKTPOIH3.

27

OO61mue cBoMCTBa
meTaoB. Kopposus
METAaJJIOB.

28

OO0mMe CBOMCTBAHEMETAIIIOB.

29

I'eneTnyeckas cBs3b MCKIOY
KJIaCCaMH HEOPraHU4YCCKUX U
OpPTraHNYCCKUX BCHICCTB.

30

IIpakTuyeckast padora Ne
3.l enemuueckas césa3b mMexHcoy
KAACCAMU HeOP2aHUYEeCKUX U
OpP2aHUYECKUX 6eUjecms.

31

[ToBTOpenue u 060061IeHNE
TEMbl « XUMUYECKUE
pEeaKInm», MOArOTOBKA K
KOHTPOJBHOH padore.

32

KonTpoasHas padora Ne 3
o TeMe « XMMHYECKUE
peaKIum»

33

[ToBTOpenue u 06001IeHHE 32 KypC
CpeIHEN MIKOJIBIL.

34

[ToBTOpenue u 06001IeHHE 3a KypC
CpeIHEN MIKOJIBI.

OCHAIIIEHME YYEBHOI'OITPOLIECCA

Y4eOHO-METOANYECKUI KOMIUICKT JJIsI U3yUYCHHsI Kypca XMMHUHU Ha 0a30BOM
YpOBHE B 11 KJacce, CO3JaHHBIN aBTOPCKUM
KOJUJIeKTUBOMITOAPYKOBOIcTBOMO.C.I"abpuensina,conepKUT,KpoMe Y4EOHUKOB,
Y4eOHO-METOIMUECKAE W JHIAKTHUYCCKHE MOCOOUs, TEeTpaad s BBIITOJTHCHUS
TaGOPATOPHBIX U MPAKTUYECKUX PabOT  HUAP.

1. Xumus. ba3oBblii  ypOBEHb. 11 KJacc. VYyeOnuk (aBTOpP
O.C.I'abGpuensin).224c.

2. Metonnueckoe rocobue. bazoBsbIit YPOBEHb. 11 KJIacc
(aBTOpBI:O.C.I'abpuensH,C.A.Cnaakos).160c.

3. Knwura TS YUYUTEJIS. bazoBbii YPOBEHB. 11 KJ1acc
(aBTOpBI:O.C.I'abpuensu,U.I".OctpoymoB,C.A.Cnankos).272c.

4. PaGouass Terpaab. ba3oBblii ypoBEHb. 11 xyacc. (aBTOpBI:
O.C.I'abpuensn,C.A.CrnagkoB).176¢.

5. KoHTponbHBbIE U IIPOBEPOYHBIE paboThI. bazoBs1it YPOBEHB.

1lxnacc(aBtopsr:O.C.I"'abpuensauap.).224c.

6. OOmass xumMus B TeCcTax, 3ajadax, ynpaxkuenusx. 11 kmacc (aBropsr:O. C.
I'abpuensn, U. I'. Octpoymos, A. I'. Beegenckast). 304c.

7. XAMHYECKUN SKCIIEPUMEHT B IIKOJIE. 11 KJ1acc
(aBTOpn1:O.C.I"'abpuensu,1.I.Octpoymon).208c.

8 Terpanp a1 OLEHKM KadyecTBa 3HAHUM 0O XAMUM. ba3oBbli
ypoBenb.1llknacc(aBToper:O.C.INabpuensH,A.B.Kymosa).112¢.

9. Xwumus. bazoBblil ypoBeHb. 11 knacc. DnekTpoHHas popmMa ydeOHHKA.

MurepHer-pecypebi:

1. http://www.alhimik.rullpeacraBiensl  cieayromue pyOpHKH:  COBETHI
aOUTYPUCHTY, YUUTEIIO XUMHHU, CIIPABOYHUK (OYCHBb OOJIbIIIast ToA00pKa TabIuIl 1
CIIPAaBOYHBIX MaTEPHUAJIOB), BECEIIASXHMHS, HOBOCTH, OJHUMITHAJIBI, KyHCTKaMepa



http://www.alhimik.ru/

(Macca MHTEPECHBIX UCTOPUUECKUXCBEIECHUN ).
2. http://www.hij.ru/ XXypraan «Xumusi 1 >KU3HB» TMOHATHO W 3aHUMATEIBHO

paccka3bIBaeT o060 BCEM HUHTEPECHOM, qTOo OPOUCXOIUT
BHayKE€HUBMHUPE,BKOTOPOMMBIKUBEM.

3. http://chemistry—chemists.com/index.htmIDnekTponnsbiii JKypHAaJ
«XVMUKHA H XUMUsD», B KOTOPBIX IMPCACTABJICHO MHOKCCTBO OIIBITOB 110 XUMHUU,
3aHUMATEIbLHON nHpOpMaIINH, IIO3BOJISIOIIEN

YBJICYbYYECHHUKOBIKCIIEPUMEHTAIbHONYACTHIOTIPEIMETA.
4. http://c-books.narod.ruBceBo3morkHast TuTepaTypa mo XUMHUH.

5. http://www.drofa-ventana.rulizBectHoe W3/1aTEIILCTBO yueOHOM1
JIMTCPATypPhbI. Hosuakn HAY4YHO-IIOITYJIAPHBIX WU 3aHUMATCIbHBIX KHHUT IIOXUMUH.
6. http://schoolbase.ru/articles/items/ximiyaBcepoccuiickuii IIKOJIbHBIN

IIOPTaJ CO CChUIKAMH Ha 00pa30BaTeNIbHbIC CAUTHI IO XUMUHU.
7. www.periodictable.ruCoopHukcTaTeHOXUMUYECKUXDIIEMCHTAX,
WJUTIOCTPUPOBAHHBIHIKCIIEPUMEHTOM.



http://www.hij.ru/
http://chemistry/
http://c-books.narod.ru/
http://www.drofa-ventana.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

