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HOACHUTEJIBHASA 3AIIMCKA

PaGouass mnporpamma BHeypouHoil aesTenbHOCTH — «lIpakTmueckas Xumus» s
oOyuaronuxcs 8-9 KIaccoB Ha ypOBHE OCHOBHOIO 0OIIero oOpa3oBaHHS COCTaBJICHA HAa OCHOBE
TpeboBanmii k pesynpratam ocBoeHusi PenepanbHON 00pa30BaTENbHON HPOrpaMMbl OCHOBHOTO
obmero obOpaszoBanus (nanee POIl) m DepepandbHOrO rocyaapcTBEHHOrO 00pa30BaTEIHLHOIO
CTaHJIapTa OCHOBHOTO 0011ero oopaszoBanus (nanee — OI'OC O0O0), a Takke OpUEHTUPOBAHA HA
IeJIEBbIC TPUOPHUTETHI, c(hopMyIrpoBaHHbIe B [IpumepHOii mporpaMMe BOCIIUTAHUS.

Pabouast mporpamMma BHEYpOUYHOH AesTenbHOCTH «lIpakTHueckass XUMHS» pa3padoTaHa B
COOTBETCTBUHU C:

— 3akoHOM P® «O6 obpazoBanmu B PO» Ne 273 ot 29.12.2012 1.,

— Ilpukazom Munnpocenienusi Poccmiickoit @enepanum ot 31.05.2021r. Ne287 «O06
yTBep)kaeHUr DenepaJbHOro rocyAapcTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO
ob1mrero oopazoBanus» (3apeructpupoano B Muntocte Poccun 05.07.2021r. Ne 64101);

— Ilpukazom Munnpocsemenuss Poccuiickoit ®enepammun ot  18.05.2022r. Ne370 «O0
yTBepkaeHun  PenepanbHOM  00pa3oBaTeNbHOW  IPOrpaMMbl  OCHOBHOTO  OOILEro
oOpazoBanus» (3apeructpupoBano B Muntocte Poccun 12.07.2023r. Ne 74223);

— @yHJIaMEHTAJIBHOIO SApa CcoJep)KaHus oOumero oOpa3oBaHMST M B COOTBETCTBUM C
l'ocynapcTBeHHBIM cTaHZapTOM 00IIero oOpa3oBaHus (Mpuka3 MuHucTepcTBa 00pa3oBaHUs
u Hayku Poccuiickoit @enepanuu ot 17.12.2010 . Ne 1897);

— Meroandeckux peKoOMeHIalMii MUHHCTEPCTBA MpocBemieHus Poccuiickoit denepanuu mno
«Peanuzanun 00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKOM
HaIlpaBJICHHOCTEW MO XHMHU C HUCHOJIb30BaHHMEM 000pyAoBaHus IleHTpa «Touka pocta»
(yTBepkeHbl pacnopsbkeHneM MuHuctepcTBa nmpocsenienust Poccuiickoit @enepanun ot 12
saBaps 2021 r.Ne P-6).

— OCHOBHOH 00pa30BaTeNbHON TPOrpaMMoOi OCHOBHOTO oOmiero oOpazoBanus MBOVY «lII-
HNOOO c.Hynnurpan» (yTBepk1eHa MpruKa3oM aupekropa mkoisl 17.08.2023r. Ne89/3-O/1).

B o0ydeHnn xumun 60IbI10€ 3HAUCHHE UMEET IKCIIEPUMEHT. AHATU3HUPYS PE3YIbTAThl MPO-
BEJIEHHBIX OIBITOB, YUalluecs yOeKTaloTCsa B TOM, YTO T€ WJIM MHBIE TEOPETUUYECKHUE TMPECTaB-
JIEHUST COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATbHOCTH. TOJBKO OCYIIECTBISAS XUMHYECKHH HKC-
MIEPUMEHT MOJKHO TPOBEPHUTH JOCTOBEPHOCTH IMPOTHO30B, CIETAaHHBIX HAa OCHOBAaHWHM Teopuu. B
MpoIecce IKCICPUMEHTATBHOW PabOThl ydamuecs MPUOOPETAIOT OMBIT TMO3HAHUS PEATBHOCTH,
SIBJISIFOLANACS Ba)KHBIM ATarioM (OPMUPOBAHUS Yy HHUX YOEXKICHHH, KOTOPBIC, B CBOIO OYEpPE.b,
COCTABJISIIOT OCHOBY HAYYHOT'O MHPOBO33PEHUSI.

Buenpenue obGopymoBanus nudpoBoi jgabopatopuu mneHTtpa «Touka pocTa» MO3BOJIUT
KaueCTBEHHO M3MEHHUTH Ipolecc 0O0yueHus XuMHUHU. KoJMYecTBEHHBIC AKCIIEPUMEHTHI TO3BOJIST
MoJTy4aTh JOCTOBEPHYIO MH(MOPMAIMIO O MPOTEKAHWHM TeX WM MHBIX XMMHYECKHX IpoIeccax, O
CBOMCTBax BemecTB. Ha OCHOBE MOJyYEHHBIX AKCIIEPUMEHTAIBHBIX JIaHHBIX 00y4YaeMble CMOTYT
CaMOCTOSITENIbHO JIeNaTh BBIBOJABI, 0000LIaTh pPE3yJbTaThl, BBISBISATH 3aKOHOMEPHOCTH, 4YTO
OJTHO3HAYHO OYAET CIIOCOOCTBOBATH MOBBIIEHUIO MOTUBAIIMK O0Yy4EHHUS IKOJILHUKOB.

s u3ydeHus mpeaMmera «XUMHUs» Ha dTarie OCHOBHOTO oOIIero oOpa3oBaHUs OTBOJUTCS
136 yacos:

8 ximacc —68 4acos;

9 ximacc —68 yacos.

Jlannast oOpasoBarenbHas MporpamMma OOeCIeYMBAeT YCBOEHHUE YYaIlUMHUCS Ba)KHEHIINX
XUMHUYECKUX 3aKOHOB, TEOPUU U TMOHATHH; (HOpMUpYET MpeACTaBIECHHE O POJIM XUMHUHU B OKpY-
KAloIIeM MHUpE M KU3HU ueroBeka. [Ipu 3ToM OCHOBHOE BHMMAaHHE YIENAETCS CYIIHOCTH XUMH-
YEeCKUX PEaKIUil 1 METO/IaM UX OCYIIECTBICHHUS.

OaHMM U3 OCHOBHBIX MPHUHIIMIIOB MOCTPOEHUS MPOTPaMMBbI SBISETCS MPUHIIUI JOCTYITHOCTH.
DKCIepUMEHTANIbHBIE JIaHHBIC, MOJYYCHHBIE YYal[UMUCS TPU BBHITIOJHEHHH KOJIUYECTBEHHBIX
OTIBITOB, TO3BOJSIOT YYAIIUMCS CaMOCTOSITENIbHO JIeJaTh BBIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Toxxo/pl, 3a0KEHHBIE B COJIEPKaHUE MPOrpamMMbl Kypca, CO3/IAI0T HEOOXOIAMMBIE YCIOBHS IS
CUCTEMHOTO YCBOCHHS YYAIIUMHUCS OCHOB HAyKH, /s O0OeCnedYeHHus pa3BHBAIOIIETO H
BOCIUTBIBAIOMIETO BO3JCHCTBUS OOydeHHs Ha JHYHOCTh ydarierocs. dopMupyeMbie 3HAHUS



JOJDKHBI CTaTh OCHOBOHM CHCTEMbl YOEXKJECHMH IIKOJIbHHKA, LEHTPAJIbHBIM SpOM €ro Hay4HOI'O
MHUPOBO33PEHHUS.

Ha 6a3ze nentpa «Touka pocta» obecrneunBaeTcsi peain3anusi 00pa3oBaTENIbHBIX MPOrpPaMM
€CTeCTBEHHOHAYYHOH M TEXHOJIOTMYECKOH HAaIlpaBlIEHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMU 3aKOHO/IATENBCTBA B chepe 00pa3zoBaHus U ¢ yu€ToM pekoMeHaanuii deaepaibHOro
oreparopa y4eOHOro npeamera « XumMus».

OO6pazoBarenbHasi IporpaMma Mo3BOJISIET MHTETPUPOBATh PEATU3YEMbIE ITOAX0/Ibl, CTPYKTYPY
U cojiep KaHMe MPU OpraHu3aly o0ydeHus: XUMUK B 8—9 Kitaccax, BBICTPOEHHOM Ha 0aze J1ro0oro
W3 JIOCTYMHBIX yueOHO-MeToaudeckux komiuiekcoB (YMK).

Wcnonp3oBanue obopynoBanusi «Touka pocta» mpu peanuzauuu ganHod OIl mosBosser
co30amp ycnosus.

— IS pacUIMPEHUs COJIEPKaHuUs IIKOJIbHOIO XMMHUECKOT0 00pa30BaHus;

— 1715 TIOBBIIIEHUS] TO3HABATEJIbHON aKTUBHOCTH 00YYaroIIUXCsl B €CTECTBEHHOHAYYHOMN
obnacTu;

— 1S pa3BUTHS JINYHOCTU peOEHKA B IIpoLiecce 00yUEeHUs XUMHUH, €r0 CIOCOOHOCTE,
(hopMUpOBaHMS U YJIOBJIETBOPEHUS COLIMATILHO 3HAYMMBIX HHTEPECOB U ITOTPEOHOCTENH;

— 71715 paboThl ¢ 01TapEHHBIMU IIKOJbHUKAMU, OPraHU3alli1 UX Pa3BUTHUS B Pa3IUYHbBIX 00-
JacTsIx 00pa3oBaTeNIbHOM, TBOPUECKOH 1€ATEIbHOCTH.

ean u 3apaun

— Peasmzamus  OCHOBHBIX  001I€00pa30BaTENbHBIX MPOrpPaMM 1O  y4eOHBIM  IpeaMeTam
eCTeCTBeHHOHayLIHOI‘/II HAIlpaBJICHHOCTHU, B TOM YHCJIC B paMKax BHCypO‘IHOﬁ ACATCIIBHOCTHU
o0yJarommxcs;

— BBCJICHUC COBPCMCHHBLIX CpPCIACTB O6y‘leHI/I$I N BOCIIUTAaHUA 1A HU3YUYCHUA (B TOM YHCIIC
AKCIIEPUMEHTAIBHOTO0) AUCHUIUIMH (MOJyJIel) €CTeCTBEHHOHAYYHOH HAMpaBICHHOCTH TIIPH
peanu3alMMd  OCHOBHBIX  OOIIEOOpa3oBaTENbHBIX  MPOrpaMM U JOMOJHHUTEIbHBIX
00meo0pa3oBaTesbHBIX MPOrpaMM, B TOM YHCJE U PAcHIMPEHUs COAEp)KaHus ydeOHOro
npeaMeTa « X UMUSD».

— BOBJICUEHHE yUAIIUXCS B IPOEKTHYIO JAEATEIBHOCTb.

[TpodunpHBIN KOMIUIEKT 00opyaoBaHus 1eHTpa «Touka poctay obecrneunBaeT 3PPeKTUBHOE
TOCTIIKEHHE 00pazoBaTEIBHBIX pe3yJIbTaToB 00y4aroImuMucs o porpaMmam
€CTeCTBEHHOHAYYHOH HANpaBJIEHHOCTH, BO3MOXKHOCTh YIJIYOJNE€HHOTO W3YyYEHUS OTHCIhHBIX
MPEIMETOB, B TOM 4YHCie sl (DOPMUPOBAHMS H300pPETATENBCKOTO, KPEATUBHOTO, KPUTHYECKOTO
MBIIUICHUS, Pa3BUTHS (YHKIUOHAIBHOW TI'PaMOTHOCTH Yy OOyYaromuxcs, B TOM YHCIC
€CTeCTBEHHOHAYYHOH M MAaTEeMaTHYECKOM.
OKCIIEPUMEHT SIBIISICTCS WCTOYHUKOM 3HAHUW M KPUTEPUEM WX HCTHHHOCTH B HayKe.
Konmemnmust coBpeMeHHOTO 00pa30BaHusl MMOIPa3yMEBACT, YTO B yUCOHOM IKCIIEPUMEHTE BEIYIIYIO
POJIb IOJDKEH 3aHATh CAMOCTOSTEIBHBIN UCCIICAOBATEIBCKII YICHUIECKUN SKCTIEPHUMEHT.
CoBpeMeHHbIE 3KCIIEPUMEHTALHBIC UCCICIOBAHUS 110 XUMHH YK€ TPYIHO MPEICTaBUTH 0e3
UCIIOJIb30BAHUSI HE TOJBKO aAHAIOTOBBIX, HO M LU(POBBIX HW3MEPUTEIBHBIX TMPUOOpOB. B
®enepansaoMm ['ocygapctBenHom O6pazoBarenbHoM Cranmapte (OI'OC) mponmcaHo, YTO OJHUM
U3 YHUBEPCAJIbHBIX YUCOHBIX JCHCTBHIA, TPUOOPETACMBIX yYAIIUMHUCS, JOJDKHO CTaTh YMEHUE
«IPOBEJICHUSI OIBITOB, TPOCTHIX SKCIECPUMEHTAIBHBIX HCCICIOBAHUN, MPSAMBIX M KOCBEHHBIX
M3MEPCHUH C UCIIOJIb30BAHUEM AHAIIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX IIPHOOPOBY.
Y4eOHbI SKCIEPUMEHT MO XWMHUU, HMPOBOJMMBIM Ha TPAAMIIMOHHOM OO0OpYyIOBaHHH, O€3
MpUMeHEeHHs TU(PPOBBIX Ta00opaTOPUil, HE MOXKET MO3BOJIUTH B MOJHOW Mepe PelInTh BCe 3a/1a4H B
COBPEMEHHOM IIKOJIe. DTO CBSI3aHO C PSJIOM MPUYHH:
— TpaJWlIMOHHOE  IIKOJbHOE  OOOpyIOBaHHME  M3-32  OTPAHMYCHHS  TEXHUYECKHUX
BO3MOHOCTEH HE MMO3BOJISIET MPOBOJAUTh MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHMS;

—  JJUTENBbHOCTh TMPOBEACHUS XUMHUYECKUX HCCIEOBaHUI HE BCErja COrjacyercsi C
JUTUTETHHOCTHIO YU€OHBIX 3aHSATHUH;

—  BO3MOXXHOCTh TPOBEICHUS MHOTHX HCCIEIOBAHUN OrpaHUYMBACTCS TPeOOBAHUSIMU
TEXHHUKHU 0€30MacHOCTH U JIp.

Hudposas nabopaTopusi MOJTHOCTHIO MEHSET METOJNKY U COJCpNKaHHE IKCIEPUMEHTAIBHOM



JESITEILHOCTH U PEIIaeT BhIMIEIEpPeUnCIeHHbIe TpoOaemMbl. [IIupokuii CIEKTp AATYNKOB MO3BOJISET
yYallUMCsl 3HAKOMUTBCS € MapaMeTpaMu XUMUYECKOT0 SKCIIEPUMEHTA HE TOJBKO Ha KAUeCTBEHHOM,
HO W Ha KOJMYECTBEHHOM YypoBHe. LludpoBas nabopaTopust MO3BOJISET BECTH UTUTEIBHBIN
9KCIIEPUMEHT JIaXe B OTCYTCTBHE SKCIEPUMEHTATOPA, @ YaCTOTA UX U3MEPEHUI

HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.

B mporecce ¢popmMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUNM YYCHHUK 00ydaeTcsl MPEICTaBIISThH
nH(OPMAIIHIO 00 MCCIICIOBAHUY B YETHIPEX BHUJIAX:

— B BepOaJIbHOM: ONUCHIBATh SKCIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIENb IKCIIEPHUMEHTA,

(¢uKCcHpOBaTh BHUMAHHUE HA U3MEPSICMBIX BEIIMYMHAX, TCPMUHOJIOTHUH;

— B TaOJWYHOM: 3amOJHATH TAOJUIBI JaHHBIX, JEXKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB
(TIpu 3TOM y yJaniuxcsi BOSHUKAET NIEPBUYHOE MPEICTABICHUE O MacIITadax BEJIMYNH);

— B TpadUYecKOM: CTPOHUTh TpadUKH MO TAOJUYHBIM JAaHHBIM, 4TO TAET BO3MOYKHOCTH
nepexo/ia K BBIJBMIKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy BeIUYHMHAMH (Tpu
9TOM YYHUTEIh TOKA3bIBAET MPEUMYIIECTBO B BU3YaJIU3allMU 3aBUCUMOCTEH MEXITY
BEJIMYMHAMH, HATJISIIHOCTh U MHOTOMEPHOCTH );

— B BHUJIE MaTeMaTUYeCKUX YPaBHEHHUM: JaBaTh MAaTEMAaTHYECKOE OMHCAHWE B3aWMOCBSI3U
BEJIUYMH, MaTEMaTHYECKOe 0000IIeHHE.

[lepexon OT KaXJOro 3Tama MpeacTaBiIeHHUs MHPOpPMAIMU 3aHUMAET JIOBOJIBHO OOJBILION
MIPOMEXYTOK BpeMeHH. B 7—=8 kiaccax 3TOT mpoliecc HE00XOAUM, HO B CTapIIUX Kjaccax MOKHO
ObITI0O OBI ATO BpeMsl MOTPATHTh Ha pEIIeHHe Oojiee BaXXHBIX 3amad. B srom murane nu@poBbie
ab0paTOpUM CYIIECTBEHHO APKOHOMST BpeMs. DTO BpeMs MOXHO MoTpatuTh corjacHo ®PI'OC nHa
(hopMHUpOBaHUE HCCIEAOBATEIIBCKUX YMEHHM YYaIlllUXCsl, KOTOPBHIC BBIPAKAIOTCS B CICAYIOIIUX
JENCTBHSIX:

—  ompejaeNeHue MpoOIeMBbl;

— TI0CTaHOBKa UCCIIEJI0BATEILCKOM 3a/1auu;

— IUTAHUPOBAHHE PEILICHUs 3a/1a4H;

—  TIOCTPOCHHUE MOJIETIEH;

—  BBLABID)KEHHUE TUIIOTE3;

—  DKCIEepUMEHTalbHasl IPOBEpPKa TUIOTES;

—  aHaJIM3 JAaHHBIX 3KCIIEPUMEHTOB WM HAOIIOICHNUI;

—  (dopMynupoBaHHe BIBOJIOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS IPEIMETA

JINYHOCTHBIE Pe3YJbTATHI
Obyuarowuiicss noxyyum 03MOACHOCMb 0151 POPMUPOBAHUSL CIe0YIOUWUX TUYHOCMHbIX Y V]
— ompejereHre MOTHBAIMK U3YYeHHs y41eOHOT0O MaTepuaia;
— OILICHHBAaHME YCBAMBAEMOI'0 y4eOHOr0 MaTepuana, UCXO/s U3 COLMATbHBIX U TMYHOCTHBIX
LIEHHOCTEH;
— TIOBBIIICHHE CBOEr0 00pa30BaTEIbHOI'O YPOBHS M YPOBHS TOTOBHOCTH K HM3YYEHHIO OC-
HOBHBIX UCTOPHUECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XUMUU U OOIIECTBA;
— 3HaHUe MPaBUJI MIOBEJCHUS B YPE3BbIUAHBIX CUTYAIIUAX;
— OLICHMBAaHME COLMATBHON 3HAYMMOCTH MPOQECCUii, CBI3aHHBIX C XUMHEH;
— BJaJeHHe TpaBuiIaMd O€30MacHOro oOpalieHusT ¢ XUMHYECKMMH BEIIeCTBAaMH U
00opyIOBaHUEM, TIPOSBICHHE SKOJIOTHUECKON KyIbTYpPHI.

MeTanpeaMeTHbIE Pe3YJabTAThI
Pecynamusnvle
Obyuarowuiics noay4um 03MONCHOCIb 071 hOPMUPOBAHUSL CLEOVIOUUX pe2yamueHuix YV/I:
— IIeNleToNiaraHye, BKIJIOYas TOCTAHOBKY HOBBIX IIeNel, mpeoOpa3oBaHuE MPaKTHUUYECKOM
3a7a4d B IO3HABATEIbHYIO, CAMOCTOATENbHBIN AHAIN3 YCIOBUM JOCTHKEHUS LIEIU Ha OC-
HOBE y4€Ta BBIICICHHBIX YYHUTEIEM OPUEHTHPOB ACUCTBUS B HOBOM yUe€OHOM MaTepHale;
IUIAHUPOBAHUE ITyTU JOCTUKEHHUS LENEH;




— yCTaHaBJICHHE IIeJICBBIX MPHOPUTETOB, BHICICHIE AIbTEPHATUBHBIX CIIOCOOOB TOCTH)KEHUS
ey 1 BeIOOp Hanbomee 3pdexTuBHOrO crocooa;

— YMEHHE CaMOCTOSTEIIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABJIATH UM;

— yYMEHHE IPUHUMATh PEIICHUS B IPOOIEMHON CUTYAINH;

— TIOCTaHOBKA y4eOHBIX 3aJ1ay, COCTABJICHHUE IJIaHA U MTOCIIEI0BATEIBHOCTH JCHCTBUN;

— opraHu3anus pabovyero MecTa Mpy BBHIITOTHEHUH XMMHYECKOTO SKCIIEPUMEHTA,;

— TPOTHO3MPOBAHUE PE3yJIbTATOB OOyYEHUS, OICHHUBAHHE YCBOSHHOTO MaTepuaia, OICHKa
KadecTBa M YPOBHS TOJYYCHHBIX 3HAHWW, KOPPEKIHUS IUIaHa M crocoda JeHCTBHSA TpH
HEOOXOIMMOCTH.

Lloznasamenvhule
Obyuarowuiics noay4um 603MONCHOCHb OJisl POPMUPOBAHUSL CIedYIOWUX No3HasamenvHblx YV/]:

—  TIOWCK U BBIJENICHHE NHPOPMAIINH;

— aHanu3 ycJIOBUH M TpeOOBaHMM 3aJaud, BHIOOpP, COMOCTaBiI€HHE W OOOCHOBAaHME crocoda

peleHws 3a/1a9u;

—  BbIOOp Hanbosee 3¢ (HEeKTUBHBIX CIIOCOOOB PELIEHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX

YCJIOBH;

—  BBIIABMKEHHE U 000CHOBAaHKE TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKy;

—  CaMOCTOSATEIBHOE CO3JIaHHE aJrOPUTMA ESTEIFHOCTH MPU PEIICHUH MPOOIEM TBOPUECKOTO

Y TIONCKOBOT'O XapaKTepa;

—  YMEHHS XapaKTepH30BaTh BEIIECTBA MO COCTaBY, CTPOSHHIO U CBOICTBAM,;

—  ONKCHIBAaHWE CBOWCTB: TBEPIBIX, KUJKUX, Ta3000pa3HBIX BEIIECTB, BBIICICHHUE UX CyIIe-

CTBEHHBIX TIPU3HAKOB;

—  W300paXeHHE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYT U CYIII-

HOCTH XUMHYECKUX PEAKINHN C ITOMOIIBI0 XUMUYECKUX YPAaBHEHUH;

— TpoBeeHHE HAOMIOEHUH, ONMCAHNE TPU3HAKOB U YCIIOBUM TEUEHUS XUMHUYECKUX PEeaKIuii,

BBIMIOJIHEHUE XUMMYECKOIO 3KCIIEPUMMEHTa, BBIBOJbl HAa OCHOBE aHalM3a HaOIIOAEHUH 3a

SKCIEPUMEHTOM, pELIEHHE 3a/ad, IMOJIy4YeHHE XHMHUYECKOH HH(pOpMalUM U3 pa3IU4YHbIX

HCTOYHUKOB;

—  yMEHHE OpPraHU30BbIBaTh UCCIIEAOBAHHE C LIEIbIO IPOBEPKH THIIOTES;

—  yYMEHHE JIeaTh YMO3aK/IIOUeH!s! (MHyKTUBHOE U 110 aHAJIOTUN) U BBIBOJIBI;

— yMeHHE OOBEKTUBHO OLIEHMBAThb MH(POPMALMIO O BEIIECTBAX M XMMHUYECKUX Ipolieccax,

KPUTHUYECKH OTHOCUTBCA K IICEBIOHAYYHOM MHPOPMALIUY.

Kommynuxamuenvie
Obyyarowuiics noay4um 603MOANCHOCMb OIS hOPMUPOBANU CLEOYIOWUX KOMMYHUKamuenvlx YVJ[

— TIIOJIHOE U TOYHOE BBIPR)KEHUE CBOMX MBICJIEH B COOTBETCTBHU C 33aJauyaMH U YCIOBUAMHU
KOMMYHHMKALUHY;

— aJeKBaTHOE MCII0JIb30BaHUE PEUEBBbIX CPEACTB I y4yacTus B JUCKYCCHM U apryMEHTaluu
CBOEH NO3MLIUHU, YMEHHE NPEACTaBIATh KOHKPETHOE COJEp)KaHUe C COOOIIEHHEM €ro B
IIUCBbMEHHOM U yCTHOU (opMme, olpesiesieHue criocoO00B B3aUMOJICHCTBUS, COTPYIHUYECTBO
B MOUCKE ¥ cOope HHPOpMAIIHH,

— omnpezenaeHue croco00B B3aUMOJICHCTBUS, COTPYIHUUECTBO B ITOUCKE U cOope MHPOpMaLuH,
ydacTHe B Juajiore, IJIaHUpOBaHUE OOLIMX CIIOCOOOB PabOThI, MPOSBICHUE YBAXKUTEIBHOTO
OTHOILIEHHS K IPYT'UM y4allluMCsl; OIIUCAHUE COJIEP KAHUS BBITOJIHAEMBIX JICHCTBUH C 1I€IIbIO
OPUEHTUPOBKU B IPEIMETHO- MPAKTUUYECKOM AEATEIIbHOCTH; YMEHUs YUYMTBHIBATh pa3HbIE
MHEHHMSI U CTPEMUTBCS K KOOPJIUHALMY PA3IMUHBIX MO3UIMNA B COTPYAHUYECTBE;

— (QopmynupoBaTh cOOCTBEHHOE MHEHHE M IMO3MIIMI0, apryMEHTUPOBaTh U KOOPJUHHUPOBATH
e€ ¢ MO3UIMAMU NapTHEPOB B COTPYIHUYECTBE IPH BHIPAOOTKE OOIIEro pEeLIeHHs B
COBMECTHOH JI€ATENIbHOCTH;

— OCYUIECTBISATh B3aUMHBIH KOHTPOJb M OKa3blBaThb B COTPYJHMYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIITb;

— IUJJAaHMPOBATH OOIIME CIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OLIEHKY
neicTBUM MapTHEPA, yMETh YOeXKAaTh;




WCIOJIb30BaTh a/IEKBATHBIC S3BIKOBBIE CPENICTBA Ul OTOOPa)KEHUS] CBOMX UYBCTB, MBICIICH,
MOTHBOB M TOTpeOHOCTEH; OTOoOpaxkaTb B peud (OmMMcCaHHe, OOBSCHEHHE) COJEpKaHHE
COBEpILAEMBIX JCHCTBHIA, KaK B (popMe IpOMKOH COLMANU3UPOBAHHON pedH, TaK U B Gpopme
BHYTPEHHEHU peuH;

pa3BUBAaTh KOMMYHHUKAaTUBHYIO KOMIIETCHIIMIO, MCIIOIb3Ysl CPEACTBA YCTHOM U MUCbMEHHOU
KOMMYHUKAIlUM TpH paboTe ¢ TeKcTaMu Yy4eOHMKa M JONOJHHUTEIBHOH JUTEpaTypoi,
CTIPAaBOYHBIMU TAOJIUIAMH, MPOSBISATH TOTOBHOCTh K YBOKEHHUIO MHOW TOYKH 3pEHHS IpU
00CYKJICHUH Pe3yJIbTaTOB BBINOJIHEHHON paOOTHI.

IIpeaMeTHBbIE PE3VILTATHI

Obyuarowuiicss HAyUUMcsL:

MNPUMCHATH OCHOBHBIC MCTOABI ITIO3HAHUA: Ha6JIIOI[€HI/IC, HN3MCPCHUC, DKCIICPUMCHT,
OITMCBIBATh CBOMCTBaA TBépI[I)IX, KUAKUX, F33006p33HI>IX BCIICCTB, BBIACIIIA nux
CYILECTBEHHbIE TPU3HAKHY;

PACKpPBIBATE CMBICIT 3aKOHA COXPaHCHHA MACChl BEIICCTB, aTOMHO-MOHeKYHﬂpHOﬁ TCOPUM,
pasiindyaTtb XUMHYCCKUEC U (1)I/ISI/I‘ICCKI/I€ SIBJICHUA,

HAa3bIBATb IIPU3HAKHU U YCIOBUA MPOTCKAHNUA XUMHUYCCKUX peaKuHﬁ;

co0ro1aTh mpaBmiia 6e30MacHoi paboThl IPU MPOBEAEHUN OIIBITOB;

10JIb30BaThCsl 1a00PaTOPHBIM 000PYIOBAHUEM U TIOCY I0M;

MoJIy4atb, coOupaTh Ta3000pa3Hble BEIIECTBA W pAaclo3HaBaTh MX; XapaKTepU30BaTh
(bmnqecxne A XUMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX COC}II/IHCHI/Iﬁ,
MOPOBOAWTE OIIBITEI, TOATBCPXKAAOIINE XHMUUYCCKUC CBOMCTBaA HU3YYCHHBIX KJIAaCCOB
HCOPTraHNYCCKUX BCIICCTB,

PacKpbIBaTh CMBICH TOHATHS «PacTBOP», BBIYMCIATH MAacCOBYIO JIONIO PacTBOPEHHOTO
BEIlECTBA B pPAacTBOpPE, TOTOBUTb PACTBOPHI C OIPEACIEHHOW MacCcoOBOM  JI0JIeH
pacTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIECTB OT THUMA KPUCTAIIIMYECKOH
PELIETKH, ONPEAEIATh BUJ XUMHUUECKON CBSA3U B HEOPraHUYECKUX COEANHEHHSX;
pacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOIUTHUECKON JAUCCOLUAINH, COCTABIATh
YpaBHEHUS SJEKTPOJUTUYECKON JUCCOLMAIMU KHUCIOT, IIEI0Yeil, COJIeM W peakiuil
HOHHOI'0 OOMEHa;

pacKkpelBaTh  CYIIHOCTb  OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAaKLUH, OINpelelsiTh
OKMCIIMTEIb U BOCCTAHOBUTEIb, COCTABIATh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKui;

Ha3bIBaTh (haKTOPbI, BIUSIOIINE HA CKOPOCTh XUMUYECKOH peaKiuy;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIYy COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAIIJIOB U
METaJlIOB;

IIPOBOJIUTH OIBITHI 110 MOJYUYEHHIO U U3YUECHUIO XUMHUECKUX CBOMCTB pa3IMUHBIX BEIIECTB;
IpaMOTHO 00palIaThCs C BELIECTBAMU B IOBCETHEBHOM KU3HM.

Odbyuarowuiica noayuum 603M0MCHOCHMb HAYYUMbCA:

BBIJIBUT'aTh U IIPOBEPSITH KCIIEPUMEHTAIILHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BEILIECTB
Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTyIaTh B XMMUYECKUE PEAKIUH, O
XapakTepe U MPOAYyKTaxX pa3IMYHbIX XUMUYECKUX PEaKLUH;

XapaKTepU30BaTh BEILECTBA I10 COCTaBYy, CTPOEHUIO U CBOMCTBAM, YCTaHABIINBATh
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEK/Y JaHHBIMH XapaKTePUCTUKaMH BEILECTBA;
COCTaBJIIAITh MOJIEKYJIIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

MIPOrHO3UPOBATh CIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIbHbBIE UITH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHEN OKHMCIIEHUS 3JIEMEHTOB, BXOAIINX B €T0
COCTaB;

BBIJIBUTaTh U IPOBEPSATH IKCIIEPUMEHTAILHO TUIIOTE3bI O PE3yJIbTaTaxX BO3AECHCTBUS
pa3nuyHbIX (PAaKTOPOB HA USMEHEHUE CKOPOCTH XMMUYECKOH peakiii;



- HUCIIOJIB30BATh HpHOGpeTéHHBIe SHAHUA JJIA 9KOJIOTHUYCCKU I'PAaMOTHOI'O ITIOBCACHUS B
OKpY>Karollei Cpeac;

- HUCIIOJIB30BATh HpI/I06peTéHHBIC KIIFOYCBLIC KOMIICTCHIUHA ITPH BBIIIOJIHCHHUU ITPOCKTOB U
peleHn: yueOHO-NCCIIeI0BATENBCKUX 3a/[ay 110 U3YUYEHHUIO CBOMCTB, CIIOCOOOB MOITy4YEHUS
Y pacro3HaBaHUs BEIIECTB;

- OG'LGKTI/IBHO OLCHHUBATH I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMUYCCKHUX MPOLECCAX,

— OCO3HAaBaTh 3HAUYCHUC TeOpeTI/I‘ICCKI/IX 3HaHI/II71 110 XUMHUHU TJI51 HpaKTH'—ICCKOfI JCATCIIBHOCTHU
YEJI0BEKa;
CcO31aBaTh MOACIN U CXEMBbI IJIs1 peIHCHI/Iﬂ yq€6HBIX U IMIO3HaBaTCJIbHBIX 3a4a4. IOHUMAaTh

HE00XOIMMOCTh COOJIOACHUS PEANUCAHIH, IPEIaraéMbIX B HHCTPYKIIHSIX 110
HCII0JIb30BAHHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JP.

DopMbI KOHTPOJIS
Dopmuposanue HKT-komnemenmnocmu ooyuaroujuxcs
VY4eHUK Hay4uTCs:
- HCIOJB30BaTh pasHble IPUEMbl TOMCKa WHGPOPMAIMM HAa IIEPCOHAJIBHOM KOMIIBIOTEPE B
00pa3oBaTeIbLHOM MPOCTPAHCTBE C UCIIOJIB30BAHMEM 000pyI0BaHMs U(PPOBOH Tab0opaTOpHH;
- HCIOJIb30BaTh DPA3JIUYHbIE CHOCOOBI XpaHEHWs W BU3yalu3aluu HHOpManuu, B TOM 4HCIE, B
rpaduueckoii popme

Dopmuposanue KoOMnemeHmHoOCmu 6 001acmu OnbIMHO-IKCREPUMEHMAIbHOU U NPOEKMHOU
oeamenvHocmu

VYdeHUK Hay4uTCs IIAaHUPOBATh U BBIIOJIHATH yuyeOHOE HCCIIeJOBaHUE U YIEOHBIH MPOEKT, HCIOIb3YsI
000pya0BaHKEe, MOJEIIH, METO/IbI, IPUEMBI, aJIeKBaTHbBIE UCCIIEAyEeMOil Tpodeme.

YYeHUK NOIyYUT BO3MOXKHOCTb HAYYUTHCS CAMOCTOSATEIBHO 3ayMBIBATh, INITAHUPOBATH U BBIIIOJIHATH
ydeOHOe HcClieIoBaHNe, YI€OHbIN U COIMAIbHBIN MPOEKT 110 €CTECTBEHHOHAYYHON HANPaBICHHOCTH.

Yuem pesynomamos eneypounoii deamenvnocmu

Dopmbl u REPUOOUYHOCMb KOHMPOJIs

BxooHotl Konmponb TPOBOANTCS B Hadasle y4eOHOTO To/ia ISl TPOBEPKU HAYAIbHBIX 3HAHUI U YMEHUI
00yJarommxcsl.

Texywuti KOHmMpPOIbL TIPOBOIUTCS HA KAXKIIOM 3aHATHU B ()OPME ITeIarOTHIECKOTr0 HAOMIOACHHSI.
Tecmogulii KOHMPOIb OCYIIECTBISIETCS TI0 OKOHYAHHU U3YUSHHUS KaXKI0T0 pasena.

Ilpomescymounas ammecmayus. TMPOBOAUTCS B KOHIC y4eOHOTO roja B (opMe 3amuThl IPOEKTa,
MO3BOJIICT TPOBECTH AaHAIW3 PE3yJbTaTHBHOCTH OCBOCHUS OOYYalONIMMHCS OCHOB  OIBITHO-
OKCIIEPUMEHTAIBHON M TPOCKTHOW JEATEIBHOCTH JAHHOTO Kypca BHEYPOYHOW JAeSTEeIBHOCTH
«DKCIepUMEHTATbHAS XUMHUS.

Kpumepuu oyenku pezyiomamog 0c60eHus npozpammul Kypca

Pabora oOywaromuxcss OLEHHBAETCS IO TPEXYPOBHEBOM MIKalle, MPENOiaraimeil Haiudue
CJIEYIOIUX YPOBHEN OCBOEHHS POrPaMMHOI0 MaTepHalia: BBICOKUM, CPEAHNUN, HU3KHMA.

Bobicokmii  ypoBeHb:  OOyyaromIMiCS ~ JEMOHCTPUPYET  BBICOKYIO  OTBETCTBEHHOCTh U
3aWHTEPECOBAHHOCTh B O00pa30BaTENbHON MAEATENBHOCTH, HPOSBISAET HHUIMATUBY, HE MPOIMYCKaeT
3aHATHS 0€3 YBa)XUTENbHOW NMPHYUHBI, JEMOHCTPUPYET BBICOKUH YpOBEHb 3HAHWN W KOMIIETEHIIMH,
BJIa/IEET HA BBICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B XOJI€ U3YUECHHS IPOrpaMMbl YMEHUSIMU U
HaBBbIKaMU;

CpenHuii ypoBeHb. 00y4YarOIIMHCA JAEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pazoBaTeIbHOM ESTEIBHOCTH, MPOSBIISIET XOPOIINH YPOBEHb 3HAHUIM U KOMITETCHIIUI; HHUIIMATHUBBI
HE MPOSIBJISIET, HO CHOCOOEH MOJIEP)KUBATh MHULMATOPA B MPEJIaraéMoM IOJIe JeATEIbHOCTH, B
JOCTATOYHOM CTENEHHU BIIAIEET MOIYyYaeMbIMHU B X0/1€ U3YUYECHHUS TPOrPAMMbl YMEHHUSIMHU U HAaBbIKAMHU;
Husknii  ypoBenb: oOyuvaromuiicsi  JEMOHCTPUPYET  HEIAOCTATOYHYIO  OTBETCTBEHHOCTb U
3aMHTEPECOBAHHOCTh B 00PAa30BATENbHON AEATEIBHOCTH, MOCEIIACT 3aHATHUS OT Cilydas K cilydvalo,
MOKAa3bIBACT y/OBJIECTBOPUTEIbHBIA YpPOBEHb 3HAHMNW M KOMIIETEHIIMH, B II€JIOM c1a00 BIaAeeT
MOJIy4aeMbIMHU B XOJI€ U3YUYECHHsI POrpaMMbl YMEHUSMHU U HaBbIKaMHU.

®opMbI pe3yIbTATOB 0CBOEHHS MPOrPaMMbl BHEYPOUYHOI /1eSITeJIbHOCTH:

1. OTmeTka ypoBHS JOCTHKEHHI 00y4Yaroerocs B JIMCTE NMeJarornyeckoro HabIoIeHNUs;



2. 3amnucu B XXypHase yuéra 0 pe3yJIbTaTUBHOCTH Yy4acThs 00yUYaroUIuXcs B MEPONIPUSATUSX Pa3HOTO
BUJIAa M YPOBHSA (AUILIIOM, TpamMoTa, 0J1aroJapHOCTb, JPYTOE);
3. 3amucu B )KypHaye yuéra 00 y4aCTHH B BbIE3IHBIX MEPONPUSATHSIX.

COLEPKAHUE 3AHATUA

8 knacc

Pa3zzien 1. OCHOBBI IKCIIEPUMEHTANILHOI XuMHM (22 1)
XHMMS — HayKa SKCIIepUMeEHTalbHass. BBOaHBIN HHCTpYKTax 110 Th
Hemoncmpayuonnwiii I3kcnepumenm Ne 1. O3nakomiieHHe ¢ J1aOOpPaTOpHBIM 00OpYIOBAaHUEM;
npu€Mbl 0€30MIaCHOI pabOTHI C HUM.
Ilpakmuueckasa padoma Ne 1. IlpaBuna TexHUKU 0€30MaCHOCTU MpHU padoTe ¢ 1abopaTOPHBIM
obopynoBanueM. M3ydeHue cTpOeHHUS TUTAMEHIDY
MeTtoap! TO3HAHUS B XUMUU. DKCIEPUMEHTAIbHbIE OCHOBBI XUMUHU
Jlabopamopustit onvim Nel. PaccMoTpeHHe BEIIECTB C PA3IMYHBIMU (PU3UYECKUMU CBOWCTBAMHU
(Menp, xene3o, IMHK, cepa, BOJa, XJIOpUJ HaTpus
Jlabopamopnutit onvim Ne 2. «Jlo xakoil TeMriepaTypbl MOKHO HarpeTh BELIECTBO?»
Jlabopamopuuwtit oneim Ne3. VI3y4ueHue CBOICTB BEIIECTB: HArpeBaHUE BOIbI, HATPEBAHUE OKCHUIA
kpemuus (IV).
Jlabopamopnuiii oneim Ne 4. «3mepeHue temreparypbl KUIEHUS BOJbI C MOMOIIBIO JTaTYHMKa
TEeMIIepaTypbl 1 TEPMOMETPa»
Jlabopamopustit oneim Ne 5. «OmnpeneneHue TeMneparypbl IUTABICHUS W KPUCTAITU3AIUH
MeTalIa»
[lepBoHayanbHbIE XUMUYECKHE TOHATHS. YHCThIE BEIIECTBA U CMECH
Jlabopamopuwtit onvim No6. ViccnenoBanve (GU3NYECKUX M XUMHUYECKUX CBOWCTB MPUPOIHBIX
BEIIECTB (U3BECTHSIKOB).
Uucteie BemectBa 1 cMecu. CriocoObl pa3fielieHus] CMeCeil: NeMCTBUE MarHUTOM, OTCTauBaHUE,
¢bunbTpoBaHUE, BEITAPUBAHNUE, KPUCTAIUIU3AIMS, TUCTUIUISIIHSL.
Jlabopamopmuuwtit onbim Ne7. PazneneHne CMeCH KeJIe3HbIX OMUIOK M CEPhI C IIOMOIIBI0 MarHUTA.
Jlabopamopnuwtii oneim Ne8. [IpurotoBiaeHUe W pa3lieICHHE CMECU JKejie3a U CEPhl, pa3/elICHUE
cMecu He(pTH 1 BOJIBI (PACTUTEIHLHOTO Maciia U BOIBI).
Ilpaxmuueckaa padoma Ne 2. OBnageHre HaBbIKAMU Pa3JICJICHUS] OJHOPOAHBIX U HEOJHOPOIHBIX
cMeceil: oTctauBanue, GUIbTPOBAHUE, BhIAPUBAHKUE, KPUCTAUIN3ALNS, TUCTIILIISAIMS (TIepEeroHKa).
OuznyecKkue U XUMHUUECKUE SBIICHUS.
Jemoncmpayuonnwiii Ikcnepumenm Ne 2. «BoijeneHue U MOIJIOIIEHHE Telja — MPHU3HAK
XUMHUYECKON peakinm»
Jlabopamopustit onvtm Ne9. Tlpumepbl (QHU3NYECKUX SBJIICHHI: CrUOaHHE CTEKISHHOW TpYyOKH,
KUIISTYEHUE BOJIbI, IJIaBJIeHUE apaduHa.
Jlabopamopuwiii  oneim  Nel(. 1lpuMepbl XUMHYECKUX SIBJICHUH: TOPEHHUE JIPEBECHUHBI,
B3aUMO/ICHCTBUE MpaMopa ¢ COISTHON KHUCIOTOM.
ATOMBI W MOJEKYJbl, HOHBI. BemiecTBa MOIEKYJISIpPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS.
Kpucrannuueckue pemerku.
Jemoncmpayuonnviii onetm Ne 3. «Temneparypa IUIaBJICHUS BEILIECTB C pPa3HbIMU TUIIAMHU
KPUCTAITMYECKUX PEIIETOK»
[Ipocteie u cioxHBIE BemiecTBa. XUMUYECKUM 3JIeMEHT. XUMHAUYeCKu 3HaK. IIpocTeie BemecTna:
METaJJTbl U HEMETAILJIbI.
Jlabopamopnwuii oneem Ne 11. 3HakOMCTBO C 0Opa3llaMH TPOCTBIX BELIECTB: METAUIOB U
HeMeTayIoB. OnucaHue CBONCTB.
Jabopamopnuiii onetm Nel2. VI3yuenue oOpa3IlOB METAUIOB U HEMETAJUIOB (Cephl, JKenesa,
AMIOMUHMYS, TpaduTa, Meau U Jap.).
CrnoskHbIe BELIECTBA UX COCTaB U CBOMCTBA.
Jlabopamopnutii oneim Ne 13. 3HaKOMCTBO ¢ 00pa3liaMu CJIOXKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX
nopoJ. Onucanue CBONCTB.
Hemoncmpayuonnsiii 3kcnepumenm Ne 4. «PaznoxxeHue Bo/bl AIEKTPUUECKHUM TOKOM»



Jlabopamopuwiit oneim Nel4. VcnibiTanue TBEpIOCTH BEILIECTB € MOMOIIbI0 Kosutekiuu «lllkama
TBEPIOCTI.
@opMyJIbI CIOKHBIX BellecTB. KayeCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELIECTBA.
Jemoncmpayuonnstit sxcnepumenm Ne 5. «Paznoxenue ocHoBHoro kapOonara memu (l1)
(ManmaxuTa)»
@opmyJibl CI0KHBIX BenlecTB. KaueCcTBEHHBIN M KOJIMYECTBEHHBIN COCTaB BemiecTBa. Ha3zBanus
CJIOKHBIX BEILIECTB. PeakTUBbI. DTUKETKHU.
['pynmnsl XpaHeHUs peaKTUBOB. Y CIIOBUS XPaHEHUSI U UCIIOIb30BaHUSL.
3aKOoH COXpaHEHUsI MacChl BEIIECTB.
Jemoncmpayuonnsiii 3kcnepumenm Ne 6. «3aKoH COXpaHEHHS MAcChI BEIIECTB
XHAMHUYECKUE IPEBPALLCHHAs. XUMUYECKUE PEAKLIUN.
Jlabopamopuwtit oneim Nel5. Tlpu3Hnaku MpOTEKaHUsT XUMHUYECKUX PEAKIUN: HarpeBaHWE METHOM
IIPOBOJIOKM; B3aWMOJEWCTBUE pAcTBOPOB €AKOrO0 HaTpa W XJIOpHUJAa MEIH; B3aUMOJCHCTBHE
PacTBOpPOB YKCYCHOM KHCIIOTBI M THAPOKapOOHaTa HaTpus.
XHWMHUYECKUE ypaBHEHUS. BBINOIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHM 110 COCTABJIICHUIO YPABHEHUN
XUMHYECKUX PEAKIUI
THuIbI XUMUYECKHUX PEAKIUI
Jlabopamopnuiii onetm Nel6. Tunbsl XUMHUECKUX peakUuid: pazioxeHue ruapokcuaa meau (II);
B3auUMOoOJIeficTBUE keje3a ¢ pacTBopoM xiopuaa meau (II), BzaumoneiictBue okcuaa meau (II) c
pPacTBOPOM COJITHOM KUCITIOTBI.
IToaroroska x A, BIIP.
Tecmoewtii Konmpoay. «OCHOBBI SKCTIEPUMEHTAIBHON XUMUW.

Pazgen 2. IIpakTHKYM 10 M3Y4eHHIO ra30B: KHCJI0poaa u Bogopoaa (7 4)
Kucnopon. Peakuuu, ucnosnb3yemble A5 MOTYUYEHHs KUCIOpoAa B TJabopaTopuu
Hemoncmpayuonnwtit 3xkcnepumenm Ne 7. «Ilomydenue u coonpanne KUCIOpoia B 1ab0paTopuu u
3aMoJHEHHE UM Ta30MeTpay
XuMUYeCcKre CBOMCTBA Kuciopoaa. OKCUIBI.
Jlabopamopnuuwtit onvim Nel7. «"'openue cepsl 1 hochopa Ha BO3AyXe U B KHCIOPOIE
Jlabopamopnwtii oneim Nel8. «I'opeHue xene3a, Meld, MarHusl Ha BO3AyX€ U B KUCIOPOIE»
Jabopamopnuwiii onvim Nel9. Paccmorpenue obpasmnoB okcuaoB (yriepoma (IV), Bomopona,
dbocdopa, Menu, KabIusl, *Kejae3a, KpeMHHUS ).
IToaroroska xk I'MA, BIIP
Bosnyx u ero cocras.
Jemoncmpayuonnwtii 3kcnepumenm Ne 8. «OnpeenieHre cocTaBa Bo3ayXxay
Bogopon. IMonydyenune Bomopona. Mepbl Oe3onacHocTd mpu pabote ¢ BogopoaoM. IIpoBepka Ha
yucToTy. I'peMyunii ras.
Jemoncmpayuonnwtii 3kcnepumenm Ne 9. «Ilonydenue u cobupanue Bo0poaa B 1a60paTOpUH.
OnsiT KaBennumay
XuUMHUYECKUe CBOKCTBA Bogopoaa. IIpumenenue.
Jemoncmpayuonnwiii Ikcnepumenm Ne 10. «[lomyuenue Bogopona peakuuend alrOMHUHHS CO
CMECBHIO CyTb(haTa MeIU U XJIOPUAA HATPUSD)
Jemoncmpayuonnwiii Ikcnepumenm Ne 11. «3aHuMatenbHbIE OMBITHI C BOAOPOJOM: JIETAIOIIAs
0aHKa, B3pBIBAIOIIMECS TY3bIPH, JICTAIOIINE MBLUIbHBIC IIIAPUKH.
Tecmoewtii Konmpoas: «IIpakTHKyM IO U3YUYEHUIO ra30B: KUCIOPOIa U BOAOPOIAy.

Pa3zjen 3. IIpakTHKYM 110 H3y4YE€HHIO CBOWCTB BOAbI U pacTBOpoB (9 u)

Boga. Metozs! onpeneneHust cocraBa BOJAbI - aHAIU3 U CUHTES.
Jlabopamopnwtii onetm N 20. «OnpeaeneHre BOJONPOBOIHON U JUCTUILTMPOBAHHOM BOJIBDY
DU3NYECKNE U XUMUYECKHUE CBOMCTBA BOJIBI.
Jlabopamopnuwtit onvim Ne2]. Oxpacka HUHANKATOPOB B HEUTPAJILHOU Cpelie
Jlabopamopnutii onvim Ne22. CpaBHeHUe P00 BOJIBI: BOJIOTPOBOIHOM, U3 TOPOJICKOTO OTKPHITOTO
BOZOEMA.
Bona — pactBopurens. PacTBopsl.
Jlabopamopneuii  oneim Ne 23. «l3ydyeHne 3aBUCHMOCTH pPACTBOPUMOCTH BEIECTBA OT
TEMIIEpPaTypb»



HacpllieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI.
Jlabopamopnutii onvim Ne 24. «Habrooenue 3a pocmom Kpucmanioe»
Jlabopamopuuiit onvim Ne 235, «llepecoiuiennutiit pacmeopy»
Ilpakmuueckaa paboma Ne 3 «Onpedenenue KOHUEHMPAYUU BeU{€CME KONOPUMEMPUUECKUM
MEmMoOOM no Kaaudpogounomy cpaguxy»
Kpucrammornaparsr.
Jlabopamopnuiii onvim Ne 26. «Onpedenenue memnepamypul pazioxHceHus KpUCmManiouopama
ITogroroeka k I'MA, BIIP
Tecmoguwtit konmponw: «IIpakTUKyM 110 U3yYEHHIO CBOMCTB BOJBI U PACTBOPOBY.
Pa3znen 4. OcHoBbI pacueTHO# xumun (4 4)

Monp — enuHuUIla KOJMYECTBA BellecTBa. MoudgpHas Macca. BpluncieHHs 1O XMMHYECKUM
YpaBHEHUSIM.
3akoH ABoraapo. Mossipubiit 00beM ra3oB. OTHOCUTEIbHAS TIJIOTHOCTD Ta30B.
O06paboTka IKCHEPUMEHTAIbHBIX JAHHBIX C MCIOJIb30BaHMEM LudpoBoi nadopatopun «Touka
poctay. UteHue rpadukoB, AuarpaMm

Pasnen 5. I[IpakTiKyM 110 H3y4E€HHIO CBOICTB BellIeCTB OCHOBHBIX KJIACCOB HEOPraHU4eCKUX

coenuHenuit (12 v)

Oxcupl: KaccupuKanus, HOMEHKJIaTypa, CBOMCTBA, OJyYyeHUe, IPUMEHEHHE.
Jlabopamopuutit oneim No27, HabmioneHne pacTBOPUMOCTH OKCHJIOB ATFOMUHMUSI, HATPUS, KabIIUS
U MeJH B BOJIE.
Jlabopamopnwiii oneim Ne28. OnpeneneHue KUCIOTHOCTH-OCHOBHOCTH CpEIbl MOJYYEHHBIX
PacTBOPOB C MOMOIIBI0 HHIUKATOPA.
Jlabopamopuuwtit oneim No29. TlomydeHne yriieKUCIIOTO ra3a U B3auMOCHCTBHE €ro ¢ U3BECTKOBOM
BOJION.
IMunpokcunpl. OcHoBaHMs: Ki1accu(UKalKsl, HOMEHKIIATypa, MOIy4YeHHe.
Jlabopamopneiii  oneim  Ne30.BzaumoneiictBue OKCHAOB Kanbluss U ¢dochopa ¢ BOJOH,
orpezeNeHre XapakTepa o0pa3oBaBIIErocs THAPOKCUAA C TOMOLIBI0 HHAUKATOPA.
Jlabopamopuuwtit oneim Ne 31. «Onpenenenue pH paznudabIx cpem
Ilpakmuueckan paboma Ne 4 «Onpeneneaue pH pacTBOpOB KUCIIOT U MIETOYCH
XHUMUYECKUE CBOMCTBA OCHOBaHUM. Peaknus HelTpanu3anuu. OKpacka HHAUKATOPOB B IIEIOYHOMN
U HelTpanbHOU cpenax. [IpumeHeHre oCHOBaHUIA.
Jlabopamopuuwtit oneim Ne 32. «Peakuusi HEUTpaA3aImy.
Jlemoncmpayuonnuwtii Ikcnepumenm Ne 12. «OcnoBanusi. TermoBoit 3pdexT peakuu ruapoKcuia
HATPUS C YTIICKUCIBIM Ta30M»
Jlabopamopnuwtii onvim Ne33. B3auMoIeliCTBHE PACTBOPOB KHUCJIOT CO IIET0OYaAMHU.
Jlabopamopuwiii oneim Ne34. llonydeHre HEpPACTBOPUMBIX OCHOBAaHHUM M MCCIEIOBaHUE HX
cBoicTB (Ha mpumepe ruapokcuaa meau (11)).
AMdoTepHbIe OKCUIBI U TUAPOKCU/IBL.
Jlabopamopnuiii oneim Ne35. Ilonydenue ampoTepHBIX OCHOBAHUN W UCCIIEIOBAaHHE UX CBOMCTB
(ma mpumepe ruapokcua ruaka (I0)).
Kucnotsr. Cocran. Kinaccudukanusa. Homenknarypa. [lonydenue Kucior.
XHUMUYECKUE CBOWCTBA KUCIIOT
Jlabopamopuuiii onvim Ne36. B3aumopeiicTBre MeTalsIoB (MarHus, LHMHKA, jKele3a, MeIu) C
pacTBOpaMu KUCIOT.
Jabopamopuwtit onstm Ne37. Bzaumoneiictue okcuaa meau (1) u oxcuma 1uHKa ¢ pacTBOPOM
CEpPHOM KUCIIOTBHI.
Jlabopamopnoiii  oneim  Ne38. B3auMonenCTBHE PAcTBOPOB KHCIOT C HEPAaCTBOPUMBIMU
OCHOBAHUSIMHU.
Conu. Knaccudukanus. Homenknatypa. CriocoObl mosyueHHst coneit
Ilpakmuueckan padoma Ne 5. «Ilomyuenre MeTHOTO Kyriopoca
CaoiictBa couneil. ['eHeTnyeckas cBsi3b MEXAY OCHOBHBIMH KJIaCCAMH HEOPTaHUYECKUX COECIMHEHUM
IIpakTuyeckass padora Ne6. Pemienue skcnepuMeHTanbHBIX 3afad no Tteme «lIpakthkym mo
M3Y4YEHHIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEINHEHUIN»
IToaroroska k I'MA, BITP



Tecmoegwviii konmpons: «IIpakTUKyM 10 HW3yYEHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHUI.

Pasnen 5. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOI JesiTe1bHOCTH (164)
TexHuka 0e30MaCHOCTH TPU BBIIOJHEHUH CAMOCTOSTEIBHBIX OIBITOB M JKCIIEPHUMEHTOB B
JOMAIIIHUX YCIOBHUAX U C HCIIOJIB30BaHUEM 000PYIOBAaHUS XUMHUECKON J1a00paToOpuu.
IIpakTuyeckas padora Ne7. OOpamieHue co CTEKIOM (CrubaHue CTEKISHHOM TpyOKwH,
M3TrOTOBJICHUE: MUIETKH; KAMWUISIPOB; IPOCTEHILINX Y3JI0B; MPOCTEUIINX TPHUOOPOB)
XHMMHWYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN
Teopernueckne OCHOBBI OIIBITHO-IKCIIEPUMEHTAIBHOM U IIPOCKTHOU JEATEIBbHOCTH.

Bri6op Temsl npoekra. [InanupoBanue nesTeIbHOCTH.

[MonroroBka mpoekra. COop wuHpOpMamuM MO JaHHOH TemMe. MonenupoBaHUE TPOEKTHON
NEATEIBHOCTH.

BrinonHenue yueOHbIX IPOEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX Pa0oT.

IpakTuyeckue padorbl Ne§-12 mo TeMaM POEKTOB yUaIuXcs

[ToaroroBka y4eOHBIX MPOEKTOB K 3aIlIUTE

IIpomexyTounas arrecTanus. 3alIUTa NPOEKTOB

[Togroroska k 'MMA, BIIP: penienne npakTHKO-OPUEHTUPOBAHHBIX 33 JaHUI

[Togroroska k 'MMA, BIIP: pemenne npakTHKO-OpUEHTUPOBAHHBIX 331aHUI

O06o001enne, cucTeMaTHU3alus U KOPPEKIUs 3HAHUH yJamuxcs 3a Kype « XUMU Sy, 8 knacc.
TecToBbBII KOHTPOJIb.

Temamuka onvtmHo-IKCREPUMEHMAIbLHBIX U RPOCKMHBIX PAOONL C UCNONb306AHUEM
ooopyoosanusa uenmpa « Touka pocmay:

1. DkcrepTH3a MPOAYKTOB MUTAHUS 110 YITAKOBKE.

2. OnpenierieHre KayecTBa BOJIOMPOBOTHOM BOJIBL.

3. OnpeniesieHre CBOMCTB BOJOIIPOBOTHON M TUCTHITHPOBAHHON BOIBL.

4. KucnotHoCTh aTMOC(HEPHBIX OCAIKOB.

5. [onyuenune kpucTaJIOTHIPaTa METHOTO KYTIOpOCa.

6.Habmroienre 3a pocTOM KPUCTAIIOB.

7. [TonyueHnne nepechIEeHHbIX PACTBOPOB.

8. Omnpenenenne TeMnepaTypbl Pa3ioKeHUs KpUCTALIOTHIpaTa.

9. Onpenenenrie KUCIOTHOCTH TTOYBHI.

10. M3y4yeHue mea09HOCTH Pa3IMIHbIX COPTOB MbLjIa U MOIOIIIUX CPEJCTB.

11. naukaTopHbBIEe CBOMCTBA Pa3IMYHBIX PACTEHUM U IIBETOB (C ornpeaeneHueM pH pacTBopoB).

12. Onpenenenue kauecTBa XJieOOMEKapHOW MYKH | XJie0a.

13. Onpenenenne KauyecTBa KUCIOMOJIOYHBIX MTPOTYKTOB.

14. Omnpenenenve 3aBUCUMOCTH U3MEHEHUS pH 1EIBHOTO 1 acTEPU30BaHHOI'O MOJIOKA OT CPOKOB
XPaHEHUSL.

15. OuwncTka BOJBI IEPETOHKOM.

16. OuywmcTKa BOJBI OT 3arps3HCHU.

17. IlpuroroBieHUE MOYBEHHOMN BHITSDKKU U orpesesieHre ee pH.

18. Omnpenenenue cTeneHn 3aCOACHHOCTH MTOYBBHI.

19. KonudecTBeHHOE ONpeieJIeHUE 3arPsA3HEHHOCTH BEIIECTBA.

20. Ompenenenne Maccbl okcuma meau (I1), obHapyxkenue okcuma yriepoma (IV) u Bomsl,
MOJIy4aeMbIX MIPU Pa3I0KEHUN OCHOBHOT'O KapOoHAaTa MEU (MallaXxuTa).

21. Tlonyuenue, coOupanue u UACHTU(DUKAIMS Ta30B (BOJOPOJA, KHCIOPOJAA, YIIEKUCIOro Tasa,
aMMUaKa), MOHTaXX COOTBETCTBYIOIINX MPUOOPOB.

Ilpumeuyanue: >XeNThIM MapKepoOM BBIIETICHO cojaepkaHue lIpumepHOW mporpammel,
MPEUIOKEHHON B MeToanuecKuX peKOMEHJAlMi MUHUCTEPCTBA IMpocBeleHuss Poccuiickoi
Oeneparin = o «Peanmuzanuu  00pa3oBaTENbHBIX — MPOTpAaMM  €CTECTBEHHOHAy4YHOH U
TEXHOJIOTMYECKON HAMpaBICHHOCTEH MO XMMUH C HCIOIb30BaHHEM 000pyAoBaHus IeHTpa « Touka
pocta» (YTBEpXkAEHBI pacropsbkeHrneM MuHHCTepcTBa mpocBelieHus Poccuiickoit @eaepanuu oT
12 stuBapst 2021 r.Ne P-6).



9 knacc

Benenue B kypc «Xumusi-9» (2 1)
Beoonwiti uncmpykmaoic no Th. Xumust — HayKa SKCTIEpHMEHTAITbHASL.
Hemoncmpayuonnotit 3xcnepumenm Ne 1. O3naxomnenue ¢ 1a6opamopHvim 060pyoosanuem; npuémsl 6€30nAcHOll
padomul ¢ HUM.

BxonHoe TecTUpoBaHUE M0 TEOPETUUECKUM U MPAKTUICCKUM 3HAHUSM 3a 8 Kitacc
Pa3znen 1. MuHoroo0pa3ue XuMU4eCKHX peakluii B IKCIIePUMEHTAIbHOI xumuu (154)

Tema 1. Knaccugpurkauus xumuuecxkux peaxyuit (6 u)
Krnaccudukarus XUMUYECKUX PEaKIUil, peakiiud COCITUHEHUS, PA3JIOKCHHS, 3aMEICHUs, OOMEHa.
OKHCIIUTETHHO - BOCCTAHOBHUTENIbHbIE peakiuu. OKHUCIUTENb, BOCCTAHOBHUTEINb, ITPOIECCHI
OKHUCJIEHUS, BOCCTaHOBJICHHUs. COCTAaBJICHHE YPaBHEHUW OKHUCIUTEIBHO - BOCCTAHOBUTEIHHBIX
peakIuii C MOMOIIBI0 METOA JICKTPOHHOTO OaaHca.
TerutoBbie 3 (HEKTH XUMUYECKUX PEAKITUN. DK30TEPMHUUYECKUE M SHIOTSPMHUICCKHUE PEAKITUH.
Tepmoxumuueckne ypaBHeHHs. CKOPOCTh XMUMHUYECKHX peakiuuil. PakTophl, BIUAIONIME Ha
CKOPOCTh XUMHUECKHX peakuuil. [lepBoHavanbHbIe IPEACTABICHHS O KaTaJIH3e.
Lemoncmpayuu. [lemoncmpayus onvimos, GblACHAOWUX 3AB8UCUMOCTb CKOPOCMU XUMUYECKUX
peaxkyuii om pasiuyHslX Qaxkmopos.
Tabnuywr « Obpamumsie peakyuuy, «Xumuueckoe pagnogecuey, « CKOpocmsb XUMUYECKOU PeaKyuuy.
Pacuemmnvie 3a0auu. Pacuembvi no mepmoxumuyeckum ypasHeHusIm.
Ilpakmuueckaa paboma Nel. H3zyuenue enuanus yciosuil npoeedeHuss XumMuiecKkoll peakyuu na
eé ckopocmb.
O6parumsie peakiuu. [ToHATHE 0 XUMUYECKOM PAaBHOBECHH.

Tema 2. dnekmporumuueckasn ouccoyuauus (9 u)
XUMHUYECKUE PEaKIUU, WAYIIHNE B BOJIHBIX PACTBOpaxX. DIEKTPOJIUTHI M HEIICKTPOIUTHL. VOHBI.
KaTtnons!l n anuoHsl. ['uapatHas Teopusi pacTBOPOB.
DNEeKTPOIMTHYECKAs AUCCOIMAIINS KUCIOT, OCHOBaHUH, coyield. Crnaldble M CHIIBHBIC AJIEKTPOIUTHI.
Crenenp nuccornuanuu. Peaknuy MOHHOTO oOMeHa. YCIIOBHS TPOTEKaHUsl peakiuii oOMeHa 10
KOHIIA. XWMHUYECKHME CBOKWCTBA OCHOBHBIX KJIAaCCOB HEOPTraHWYECKUX COEAMHEHUN B CBETE
MIPE/ICTaBICHUM 00 AJIEKTPOJUTUUYECKONW TUCCOLUMAIMU U OKHCIUTEIBHO — BOCCTAHOBUTEIHHBIX
peakuusx.
[TonsiTe o0 rumpoNIN3€e CONE.
Pacuémol no ypasnenusm xum. peaxyuil, eciu 00HO U3 8eujecms 0aHo 8 usdvlmke.
Lemoncmpayuu. Hcneimanue pacmeopog gewecme Ha 31eKmpudeckyro npo8oouUMocms. [leudicerue
UOHO8 8 HNEeKMPUUECKOM noJe.
Jlabopamopusie onvimul. Peakyuu odmena medsxicdy pacmeopamu 21eKmpoaumos.
Ilpakmuueckaa paooma Ne2. Pewenue jrxkcnepumenmanvHvlx 3a0au no meme «Ceolicmea
KUciom, 0CHOBAHUIL U CONell KAK 3J1eKMPOIUM06)).
TecToBbBIII KOHTPOJIb.

Pazjnen 2. IIpakTUKYM 10 M3y4YeHHIO CBOMCTB MPOCTHIX BEIIECTB: HEMETAJLJIOB M METAJLJIOB,
ux coequHenui (394)

Tema 3. I'anozenwt (5 u)

Hemeramner. [anorensl. [lomoxkeHne B TNEPHOJMYECKON CHCTEME XHUMHUYECKHX OSJIEMEHTOB,
CTpOeHHE MX aToMoB. HaxoxieHne B mpupoze.

dusnyeckne U XUMHUYECKHE CBOMCTBA ranoreHoB. [lomydeHue W NMpHMEHEHHE TrajloreHoB. XJIOp.
dusnyeckne U XUMHUYECKUe CBOWCTBa Xiopa. [Ipumenenue xmopa. XmopoBopopon. duznyeckue
coiictBa. [lomyuenne. ConsiHast KUcIOTa U ee coynn. KauecTBeHHas peakiysi Ha XJOPUJ — UOHBI.
Pacrnio3HaBanue x10puoB, OpOMUI0B, HOANIOB.

Hemoncmpayuu. Qusuueckue ceoticmea 2anoeernos. Ilonyuenue x1opogooopooa u pacmeopenue e2o
8 gooe.

Jlabopamopusie onvimel. Pacnosnasanue consiHOU KUCI0mbl, X10puoo8, OpoMudos, uooudos u
tooa.

Ilpakmuueckaa paboma Ne 3. Ilonyuenue conanoii Kuciomol u uzyuenue eé ceoiicme.

Tema 4. Kucnopoo u cepa (8 u)



Kucnopon u cepa. Ilosnoxenue B NEpUOJUIECKON CUCTEME XUMUYECKUX IEMEHTOB, CTPOCHUE UX
atoMoB. Cepa. Amtotponus cepsl. dusnueckrue U xumudeckue cBoiictsa. Haxoxaenue B nmpupoze.
IIpumenenue ceprl. CepoBonopoa. CepoBoopoaHas KucioTa u ee coau. KauecTBeHHas peaxius
Ha cynbhua- nonsl. Oxcup ceps (IV).

CepHast kucinoTa. XMMHUYECKUE CBOMCTBA pa30aBICHHON M KOHIEHTPHUPOBAHHOW CEPHOM KHCIIOTHI.
KavecTBeHHast peakuus Ha Ccysb(haT- HOHbL. XUMHUYECKHE PEAKIUH, JIeKAIIIE B OCHOBE MOTYUYCHHUS
CEPHOM KHUCJIOTHI B IIPOMBIIUICHHOCTH. [ [puMeHeHne cepHON KUCIIOTHI.

Hemoncmpayuu. Annomponus kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pasyamu npupooHbIX
cynb@uoos, cyrvphamos.

Jlabopamopnule onvimel. Pacnoznasanue cynoguo-, cynbgpum- u cyibpam-uonos 6 pacmsope
IIpakmuueckas paboma. Pewenue sxcnepumenmanbhuix sadau no meme «Kuciopoo u cepay.

Tema 5. Azom u ¢pocgpop (9 u)

A3zot u dochop. IlomokeHne B MEPHOIUIYECKON CHUCTEME XHUMHUYECKUX DJIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, (u3MyUeckue M XMMHUYECKHE CBOWCTBA, MOJyuyeHUE M NpuMmeHeHue. Kpyrosopor
azoTa B npupojie. AMMuak. du3nyeckue U XUMUYECKUE CBOMCTBA, MOTy4YeHue, npuMmenenue. Conu
aMMOHHUA. A3O0THas KUCJIOTa U €€ cBoWcTBa. OKHUCIUTENbHBIE CBOWCTBA a30THOW KHCIIOTHI.
[Tonyuenune a30THOW KHUCIOTHI B JlabopaTopuu. XUMHYECKHE PEAKIMHU, JICKAIIUEe B OCHOBE
MOJTyYEHUsI a30THOM KUCIOTHI B MpoMbiliuieHHOCTH. [Ipumenenue. Comu. A30THBIE yI0OpEHUSI.
®ochop. Amnorponusa. duznueckue u xumudeckue cpoiictBa. Okcup docdopa (V). dochophnas
KHCJIOTA, €€ COJIU U yJI0OpEHUs.

Hemoncmpayuu. Ilonyuenue ammuaka u e2o pacmeoperue & 6oode. O3HakomieHue ¢ obpasyamu
NpUPOOHBIX HUMpPamos, gocghamos.

Jlabopamopuvie onvimvl. Bzaumooeiicmsue coneti ammonus co wenodamu. O3nHakomiaeHue c
azomuvimu U ocghopHuIMU YOOOPEHUAMU.

Ilpaxmuueckasa paboma Ne5. Ilonyuenue ammuaka u uzyuyenue e2o c6oucme.

Pewenue 3a0au na onpedenenue maccosoil (006EMHOU) 00U 8bIXO0A NPOOYKMA PeaKyuu om
meopemuyecKu 803MOHCHO2O.

Tema 6. Yenepoo u kpemnuuii (8 u, no naanuposanuto — 7 u))

VYraepon u kpemuuil. [lonmokeHue B TNEPUOAMYECKONM CHUCTEME, CTPOEHHUE aTOMOB. YTIIEpPO..
Annorponusi. Du3MYECKHEe W XUMHUYECKHME CBOWCTBA yriepoaa. AncopOrus. YrapHbId Tras.
VYrnekucnblid ra3. YroibHas KUCIOTa W ee conu. KauecTBeHHass peakuus Ha KapOOHAaT — HOHBIL.
KpyroBopot B npupoze.

Kpemunii. Oxcun kpemuus (1V). KpemaueBas Kuciora u e couu.

Crekino. LlemenT.

Hemoncmpayuu. Kpucmannuueckue pewemxu aimasa u epaguma. 3Haxkomcmeo ¢ obpasyamu
NpUpoOHbIX KapbOonamos u cuiuxamos. O3HaKOMIeHue ¢ paziudHbiMU 6UoaMu MOonausd.
O3HakomieHue ¢ 8udamu cmekid.

Jlabopamopuvie onvimul. O3HAKOMAEHUE CO CBOUCMBAMU U 83AUMONPEEPAUYECHUAMU KAPOOHAMO8 U
euopokapbonamos. Kauecmeennule peaxyuu na kapbonam- u CUNUKAM-UOHDL.

Ilpakmuueckan paboma Ne6. Ilonyuenue oxcuoa yenepooa (IV) u usyuenue eco ceoiicme.
Pacno3znasanue kapoonamos.

Pewenue 3a0au na évluucnenue maccol unu 06véma npoOyKma peakyuu no U38eCMHOL macce uiu
00BEMY UCXOOHO20 Bewecmad, Cco0epIHcaliec0 NPuMec.

Konmpononas paboma Ne2 no meme «Hememannwiy.

Tema 7. Oouue ceoiicmea memannos (14 u, no nnanuposanuro — 13u)

Mertamnel. [lonokeHue B TEPUOTUYECKOW CHCTEME, CTPOSHHE aTOMOB. MeTayiMueckas CBS3b.
dusnuecknue cBoWcTBa. Psi aKTMBHOCTM METAlIOB. CBOicTBa MeTaiioB. OOmue CrocoOb
nosyueHus. CIiaBbl METaJIJIOB.

[lenounsie Metaiibl. [looXKeHHE B TIEPUOIUYECKON CHCTEME, CTpOeHUE aToMOB. Dusndeckue u
XuMHu4eckue cBoiictBa. [Ipumenenne. HaxoxaeHue B mpupo/e.



lenounozemenpHple MeTayibl. [lonokeHne B NEPUOJUYECKONM CHCTEME, CTPOEHUE AaTOMOB.
@usnueckue M xuMmuueckue cpoicTBa. [Ipumenenme. Haxoxxnenuwe B npupone. Marnuii u
KaJbIIUH, HX BAKHEHUITNE COeqMHECHHUS. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTPaHCHHS.

Amomunuii. IlonoxeHue B NEPUOJUYECKOM CUCTEME, CTPOCHHME aTtoMoB. Pusznueckue u
xuMmudeckue cBoiictBa. [Ipumenenme. Haxoxnaenwe B mpupone. AMQPOTEPHOCTh OKCHIA H
TUAPOKCHIA AITFOMUHMUSL.

Kenezo. Ilonoxxenne B NEpUOIUYECKON CHCTEME, CTPOECHHE aTOMOB. PU3HYECKUE U XUMHYECKUE
ceoiictBa. [Ipumenenne. Haxoxnenue B mpupoae. BaxHeliine COEOUHEHHS Keje3a: OKCUIbI,
ruapokcuabl 1 conu xenesa (I11) u xxenesa (I1I). KauectBennas peakiust Ha HOHBI.

Jemoncmpayuu. 3nakomcmeo ¢ o00pazyamu 8aMCHeUWUX CcoNell HAMmpus, Kaius, NpupooOHbIX
COeOUHeHUll Kanbyus, pyoamu icene3d, COeOUHEeHUIMU anromMunus. Bzaumoolelucmsue wenrouHuvlx,
WeN0YHO3eMeNbHbIX MEMAI08 U antoMunus ¢ 600ou. Cocueanue dceneza 6 KUCI0pooe U Xaope.
Jlabopamopnvie onvimul. I[lonyuenue euopoxcuoa amoMuHus U 83aumooelicmaue e2o ¢ KUCIomamu
u wenouamu. Ilonyuenue cudpoxcuoos sxceneza(ll) u (Ill) u 63aumooeticmseue ux ¢ Kucromamu u
wenovamu.

Ilpakmuueckaa padoma Ne7. Pewenue skcnepumenmaivnolx 3a0ay no meme «Memannvl u ux
COeOUHEeHU).

TecToBBIil KOHTPOJIB.

Pa3znea 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJLHON M MPOEKTHOI AesTebHOCTH (124)
Texnuka 0€30MaCHOCTH TPU BBIMOJHEHUH CAMOCTOSTEIHHBIX OINBITOB M HKCIIEPUMEHTOB B
JIOMAIITHUX YCIOBHSIX U C UCIIOJIb30BaHUEM 000PYI0OBAaHUS XUMHUUYECKOHN 1abopaTopumu.
IIpaktuueckas pabGora Ne8. OOpamenue co crekiaoM (crubaHue CTEKISIHHOM TpyOKw,
M3TOTOBJICHHUE: TTUTIETKH; KATUJUIIPOB; MPOCTEHUIIINUX Y3JI0B; MPOCTEHIIINX TPHOOPOB)
XUMUYECKUHN aHAIN3: KaY€CTBEHHBIA U KOJTMYECTBEHHBIN
TeopeTnyeckre OCHOBBI OMBITHO-IKCTIEPUMEHTAIBHOW U TPOEKTHOM JIEATEIIbHOCTH.

Br160op Tembl ipoekTa. [lnanupoBanue AesITEHHOCTH.

[ToaroroBka mpoekra. COop wuHopmanuu Mo JaHHOW Teme. MonaenupoBaHUE TPOCKTHOM
NESATEIBHOCTH.

Brinonnenue y4eOHBIX MPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX Pa0oT.

IpakTHyeckne pa6orbl Ne§-12 mo TeMaM MPOEKTOB yUaITUXCSI

[ToaroroBka y4eOHBIX MPOEKTOB K 3aIIUTE

IIpomeskyTOouHast aTTecTAlUA. 3AIIMTA MPOEKTOB

[ToaroroBka k 'MMA, BIIP: pemienne npakTMKO OpUEHTUPOBAHHBIX 3aJIaHUI

[ToaroroBka k 'MMA, BIIP: pemenne npakTHKO OPUEHTUPOBAHHBIX 3aJaHUI

O06o00611eHue, cucTeMaTu3alus U KOPPEeKIUs 3HAaHUI ydaluxcs 3a Kypce «IKclepuMeHTalbHas
XHMHS», 8 KJ1acc.

TecToBbBIII KOHTPOJIb.



KAJIEHJAPHO-TEMATHYECKOE IVIAHUPOBAHHUE

8 knacc

Ne Tema 3anaTHs DopMbl 1eSITeTbHOCTH DJIeKTPOHHBbIE 00pPa30BaTe/IbHbIEe Pecypchl Koa- |[dara Uudopmanmonn| Wcmosan3oBanne

n/ ol0yJarommxcs BO asi MO/IePIKKa o0opyaoBaHHs

n 4acoB y4eOHUK «Touka pocta»

Pyosumuc I''E. ,
Denvoman .1
Xumust:
8 k.
Pa3nen 1. OcHOBBI 3KCTIEPUMEHTATBHOM XuMun(22 1)

1. | Beoonwtii uncmpyxmasic no Th Pabota ¢ kHurOM, [Mopran ¢pyHAAMEHTATBHOTO XUMHYECKOTO 00pa30BaHHs 1 §1 TexHuka
XUMHUsI — HayKa SKCTIEPUMEHTaJIbHAsL. BBINTOJIHEHHE U ChemNet. Xumuueckas nadopmannonnas cetb: Hayka, Oe3omnacHOCTH B
P HabTI0IeHHE 006pa3oBaHue, TEXHOIOTUH KaOMHETE XMMUH
Hemoncmpayuonnvlii sxcnepumenm JKCIIEPUMEHTA, http://www.chemnet.ru T"azeta « Xumus» U caitt mst ueHTpa «Touka

M 1. rpauueckas padora yuuTens «5 uny Ha ypoK XUMHN Poctay.
Osnaxomnenue ¢ 1a6OpaMOPHHIM | yyayyxcs, paGoTa ¢ http://him.1september.ru Exunas komnekius LIOP: 3HaKoMCTBO ¢
00opyoosanuem; npuémbl 0OE3ONACHOU | oy \yiyociyv cpenactBamMu | IIpeameTHast KOJUTEKIHS « XAMUS» 060py 10BaHHEM.
pabombyt ¢ num. 00y4eHusl, BHITOJIHEHHE

YIPa)KHEHUH U pellieHUe
3a]a4.

2. | Ilpakmuueckas paboma Ne 1 paboTa ¢ KHUTOH, http://www hemi.nsu.ru OTKpeITEIH KOIEmK: XuMust JlaTunk TeMmepa-
«lIpaguna mexnuku 6e30nachocmu npu | BRIIONHEHUE U http://www.chemistry.ru JlucranuodHas oJMMIMaa mno TyphI (Tepmomnap-
pabome ¢ 1abopamopHvIm HaOII0ICHHE XUMUH: TEJIEKOMMYHHUKAI[HOHHBINA 00pa30BaTeIbHBIN HBIi1), CHUPTOBKA
obopyoosanuem. Hzyuenue cmpoenusn OKCIICPHMEHTA, TPOEKT
naamenu) rpaduyeckas pabora http://www.edu.yar.ru/russian/projects/predmets/chemistr

yuamuxcs, paboTta c y JlucTaHIOHHbIE IBPUCTHYECKHE OJTUMITHA/IbI 110
TEXHHYECKUMH CPEJICTBAMU | XHMHH

00yueHH, BHITTOTHEHNE http://www eidos.ru/olymp/chemistry 3anumareanHas
YIPa)KHEHUH U pELIEHHE XUMMUA

3aja4.

3. | Merobl O3HAHKS B XUMHHA. DKCIIEPHU- paboTa ¢ KHHTOI, http://home.uic.tula.ru/~zanchem M3 onpiTa paGoThl 1 §2 JaTtank
MEHTAJIbHBIE OCHOBBI XHMUU BBITIOJTHEHHUE U yunteas xumuu: caiit H.FO. CpicmaHoBo# TEMIICPATypbl
JIaGopaTopHslii ombiT Nel. Ha6IIOIEHNE http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. (TepMornapHblii),
PaccMoTpenue BemecTs ¢ pa3sIMYHbIMH | SKCIICPUMEHTA, PaxmaHoBo# CIIMPTOBKA

¢puznyeckumm cpoiictBamu

(Menb, sKkene30, LUHK, cepa, BOAA,
XJIOPU/I HATPUSA

P

Jabopamopnwtit onvim Ne 2 «/lo kaxoii
memnepamypol MOJNCHO HAzZpembv Geuie-
cmeo?»

rpadugeckas padoTta
ydammxcsi, padora ¢
TEXHUYECKHMH CPEICTBAaMHU
00y4eHH S, BHITOTHEHUE
YIPaXHEHUI U peIleHUe
3aj1a4.

http://www 104.webstolica.ru Kimaccudukarst
XUMHUYECKUX PEAKIUI
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MGTOHBI IIO3HAaHHUA B XMMUU.
9KCHepI/IM€HTaJ'H)HLI€ OCHOBBI XMMHH

paboTa ¢ KHUTOH,
BBITIOJTHCHUE U

http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B.
PaxmanoBoit

JaTtuuk remnepa-
TypBI IJTATUHO-

P HaOmoeHne http://www 104.webstolica.ru Knaccudukanms BBIH, TEPMOMETP,
JlabopaTopHblii onbIT Ne3. JKCIIEpPUMEHTA, XUMUYECKUX PEAKIUI 3JIEKTPAYECKAS
H3ydenue cBoiicTB BellecTB: rpaduueckas pabora http://classchem.narod.ru KoaTper — Xumus ais Bcex: IUIMTKA
HarpeBaHue BOJbl, HATPeBAHUE OKCHAA | ydamuxcs, pabora ¢ yueOHO-MH()OPMAaIIOHHBIA CalT

kpemuus (IV). TEXHUYECKMMH cpejicTBamMu | http://kontren.narod.ru Martepuainsi kadeapbl hr3nUecKoit

Jlabopamopnutii onvim Ne 4. 00y4eHUS, BBITOIHCHHE 1 xoyutontHON XuMmuH FOxHOTO (herepaabHOTO

«H3mepenue memnepamypsl Kunenus yIpa>KHEHUH U peleHne YHUBEPCUTETA

600%bl C NOMOUIBIO OAMUUKA 3a1ad4.

memnepamypol U mepmomempa,

MeTozp! TO3HAHUS B XUMUH. Pabota ¢ xkHuroi, http://www. nanometer.ru OnaitH-CITpaBOYHHK Jataux
DKCnepruMeHTaIbHbIE OCHOBBI XUMHHU BBIITOJIHEHHUE U XUMHU4ecKkux anemenToB WebElements TEeMITIepaTypbl
P HaOJIoIeHE http://webelements.narod.ru Iomysipaas GuGIHOTEKA (TepMOTapHbIii)
Jlabopamopnutit onvim Ne 5. SKCIIEPUMEHTA, XUMUYECKUX DJIIEMEHTOB

«Onpeoenenue memnepamyput
nAaeNenUs U KPUCMANIU3AUUU
Memannay

rpaguueckas pabora
ydammxcs, pabora ¢
TEXHUYECKUMH CPEICTBAMHU
00y4eHUsl, BHITOITHEHHE
YIPa)KHEHUH U pELICHUE
3a/1a4.

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbie 1
CHpaBO‘IHbIe MaTepI/Ia.]'II)I 10 XUMHUHU
http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -

Mup xumuu

IlepBOHaUaIbHBIE XMMUYECKUE TOHSTHSL. IIpakTukyMm, [Mopran ¢pyHAaMEHTATBHOTO XUMHYECKOTO 00pa30oBaHMsI §3 PeaktuBsl u
YucTele BeUlecTBa U CMECU WHIMBUYalbHasl, IapHasi, ChemNet. Xumnueckas unHbopMmaiionHas ceth: Hayka, XUMHYECKOE
TaGopamopnsuii onvim N 6 TpyTIOBas ¥ KOJUIEKTUBHAS | 0Opa3oBaHHE, TEXHOJIOTUU o0opy1oBanue

— yueOHas paboTa: http://www.chemnet.ru T"'azeta « Xumus» u caift ast
Hccneoosanue dusuueckux u
XUMUYECKUX  CBOUICING  NPUPOOHBIX qu_TeH.ﬂ «1 mity Ha ypok Xumum»
selecme (U36eCMHAKOS). http://him.1september.ru Exunas xomnexus 1TOP:

IIpenmeTHast KOJUIEKIMS «XUMUS»

Yucrtsle BemecTBa u cMecu. CriocoOs! MonenupoBanue http://www hemi.nsu.ru OTKpbITEIH KOMTSK: XUMHSI §4 PeakTuBbl 1
paszeneHus CMeceil: IeHCTBHE MATHUTOM, http://www.chemistry.ru JlucTaHIOHHAS OJIMMITHAA 10 XUMHUYECKOE
OTCTauBaHue, (pUIbTPOBaHHUE, XUMUH: TEJIEKOMMYHUKAI[HOHHBINA 00pa30BaTeIbHBIN 00opy/10BaHKe
BBITIApUBAHUE, KPUCTAJUIN3AIIHS, MIPOEKT
JVCTUILTALHSA. http://www.edu.yar.ru/russian/projects/predmets/chemistr
P Yy JIucTaHIMOHHbIE IBPUCTHYECKHE OJIMMIHNAABI MO
Jlabopamopnutii onvim Ne 7. Pazoenenue XUMUH
cMecu dHeene3HbIX ONUIOK U Cepbl ¢ http://www eidos.ru/olymp/chemistry 3anumareannas
ROMOUbIO MAZHUMA. XUMHUA
Jlabopamopnbwtii onvim No8.
IIpuzomoenenue u pazoenenue cmecu
JHcenesa u cepul, pazoesieHue cmecu
Heghmu u 600b1 (pacmumenvHozo Macia
u 600bl).
Ilpakmuueckasn paboma Ne 2. Hcnons3oBanue http://sysmanova.narod.ru Kabunet xumun: caiit JI.B. §5 PeaxtuBsl u
0Osnadenue HABLIKAMU PA30eIeHUsA MPaKTUYECKHUX U PaxmaHOBO#1 XUMHUYECKOE
00HOPOOHBIX U HEOOHOPOOHBIX CMecell: nabopaTOPHEIX PadoT, http://www 104.webstolica.ru Knaccugukarust obopynoBaHne
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omcmaueanue, puivmposanue,
evinapusanue, KpUCmaiiu3auus,
oucmunaayus (nepeconka).

P

HCCJIOKHBIX
OKCIICPUMCHTOB JIs1
J0Ka3aTCIIbCTBA
BbIJIBUTACMBIX
HpeZ[HOJ'IO)KeHI/II\/’I; OIMMCaHHUuC
PE3YIBTATOB 3TUX pa60T

XAMHYICSCKUX PEAKITHIA

http://classchem.narod.ru KouTpen — Xumust 1151 BCex:
y4eOHO-MH(DOPMAIMOHHBIN CalT

http://kontren.narod.ru MaTepuais kadeapsl GusndecKoi
¥ KOJUIouaHOM XxuMuu FOkHOTO (heneparbHOTO
YVHUBEPCUTETA

9. | ®dusnyecKre U XUMHYECKHE SIBIICHUS. ITo3HaKOMHUTBCS C http://www.physchem.chimfak.rsu.ru Meroanka §6 PeakTuBbI 1
P BOKHEHIIMMH XUM. o0y4eHus: xuMuu: cait kadeapst xumun HI'TTY XUMHYECKOE
Hemoncmpayuonnwtii yxcnepumenm Ne TIOHATHSAMH: http://mctnspu.narod.ru MeTtoaunueckoe 00beIUHEHNE obopynoanue,/la
2. «Boloenenue u nozrowenue menna — (pusmyeckie 1 XUMUYCCKUE | yypreneii xumun CeBepo-BocTOUHOro 0Kpyra ropoza TYHK TeMIIepa-
RPU3HAK XUMUYECKOU PeaKyuu SIBIICHUSI, XUMHYECKas MOCKBEI TYpBI
Zaéopamopubtﬁ onsim_N9. _ peaxius; http://bolotovdv.narod.ru Hanomerp: ITATUHOBBIH

[pumepul pusuueckux a6aeHuiL: YMCHHUE OTJINYATh HAHOTEXHOIOTHYECKOE COOBIIECTBO
cecubanue cmexkIAHHOU mpyoKu, XUMUYECKHE PEAKIIUU OT
Kunsauenue 00bl, niagienue napaguna. | Gu3NYeCcKuX SBICHUN
Jlabopamopustit onvtm_Nel()
Ilpumepol xumuueckux seieHull:
2openue opesecunbvl, 83aumooeiicmeue
MPAMOpPA ¢ CONAHOU KUCIOMOIIL.

10. | Atompr m Monekynsl, noHbl. Bemectra | ITpakTukyMm, [Mopran ¢pyHAAMEHTATBHOTO XUMHYECKOTO 00pa30BaHMsI §7, §8 JlaTuuk Temmepa-
MOJICKYJIIPHOTO ¥ HEMOJICKYJSIDHOTO | MHAMBUAYyanbHas, mapHas, | ChemNet. Xumuueckas nndopmannonnas cetb: Hayka, TYpBI IJIATHHO-
cTpoenus. Kpuctamimueckue pemeTky. TPYMITOBas U KOJUICKTUBHAS | 0Gpa3oBaHue, TEXHOIOTUH BbIH, TaTYMK TEM-
TP /lemonucmpayuonnstit onvim Ne 3. yueOHas paboTa http://www.chemnet.ru Tazera « Xumusi» 1 caiiT wis [IepaTyphITEPMO-
«Te/vmepamypa naaenenus eeuiecme ¢ YUUTEIS «S Uy Ha YPOK XHMHN Ha-pHI)H‘;I
DA3HbBIMU MUNAMU KPUCMATIIUYECKUX http://him.1september.ru Exunas xomnexus 1{OP:
pewémox» IIpenmeTtHas komekuus «XUMHsD

11. | IlpocTele W CJIOXHBIE  BEIIECTBA. | Y MEHHE XapaKTepHu3oBaTh http://school-collection.edu.ru/collection/chemistry §9,10 PeaxtuBbl 1
XUMAYECKUM  DIEMEHT.  XMMHUYECKMH | BaXKHEHIINE XUMUYECKUE EcrecTBeHHO-HAYYHbBIEC SKCIIEPUMEHTBI: XHMHUSL. XUMUYECKOE
3HaK. HpOCTBIG BEIECTBA: METaJUIbl W | MOHSITHS:XUMHUYECKUHU Komnexuus Poccuiickoro 06meo6pa3013aTeJILHoro 060py;(OBaHI/Ie
HEMETaJIJIbL. AJIEMEHT, KJIACCHU(HUKAIHSI noprana

BEIICCTB (Ha MPOCTHIC U http://experiment.edu.ru AJIXUMUK: caiit JLIO.

P CJIOJKHBIE BEIIIECTBA). AJHKGEPOBOIA
Jlabopamopnuuii onvim Nel 1. http://www alhimik.ru Beepoccuiickas ommmMmaa
3Hakomcmeo c¢ obpazuamMu NPOCHILIX LIKOILHUKOB IO XAMUH
eeuiecme: Memanloe U HeMemasilos. http://chem.rusolymp.ru Opraandeckast XuMus:
Onucanue ceoticme. SIEKTPOHHBIN YUeOHUK IS CPeTHEH IITKOIIBI
JlaGopaTopHblii onbIT Nel2.
H3yueHue 00pa3noB MeTAJLIIOB U
HeMeTAaJIOB (cepbl, xese3a,
AJTIOMUHUS, rpaduTa, Meau 1 ap.).

12. | CnoxHBIE BEIECTBA UX COCTAB U YMeHue xapakTepu3oBath http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. §11,12 PeaxTusbl 1

CBOICTBA.
TP
Jabopamopnutii onvim Ne 13.

Ba)KHEHIIINE XUMHICCKIE
IIOHATHA:
XUMHYIECKAH OJICMCHT,

PaxmanoBoit
http://www 104.webstolica.ru Kimaccuduxars
XMMHYECKUX PEAKIIHiA

XAMHAYECKOE
obopynoBaHne
[MTpu6op ms
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3HaKomcmeo c 00pazuamu CloHCHbIX
eeuyecme, MUHEPALIO8 U 20PHBIX HOPOO.
Onucanue ceoiicme.
Hemoncmpayuonnwtii 3kcnepumenm Ne
4. «Paznodxcenue 600bl 31eKMPULECKUM
MOKoOM»

JlabopaTopHblii onbIiT Nel4.
HcnbpiTanne TBepIOCTH BelIECTB €
noMonIbI0 koJutekun «Ilkama

MPOCTOC U CIIOKHOC
BCIICCTBO.

Ymenue XapaKTEeprU30BaATh
OCHOBHBIC 3aKOHBI XUMHHU
3aKOH ITIOCTOAHCTBA COCTaBa
BCIIICCTB.

http://classchem.narod.ru KouTpen — Xumust 151 BCex:
y4eOHO-MH(DOPMAIIMOHHBIN CalT

http://kontren.narod.ru Marepuaist kadeapbl pu3naeckon
¥ KoJUIouaHOM XuMuu FOxkHOTO (heneparbHOTo
YHHUBEPCUTETA

OIIBITOB C
SJICKTPUICCKUM
TOKOM

TBEPAOCTI.
13. | ®opmyst CIIO’KHBIX BEIECTB. | YMeHMe XapaKTepu30BaTh http://www hemi.nsu.ru OTKpHITEI KOMUTEK: XUMHUS §13, §14 PeaktuBbl u
KauectBennrnrii u KOJIMYECTBEHHBIH | MOHATUS 00 OTHOCUTENBHON | http://www.chemistry.ru JlnctaHImoOHHAs ONMMMIINA/A MO XAMHYECKOE
COCTaB BCILCCTBA. aTOMHOW U MOJIEKYJIAPHOM XMMUH: TEJIEKOMMYHHUKAI[HOHHBIA 00pa30BaTeIbHbIN 000py10BaHkE,
TP Maccax. YMeHue TIPOEKT JNIEKTPOHHBIE
Hemoncmpayuonnsiii Ixcnepumenm Ne paccuuTbIBATh http://www.edu.yar.ru/russian/projects/predmets/chemistr BCChI
5. «Pasznoscenue 0cHO6HO20 OTHOCHUTCJIbHYIO Y JIucTaHIHOHHbIE IBPUCTHYECKHE OJTUMITHA/IBI 110
kapoonama meou (1) (manaxuma)» MOJIEKYJIAPHYIO Maccy. XHMUH
http://www eidos.ru/olymp/chemistry 3anumareanHast
XHMHSA
14. | ®opmyisl CIIOKHBIX BEIIECTB. | YMEHHE BBIYUCIIATE: http://www. nanometer.ru OxnaiiH-cipaBOYHHK §15, §16
KauecTBeHHBII u KOJINYECTBEHHBIN | MaCCOBYIO JIOJIIO xuMudeckux sjemeaToB WebElements
CoCTaB BEIIECTBA. XMMHMYECKOro 2ieMeHTano | http://webelements.narod.ru IomynspHas Gubiarorexa
(opmye coenmnenns XUMHYECKUX DJIEMEHTOB
Omnpenenenue afekBaTHBIX | http://n-t.ru/ri/ps Caiit Alhimikov.net: yue6Hbie 1
CHOCO6QB pemenus CIIPaBOYHBIC MATEPUATBI [0 XUMUU
YyueOHO¥i 3271241 Ha OCHOBE | httpy:/www. alhimikov. net Caiir Chemworld.Narod.Ru -
3aJIJaHHBIX AITOPUTMOB Mup XuMHHI
15. | ®opmynsl cnoxkubBX BemecTB. HaszBanus | YMeHHe OmpeessTh http://chemworld.narod.ru Caiit «BupryanbHas §15, §16,§17 | Peaxtussl u

CIIOXKHBIX BELIECTB. PeakTHBBL. DTHUKETKH.
P

BAJICHTHOCTb M 3HAYCHHE
BaJICHTHOCTH HEKOTOPBIX
XMMHYECKHX JJIEMEHTOB,;
Ha3bIBaTH OMHAPHBIE
COCIMHEHU L.

XMMUYEcKas MIKOJIa»
http://maratakm.narod.ru Caiit «Mup XuMum»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumudeckas cTpaHHYKa
Spocnasckoro LleHTpa TeneKOMMYHUKALMKA U
WH(POPMAIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopraa ChemPort.Ru

XUMHYECKOE
o0opyioBaHue
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16.

I'pynmsl XpaHeHUS! peaKTHUBOB. YCIIOBHUS

YMeHue cocTaBIIsITh

http://www.chemport.ru Xumuueckuii cepsep

PeaktuBel 1

XpaHEHUS U MCITOJIb30BaHMSL. (hopMyITBI OMHAPHBIX HimHelp.ru: y4eOHBIe ¥ CIIpaBOYHBIE MATEPHAIEI XUMHYECKOe
P COCIMHCHUIA 10 M3BECTHOI | http://school-collection.edu.ru/collection/chemistry obopyoBanue
BAJICHTHOCTH 3JIEMCHTOB. EcTtecTBeHHO-Hay4HBIE SKCTIEPUMEHTHI: XUMHUSL.
Kommexius Poccuiickoro o01eodpa3oBaTeIHOTO
rmopTana
http://experiment.edu.ru AJIXUMUK: caiit JLIO.
Ammk6epoBoit
http://www alhimik.ru Bcepoccuiickas onumiuama
MIKOJIBHUKOB TI0 XUMUH
http://chem.rusolymp.ru Opraaudeckast XuMus:
JJICKTPOHHBINA YUCOHUK JIJISI CPETHEH IITKOJIBI
17. | 3axoH coXpaHEHHs MacChl BEIECTB. v http://www hemi.nsu.ru OTKpsITEIH KOJIEHK: XUMUS §19 Bechl a5iekTpoH-
TP MeHHC XapaKTeprBaTB, http://www.chemistry.ru JlucTadoHHas OJMMIIHALA 10 HbIE
. OCHOBHBIE 3aKOHBI XUMUH: . .
Hemoncmpayuonnotit 3Ixcnepumenm Ne COXDAHEHHS MACCHI XUMHH: TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTeIbHBIN
6.«3akon coxpanenua maccol 6eujecmsy | o CIECTB; MPOCKT
MOHMMATH ero cymuocts u | NP/ Www.edu.yar.ru/russian/projects/predmets/chemistr
3HAYCHHE y JInCTaHIIHOHHBIE IBPUCTHIECKHE OJIMMITNAIBI 10
XUMHAHA
http://www eidos.ru/olymp/chemistry 3anumareanHast
XHUMUS
18. | Xumuueckue npeBpaiieHus. XUMHUYECKHe | YMeHHE XapaKTepU30BaTh http://home.uic.tula.ru/~zanchem M3 onbiTa padoThl §20 PeakTuBbl 1
peaxkuuu. OCHOBHBIC ITOJI0KCHU S yuuresas xumun: caiit H.JO. CpicMaHoBoii XUMHUYECKOE
P aTOMHO-MOJICKYJIIPHOTO http://sysmanova.narod.ru KaGuser xumuu: caiit JI.B. 00opynoBanue
JladopaTopHblii onbIT NelS. Y4EHHUs], IOHUMATh €ro PaxMaHOBOI
TpusHaku NpOTeKaHMA XHMHYECKHX | 3HAUCHHE http://www 104.webstolica.ru Knaccupukarnus
peakumii: HarpesaHue Me/THOI XUMHUECKHAX PeaKIHil
NPOBOJIOKH; B3aMMOJelCTBHE PACTBO-
POB €IKOro HATpa U XJOpHIA Melu;
B3aUMO/IeiicTBHEe PAaCTBOPOB YKCYCHOIi
KHCJIOTHI M THAPOKAPOOHATA HATPHS.
19. | Xumuueckue ypaBHEHUSL. YMEHHE COCTABJIATh http://sysmanova.narod.ru Kaburer xumuu: caiit JI.B. §20
BrimonHeHne TPEHHPOBOYHBIX ypaBHEHHSI XIM. PEaKIIHH. PaxmaHOBOI
YIPaKHCHHUIA 10 COCTABIICHHUIO YPaBHEHUI http://www 104.webstolica.ru Knaccuguxanps
XUMHYECKHX PEAKIHi XUMHYECKIX PeaKIii
http://classchem.narod.ru KouTpen — Xumus mj1st Beex:
y4eOHO-MH(POPMAIIOHHBIN CalT
http://kontren.narod.ru Matepuaist kadeapbl GU3HIecKoi
¥ KOJDIOMAHOM XuMuu FOxkHOTO (heneparsHOTO
YHHUBEPCUTETA
20. | Twrbl XUMIYECKIX peaKIInit YMEHHE ompenensatb | http://www.physchem.chimfak.rsu.ru Meronuka §21 PeaxTuBbl n

P
Jlabopamopnuwiii onvim Nel6.
Tunwi XUMUUECKUxX pearkyuii:

paznoxcenue zuopoxcuda meou (l1);

peareHTbl ¥ TPOIYKTHI
peakiyu;

paccTaBIsATh

KO3 GUIMCHTHI B

oOydeHns XUMUU: calT kadeaps! xumun HI'TIY
http://mctnspu.narod.ru Metognyeckoe 0ObeIUHEHNE
yuauteneit xumun CeBepo-BocTounoro okpyra ropoaa
MockBbI

XAMHAYECKOE
obopynoBaHne



http://www.chemport.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/

e3aumooeiicmeue jiceine3a ¢ pacmeopom
xnopuoa meou (1), e3aumooeiicmeue
okcuoa meou (Il) ¢ pacmeopom conanoi
Kuciomat.

YpaBHEHHSIX peakLuii Ha
OCHOBE 3aKOHA COXPaHEHUS
MaccChl BEILIECTB

http://bolotovdv.narod.ru HanomeTp:
HAaHOTCEXHOJIOTNYECKOEC C006HIGCTBO

21.

Ilogroroska xk 'MA, BITP

Pa6ora ¢ Kum

http://www hemi.nsu.ru OTKpsITEII KOJIEHK: XUMHUS
http://www.chemistry.ru JIucTaHIiHOHHAS OJIMMIIMAA 10
XUMHUU: TeJ'IeKOMMyHI/IKaHI/IOHHHﬁ O6pa30BaTeJ‘ILHLII71
MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
y III/ICTaHIIl/IOHHI)Ie 3Bpncanec1me oJIMMITHAABI 11O
XUMHUN

http://www eidos.ru/olymp/chemistry 3anumareanHast
XUMuUusi

§1-21

22.

TecToBBINi KOHTPOJIb: OCHOBBI
IKCNePUMEHTATBHON XUMMI.

TectupoBanue

http://chemworld.narod.ru Caiit «BupTyanbHast
XUMHUYECKast HIKOJIa

http://maratakm.narod.ru Caiit «Mup XuMum»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumudeckas cTpaHHYKa
Spocnasckoro LleHTpa TeaeKOMMYHUKALUN U
MH(POPMALIMOHHBIX CHCTEM B 00pa30BaHUM
http://www.edu.yar.ru/russian/cources/chem
Xumuueckmii nopran ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yue6mbie u cripaBoYHbIC MATCPHATIBI

Pa3gen 2. [IpakTHKYM 110 H3Y4€HMIO Ia30B: KHCJI0poaa U Bogoposa (7 1)

23.

Kucnopon. Peakuuu, ucnosnb3yemsle s
MOJTy4YeHUs KUCIOPOoa B 1a00paTOpuH
P

Jemoncmpayuonnsviii Ikcnepumenm Ne
7. «Ilonyuenue u cooupanue Kucnopooa
6 n1abopamopuu

U 3anosIHeHUEe UM 2A30MEMPar

YMeHue xapakrepu3oBaTh
KHUCJIOPOJ KaK XUMUYECKUI
3JIEMEHT U IIPOCTOE
BEII[ECTBO; pPaclio3HaBaTh
OTIBITHBIM ITyTEM KHCIJIOPOJ
Cobmronenue HopM
TIOBEJCHUS B OKPY KaIOLIEH
cperie, mpaBuiI 3I0POBOTO
o0pasa Ku3HI

http://ru.wikipedia.org/wiki/Xumus Xumus 11 Bcex:
WLTIOCTPUPOBAHHbBIE MaTEPUAIIBI IO OOIIeH,
OpraHHYecKOi U Heopranmdeckoi xumuw http://school-
sector.relarn.ru/nsm Xumus u xusab — XXI Bek:
HAyYHO-TIONYJISIPHBIN JKypHAI
http://www.hij.ruXmmo3a: coobIecTBo yunTeneii XUMUm
Ha optaje «CeTb TBOPUECKUX yIUTETIei»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IkoIbHUKAM O XUMHHU: CAUT XUMUYECKOTO (DaKyJIbTETA
A’y

http://www chem.asu.ru/abitur Dnexrponnas
OMONMMOTEeKA IO XUMHUH U TEXHUKE

§22

PeakTuBnl 1
XUMHYECKOE
o0opytoBaHue

24,

XUMHYECKHE CBOMCTBA KMCIOPOAA.
OKcHIBL.

P

Jlabopamopnutii onvim Nel7.
«l'openue cepot u ghocghopa na 603dyxe
u 6 Kucaopooe»

Jabopamopnutii onvim MNelS.

PabGoTa ¢ xHUTOH,
BBITIOJIHEHUE U
HaOIrocHIE
9KCHEePUMEHTA,
rpadudeckas padbora
ydamuxcsi, paboTa c
TEeXHHUYECKHMH CPEICTBAMU

http://home.uic.tula.ru/~zanchem M3 onbiTa paGoTsl
yuureasi xumun: caiit H.FO. CpicMaHoOBOIT
http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B.
PaxmanoBoi

http://www 104.webstolica.ru Kimaccudukars
XUMHUYECKUX PEaKINi

§23, 24

PeaxtuBnl n
XUMHYECKOE
obopynoBaHne



http://bolotovdv.narod.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://school-sector.relarn.ru/nsm
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/

«l'openue sicenesa, meou, maznusa na
6030yxe U 8 KUCTIOPOOe»
Jlabopamopuwtit onvim_Nol9.
Paccmompenue 0o6pasnoe oxcuoos
(yenepooa (1V), 6ooopooa, ocghopa,
Meou, Kanbyus, Heeneza, KPemMHus).

00yd4eHus, BHIIOIHECHNE
yIpa>KHEHUH U pelIeHre
3ajad.

25. | loaroroska x ['MA, BIIP http://www hemi.nsu.ru OTKpBITHIH KOMTSHK: XUMUSI
http://www.chemistry.ru JluctanipoHHas oJIMMIIMA/A 10
XMMHH: TEJICKOMMYHHKAIIMOHHBIA 00pa30BaTebHbIH
TPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
y JlucTaHIMOHHBIE IBPUCTHYECKIE OJUMITHAIBI 110
XUMHH
http://www eidos.ru/olymp/chemistry 3anumareanHast
XUMHST
26. | Bo3myx u ero cocras. Hab6mronenue u http://www.physchem.chimfak.rsu.ru Meronuka §27 [Tpubop mis
P oopmIteHHE Pe3yNLTATOB 00yueHus XuMuu: cailT kadeapsl xumun HITTY OIIpe/IesIeHHUs]
[Jemoncmpauuonnotit Ixcnepumenm Ne OrbITa http://mctnspu.narod.ru MeTtoguueckoe 00beIHHEHNE cocTaBa BO3yXa
8. «Onpeodenenue cocmasa 6030yxa» yuuteneit xumuu Cesepo-BocTounoro okpyra ropoza
MockBbl
http://bolotovdv.narod.ru HanomeTp:
HAHOTEXHOJOTHYECKOE COODIIECTBO
27. | Bonopox. [lonyuenue Bomopoaa. Mepbr Habmronexue u http://www. nanometer.ru OHnaliH-CIIpaBOYHKUK §28 PeaxtuBel 1
0€30I1acHOCTH MPU PabOTEe C BOJAOPOIOM. odopmieHHE pe3yabTaTOB XUMUYecKux eMenToB WebElements XUMHYECKOE
IIpoBepka Ha 4nCTOTY. I'pemynii ras. OIlbITa http://webelements.narod.ru ITonynspxas 6ubanorexa 00opynoBanue
TP XMMHYECKHX JIEMEHTOB
Aemoncmpayuonnviit sxcnepumenm Ne http://n-t.ru/ri/ps Caiir Alhimikov.net: yue6usie u
9. «llonyuenue u cooupanue 6000pooa & CIIPABOYHBIE MATEPUAIIEI 10 XUMHH
nabopamopuu. Onvim Kasenouuway http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumuu
28. | Xumuyeckue CBO¥iCTBA Bojopozna. | CocTaBiieHHe ypaBHEHHS http://sysmanova.narod.ru Kabuser xumuu: cait JI.B. §29 PeakTHBBI 1
IIpumenenue. peaxuuii, PaxmanoBol XUMHYECKOE
Hemoncmpayuonnwtii Ikcnepumenm Ne | XapaKTepU3yHOILUX httg;//www 104.webstolica.ru Knaccudukarms obopynoBanue

10. «llonyuenue 600opooa peaxuyueii
AIOMUHUA CO CMecbio cynbhama meou
u xXa0puoa Hampus»

P

Hemoncmpayuonnsiii 3xkcnepumenm Ne
11.3anumamensvnvie onvimsl ¢
6000p000OM: lemarnuian danKa,
83pbleaIOUUECs NY3bIPU, IeMaloujue
MbLIbHbIE WAPUKU.

XHMHYECKHIE CBOMCTBA
BOZOPO/a, HA3HIBATH
MPOIYKTHI PEaKIH
Wcnonp3oBanue
MIPAKTUYECKUX U
nabopaTOpHEBIX PadoT,
HECIIOKHBIX
SKCIICPUMEHTOB IS
JI0Ka3aTEIbLCTBA
BBIIBUTAEMBIX
MIPEAONIOKCHUH; OITMCaHNE
Pe3YIBTaTOB ATHX PadoT

XUMUYECKUX PEAKLUI

http://classchem.narod.ru KouTpen — Xumus mj1st Beex:
y4eOHO-HH(POPMAIIOHHBIN CalT

http://kontren.narod.ru Matepuaist kadeapbl GusHdecKoi
¥ KOJDIOMAHOM XuMuu FOkHOTO (heneparsHOTO
YHUBEpCUTETA



http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/

29.

TecToBbIi KOHTPOJIL: «IIpaKTHKYM 1O
HU3Y4YEeHHIO Ta30B: KHCJI0POIa H
BOZIOPOIaY.

TectupoBanue

http://home.uic.tula.ru/~zanchem 13 onbiTa pagoTsl
yuuresas xumun: caiit H.JO. CpicmaHoBoI
http://sysmanova.narod.ru Kaduuer xumuu: caiit JI.B.
PaxmanoBoit

http://www 104.webstolica.ru Kinaccuduxarus
XUMUYECKUX PEAKIII

Pa3znen 3. [IpakTHKYM 10 U3yY€eHHIO CBOICTB BOBI M pacTBOpoB (9 u)

30. | Boma. MeToasl ompeneieHusi cocTaBa Hao6nronenue u | http://ru.wikipedia.org/wiki/Xumus Xumust 11t Bcex: §31, Bomp. 1, JlaTuuk snekrpo-
BOJIbl - aHAJIU3 U CUHTE3. oopMIIEHHE  PE3yNbTATOB | WJUTIOCTPUPOBAHHBIE MATEPHAIIBI 10 OOIIEH, 4,5, ctp.106 MIPOBOJIHOCTH,
TP OIBITa OpraHuYecKol U HeopraHmueckoi xumun http://school- 1rpoBoi
Jlabopamopnuuii onvim Ne 20. sector.relarn.ru/nsm Xumus u xu3ab — XXI Bek: MHKPOCKOII
«Onpedenenue 60001p0OBOOHOT u HAYYHO-TTOMyJISPHBIHA XKy PHAI
OuCmunIUPoOSanHOLL 600b1» http://www.hij.ruXumoza: cooOIIecTBO yunTenell XUMUK
Ha opTaje «CeTh TBOPUYECKUX yUHUTEICi
http://it-n.ru/communities.aspx?cat _no=4605&tmpl=com
[IkoIBHUKAM O XUMHH: CAUT XMMUYECKOTO (DaKyIbTETa
Aml'Y
http://www chem.asu.ru/abitur Dnextpornas
OMOIMOTEeKA M0 XUMUHW U TEXHUKE
31. | dusuyeckre U XUMHUYECKUE CBOMCTBA Ha6aronenue u http://chemworld.narod.ru Caiit «BupTyanbHast §32, TeCThl, PeakTuBBI
BOJIBL. oopmiieHHE pe3yabTaTOB XUMHUECKAasl IITKOJIa ctp. 109 XUMHUYECKOe
P OIbITa http://maratakm.narod.ru Caiit «Mup XuMum» obopynoBanue
/labopamopuvuii onvim Ne2l. http://chemistry. narod.ru XuMuK.py: caiit o xumun
Okpacka unouxamopos ¢ neiimpansHoi http://www.xumuk.ru Xumudeckas CTpaHHUKa
cpeoe SIpociasckoro LleHTpa TeleKOMMYHHUKALMH 1
. MH(POPMALIMOHHBIX CHCTEM B 00pa30BaHUM
/labopamopisiii onvim_Ne22. 5 http:/Aww.edu.yar.ru/russian/cources/chem
Cpasnenue npoé 600bl: 6000npP060OHOII, Xumuueckuii nopran ChemPort.Ru
U3 20p00CK020 OMKPLIMOZ0 6000EMa. http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yueGHble 1 cipaBoYHBIE MATEPHAJIBI
32. | Boga — pactBoputens. PacTBopsl. INpakTuueckas padora http://www. nanometer.ru OnaliH-CripaBOYHHUK §33,Bonp. 5+ | JlaTumk
TP XHMHYeCKuX sneMenToB WebElements TECTBI, CT. TeMIIepaTypbl
Jlabopamopnuuit onvim Ne 23. http://webelements.narod.ru TTomynsapras Gu6HoTeKA 113 TLIATHHOBBIH
«H3yuenue 3aeucumocmu XMMHYECKHX JIEMEHTOB
PACMBOPUMOCHIU BEU{ECINEA OM http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGrbIe u
memnepamypo» CIIPaBOYHBIC MATEPHATIbI 10 XUMUHN
http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
Mup xumuu
33. | HacelmeHnble u HeHachleHHble | Habmronenne u http://sysmanova.narod.ru Kabuuet xumuu: caiit JI.B. §34, Bomp. 4, Hudposoii
PacTBOpBL. oopmiieHHE pe3yabTATOB PaxmanoBo#t 5, ctp. 116 MHKPOCKOIT
P OIlbITa http://www 104.webstolica.ru Kimaccudukarst

Jlabopamopnuiit onvtm Ne
24.«Habnwoenue 3a pocmom
Kpucmannoe»

XUMHUYECKUX PEAKIUI

http://classchem.narod.ru KouTpen — Xumus 1mj1st Beex:
yueOHO-MH()OPMAIIMOHHBIA CaliT

http://kontren.narod.ru Marepuasst kadeapbl Gu3HIecKoit



http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://school-sector.relarn.ru/nsm
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/

¥ KoJutonTHOHM xumun FOkHOTO (herepabHOTO
YHHUBEpPCUTETA

34.

Jabopamopnuwii onvim No
«llepecviugennoiit pacmeop»

25.

Ha6aronenue u
oopmIieHHE Pe3yabTATOB
OIIbITA

http://home.uic.tula.ru/~zanchem 13 onbiTa pagoTsl
yuuresast xumun: caiit H.JO. CpicmaHoBoi
http://sysmanova.narod.ru Kaduuer xumuu: caiit JI.B.
PaxmanoBoit

http://www 104.webstolica.ru Knaccudukarus
XUMHMUYECKHX PeaKIuii

§34 nosTtop.,

3amaun 7, 8,9
+ TECTHI, CTP.

117

JaTuuk
TeMIEpaTypbl
TUTATHHOBBIA

35.

IIpaxkTHyeckast padora Ne 3
«Onpenenenue KOHUEHTPALUA
BeIEeCTB KOJIOPHUMETPUIECKHM 10
KAJTHOPOBOYHOMY TpaduKy»

TP

Hcnonp3oBanne
MPAKTHYECKHUX U
71a00paTOPHBIX PadoT,
HECIIOKHBIX
IKCIIEPUMEHTOB IS
JIOKa3aTelbCTBa
BBIZIBUTAEMBIX
MPEINOJIOKEHHIA; OTHCAHUE
Pe3yJIbTaTOB ATHX PaboOT

http://www.physchem.chimfak.rsu.ru Metoxuka
o0y4eHust xuMuu: cait kadeapst xumun HI'TTY
http://mctnspu.narod.ru Meroauueckoe 00beANHEHNE
yuuTeneit xumun CeBepo-BocTouHOro Okpyra ropoja
MockBbI

http://bolotovdv.narod.ru HarnomeTp:
HaHOTEXHOJIOTYECKOe COOOIIEeCTBO

§35,
HHCTPYKTaX
no Th

PeakTuBnl 1
XHMHYECKOE
00opyJ0BaHue,
IaTYUK OITHYE-
CKOM IUIOTHOCTH

36.

Kpucramnoruapatsl.
Jlabopamopnutii onvim No 26.
«Onpeoenenue memnepamypul
PAa31024CEHUA KDUCIMATI0ZUOPAmay

YMeHue npuMeHSTh
MOJTyYeHHbIE 3HAHUS JUIs
peleHus 3a1au

http://chemworld.narod.ru Caiit «BuptyansHas
XUMHUYECcKast HIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMum»
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://www.xumuk.ru Xumudeckas cTpaHHYKa
SIpocnasckoro LlenTpa TeeKOMMYHUKALMKA U
MH(POPMALIMOHHBIX CHCTEM B 00pa30BaHUM
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopran ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yue6mbie u cripaBoOYHbIC MATCPHATIbI

§22-35,
3a1aun: 6
ctp.117,4
ctp. 113, 2,
ctp.106

Jarunk Temnepa-
TypbI

TUIATUHOBBIN

3r7.

IToaroroska x 'MA, BITP

Pa6ota ¢ Kum

http://www. nanometer.ru OmaiiH-CITpaBOYHHUK
XUMHYECKHX 3J1eMeHToB WebElements
http://webelements.narod.ru TTomysipras 6ubaHoTEKA
XHUMHWYCCKUX DJICMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeGubie u
CITPABOYHBIE MaTE€PUAJIBI II0 XUMUHU

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
Mup xumuu

38.

TecToBblil KOHTPOJIb: «IIpakTUKYM 1O

U3y4eHHI0 CBOJICTB BO/bI

PacTBOpPOB».

H

TectupoBanue

http://sysmanova.narod.ru Kabuner xumun: caiir JI.B.
PaxmanoBoit

http://www 104.webstolica.ru Kimaccudukarst
XUMHUYECKUX PEAKIUI

http://classchem.narod.ru KouTpen — Xumus 11st Beex:
y4aeOHO-MH(POPMAIIOHHBIN CalT

http://kontren.narod.ru Matepraist Kadeaps! GHU3HUECKORM
u KosutontHOM xumun FOxHOTO dhenepamsHOro
YHHUBEPCUTETA



http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/

Pa3znen 4. OcHoBBI pacyeTHOi XumMuu (4 1)

39. | Monb — eaMHUIIA KOJIMYECTBA BEMIECTBA. | Bprmcienne xoqmuectso | http://mww.physchem.chimfak.rsu.ru Meromuxka §36, §37
Monsapnas Macca. Bplumcnenus 10 | gemecrtsa win Maccy Io 0o0ydeHNs XUMHUU: calT kadeaps! xumun HI'TIY
XUMUYECKUM YPaBHECHHUAM. KOJIMYECTBY BEIIECTBA WA http://mctnspu.narod.ru Metoauueckoe 00beIMHEHHE

Macce peareHTOB WITH yaureneld xumuu CeBepo-BocTouHoro okpyra ropona
MPOIYKTOB PEaKIUH MocKkBbI

YMeHue BBIUHCIATH http://bolotovdv.narod.ru HanomeTp:
MOJIAPHYIO Maccy 10 HAHOTEXHOJOTHYECKOE COOOIIECTBO
(hopMmyIie coeTUHEHUS,

KOJIMYECTBO BEILIECTBA,

00BeM HIIH Maccy 1o

KOJIMYECTBY BEIIECTBA,

00BbEMY HITH Macce

peareHTOB HJIH POTYKTOB

peakuuu

40. | 3akon ABoraapo. MoispHbIi 0GbeM http://chemworld.narod.ru Caiit «BupryansHas §38
ra3oB. OTHOCHTEIIbHAS [UIOTHOCTH Fa30B. Pabora ¢ kHUTOM, XUMHUECKas MIKOJIay
BrruncreHus mo XuMU4eCKIM BBITTOJTHEHHE U http://maratakm.narod.ru Caiit «Mup XuMum»
YPpaBHCHUSM. HaOnro/IcHNEe http://chemistry. narod.ru XuMuK.py: caiit o xumun

JKCIIEPHMEHTA, http://www.xumuk.ru Xumudeckast CTpaHHUYKa
rpadudeckas padora Spocnasckoro LleHTpa TeaeKkOMMYHUKAIUN U
ydammxcs, pabora ¢ HH(OPMALIMOHHBIX CHCTEM B 00pa30BaHUM
TEXHUYECKUMHU cpelacTBamMu | http://www.edu.yar.ru/russian/cources/chem
00yueHHsI, BBITOIHECHHUE Xumuueckuii nopraa ChemPort.Ru
yIpayKHEHUI U pelieHne http://www.chemport.ru Xumudeckuii cepsep
3a1a4. HimHelp.ru: yae6Hble 1 clipaBoYHBIC MATSPUAIIBI

41. | O6paboTKa SKCIIEPUMEHTATBHBIX JaHHBIX | PaboTa ¢ KHUTOMA, http://www. nanometer.ru OnnaiiH-clipaBOYHHK
C UCIOJb30BaHuEM IIU(POBOH BBIITOJIHEHHE U XUMHYECKHX 3JeMeHToB WebElements
nabopatopuu «Touka pocray. HaOI0AeHE http://webelements.narod.ru TTomysipras 6ubaHoTE KA
Yrenne rpaduKoB, JuarpaMm OKCIIEPHUMEHTA, XMUMUYECKHX 3JIEMEHTOB

rpaduueckas pabora http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeGHbIe 1
yuamuxcs, paboTta c CHpaBOYHBIE MATEPHAJIBI IO XUMHU
TeXHUUIecKuMH cpeactBamu | http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
00y4eHusl, BHITOITHEHHUE Mup XUMUu
YIPa)KHEHUH U pELICHNE
3aja4.
42. | OGBbEMHBIE OTHOMICHHS Ta30B IIPH PacueTsl Ha OCHOBE http://home.uic.tula.ru/~zanchem W3 onbiTa padoThbi §39

XUMHUYCCKNX PEAKITUAX

YpaBHEHUI peakLni, yMETb
BBIYHUCIIATH: KOJTUYECTBO
BEIECTBA, 00BEM MIIN
MaccCy 10 KOJTMYECTBY
BEIECTBA, 00BEMY HITH
Macce pearcHTOB U
MIPOIYKTOB PEAKIHH
(HaxoauTh 00BEM Ta3a 1o
KOJIMYECTBY BEIIIECTBA,

yuureass xumun: caiit H.FO. CpicmMaHoBoOIT
http://sysmanova.narod.ru Kabuser xumuu: caiit JI.B.
PaxmanoBoit

http://www 104.webstolica.ru Kimaccudukarst
XUMHUYECKUX PEAKIUI
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Macce Wil 00beMy OJJTHOTO
U3 PeareHTOB UK
MPOTYKTOB PEAKIIHN )

Paznen 5. IIpakTHKYM 10 U3y4YE€HHIO CBOCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPraHMYeCKUX coequneHuii (12 v)

43. | Oxcunsr: knmaccudukanus, | Pabora ¢ KHUIOH, http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B. §40 PeaxTuBsl 1
HOMEHKJIaTypa, CBOMCTBA, IOJNYYECHHUE, | BBITOJHEHUE U PaxmanoBoii XUMHUYECKOE
NIPUMEHEHHE. HaOII0IcHIE http://www 104.webstolica.ru Kinaccuduxarius o6opyoBaHHe
P 9KCIEPUMEHTA, XUMHYECKHX PeaKIuit
Jabopamopnbtii onvim Ne7. rpaduueckas pabota http://classchem.narod.ru KouTpen — Xumus 1ist Beex:

Habniodenue pacmeopumocmu 0Kcu008 | vyayyxcs, paGora ¢ y4eOHO-NH(OPMAIIOHHBIH CalT

AOMUHUS, HAMPUS, KATbUUA U MEOU 6 | 1oy yveciyvn cpeactamu | http://kontren.narod.ru Marepuans kadeapbl pusnHeckoit
s0de. . 00yueHHS, BBITIOTHEHUE U KoJutouiHO# xumuu KOxHOTO (henepanbHOro
Aabopamoprsiii onvim Ne28 YIPaXHEHU U PEIlICHUE YHHBEPCUTETA

Onpeodenenue Kucnomnocmu- | L. oo

OcHOBHOCHU cpeost ROJIYUEeHHbIX

PACMEOPO6 ¢ ROMOWILIO UHOUKAMOPA.

Jlabopamopnutii onvim_Ne29.

Ionyuenue  yznexucnozo  2aza  u

e3aumooeiicmeue €20 ¢ U3IBECHKOBOI

60001l

44. | TuapokcupL. OcHoBanus: | Ilpaktryeckast paboTa http://chemworld.narod.ru Caiit «BupTyanbHast §41 Hatunk pH
KJaccu hUKaIus, HOMEHKJIaTypa, XUMHYECKas IIIKOJIa)

TIOJTyYeHUE. http://maratakm.narod.ru Caiit «Mup XuMum»

P http://chemistry. narod.ru XuMuK.py: caiit o xumun

Jlabopamopustii onvim_Ne 30. http://www.xumuk.ru Xumudeckas cTpaHndKa

Bsaumooeiicmeue okcuoos kanvyus u SIpocnasckoro LleHTpa TeleKOMMYHUKALMI 1

pocopa c 6000ii, onpedenenue xa- MH(OPMAIMOHHBIX CHCTEM B 00pa30BaHUK

paKmepa 00pazoeasuiezocs 2UOPOKCUOA http://www.edu.yar.ru/russian/cources/chem

¢ HOMOWBIO UHOUKAMOpA. Xumuyeckuii nopran ChemPort.Ru
http://www.chemport.ru Xumideckuii cepsep

Jlabopamopnerii  oneum  Ne 31 HimHelp.ru: yue6Hbie 1 cipaBoOYHbIE MaTEPHATBI

«Onpeoenenue pH paznuunvix cpeoy

IIpakTuyeckas padora Ne 4.

«Omnpenenenne pH pacTBOpoB KHCI0T

M 1eJI04ei»

45. | Xumuueckue ~ cBoiictBa  ocHoBaHwid. | CocraBnenue  ¢opmyisl | http:/sysmanova.narod.ru Kabuner xumun: caiit JI.B. §42 Jatunk pH,
Peakimuss  HelTpanuzanuu. Oxkpacka | HEOpPraHUIECKUX PaxmanoBoi J03atop oobéMa
WHIUKATOPOB B IIEJTOYHOMN U | COEOUHEHUI U3YyYECHHBIX httQ://WWW 104.webstolica.ru Knaccudukarms JKUJIKOCTH,
HEUTpaNbHOW  Cpenax. [Ipumenenne | KmaccoB (OCHOBaHHMI); | XUMHYECKHX peaKIHii OropeTka,
OCHOBaHHII. YpaBHCHHUS XUMUYCCKUX | http://classchem.narod.ru KouTpen — Xumus st Beex: AaTIUK
P peakuuii (XapakTepHbIX VI | yyeGHo-MH(OPMALMOHHEI CaifT TEMIICPATypbl
Jabopamopnuiii onvim Ne 32. «Peaxyus | OCHOBaHH); http://kontren.narod.ru Matepuais! kadeapsl GusHdecKoi TIATHHOBBIH,
Hetmpanusayuuy. /lemoncmpayuontpiii | XapakTeprusoBaTh U KoJIouaHoM xumun IOxHOTO dhenepanbHoro AATIUK JaBJICHUA,
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akcnepumenm Ne 12. «Ocnosanus.
Tennoeoit 3¢hhexm peaxyuu 2udpokcuoa
HAmMpus ¢ y2neKucivim 2azom»
Jabopamopusiit onvim_Ne33.
Bzaumooeiicmeue pacmeopoe kucinom

co wienoyamu.

Jabopamopusiit onvim_No34.
Ilonyuenue nepacmeopumvix 0CHOBAHUNL
U ucciedosamue ux ceoiicme (Ha
npumepe cuopoxcuoa meou (I1)).

XHUMHYECKHE CBOMCTBa
OCHOBHBIX KJIaCCOB
HEOPraHWYECKHX BEILICCTB
(ocHOBaHMIN)

YHUBEPCUTETA

MarduTHas
MCIIaJIKa

46. | AMQoTepHBIE OKCHIBI ¥ THIPOKCHIBL IpakTukym http://www.physchem.chimfak.rsu.ru Metomauka §43
Jlabopamopnutii onvim Ne35. o0y4eHust xuMuu: caidt kadeapsl xumun HI'TTY
IHonyuenue amgpomepnwvix ocrnosanuii u http://mctnspu.narod.ru Meroauueckoe 00beAMHEHNE
ucciedosanue ux ceoiicme (Ha npumepe yuuTeneit xumun CeBepo-BocTouHOro okpyra roposa
2uopokcuoa yunka (Il)). Mocksbl
http://bolotovdv.narod.ru HanomeTp:
HaHOTEXHOJIOTMYECKOe COO0IIEeCTBO
47. | Kucnorsl.  CoctaB.  Knaccudpmkauus. | Pemenue tBopueckux 3agau | http://chemworld.narod.ru Caiit «BupryansHas §44 PeakTuBbI 1
Homenknarypa. [lonyueHue Kucor. XUMHUYECcKask MIKOJIa» XUMHYECKOE
P http://maratakm.narod.ru Caiir «Mup XaMum» o0opyioBaHue
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://www.xumuk.ru Xumudeckas cTpaHHYKa
SIpocnasckoro LlenTpa TeeKOMMYHUKALMKA U
MH(POPMALIMOHHBIX CHCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii nopraa ChemPort.Ru
http://www.chemport.ru Xumideckuii cepsep
HimHelp.ru: yue6mble u cripaBovHbIC MATCPHATIBI
48. | XuMHYecKue CBOHCTBA KHCIIOT PaGoTa ¢ KHUTOIA, http://sysmanova.narod.ru Kabuser xumun: caiit JI.B. §45 PeakTuBbI U
BBIIIOJIHEHUE U PaxmanoBoi XUMHUYECKOE
P HaOJIoIeH1e http://www 104.webstolica.ru Knaccuduxarus o6opyoBaHHe
Jlabopamopnbui onvim_Ne36. SKCTIEPHMEHTA, XUMUYECKUX PEAKLUI
Bsaumooeiicmeue memannos (maznus, | rpaduueckas pabora http://classchem.narod.ru KouTpen — Xumus ai1s Beex:
UUHKa, dicenesa, Meou) ¢ paAcmeopami | yuanyxcs, paGota c y4eOHO-HHOOPMAIMOHHBIIA CallT
kucuom. N TeXHMUEeCKHMH cpefcTBamu | http://kontren.narod.ru Matepuanst kadeapst pusnaeckoit
Aabop amozr Hotl onvim_Ne37. 00ydeHMsI, BEITOIHEHHE ¥ KOJDIOMAHOM XuMuu FOxkHOTO (heneparbsHOTo
Bsaumooeiicmeue oxcuoa meou (II) u o
. | ympakHeHwuii u peleHue YHUBEPCUTETA
OKCUOA WYUHKA C pACMeEopomM CepHoil saza,
Kuciomot.
Jlabopamopnuwiii onvim Ne38.
Bzaumooeiicmeue pacmeopoe xuciom c
HepacmeopumMvimMu 0CHOBAHUAMU.
49. | Comu. Knaccuduxanus. HomeHknaTypa. Cocrasnenne  opmyist | http://www.physchem.chimfak.rsu.ru Meronuka §46, Borp. 2, | PeakTuBHI M
Cr1oco0FbI MOTyYeHHS COTeH HEOPraHUYECKUX 00y4eHIs XUMHH: caiiT kadeapsl xumun HI'TIY 3, cTp.160 XAMHAYECKOE
COEJIMHEHUH M3YYCHHBIX | http://mctnspu.narod.ru Meroauueckoe 00beAMHEHNE obopynoBaHue

KJaccos (comei);

yuuteneit xumuu CeBepo-BocTouHoro okpyra roposaa
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yYMEHHUE Ha3bIBaTh
COCTMHEHUS U3YYCHHBIX
KJaccoB (conei);
ONpeNeNATh
MPUHAICKHOCTD BEIIECTB
K OIpe/IeICHHOMY KJIaccy
coeZIMHeHuH (coneit);
yYMEHHE COCTABIIATh
(bOpMYJIBI HEOPTaHUIECKUX
COEAMHEHUI

Mocksbl
http://bolotovdv.narod.ru HanomeTp:
HAaHOTEXHOJIOIT'NYECKOEC C006HICCTBO

50. | IlpakTudeckasi padora Ne 5. Hcnons3oBanne http://ru.wikipedia.org/wiki/Xumuss XuMus U1 BCex: [udposoii
«IToJsryyeHne MeTHOr0 Kymopoca» MPAKTHYECKHUX U WILTFOCTPUPOBAHHBIE MaTEPUAITBI 0 OOIIEH, MHKPOCKOIT
71a00paTOPHBIX PadoT, OpraHN4ecKod U HEOPTaHUYECKONW XUMUU
HCCJIOKHBIX http://www.hij.ruXumo3a: coo0IIeCTBO yunTENEH XUMHUK
SKCIIEPUMCHTOB JUIA Ha noprane «CeTb TBOPUECKUX YUUTENIEH»
AOKA3aTCIILCTBA http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
BBIIBUTACMBIX [IIkoNbHUKAM O XMMHH: CAUT XUMUYECKOTO (haKyIbTeTa
TIPENOIOKEHNMN; OIUCAHUE | A Ty
Pe3yJILTaTOB STHX paboT http://www chem.asu.ru/abitur DnexrponHast
OMONMMOTEeKa IO XUMUU U TEXHUKE

51. | CgoiicTBa coneit PaGora ¢ KHUTOIA, http://www. nanometer.ru OxmaiiH-cipaBOYHHK §47 PeaktuBsbl u
BEITIOJTHEHHE U XUMUYeCKUX deMenToB WebElements XUMHUYECKOe
HaOJTFO/ICHHE http://webelements.narod.ru IomysspHas 6ubaroTeKa oGopyoBaHue
IKCIIEPUMEHTA, XUMHUYECKHX JJIEMEHTOB
rpaduueckas pabora http://n-t.ru/ri/ps Caiit Alhimikov.net: yue6ubie 1
yuauxcs, pabota ¢ CIpaBOYHBIC MATEPHAJIBI IO XUMHHU
TexHUUIecKkumu cpeactBamu | http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
00y4eHusl, BHITOITHEHHE Mup xuMuu
YIPa)KHEHUH U pELICHNE
3aja4.

52. | IpakTu4eckasi paGora Ne6. Perenue IpakTuyeckas paGoTa http://home.uic.tula.ru/~zanchem 13 onbiTa pagoThl §47,848, PeakTuBbl 1
IKCNEPUMEHTAIBHBIX 32121 MO TEME yuuteass xumun: caiit H.JO. CpicMaHoBoii HAHCTPYKTAXK XUMHUYECKOE
«IIpaKTHKYM N0 H3y4eHHIO CBOHCTB http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. o Th 06opynioBanme
BelIeCTB OCHOBHBIX KJIACCOB PaxManoBoii
HEOPraHM4eCKHX COeIMHEeHHID http://www 104.webstolica.ru Kimaccudukarust

XUMHUYECKUX PEAKLII
53. | IMoaroroska k TUA, BIIP PellieHue TUIIOBBIX http://chemworld.narod.ru Caiit «BupryansHas §40-47

MIPUMEPOB KOHTPOJIBHO-
M3MEPUTETBHBIX
MaTepHajoB

XUMHUYEcKast [IKOJIa»
http://maratakm.narod.ru Caitr «Mup XuMum»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumudeckas cTpaHHYKa
Spocnasckoro LleHTpa TeneKOMMYHUKALMNA U
WH(POPMAIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii mopranx ChemPort.Ru
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http://www.chemport.ru Xumudueckuii cepsep
HimHelp.ru: y4eOHble 1 cripaBoYHbIC MaTEPUAIIBI

54. | TectoBblii KOHTPOIB: «[IpaKTHKYM MO TectupoBanne http://sysmanova.narod.ru Kabuser xumuu: caidt JI.B.
HU3y4YEeHHIO CBONCTB BeIeCTB OCHOBHBIX PaxmanoBoit
KJIACCOB HEOPTAHMYECKHX http://www 104.webstolica.ru Knaccuduxarus
coeTMHEHHI». XUMUYECKUX PEAKIUI

http://classchem.narod.ru KouTpen — Xumus 1ist Beex:
y4eOHO-MH(DOPMAIMOHHBIN CalT
http://kontren.narod.ru Matepuains kadeapb! Gusnyeckoi
1 xoJutoniHON XuMuH FOxHOTO (herepaabHOTO
YHUBEPCUTETA

Pa3nen 5. OcHOBBI ONBITHO-)KCIIEPUMEHTAJIBLHOM 1 MPOEKTHOM nesaTeabHOCTH (161)

55. | TexHuka 6€30MaCHOCTH NPY BBINOJIHEHUH | Yvenne —xapakTepusosats | http:/ru.wikipedia.org/wiki/Xumusa Xumus s Beex: PeaktuBb u
CaMOCTOSITENTLHBIX OITBITOB U | BakHEHIIHe  XHMHUYECKHe | WUTIOCTPUPOBAHHBIC MaTEPUAIIBI IO OOIIEH, XUMHYECKOE
OKCICPUMCHTOB B IOMAIIHUX YCJIOBUSIX U | [JOHSATHS: XMMHUYECKUI | OpraHuYECKON U Heopranuyeckou xumuw http://school- 06opynoBaHue
C HCIO0JIb30BaHUEM 000pyn0oBaHUs aJeMeHT, Kimaccudukarus | sector.relarn.ru/nsm Xumus u sxusab — XXI Bek:

XUMHYECKOi 1ab0paTOpUH. BEILIECTB HAy4YHO-TIOMYJIAPHBIN JKypHaII
http://www.hij.ruXumo3sa: coobiiectBo yuurtesneit Xumun
Ha noptase «CeTh TBOPYECKUX YUHUTEIIeH)
http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
[IkoJIbHUKAM O XUMHHU: CAUT XMMHUYECKOTO (DaKyIbTETA
Antl'Y
http://www chem.asu.ru/abitur Dnextpornas
6ubnIMoTeKa M0 XUMUHU U TEXHUKE

56. | ITpaxkTuueckasi padora Ne7. O6pamienre | Mcnonbs3oBanue http://www.physchem.chimfak.rsu.ru Metoxuka PeaxtuBbl 1
CO CTEKJIOM (cm6a}me CTEKJISIHHOM na6opaTopHoro 06yqu1/1;[ XVUMHWUU: CalT Ka(l)eﬂpm xumuu HI'TTY XUMHYECKOE
TPyOKH, H3TOTOBJIEHHE: [THIIETKH; 000pynoBaHus U http://mctnspu.narod.ru MeTtogudeckoe 00beIMHEHNE obopynoBaHue
KaIlMJUIAPOB; MPOCTEHIINX Y3II0B; CTEKJISIHHO# MOCY 1Bl yuauteneit xumuu Cesepo-BocTounoro okpyra ropoza
MIPOCTEHIINX TPUOOPOB) MIPOBEJICHNE HECIOMKHBIX MOCKBBI

SKCIICPUMEHTOB JUIA http://bolotovdv.narod.ru Hanomerp:
A0Ka3aATEILCTBA HAHOTEXHOJIOIHYECKOE COOOILECTBO
BBIJIBUTAEMBIX
MPENOI0KEHUI; OITMCaHUE
PE3YNBTATOB ITHX PadOT
57. | Xumudeckuii aHau3: KaYeCTBEHHBIN U PeaktuBbr 1

KOJHNYCSCTBECHHBIN

3HaHHE OCHOB
XMMHMYECKOT'0 aHaIu3a

http://chemworld.narod.ru Caiit «BupTyaspHast
XUMUYECKast [IKOJIa»

http://maratakm.narod.ru Caitr «Mup XuMun»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumudeckas cTpaHHYKa
Spocnasckoro LleHTpa TeneKOMMYHUKALMNA U
WH(POPMATMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii nopranx ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep

XAMHAYECKOE
obopynoBaHne
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HimHelp.ru: yueOHble 1 cripaBoYHbIC MaTEPUAIBI

58. | Teoperuueckue OCHOBBI OIIBITHO- | YMeHUe OOBACHATH http://www. nanometer.ru OmnaifH-cIIpaBOYHHK PeaxTuBbl 1
IKCTIIEPUMEHTATLHON " MIPOEKTHOHM | 3aKOHOMEPHOCTH XUMHYECKHX 2eMenToB WebElements XUMHUYECKOE
ACATETIEHOCTH. M3MCHEHHs CBOHCTB http://webelements.narod.ru ITomyssipHas 6ubIHOTEKA obopyoBanme

BCIIECTB , 3HAHME OCHOB XUMHUYECKUX JJIEMEHTOB
3KCHGPHMEHT3HBH°I71 n http://n-t.ru/ri/ps Caiit Alhimikov.net: yue6HbIe 1
HPOCKTHON ACATCILHOCTH CIIPABOYHbIC MATEPUAJIBI 10 XUMHUU
http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
Mup xumuu

59. | BbIOop TeMBbI MPOEKTA. YMeHue miaHupoBaTh http://home.uic.tula.ru/~zanchem 13 onbiTa pagoThl

[InanupoBaHue AEATENHHOCTH. COOCTBEHHYO yuntens xumuun: caiit H.IO. CpicmaHoBoO#
OKCICPUMEHTAIbHYIO http://sysmanova.narod.ru Kabuner xumun: caiit JI.B.
JOCATCIBHOCTDh , YMCHUEC PaxmaHnoBoit
BBIIBUTATh TUTIOTE3bI, http://www 104.webstolica.ru Knaccuduxarust
CTABHTh IPOCKTHBIC 3AJAYH. | yyvpyecKkuX peakiiuil

60. | [loaroroska npoekra. Coop uHpOpMamu | YMeHHUE MITaHUPOBATH http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PeakTuBbI 1
no JaHHOH Teme. MopenupoBaHue | COOCTBECHHYIO PaxMaHOBOIA XUMHYECKOE
MPOEKTHOM JEeSATEIBbHOCTH. SKCIIEPUMEHTAIBHYIO httQ: /Iwww 104.webstolica.ru Knaccudmkaunﬂ 060py)103aH1/Ie

JACATCIBbHOCTD , yMeHI/Ie XUMHUYECKUX peaKqu}]

BBIJIBUTaTh IHIIOTE3bI, http://classchem.narod.ru KouTpen — Xumust 1j1s1 BCex:
CTaBUTb MMPOCKTHLIC 3a/1a4u, yqe6H0'HHd)OpMaHHOHHBIﬁ calT

cobupath MEGOPMAIHIO U3 | httn://kontren.narod.ru Matepuars kadeaps! husnueckoit
PasIMIHBIX HCTOUHHKOB, ¥ KOJUTOMIHOM Xumun FOKHOTO (henepanbsHoro
AHAJIN3UPOBATH, VHUBEpCHTETA

MOJIEJIMPOBATh

IKCIIEPHUMEHT

61- | Bomonnenue yueOHBIX NpOEKTOB, | Mcmosb3oBaHue http://ru.wikipedia.org/wiki/Xumuss XuMust 1j1d BCEX: PeaktuBbl 1

64. OIIBITHO-3KCIIEPUMEHTAIIbHBIX pa60T. J]a60paTOpHOFO HIITFOCTPUPOBAHHBIC MaTESPHAJIBI I1O o61_uei/'1, XUMHNYECKOEC
IIpakTuyeckne pabdorsl mo  TemaM | 00OPYNOBaHUS U OpraHHYECKO# 1 HeopraHuueckoi xumun http://school- 000pyI0BaHHE
NPOCKTOB y4alluXcs CTEKIJISIHHO# MOCY bl sector.relarn.ru/nsm Xumrust u xu3eb — XXI Bek:

ITPOBEICHHC HAyYHO-TIONYJISIPHBIN JKypHAI
9KCTICPUMEHTOB U http://www.hij.ruXmmo3a: coobIecTBo yunTeneii XUMUH
AOKA3ATEILCTEA Ha noprajie «CeTh TBOPYECKHX yUUTENei»
BBIABUIaeMBIX http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
TIPCATIONOKCHIH, OIMCAHHUE | 11130 p prprkaM 0 XMMHAH: CafiT XHMHYECKOTO ¢axynpreTa
Pe3yIIbTaToOB 3TUX PadoT ATy
http://www chem.asu.ru/abitur Dnexrpounas
OMOIMOTEKA 10 XUMHUHU U TEXHUKE
65. | TToaroroBka y4eOHBIX MPOCKTOB K 3alTe | BBIOOp TEMbI MPOEKTA http://ru.wikipedia.org/wiki/Xumus XuMus Ui Bcex:
HWJUTIOCTPHUPOBAHHBIC MAaTEPHAIBI 110 OOIIEH, OPraHHIECKON H
HEOpPraHu4eCcKol XUMUU
http://school-sector.relarn.ru/nsm Xuwmus u sxuzab — XXI| Bek:
HAYYHO-TIOMYJISIPHBIN JKypHAI
66. | TIpomexxyToUHas aTTeCTAIHUS. Cocrasnenune 3nekTpoHHbIx | http://www.physchem.chimfak.rsu.ru Meroauka

3a1111/1Ta ITPOCKTOB

Tpe3eHTaLMIT

o0y4enust xumun: cat kadeaps! xumun HI'TIY
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http://mctnspu.narod.ru Metoaudeckoe o0beIUHEHHE
yuuteneil xumun CeBepo-BocTouHoro okpyra ropona
MocksbI

http://bolotovdv.narod.ru HanomeTp:
HaHOTEXHOJIOTHYECKOE COOOIIEeCTBO

67.

IMoaroroska k 'MA, BIIP: pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX 33 JaHUM

Pemenne THIIOBBIX
NIPUMEPOB KOHTPOJIBHO-
HU3MEpPUTENBHBIX
MaTepuasoB

http://www. nanometer.ru OnaiiH-CripaBOYHHK
XUMU4ecKkux anemenToB WebElements
http://webelements.narod.ru TTomysipaas 6ubIHOTEKA
XHMHYECKHX JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe u
CIIPABOYHBIC MATEPHAJIBI 10 XUMUHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu

PeaktuBel 1
XMUMHUYECKOE
00opyI0BaHUE

68.

O06001IEeHNE, CHCTEMATH3AIIMS U
KOPPEKIIUS 3HAHUM YUaIIUXCs 3a KypC
«DKCIIepUMEHTAIbHAS XUMHUS, 8 Kitacc.
TecToBBII KOHTPOJIb.

TectupoBanue

http://sysmanova.narod.ru Kabuner xumuu: cait JI.B.
PaxmanoBoit

http://www 104.webstolica.ru Knaccudukanus
XUMHYECKUX peaKInil

http://classchem.narod.ru KouTpen — Xumus st Beex:
yueOHO-MH(OPMAIIMOHHBIH CalT

http://kontren.narod.ru Matepuaist kadeapbl GuU3nIecKoi
1 KoJuIoniHOM xuMuK KOxHOTO (henepanbHOro
YHHUBEpCHUTETa

Pabota c
TecTaMu
(vHAMBHTyaTb
HBIE 3aJ]aHU)
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KAJIEHJAPHO-TEMATHYECKOE IVIAHUPOBAHHUE

MoOdeiicmeus cynvpuma nampus c
nepoKcuOomM 6000pooOa)

rpaduyeckast padbora
ydamuxcsi, pabora c

http://www.chemnet.ru Tazeta «Xumus» 1 caiiT [T yanuTemst «51
Wy Ha YPOK XUMHH»

9 knacc

Ne Tema ypoka ®Dopmbl padoThI € DJIeKTPOHHbIE 00pa30BaTe/IbHbIEe Pecypchl Kon-Bo| Hara |HUudopmanu| Hcnoan3oBanue

n/ ol0y4yaromumucs 4acoB OHHAasl o0opynoBaHus

. nomgep:xkka |  «Touka pocra»

y4eOHUK
Pyosumuc
rE.,
Denvoman
@.I'". Xumust:
9K
BeeneHue B Kypc « IKCHEePUMEHTAILHASI XUMHSI-9» (2 u)

1. | Bsoonwtii uncmpyxkmasc no Th Pa6ota c kHUro#, | http://ru.wikipedia.org/wiki/Xumus Xumus 1j1st Beex: 1 TexHuka
Xumust - HayKa | BBIIOJHEHHE U | WUTIOCTPUPOBAHHBIC MaTepHAIIBI 110 0011, OpraHNYecKOi 1 Oe3omacHoCTH B
JKCIIePUMEHTAIIbHAS. HaOJI0ICHUE Heopranuueckoi xumum http://school-sector.relarn.ru/nsm KaOMHETE XUMHUH
P JKCIIEPHMEHTA, Xumus 1 ku3Hb — XX| Bek: Hay4qHO-TIOMYIApHBIHA KypHAI neHntpa «Touka
JMemoncmpayuonnotit onetm Ne 1. | rpaduyeckas pabora | http://www.hij.ruXumo3a: cooGIIECTBO yunTeNeH XUMUH Ha PocTay.
O3naKkomaenue ¢ 1a60pamopHvlm | ydaumxcs, padora ¢ | nmopraie «CeTh TBOPUYECKUX YUHTEIIEH) 3HAKOMCTRBO C
obopyoosanuem; npuémul | TexHU4YeCKuMH cpeactBamu | http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com 060pyIOBaHHEM.
be3onacnoil pabomoi ¢ HUM. o0y4eHus, BoinosiHeHne | [lIkonbHUKaM 0 XUMHH: caiT XuMudeckoro daxysiprera Antl'Y

yrOpakHeHWH W perrenne | http://www chem.asu.ru/abitur
3a1a4 OnekTpoHHas OHOIHOTEeKa IO XUMHHU U
TEXHHKE

2. | BxoaHoe TecTHpPOBaHHE MO TectupoBanue 1
TEOPeTUYEeCKUM U MPAKTHYECKHM
3HAHHUAM 32 8 Kj1acce

Pa3nen 1. MHoroo0pasue XuMH4eCKUX peakuuii B dKcepuMeHTaabHOM xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | Ilpakmuueckas paboma Ne 1 BeimosHeHAE 1 http://rushim.ru/books/books.htm3nexTpornast GubmHOTEKA JlaTuuk Temiepa-
«llIpasuna mexnuxu HablroieHne y4eOHBIX MaTEPHANIOB 0 XuMuu Ha moprajie Chemnet TYpBHI (TepMomnap-
bezonacnocmu npu pabome ¢ 9KCIIEPUMEHTA, http://www.chem.msu.su/rus/elibrary DnemeHTs! sku3HH: caiiT HEIHT), CIMPTOBKA
nadopamopHsim 060pydosanuem. rpadrmyeckas paboTta yautens xumun M.B. ConoBreBoii
H3yuenue cmpoenus niamenuy y4amnmxcs, pabora ¢ http://www.school2.kubannet.ru Durmmkroneaus «Ilpupoga

TEXHUYECKIMH CPEJICTBAMU | HaYKH»: XUMHSA
00yUeHNI, BBITOIHEHHE http://elementy.ru/chemistry
YIOPa)KHEHUH U pelIeHUE
3a1a4
4, OBP B skcTIeprMeHTANBFHON XUMUK | BrimonHenne u [Mopran pyHIaMEHTATEHOTO XMMHYECKOTO 00pazoBarust ChemNet. 1 §1, Jatunk
Jlabopamopnutii onvim Ne 1 HaOJIOIeHIEe Xumuueckas nH(popManrnoHHas ceTh: Hayka, oOpa3oBanue, TEMIIEPATy PBI
«H3yuenue peaxyuu 63au- 9KCHEePUMEHTA, TEXHOJIOTUH TUTATHHOBBIHA
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TEXHUYECKUMU CPEJCTBAMU
00yd4eHUsI, BHIIOITHEHHE
yIpa>KHEHUH U peleHne
3aa4

http://him.1september.ru Exunas kostexius LIOP: [peameTras
KOJUIEKIUSA « XUMUDY
http://school-collection.edu.ru/collection/chemistry EctectBenno-
Hay4HbIe dKcriepuMeHThI: Xumust. Kosuekuus Poccuiickoro
00111e00pa30BaTEILHOTO IIOpTalIa

TennoBoit 3¢hhexT XuMIIECKux PabGota ¢ kHurOH, http:www alhimik.ru Beepoccuiickas onmummuana ImKoIbHAKOB 10 §2 Jaranx
peakiuii. [Torstre 00 3K30- 1 BBIMIOJIHCHUE U HAOTIOICHHE | XUMHUH TeMIIepaTyphl
SHIOTEPMHUYECCKUX PEAKIIHSX. 9KCIEPUMEHTA, http://chem.rusolymp.ru Opranuyeckast XUMHS: SISKTPOHHBIN TUIATHHOBBIH
Hemoncmpayuonnstii onvim Ne rpadudeckas padorta YYEeOHHK JUTS CPEIHEH IIKOJIBI

2[pumepol 3x30- U ydammxcs, pabora ¢

IHOOMEPMUYECKUX PeaKyUil. TEXHUYECKUMH CPEJICTBAMH

Memoncmpauuonnotii onvim Ne 3 00y4eHUSI, BBIMOIHCHHE

«Tennoesoii aghhexm pacmeopenus | ynpaxxHeHUH U pellieHue

seujecma 6 600e» 3a1a4

CKOPOCTh XUMHYCCKHX PEaKIUi http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoii §3 Hatuuk pH
Jemoncmpayuonnotit onvim Ne http://www  104.webstolica.ru Kiaccupukaruss XAMHYECKUX

4B3aumodeticmeue yunka c peakumii

COMAIHOU U YKCYCHOU KUCLOMAMU. http://classchem.narod.ru KouTpern — Xumus st Bcex: yueOHO-

B3zaumooeticmeue MH(POPMALMOHHBINA CalT

SPAHYIUPOBAHHO20 YUHKA U http://kontren.narod.ru  Matepuansl kadeapsl (GuU3NUSCKOH U

YUHKOBOIL NblIU C CONAHOU KoyutoniHOM xumun FOkHOTO benepanbHOro yHUBEpCUTETa

Kucromou. Bsaumoodeiicmsue

oxcuoa meou(ll) ¢ cepnoui

KUCIOMO1 pa3HOU KOHYeHmpayuu

npU pasHuiX memnepamypax.

Jlabopamopuutit onvim Ne 2

«HM3menenue pH ¢ xo0e

OKUCTIUMENTbHO-60CCIANO-

BUMENILHBIX PeaKyuily

Ilpakmuueckasn paboma Ne2. IIpakTrueckas pabota http://chemistry. narod.ru XuMuK.py: caiit o xumun Jatanx
H3yuenue enuanua ycnosuii http://www.xumuk.ru Xumrdeckast ctpaniuka SIpociaBckoro HalpsDKEHHS

npoBeOeHUA XUMUUECKOI peaKyuu
Ha eé ckopocmb. TH

P

Jabopamopnutit onvim Ne 3
«Cpasnumenvnas xapaxkme-
PUCHUKA 60CCMAHOBUMEIbHOU
CHOCOOHOCI U MEMATTLO6)

LenTpa TereKkoMMyHUKaIUi 1 HHOOPMAIMOHHBIX CHCTEM B
o0OpazoBaHNH

ITonroroska x T 1A

Pemenne THITOBBIX
MIPUMEPOB KOHTPOIBHO-
M3MEPUTETHHBIX
MaTepHaIoB

http://www himhelp.ru Xumus: Matepuanst « Bukuremiam —
CBOOOIHO PHITUKIIONE TN

http://ru.wikipedia.org/wiki/Xumust XuMus Il Bcex:
WJUTIOCTPHUPOBAHHBIE MaTEPHAIIBI TTO 00TIIeH, OpraHYeCcKOi 1
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm Xumus

u xku3Hb — XXI BeK: Hay4YHO-NIOMYJISAPHBIA XKypHAI
http://www.hij.ruXumoza:  cooliecTBO  yumTenel XHMHH Ha
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nopraie «CeTtb TBOPYCCKUX y‘IPITeJ'ICfI»

Tema 2. Inexmponumuueckan ouccoyuauus (9 u)

9. | DmexrponutHyeckas mucconuanus | . PaboTa ¢ KHUTOI, http://chemistry. narod.ru XuMuK.py: caiiT o xumun §6 JlaTauk aiekTpo-
— IIABHOE YCJIOBHE MTPOTEKAHHSI BBITIOJIHEHUE U HaOmroaeHue | http://rushim.ru/books/books.htm DiexTponnas 6ubianoTeka MPOBOTHOCTH
peakiuii B pacTBOpax. 9KCHEePUMEHTA, y4eOHBIX MaTepHaNoB 10 XUMuH Ha opraie Chemnet
Jlemoncmpayuonnslii onvim rpaguyeckast pabora http://www.chem.msu.su/rus/elibrary DnemeHTbI )u3HH: CAUT
Ne4Hcnwimanue pacmeopog yuamuxcsi, pabota c yuutens xumun M.B. ConoBeeBoit
seuyecmes Ha JIeKMpUiecKyo TeXHHUeCKUME cpeacTBamu | http://www.school2.kubannet.ru Summknoneaust «IIpuponsa
npogooumocmy. J{eusicenue uonog | 00yuCHUS, BHITIOTHEHUE HayKi»: XUMHS
8 INEKMPUHECKOM NoJe. YIPaXHEHUI U PEIlICHUES

3a/1aq
Hemoncmpayuonnuwtii onvim Ne5
«Inekmponumol u
HEIIeKMPOnUmsl»

10. | DnekTposnuTHyeckas muccoranus | Pabota ¢ KHUTOH, http://it-n.ru/communities.aspx?cat no=4605&tmpl=com §7 PeakTuBbl 1

KHUCIIOT , IeNI0YeH 1 comeit. BBINIONTHEHHE U HaOmoieHne | 11IKombHUKAO XMMHUH: CAiT XUMHUYecKoro (akynpTeta Antl'Y XUMHYECKOE
9KCIEPUMEHTA, http://www chem.asu.ru/abitur Dnektpornas 6ubmHOTEKA MO obopynoBaHue
rpadudeckas padbora XUMUU U TEXHUKE PeaktuBbl 1
yyaiuxcs, pabora ¢ http://rushim.ru/books/books.htm DnexrponHas GubmmoTeka XUMHYECKOE
TEXHHYECKUMH CPEJICTBAMH | y4eOHBIX MATEPHAJIOB 10 XUMUH Ha mopTtane Chemne obopynoBaHue
00yUeHNSI, BBITOIHEHHE
YIPa)KHEHUH U peLIeHUE
3a1a4

11. | CunbHble 1 cabbie SIEKTPOIUTHL INpaxtiyeckas pabota http://www.edu.yar.ru/russian/projects/predmets/chemistry §8 JlaTunk s1eKTpo-
Jlabopamopnutii onvim Ne 4 JlucTaHIIOHHBIE 3BPUCTUYECKUE OJMMITHAIBI IO XUMUHU MIPOBOIHOCTH
«CunvHbie u cnadwie Inex-
mpoaumuly

12. | Peaxuyuu nOHHOTO OOMEHa. . IIpakTrueckas pabora http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu §9 Jat4uk 31exTpo-
Jlabopamopnuiii onvim Ne 5 http://rushim.ru/books/books.htm BiexTponnas GubnroTexa MPOBOAHOCTH,
«B3aumooeiicmeue zuopokcuoa yueOHBIX MaTEepUAIIOB 10 XUMUH Ha ropTaie Chemnet J03aTop 00BEMa
bapus ¢ cepHoil KUc10moit» http://www.chem.msu.su/rus/elibrary DnemMeHTbI KU3HA: CailT SKHJIKOCTH, OF0-
IMoaroroska k TNA yuautenst xumun M.B. ConoBbeBoit peTka

http://www.school2.kubannet.ru Dunmknomne st «IIpuposa
HayKn»: XUMHS

13. | Peakuuu HOHHOTO OOMEHA. [Ipaxtudeckas paborta http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHYECKOE HIOBTOPHUTH | JIaT4uK 3MIEKTpO-
Jladopamopuwtii onvim coo0rIecTBo §9 IIPOBOJIHOCTH
Ne6Peaxyuu ~ obmena  medxcoy http://www. nanometer.ru OriaifH-ClIpaBOYHIK XHMHIECKHAX
pacmeopamu I1eKmpOUmOs. snemeHToB WebElements
Jabopamopnetii.  oneem  Ne 7 http://webelements.narod.ru TTomyssipras GuGHoTEKA
«Obpazosanue coneii aMmmoHun» XAMAYECKUX DJIEMEHTOB
ITonroroska x T 1A

14. | Ilpakmuueckan  paboma  Ne3. | Tlpaktuyeckas paboTa http://www himhelp.ru Xumus: Matepuanst « Bukuremiam — PeakTnBbI N
«Pewenue  IKCHEPUMEHMATLHBIX CBOOOHOM SHIMKIIOME TN XAMHAYECKOES

3a0au na onpeoeneHue KAMuUOHO8

http://ru.wikipedia.org/wiki/Xumust XuMust 11 BCEX:

o0opynoBaHne
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u anuonoe»Th

WIUTIOCTPUPOBAHHBIC MaTepHaJIbI 10 OOIIEH, OpraHMYeCKON 1
Heopranudeckoi xumuu http://school-sector.relarn.ru/nsm Xumust
1 xku3Hb — XXI BeK: Hay4YHO-NONMYJISIPHBINA XKypHAI

15. | T'uopoaus coneil. Pabota c kHurOH, http://www himhelp.ru Xumus: Matepuansr « Bukuneaum — 1 § 10 PeakTtuBoI 1
IMoaroroeka k TMA BBIMIOJIHEHUE U HAOJFOJICHHE | CBOOOIHOM SHIMKIIONE TN XUMHAYECKOES
SKCIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumus XuMus s BCeX: o00opyIoBaHUE
rpaguueckast pabora WIUTIOCTPUPOBAHHBIC MATEPHAIBI IO O0IIEH, OPraHUYeCKON U
ydammxcsi, pabora ¢ Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
TEeXHUYECKUMH CpeicTBaMu | U xu3Hb — X XI BeK: HAyYHO-MTOMYIIAPHBINA JKypHAI
00yueHHS, BHITIOTHEHUE
yIPaXHEHUH U pelleHne
3a1a4

16. | Hpaxmuueckan paboma Ned. [IpakTuueckas padora http://ru.wikipedia.org/wiki/Xumuss Xumus s BCex: 1 [ToBTOpUTH | PeakTuBbl 1
Pewenue ykcnepumeHmanbHuix WIUTIOCTPUPOBAHHBIE MATEPUAITBI 10 00IIIEH, OpraHUYeCKOH 1 o XUMHYECKOE
3a0ay no meme HEOPTraHNYeCKOW XUMHUU yueOHHMKY | oOopynoBaHHUE
«Inexmponumuyeckas http://school-sector.relarn.ru/nsm Xumus u xu3ab — XX Bek: MaTtepua
ouccoyuayusan. Th HayYHO-TIONMYJISIPHBIN JKypHa rnaBsl 1.

http://www.hij.ru Xumosa: cooOlecTBo yduTeneil XUMHH Ha
nopraie «CeTb TBOPUECKHX yUHTEICH»
http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
[TkoJpHUKAM O XMMHUH: CAUT XUuMH4eckoro dakynsrera Antl'Y
http://www chem.asu.ru/abitur Dnextponnast GuGIMOTEKA 110
XMMHHU U TEXHHUKE

http://rushim.ru/books/books.htm Dnextpornas 6ubmHOTEKA
yueOHBIX MaTepUaJIoB 110 XUMUH Ha ropraie Chemnet

17. | TecToBblit KOHTPOJIbLHO pazdeny Tectupoanue. http://www himhelp.ru Xumust: Matepuanst « Bukumeminm — 1 IMoBTOPUTH
«MHoroodpa3ue XUMHYECKHX CBOOOHOW SHIMKIIONE NN 1o
peaKuuil B IKCIIePUMEHTAIbHOMI yueOHHUKY
XUMUN Martepuai

TJIaBBI
Paznen 2. [IpakTUKYM 110 M3y4eHHIO CBOHCTB MPOCTHIX BELIECTB: HEMETANJIOB U METAJLI0B, HX coeTuHeHHil (394)
Tema 3. Ceoiicmea zanozenos(5 u)

18. | Tanorensl: pUsyUECKHE U BrmonHenue http://www.chemnet.ru T"'azeta «Xumus» 1 cailT aj1st yauresst « 51 1 §12 PeaktuBel 1
XHMHYECKHEe CBOHCTBA JeMOHCTPalMOHHON paboTHI | MUy Ha YPOK XUMHUI» XAMHAYECKOe
Jemoncmpayuonnstit onvim Ne6 00opy1oBaHue
Dusuyeckue ce0lCMEa 2aN02EHO8.

Jlabopamopnuiit onvim
Ne8Pacnosuasatue consiHou
KUCIOMbl, XI0pUO08, OpOMUO0S,
©00Uu008 u tiooa.

P

19. | Xuop. CeoiicTBa U NpUMEHEHHE BrmonHeHne http://school-collection.edu.ru/collection/chemistry EctectBenHO- 1 § 13 Armapar st
XJiopa JeMOHCTPAlMOHHON paboThl | Hay4dHbIE SKCIIepUMEHTHI: XuMust. Komnekuus Poccniickoro TIPOBE/ICHUS XH-
P 00meo0pa3oBaTeNILHOTrO MopTaa

Jemoncmpayuonnotit onvtm Ne 7

MHYECKHX IPO-
nieccos (AITXP)
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«H3yuenue uzuueckux u
XUMUYECKUX CEOIICHIE XT10Pa»

20. | CoenuHeHMS raJOreHOB. Brmoinaenne http://ru.wikipedia.org/wiki/Xvumuss XuMus 1 BCeX: §14 PeaktuBel 1
XI10poBOJOPOI. JIEMOHCTPALMOHHON pabOThI | WILTIOCTPUPOBAHHBIC MATEPHAIBI 110 OOIIEH, OPraHUYeCKON U XUMHAYECKOES
Jlemoncmpayuonnstii onvim Ne§ Heopranmdeckoi xumuu http://school-sector.relarn.ru/nsm Xumus o0opyioBaHue
IHonyuenue xnopoeodopooa u 1 xku3Hb — XXI BeK: Hay4YHO-NIOMYJIAPHBINA XKypHAI
pacmeopenue e2o 8 800e.

P

21. | Hpaxmuueckas paboma Ne 5. INpaxtuyeckas pabota http://home.uic.tula.ru/~zanchem 13 omsiTa paboTh! yunTess [MoBTopuT | PeakTuBbI 1
Ilonyuenue conanoii Kuciomsl u xumun: cat H.}O. CpicmaHOBO# b § 12-15 | xumuyeckoe
usyuenue ee ceoiicme. Th obopynoBaHue
P

22. | Tloaroroska k TMA PaGora ¢ KHUTOA, http://sysmanova.narod.ru Kabuuner xumuu: caiit JI.B. PaxmanoBoii

BBITTOJTHEHHE U http://www 104.webstolica.ru Knaccudukanms XaMuIecKux
HaOJIOICHUE peakuuit
IKCIIEPUMEHTA, http://classchem.narod.ru KouTpen — Xumust 1j1st Bcex: yueOHO-
rpadudeckas padora WHGOPMALIMOHHBIN CAlT
ydammxcs, pabora ¢
TEXHUYECCKUMU CPEIACTBAMU
o6yquI/m, BBIITOJIHECHUEC
YIPa)KHEHUH U pellieHUe
3a1a4
Tema 4. Ceéoitcmea kucnopooa u cepwt (7 u)

23. | Kucnopo: nojry4eHue u Pabora ¢ KHUTOA, http://www himhelp.ru Xumust: Matepuanst « Bukumemiam — §17 PeakTuBbI 1
XMMHYECKHE CBOHCTBA. BBINIOJIHEHHE 1 HAOMIoAeHHe | CBOOOIHOMN SHIMKIIONEINH XUMHYECKOE
Hemoncmpayuonnwiii onsim Ne Q. | dKCHIepUMEHTa, http://ru.wikipedia.org/wiki/Xumusi Xumus aj1st BCex: obopyznoBaHue
«[lonyuenue u cobupanue rpaduueckas pabora WLTIOCTPUPOBAHHBIE MaTePHAIBI 110 00IIEH, OpraHuuecKol 1
KUcaopooa 8 1abopamopui ygammxcs, pabota ¢ Heoprauudeckoi xumuu http://school-sector.relarn.ru/nsm Xumus
U 3aNOHeHUe UM 2a30Mempay TEXHHYECKUMU CpeICcTBaMU | W ku3Hb — XX BeK: Hay4IHO-MOMYJISAPHBINA JKypHAI
Jlabopamopnwtit onvim Ne9. 00y4eHHsI, BEITOTHEHUE
«lopenue cepwl na 6030yxe u 6 YIPaKHEHU U PEIICHIE
Kucnopooey 3ama4
Jlabopamopnutii onvim Nel(.

«lopenue ncenesa, meou, maznusa
HA 8030yXe U 8 KUCTIOPOOey

24. | Cepa. Xumudeckue cBoicTBa cepbl. | HabmoneHue u http://kontren.narod.ru Matepuasbl kadeapst GU3HIECKON U PeakTuBbl,
Jlemoncmpayuonnoiii onvim COCTaBIICHUE TAOIMUHBIX KoJutonaHO# xumun IOxkHOTO demepansHOro yHIBEpCHTETA KOJUIEKLIUH 1
Nel0.Annomponnvle moougpuxayuy | MaTepraoB http://www.physchem.chimfak.rsu.ru Meroamka oGydeHus XUMAK: § 18 XUMHUYECKOE
cepul. O3nakomaenue ¢ obpazyamu caift kadenpsr xumuu HI'TIY o0opytoBaHuE
cepbl U eé NpupoOHbIX
coeOuHeHUl.

25. | CoemuHEeHUS CEPBI: CEPOBOIOPO/T, BeimosHenure npaktrdecknx | http://mctnspu.narod.ru Metommdeckoe 00beIMHEHIE YUUTEIEH § 19 Armapar st

€epos000POOHAs KUCTIOMA.
Cynbhuasl
Jemoncmpayuonnviii onvim

3aJJaHuI

xumun CeBepo-BocTtounoro okpyra ropoaa MockBsI
http://bolotovdv.narod.ru HaromeTp: HaHOTEXHOIOTHYECKOE
COOOIIECTBO

MMPOBCACHUS X1~

MHYECKIXPEaK-
it (ATIXP),
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Nel106pasyvt npupoomnsix
cynb@uoos u cynvghamos.
Jabopamopuwiit onvim Nel 1.
ThKauecmeennvle peaxyuu Ha
CYyIb@UO-UOHBL 8 pacmeope.

TP Jlemoncmpayuonnwlii onvim
Nel2: «llonyuenue ceposooopooa
U u3yyenue ezo ceoicmey.
Jabopamopnutit onvim Nel2:
«Cunmes cepoeoodopooa.
Kauecmeennoie peakyuu na
€eposooopoo u cynbdhuovly

http://www. nanometer.ru OnnaitH-ClipaBOYHUK XUMHYECKHUX
anemenToB WebElements

http://webelements.narod.ru Iomyssipaast GubIHOTEKA
XHUMHYECKHX JIEMEHTOB

pu-
00p U1 mosyye-
HUS Ta30B WA
anmapat Kunma
PeakTuBbl,
KOJUICKITUH U
XUMHUYECKOES
00opyIoBaHUE

26. | CoequHEHHS CEPBI: OKCUJ CEPBI BrimonHenue npaktuueckux | http://www himhelp.ru Xumus: Matepuans! « Bukurmemiam — § 20 Anmapat st
(IV), cepHuCTas KHCIIOTA M €€ CONK. | 3aJaHUM CBOOOIHOW SHIMKIIONETH MIPOBEJICHUS XU -
Jlabopamopuwtit onvim Nel3 Th http://ru.wikipedia.org/wiki/Xumus Xumus ajist BCex: MHYECKHUXpEeaK-
Kauecmeenuvie peaxyuu na WJUTIOCTPUPOBAHHBIC MATEPHAJIBI TIO OOIIIEH, OpraHUYECKOM U it (AIIXP)

cynbhum- uonsl 8 pacmeope. Heoprannueckoi xumuu http://school-sector.relarn.ru/nsm Xumust
Hemoncmpayuonnulii onvim 1 kn3Hb — XXI Bek: HayuyHO-TIOMYJISPHBINA XKy pHaI
Ne 13. «H3yuenue ceoiicme
CepHUCMO020 2a3a U CePHUCMOT
KUCciomol»

27. | CoenuHeHHs CephL: OKCHI CEPbI Pabora ¢ KHHTOIA, http://www himhelp.ru Xumust: Matepuanst « Bukuneminm — §21 PeakTuBbl 1
(VI), cepHast KHCTIOTa U €€ COJIH. BBINOJIHEHUE K HAOJIIOAeHEe | CBOOOIHOM DHITMKIIONE IHU XAMHYECKOE
Jlabopamopnotit onvtm Nol4 9KCIICPHMEHTA, http://ru.wikipedia.org/wiki/Xumust Xumus 1is Bcex: o0opyioBaHue
ThKauecmeennvie peaxyuu rpaduueckas padora WJLTIOCTPUPOBAHHbBIE MaTEPUAIIBI 110 O0IIEH, OpraHn4ecKon u
HACYTb(am-uonsl 8 pacmeope. ydJanumxcs, pabora ¢ Heopranudeckoi xumuu http://school-sector.relarn.ru/nsm Xumus
P TEXHUYECKHMU CPENCTBAMH | M kHU3Hb — XXI BeK: HAy4HO-TIOMYJIAPHBIIA KypHAI

00y4eHUS, BHITOTHEHUE
YIPa)KHEHUH U pELIECHNE
3a1a4

28. | CaoiicTBa cepHoii Pabora ¢ KHUTOH, http://chemistry. narod.ru XuMuK.py: caiit 0 xumun §21 PeakTHBbI 1
kucnots/labopamopnulii onvim BBITIOJIHEHHUE U Habroaenue | http://www.xumuk.ru XumMudeckast ctpanuuka SpociaBckoro XUMHUECKOE
Nel5U3yuenue ceoticme cepHoli SKCIEPHUMEHTA, IeHTpa TeaeKOMMyHUKAIMN U HHOOPMAIMOHHBIX CUCTEM B 00opy1oBaHue
Kuciomsl rpadugeckas paboTta o0OpazoBaHNH

ydammxcs, padora ¢
TEXHHUYECKHMH CPEICTBAMH
00y4eHHs, BHITOJHEHUE
YIPa)KHEHUH U pellicHUE
3a1a4
29. | IloaroroBka k TUA Pemenne pacuétbix 3amay | http://www.edu.yar.ru/russian/cources/chem Xumudeckuii mopras

10 ypaBHEHHUAM
XUMUYECKUX pEaKkUui C
HCHOJIb30BAHNUEM BEIIECTB,
coJeprKaIuX
OMpENENEHHYIO OO

ChemPort.Ru
http://www.chemport.ru Xumuueckuit cepsep HimHelp.ru:
y‘Ie6HHe " CITPABOYHBIC MATCpUAJIbI
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IIpUMecei.

Tema 5. Ceoiicmea azoma u ghocgpopa (9 u)

30. | A3oT: QpH3HYECKUE U XUMHYECKHE Pabota c kHuro#, http://www himhelp.ru Xumus: Matepuansr « Bukuneaum — §23

CBOJCTBA. BBITIOJTHEHHUE U HAOIIOIeHre | CBOOOJHOM SHIMKIIONEAUN
SKCIEPHMEHTA, http://ru.wikipedia.org/wiki/Xumus Xumus aist BCex:
rpaduueckas pabota WJUTIOCTPUPOBAHHBIE MaTEPHUAIIBI IO 00IIEeH, OpraHMYECKOH 1
yuamuxcsi, pabota c HeopraHuveckoi xumuu http://school-sector.relarn.ru/nsm Xumust
TEXHUYECKUMH CpeficTBaMK | U xu3Hb — XX BeK: HAyYHO-MOMYJIAPHBIHA JKypHAI
00yueHHS, BHITIOTHEHUE http://Awww.hij.ruXumosza:  coobiuecTBO yunTened XUMHH Ha
YIPaXHEHUI U PEIlICHUES noprane «CeTb TBOPYECKUX YUUTEICH
3a1a4

31. | AMMuak. Habnronenue n http://www himhelp.ru Xumust: Matepuanst « Bukuneaum — §24 Jlat4uk anexTpo-
Hemoncmpayuonnotit onetm Nel4 | marematudeckas 00paboTka | CBOOOTHOM SHITUKIIONEIUH MIPOBOTHOCTH
Tk Ilonyuenue ammuaxa u e2o pe3ynbTaToB http://ru.wikipedia.org/wiki/Xumus Xumus st BCex:
pacmeopenue 6 gooe. WIITIOCTPUPOBAHHBIE MaTEpUaITBI 110 00IIeH, OpraHn4ecKon 1
Jlabopamopnotit  onetm  Ne 16 Heoprannueckoi xumun http://school-sector.relarn.ru/nsm Xumus
«OcHogHbIE CE0IICMEA AMMUAKA) U ku3Hb — XXI BeK: Hay4HO-TIOMYIIAPHBIN JKypHANI

http://www.hij.ruXumo3a: cooliuecTBO yunTeneil XuUMUH Ha
noprase «CeTb TBOPUYECKUX YUHTEIICH

32. | Ilpakmuueckasn pa6oma No 6. [MpakTrueckad pabora http://www himhelp.ru Xumust: Matepuanst « Bukuneainm — § 25 PeakTuBbI 1
Honyuenue ammuaxa, usyuenue CBOOOIHOM 3HIMKIIONE NN XUMHYECKOE
e2o ceoticme. Th http://ru.wikipedia.org/wiki/Xumus Xumus s Bcex: o0opyioBaHue
P WJLTIOCTPUPOBAHHbBIE MaTEPUAIIBI 110 O0IIEH, OpraHn4ecKon u

Heoprannueckoit xumuu http://school-sector.relarn.ru/nsm Xumust
1 xKU3Hb — XXI BeK: HAyYHO-IIONYJISIPHBIN KypHaIl
http://www.hij.ruXumo3a: coobIecTBO yunTenein XUMHU Ha
nopraie «CeTb TBOPYECKUX yIUTENICH»

33. | Comu aMMOHHSI. [pakTrueckas pabota http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com § 26 PeakTuBbI U
Jlabopamopnutii onvim Nel7 Th [TkoJIpHUKAM O XMMHUH: CAUT XuMH4YecKoro akynbrera Antl'Y XUMHYECKOe
Bzaumooeiicmsue coneti ammonus http://www chem.asu.ru/abitur Dnekrpontas 6GubIHOTEKA O obopyznoBaHue
co wenowamu XHMHH U TEXHHUKE
P http://rushim.ru/books/books.htm Dnextpornas GubmHOTEKA

y4eOHBIX MaTepHaoB 0 XuMuH Ha moprtaie Chemnet

34. | AzorHas KucIIoTA. Ha6mronenue u http://ru.wikipedia.org/wiki/Xumus XuMus 11 BCeX: § 27 Tepmopesuctop-
Jemoncmpayuounvie onvimoi MaTeMaTH4ecKas 00paboTKa | WILTIOCTPUPOBAaHHBIE MaTEPHAIBI 110 O0IIEH, OpraHuYeckoi u HBII TaTYUK TEM-
NeNel5-17: «Ilonyuenue oxcuoa Pe3yIbTaToOB Heopranudeckoi xumun http://school-sector.relarn.ru/nsm Xumus nepaTypebl,
aszoma (IV) u uzyuenue ezo U Ku3Hb — XXI Bek: HAyYHO-ITOMYJISIPHBII JKypHAI Jatauk pH,
ceoiicmey; «OKucienue okcuoa JaTIHK
azoma (1) 00 oxcuoa azoma 3JEKTPOIPOBOTH

AV)»; «B3aumooeiicmeue oxcuoa
azoma (IV) c eoooii u
KUC10p000OM, nojiyueHue a3ommuou
KUciomul)

0CTH, ammapar
JUTS TIPOBEICHUS
XUMHYECKUX
peaxiuii
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(ATIXP),

MarHUTHas
MellaKa

35. | OxkuciuTenbHBIE CBOMCTBA a30THOM | HabmroneHue u http://ru.wikipedia.org/wiki/Xvumuss Xumus s BCex: § 27 PeaktuBel 1
KHCJIOTBI MaTeMaTH4eckas 00paboTKa | WILTIOCTPUPOBaHHBIC MaTEPHABI 110 OOIIEH, OPraHUYeCKON U XUMHAYECKOES
Jlabopamopnutii onvim pe3yIbTaToB Heopranudeckoi xumuu http://school-sector.relarn.ru/nsm Xumust o00opyIoBaHUE
Nel8. H3zyuenue ceoticme azomuou 1 kn3Hb — XXI Bek: HayuyHO-TIOMYJSAPHBINA XKypHaI
KUCIOMbl

36. | Coun a30THOI KHCIIOTHI — HUTpaThl. | . Habmromenue u http://ru.wikipedia.org/wiki/Xvumuss Xumus 1 BCex: § 28 JaTuuk
Jlemoncmpayuonnstit oneim Nel8 | marematnueckas 00pab0OTKa | WIUTIOCTPUPOBAHHBIE MAaTEPHUAIIBI TIO 00IIEH, OpraHMYECKOH 1 AIIEKTPONPOBO/TH
Th Ob6pasyvt npupoouvix Pe3yNIbTATOB Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus ocTH
HUmMpamos u gocghamos. 1 kn3Hb — XXI Bek: HayuyHO-TIOMYJSPHBINA XKypHaI
Jabopamopnutit onvim Nel9 T
O3naxomaenue ¢ a30mHbiMu U
Gochoprvimu yooopenusmu.

Jlaoopamopnutii onvim Ne 20
«Onpeoenenue ammuauHoul
CeTUmpbl U MOUEGUHBLY)

37. | ®ocdop. Coenuuenus pocdopa: I[MpakTuueckas padora. http://sysmanova.narod.ru Kabunet xumun: caiit JI.B. PaxmanoBoit §29,§30 | PeakruBbl 1
okeua pocdopa (V), http://www 104.webstolica.ru Knaccudukanus XaMuIecKux XUMHYECKOE
oprodochopHas KUCIOTA U € peakiuii o0opyioBaHue
cosm. DochopHbie ynoopeHus http://classchem.narod.ru KouTpen — Xumus a71st BceX: yueOHO-

Jemoncmpayuonnsiii onvim Nel9 MH(POPMALIMOHHBINA CalT
Th Obpasywvl kpacnoeo gocghopa,
oxcuoa gocgopa (V), npupoonvix
docamos.
Jlabopamopnuiii oneim Ne2ITh
«I'openue cepvl u ¢pocgpopa na
6030yxe U 8 KUciopooe»
Jlabopamopnutii onvim Ne22 Th
Th. O3naxomnenue ¢ A30MHbIMU U
dochoprvimu yoobperusimu.
38. | IToaroroska k TA CocraBiieHne ypaBHECHHSI http://sysmanova.narod.ru Kaburer xumuu: caiit JI.B. Paxmanosoit

peaxuumit,
XapaKTepU3yIOIIX
XUMUYECKHE CBOWCTBA
¢docdopa, okcuma
tbocdopa(V) udochopHoii
KHCJIOTBI, ¥ Pa3bsCHATh UX
B CBETE MPEACTABICHHUIA 00
3JIEKTPOJIUTUYECKON
JVCCOLMANNH U
OKHUCITUTENIBHO-
BOCCTaHOBHTEIILHBIX
MIPOIIECCAX, TPOBOUTH

http://www 104.webstolica.ru Kiraccudukanms XaMHIecKux
peakumii

http://classchem.narod.ru KouTpen — Xumus 1715t BceX: yaeOHO-
WH(POPMAIIMOHHEIA CaiiT
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Ka4eCTBEHHYIO PEaKInio
Ha QocdaT-nOHBI.
[lonumats 3HauYeHUE
MUHEPAJIBHBIX yI00peHuit
JUIsl pacTeHUi.

Tema 6. Ceoiicmea yenepooa u kpemnuus (1 u)

39. | Vrnepon, pusnyeckue CBOMCTRA. Hab6monenue u http://www.chem.msu.su/rus/elibrary DmnemMeHTsI )U3HU: caliT §31-§ 32
Annomponus yenepooa: aimas, MaTeMmaTtudeckas 00padotka | yuurens xumuud M.B. ConoBbeBoi
epachum, kapbun, gyriepenvi. Pe3yJIbTATOB http://www.school2.kubannet.ru Sutmknonenust «IIpuponsa
XuMHUYeCKHE CBOMCTBA yIiIepoa. HayKu»: XUMHUSI
Jlemoncmpayuonnstii onvim http://elementy.ru/chemistry
Ne20TB Mooenu kpucmaniuieckux
pewémox aimasza u epaguma.

40. | Okcumpl yrieposa. YrapHbid u Ha6monenue u http://www.chem.msu.su/rus/elibrary DnemeHTbI )KuU3HH: CAUT § 33-§ 35 | Maruuk saexTpo-
YIJIEKUCIBIA Ta3bl. YTOMbHAsS MaTeMaTH4eckas 00pabotka | yuuresns xumuu M.B. CosioBbeBoi MPOBOJIHOCTH,
KHCJIOTa, KapOOHATHI pe3ybTaToB http://www.school2.kubannet.ru Sutmknoneaus «IIpuposa MarHuTHas Me-
Hemoncmpayuonnulii oneim HayKu»: XUMHUs IIajgka, npubop
Ne21TBEOb6pasyvt npupoonvix http://elementy.ru/chemistry JUTS IOy YCHHUSI
KapboOHamos u CUiuKamos. ra3oB WJIM arma-
Jabopamopuwiit onvim Ne23THTh. pat Kunmna
KauecTBeHHast peaknus Ha
YIJIEKUCIIBIN Tas3.

Jlabopamopnutii onvim Ne24Th.
KauectBennas peaxims Ha
KapOOHAT-HOH.

Jlabopamopuwtit onvim Ne 25
«B3aumooeiicmeue uzsecmkosoil
6000 C Y21eKUCTbIM

2azom»

41. | Hpaxmuueckas paboma Ne7. [pakTuueckas padora. http://www.chem.msu.su/rus/elibrary DneMeHTEI )XKU3HK: CAlT § 36 PeakTuBbl 1
«lonyuenue oxcuoayznepooa (1V) yautens xumun M.B. ConoBbeBoit XUMHYECKOE
U usyueHue ezo ceoiicms. http://www.school2.kubannet.ru Sunukmoneaus «IIpupoma obopyznoBaHue
Pacnosnaeanue kapoonamoe». Th HayKn»: XUMHS

http://elementy.ru/chemistry

42. | Kpemnuil u e20 coeOunenus. Habmonenue u http://www.chem.msu.su/rus/elibrary DnemMeHTbI KU3HA: CANT § 37 PeaktuBel 1
Jemoncmpayuonnotit onstm No22 | matematudeckast oopabotka | yumtens xumund M.B. ComnoBreBoit § 38 XIUMHYECKOe
Th. O6pasybt npupoOombIx Pe3yIbTaToOB http://www.school2.kubannet.ru Sumukmoneaus «IIpupoma obopymoBaHue
KapboHamos u CUlUKamos. HAyKn»: XUMUS
Jlabopamopubtii http://elementy.ru/chemistry
(3anumamenvHulit) onbimNe
26« Buipawgusanue 6000pocieil 6
CUTUKAMHOM Klee»

43. | Moaroroska xk T'MA Pabota ¢ kauTOH, [Mopran ¢pyHIaMeHTaTIbHOTO XUMIYecKoro o0paszoBanus ChemNet.

BBIITOJIHCHUEC 1 Ha6J'IIO,ZIeHI/Ie
OKCIICPUMCHTA,

Xumnyeckas nH(opmarronHas cets: Hayka, o6pazoBanue,
TEXHOJIOTUI



http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry

rpadudeckas padoTa
y4amuxcs, pabota c
TEXHHUYECKUMHU CPEICTBAMU
00yd4eHUsI, BHIIOITHEHNE
yIpa>KHEHUH U peleHne
3a7a4

http://www.chemnet.ru I'azeta « Xumusi» u caift ayist yumnrens «51
Wy Ha YPOK XHUMHUH»
http://him.1september.ru Eaunas komtexius LIOP: [peameTHas
KOJUTEKIUS « XUMUSD»

44. | Moaroroska k T'MA PaboTa ¢ KHUTOH, http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOIOTHYECKOE IMoaroTos
BBIMIOJIHCHUE U HAOJIOJICHHE | COOOILECTBO UTBCS K
9KCIEPUMEHTA, http://www. nanometer.ru OHnaitH-CIipaBOYHUK XHMHYIECKHUX KOHTPOJIb
rpaguueckast pabora anemenToB WebElements HOMY
yJanmxcs, pabota ¢ TECTUPOBA
TEXHUYECKUMH CPEICTBAMH HHIO
00yueHHS, BHITOTHEHUE
YIPaXHEHUH U PEeIlICHUE
3aj1a4

45. | KoHTpo/IbHOE TECTUPOBAHMUE /10 TectupoBanue http://chemistry. narod.ru XuMuK.py: caiit o xumun [MoBTOpUT
nodpasoeny «IIpakTuKkym no b 1O
U3YYEHHUI0 CBOWCTB MPOCTHIX yUeOHUKY
BeIllECTB HEMETAJIOB HX MaTepua
coeuHeHni» IJ1aBbI

Tema 7. Obwue u unousudyanvusie ceoticmea memannos (11 u)

46. | Obuwme Gusnyeckue u xumuueckue | HaGuroneHue u http://home.uic.tula.ru/~zanchem 13 omsita paboThl YUHTEIIS X IMHH § 39-42, PeakTuBbI 1
CBOMCTBA METAJIJIOB: PEAKLIUU C MaTteMaTuieckas u cait H.}O. CeicmaHO0BOIA yop. 4, XUMHUYECKOE
HEMETAJIAMH, KHCJIOTaMH, COJISIMH. | Tpaduueckasoopabotk | http://sysmanova.narod.ru Kabuuer xumun: caiit JI.B. PaxmaHoBoit TECTOBbIE | 0OOpPYIOBaHHUE
BoccTaHoBHTEIBHEIC CBOMCTBA a pe3yJbTaToB http://www 104.webstolica.ru Knaccuburamms XaMAIeCKHX PeaKiuii 3aaHNS;

METAIUIOB. DICKIMPOXUMULECKULL http://classchem.narod.ru KouTpex — Xumus s Bcex: yueGHO-
DAO HANPAICEHUT MEMAILO08. UH()OPMALMOHHBINA CAT

Jlabopamopnutii onvim Ne27 Th.

Bsaumooeiicmeue memanios c

pacmeopamu coieil.

P

Jlemoncmpayuonnwtii onvim

No23TB U3yuenue obpasyos

Memainos.

P

47. | Ienounsle Metaiuibl. Coenunenns | HaGmonenue u http://www 104.webstolica.ru Kmaccudurarms XaMHIecKuX peakiuii §43 PeaktuBsl 1
IIEJTOYHBIX METAJUIOB MaTeMaTUYECKas U http://classchem.narod.ru KouTper — Xumus mist BceX: yaeGHO- XUMHUYECKOE
Jemoncmpayuonnsiii onvim rpaguyaeckas MH(OPMAITMOHHBII CalT obopynoBaHue
No24Bzaumodeticmeue uje10uHbIxX o0OpaboTka
Memanios ¢ 8000u. pe3yIbTaToB
P

48. | CpoiicTBa IIETOYHO3EMEIbHBIX Habmonenue u http://www 104.webstolica.ru Kmaccupurarnms XaMAIeCKHX PeaKIuii §44 PeaktuBb 1

METAJJIOB M UX COCTUHCHUH.
Hemoncmpauuonnotii onvtm Ne25
Bzaumooeiicmasue

MaTeéMaTu4dcCKasa u

http://classchem.narod.ru KouTpen — Xumus s BceX: yaeGHO-

rpaguyeckas
00paboTka

MH(OPMAITMOHHBII CaiT

XUMHUYECKOE
obopynoBaHne
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WENOUHO3EMENILHBIX MEMAILIOB C
60001.
Obpas3sybvl 8adiCHEUUUX NPUPOOHBIX

COeOUHEeHUN MACHUSL, KATbYUSL.
TP

pe3yinbTaroB. Pemenue
TBOPUYECKHX 3a]a4.

49. | CgolicTBa COEAMHEHUN KAIBIU. [pakTudeckas padora http://www 104.webstolica.ru Knaccudukarust X iMHIeCKHX peaKiuii § 45 PeakTuBsl 1
XKectkocTs BosIbI http://classchem.narod.ru KouTper — Xumus ans BceX: yueGHO- XUMHYECKOE
Jabopamopuwiit onvim Ne28 Th. WHGOPMAMOHHBINA CAlT 00opyIoBaHUE
OsnaxomaeHue co c8olicmeamu u
npespaujeHusMu Kapbonamos u
2UOPOKAPOOHAMOS.

Jabopamopnotit onvim Ne29 Th
Yempanenue srcecmrxocmu 600bi 6
OOMAUIHUX YCIOBUSIX

50. | CeoiicTBa aTFOMHHHS Ha6monenue u http://kontren.narod.ru Matepuassl kadeaps! HU3nIECKoit 1 § 46 PeakTuBbI 1
Jemoncmpayuonnoiii onvim MaTeMaTH4eCKast 1 KOJUTOUIHOM XuMuu HOKHOTO (heiepanbHOTr0 YHUBEPCHTETA XUMHYECKOE
Ne26B3zaumooeiicmsue antomunus ¢ | rpaduyeckas http://www.physchem.chimfak.rsu.ru Meroanka o0ydueHust XUMHHA: CAAT o0opyioBaHue
60001. Obpasyvl 6axcHeuuux o0paboTka kagenpsl xumun HI'TTY
nPUpOOHBIX coeOuneHull anomunusa | pe3ynsTatoB. Pemenue | http://mctnspu.narod.ru Metoauueckoe 00beTMHEHUE YUUTENICH XUMUH
TP TBOPYECKHX 33134 Cesepo-BocTounoro okpyra ropoga MocKBbI

51. | AmdorepHocTb OKCHIA 1 Ha6mronenue u http://kontren.narod.ru Matepuassl kadeaps! GU3NIECKOi U § 47 PeakTuBbI 1
THJPOKCH/IA aTFOMHHHSL. MaTeMaTH4ecKas u KOJUTOUIHOM XuMuK HOKHOTO (eiepaibHOTO YHUBEPCHTETA XUMHYECKOE
Jlabopamopnutii onvim Ne30 Th. rpadudeckas http://www.physchem.chimfak.rsu.ru Meroanka oGydeHust XUMHHA: CAAT obopymoBaHue
Tonyuenue cudpoxcuoa amomunusi | 00padboTKa kadenpsl xumun HI'TTY
U 83aumooeiicmeue e2o ¢ pesynbTaToB. Pemenne | http://mctnspu.narod.ru Metomudeckoe 00beIMHEHIE YUUTEICH XUMUH
KUCTOMAMU U WeT0YaMU. TBOPYECKHX 33124 Cesepo-BocTounoro okpyra ropoga MockBsl
P

52. | XKemeso. . Habmronmenue u http://kontren.narod.ru Matepuasbl kKadeaps! HGHU3NIECKOH 1 § 48 Jatank
Hemoncmpayuonnwtii onvim MaTeMaTH4YeCcKast v KoyutonaHOM xumuH KOxxHOTO (henepanbHOro YHUBEPCHTETA JaBJICHUS
Ne2706pazyvt pyo scenesa. rpadudeckasn http://www.physchem.chimfak.rsu.ru Meroanka o6ydeHust XUMHHA: CAAT
Corcueanue dcenesa 6 KUCiopooe u o0OpaboTka kadenps! xumun HI'TTY
xaope. pesynbTaToB. Pemenne | http:/mctnspu.narod.ru Metommyeckoe 00beIMHEHIE YIUTEIEH XUMUH
Jlabopamopnuiii onvim Ne 31 TBOPYECKHUX 3aJ1a4. Cesepo-BocTounoro okpyra ropoga MocKBbI
«OKucnenue jcene3a 60 61AICHOM
8030yxey

53. | CaoiicTBa coeMHEHMIT Kenesa: HaGmonenue u http://kontren.narod.ru Matepuasbl kadeapsr GU3HIECKON U § 49 PeakTHBHI 1

OKCHJIOB, THIPOKCHIIOB U COJIEH
xenesa (IT u II).

Jaoopamopnuuiii  onvim  Ne32TH
Honyuenue 2UOPOKCUOA08
arcenesza(ll) u (1) u
83aumooeticmsue ux ¢ KUCI0mamu
U wenouamu.

P

MaTeMaTHdecKas u
rpadryeckas
o0paboTka
pe3yinbTatoB. Pemenue
TBOPYECKHUX 3a/1a4.

kosumontHOM xumun KOXHOTO (enepaabHOT0 YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meroamka oGydeHwst XUMHH: CAAT
kadenpsr xumun HITTY

http://mctnspu.narod.ru Metoaudeckoe 00beIMHEHNE YIUTENEH XUMUH
Cesepo-Bocrounoro okpyra ropoga MocCKBEI

XAMHAYECKOE
obopynoBaHne
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54. | IIpakxmuueckas paboma Ne8. INpakTuyeckas padota | http://chemworld.narod.ru Caiit « BupTyansHasi XHMAYECKast IIKOJIA» § 50 PeakTuBoI 1
Pewenue ykcnepumeHmanbHuix http://maratakm.narod.ru Caiit «Mup XUMHUID» XUMHUYECKOE
3a0au no meme «Oowue u http://chemistry. narod.ru XuMuK.py: caiiT o xumun obopynoBaHue
UHOUBUOYATIbHDIE CEOTICHEA http://www.xumuk.ru Xumuueckas ctpanuuka Spocnaesckoro LieHTpa
memannos». Th TeNIeKOMMYHHKAIIHMI 1 HH(POPMAIIMOHHBIX CHCTEM B 00pa30BaHUH
P

55. | IMoaroroBka k TNA Pabota c kuuroi, http://www 104.webstolica.ru Knaccuukanus XaMA4ecKiX peaKiuit [MoBTOpUT

BBITIOJIHEHUE U http://classchem.narod.ru KouTpex — Xumus aj1st Bcex: yueOHo- b TEMY
HAOJTIOICHHE WHGOPMAIMOHHBINA CAlT «Mertann
9KCIEPUMEHTA, BI».
rpadudeckas padorta

ydammxcs, pabora ¢

TEXHUYECKUMH CPEJICTB

amu 00y4eHwUs,

BBITIOJIHEHHE

YIPa)KHEHUH U

peliieHne 3a1a4

56. | KoHTpoJIbHOE TECTUPOBAHUE 110 TectupoBanue http://www 104.webstolica.ru Knaccudukarmst XAMAYECKIX PEeaKIIHii IToBTOpPHT
noopazoeny «IIpakTHKYM 10 http://classchem.narod.ru KouTpex — Xumus s BceX: yueOHO- b IO
U3YYEHHUI0 CBOWCTB MPOCTHIX UH()OPMAITMOHHBIN CAlT yUeOHUKY
BelIEeCTB METAIVIOB MX MaTepHa
COCAMHECHUIT» [JIaBbI

Pa3nen 5. OCHOBBI ONBITHO-IKCIIEPUMEHTAJIBLHOM U MPOEKTHOM JeATeabHOCTH (124)

57. | Texunka  GesomacHoct  mpu | PaGota ¢  kuuroi, | http://www.chem.msu.su/rus/elibrary SmemMeHTsI )KuU3HH: CAUT YIUTEIS PeaxtuBbl 1
BBIIIOJIHCHUH  CAMOCTOSITEIIBHBIX | BBIIOJIHCHUE u | xumuu M.B. ConoBbeBoii XUMHYECKOE
ONMBITOB M  DKCIIEPUMEHTOB B | HaOIIOICHHE http://www.school2.kubannet.ru Durmkonemust «IIpupoma HayKn»: obopymoBaHue
JIOMAIHUX  YCIOBHAX M C | OKCICPHMEHTA, Xumust
HCIIONB30BaHMEM  00OpymoBaHMs | Tpaduueckas pabora | http://elementy.ru/chemistry
XUMUYECKO#l 1TabopaTopuH. yJaruxcsi, paborta c

TEXHHYECKUMU CPEICT
BaMH o0yd4eHus,
BBIIIOJHEHUE
YIpaXHEHUH u
pelieHue 33124

58. | Hpaxmuueckas paboma Ne9. Th INpaktudeckas pa6ora | http://www.chem.msu.su/rus/elibrary DiaeMeHTbI JKH3HH: CAAT yaUTEIsI PeakxtuBel 1
Obpauwienue co cmekiom xumun M.B. ConoBbeBoit XUMHYECKOE
(ccubanue cmekiaHHOU mpyoKu, http://www.school2.kubannet.ru Durmkmonemust «IIprpoma HayKn»: obopymoBaHue
u3z2omosienue: RUNEMKU; Xumust
KAnUIAPOS; RPOCM ElUUX Y3106; http://elementy.ru/chemistry
npocmeiiuiux npudopos)

59. | Xumuueckuii aHATN3: MareMatudeckoe http://www.chem.msu.su/rus/elibrary DieMeHTbI JKU3HU: CANT yaHUTESI PeakTuBbl U
KaueCTBEHHBIM 1 KOJIMYECTBEHHBI | pelleHue 3a1a4 xumrn M.B. ConoBreBoit XUMHUUYECKOE

http://www.school2.kubannet.ru Durmkmnonemus «IIprpoaa HayKn»: 000py10BaHUE
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XuMus
http://elementy.ru/chemistry

60. | Teoperuueckue OCHOBBI OIBITHO- | PaGoTa ¢ KHHUTOW, http://it-n.ru/communities.aspx?cat no=4605&tmpl=com [lIkonsHHKaM PeakTtuBBI 1
OKCIIEPUMEHTAIBHON M TPOEKTHOM | BBITIONHEHHE U 0 XUMHH: CalT XUMHUYECKOTO (pakyapreta Antl'Y XAMHAYECKOE
JICSITCITBHOCTH. HAOJIO/ICHHE http://www chem.asu.ru/abitur DrexTpoHHast GuOIMOTEKA 10 XUMUH U o00opyIoBaHUE

9KCIIEPUMEHTA, TEXHHUKE
rpadudeckas padoTta

yuamuxcsi, pabota c
TEXHUYIECKUMHM CPEJICT

BaMH 00y4eHUs,

BBITIOJIHEHUE

yOpaXHEHUH 1

peliieHue 3a1a4

61. | BeIGOp TeMbI IpOEKTA. JucmyTt http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoapHIKaM
ITnanupoBanue nesITENbHOCTH. 0 XMMHH: CAlT XUMHIECKOro (hakynbrera Antl'Y

http://www chem.asu.ru/abitur SnekrponHas 6HOIHOTEKA IO XUMUH
TEXHHUKE

62. | Tlogroroska MPOCKTA. Coop | CamocrositesbHas http://it-n.ru/communities.aspx?cat no=4605&tmpl=com I[lIkonsHIKaM PeakTuBbI 1
uHpopMallMK MO JaHHOW Teme. | pabora 0 XMMHH: CalT XUMHU4ecKkoro (akyabreta Antl'Y XUMHUYECKOe
MoaenupoBaHue TPOCKTHOMN http://www chem.asu.ru/abitur DnekrponHas GHOIHOTEKA 0 XUMUH H obopymnoBaHue
JICATSITBHOCTH. TEXHHUKE

63. | BeimonHenne yueOHBIX MPOekTOB, | CaMOCTOSTENBHBIC http://www.chemistry.ru JlncranuuoHHas OJMMIIMAAA 110 XUMHUH: PeakTuBbl U
OITBITHO-9KCIIEPUMEH TATBHBIX NpPaKTHYECKUE PAOOTHI | TEIEKOMMYHHKAIIHOHHBIH 00pa30BaTEeIbHBIA MPOCKT XUMHYECKOC
pabor. o0opyioBaHue
IpakTHyeckue padoThI MO TEMAM
MPOEKTOB YYalMXCsl

64. | TloaroToBka y4eOHBIX IPOEKTOB K CaMoCTOSITENbHBIE http://www.chemistry.ru JIucTaHIIHOHHAS OJIMMITHAA 10 XMMHUK:
3aIIHTe MPAKTHYECKUE PabOTHI | TEICKOMMYHHKAIIMOHHBIN 00Pa30BaTEIBHBINA MPOCKT

65. | TIpomMexyToUHast aTTeCTaITHs. Pa6ora ¢ Uteprer- http://www.chemistry.ru JIncTaHIiOHHAs OJMMIIMAAA 10 XUMHK:
3ammmTa IpoeKToB pecypcamu TeJIEKOMMYHHKAITHOHHBINA 00pa30BaTebHBIA MPOCKT

66. | TToaroroBka k TMA: pemenne PaGora ¢ KHUTOH, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIkonsH1KaM PeaktuBbl 1
MPaKTHKO-OPHEHTHPOBAHHBIX BBITTOJTHCHHUE H 0 XUMHH: CalT XUMUIECKOTO (akyaprera Antl'Y XAMHAYIECKOE
3a/IaHUiH HaOITroIeHIe http://www chem.asu.ru/abitur DnexrponHas GuGIMOTEKA 0 XUMUH H obopymoBaHue

9KCIIEPUMEHTA, TEXHHKE
rpadugeckas paboTta

ydammxcs, padora ¢
TEXHUIECCKUMH CPEJICT

BaMHU OOYYCHUS,

BBITIOJTHEHHE

YIpaKHEHUH U

peleHune 3a1aq

67. | IMoaroroBka k 'MA: pemenne OsBnagenve http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoapHIKAM PeaxTuBbl U
MPaKTHKO-OPHEHTHPOBAHHBIX HaBBIKAMH KOHTPOIA U | O XMMHH: CaliT XuMHUeckoro (akyiprera Antl'Y XAMHAYECKOE

3aJIaHuI

OIICHKH CBOEH

http://www chem.asu.ru/abitur DnexrponHas GHOIMOTEKA 10 XUMUH U

00opynoBaHne
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JeSTeTFHOCTH, YMEHUE
MIPEBUIICTH
BO3MOXKHEIE
IIOCJIEACTBUS CBOUX
JIercTBUI

TCXHUKC

68.

O060011IEeHNE, CHCTEMATU3ALIHS U
KOPPEKIUS 3HAHUN YUAIIUXCS 3a
Kypc «IKCIepUMEHTATbHAST X UMU -
9%, 9 xiacc.

TecToBbII KOHTPOIb.

TectupoBanue

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonsHHKaM
0 XMMHH: CAlT XUMHIeCKOro (hakynbrera Antl'Y

http://www chem.asu.ru/abitur SnekrponHas 6HOIHOTEKA IO XUMUH H
TEXHUKE

Pabora ¢
TeCTaMH
(vHMBU
yaJTbHBIC
3aJ1aHMs)



http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/

JINTEPATYPA

Y4eOHo-MeTOoAMYECKOE 00ecTedeHre KYpca XMMHUU OCHOBHOM 00111e00pa30BaTe/IbHOI 1IKOJIbI

1. Pymwuruc I'. E. Xumus: 8 ki.: yue0. mis obmeodpasoBar. yupexaenuit / I'. E. Pymsutuc, @. T
®enpamad. — M.: [IpocBenienue.

2. Pymwurtuc I'. E. Xumus. 9 xinacc. ®I'OC: yue6. 115 obmeodpasosar. yupexaenuii / I'. E. Pyasutuc,

@. I'. ®enpaman. — M.: Ilpocsemenue, 2019.

Xumusi: 8 KIL.: SIEKTPOHHOE MPHIIOKEHUE K yUCOHHKY.

Xumust: 9 KIL.: SJIEKTPOHHOE MPUIIOKCHHE K YICOHUKY.

5. Tapa H. H. Xumus. Paboune nporpammel. [Ipenmernas muaust yaueouukosB . E. Pymsutnca, @. I
®enpamana. 8—9 kimaccwst / H. H. I'apa. — M.: TIpocBemenue.

6. boposckux T.A. Tectsl mo xumun. A3zor u ¢dochop. Yriepox u kpemHuit. Metamisl.9 kmacc: K

yueOnuky I'. E. Pymsutuca, ®@. I'. ®enpamana «Xumus. 9 kinace». PI'OC (k HOBOMY y4eOHUKY)
— M.: U3parensctBo «OKk3amen», 2017. — 111c. (Cepust «YueOHO-METOAUUECKUIT KOMILIEKT» ).

7. Boposckux T.A. Tectsl no xumuu. Knaccudukanus XuMu4eckux peakiuil. XuMHYECKUE peaKkiuy B
BOJHBIX pacTBopax. ['amorensl. Kucmopon u cepa. 9 kmacc: x yuebnuky I'. E. Pymsurtuca, @. I'.
Oenpamana «Xumust. 9 kimacey. @I'OC (k HOBomy yueOHHKY) — M.: M3gaTenbcTBo «DK3aMeH»,
2017. — 109 c. (Cepust «Y4eOHO-METOINICCKUI KOMILICKT ).

8. Tabpycesa H. 1. Xumust: pabouast Tetpasp: 8 k. / H. W. 'abpyceBa. — M.: TIpocsereHue.

9. Tapa H. H. Xumus: 3agaunuk ¢ «momortaukom»: 8—9 k. / H. H. I'apa, H. 1. T'abpyceBa. — M.:
[Ipoceemenue.

10. Pagenxwit A. M. Xumus: mumaaktndeckuii marepuan: 8—9 ki / A. M. Pageuxwit. — M.:
[Ipocemenue.

11. T'apa H. H. Xumus. Ypoku: 8 k1. / H. H. T'apa. — M.: IIpocBemenue.
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