MUHUCTEPCTBO NTIPOCBEIIEHUSA POCCUHUCKON OEJEPAIIUN
MO u H Pecniyosimku TaTtapcran
HUcnosHuTe IbHBIN KOMUTET JIaneBCKOro MyHHIIUIIAJIBHOT0 pailoHa PecniyOmku

Tarapcran

MBOY Tamkupmenckas OOII

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

PyxoBoaurens [IIMO 3aMeCTUTEIb TUPEKTOPA JIMpEKTOP IMIKOJIBI
XI[ Iumkosa 110 YP A2 v CnAUPUDi'\

[Iporokon Nel ot 28. 08. 2025 1. X A. HIn ( D T

SJIEKTPOHHOM IMOAITUCHIO

CBEJEHWA O CEPTU®WKATE 3N

Ceptudcunkat: T026E60017B2ABBD4E2DCT750185F90CB
Bnapgeneu: Cugoposa MapuHa TepeHTbeBHa
Heicreutened ¢ 28.10.2024 no 28.01.2026

PABOYASA ITPOT'PAMMA

BHeyquHOﬁ HEATCJIBHOCTH

«IIPAKTHYECKAA XUMMUA»

8-9 kiaaccol

(cpok o0y4enus 1 rox)
(peanu3zanus TpedoBanuit @OIT OO0, yTBepkaeHHOT0 ITpHKkazoM Munnpocsenienus Poccun
ot 18.05.2023 Ne 370, B cootrBercTBUU ¢ DT'OC 2021)

CocTaBUTEND:
Cunmoposa M.T.,
YYHTENb BHICIICH KBATU(PUKAITMOHHOMW KaTeTOPUU

[lokyMeHT co3fiaH B anekTpoHHol dopme. Ne Pr11/3 ot 08.09.2025. NcnonHutens: Cugoposa M.T. 0 3IEKTPOHHbINA
CtpaHuua 1 us 47. Ctpanuua cosaana: 18.10.2025 20:22 =¥ TATAPCTAH




HOACHUTEJIBHASA 3AIIUMCKA

PabGouas mnporpamMma BHeypouHOW nestenbHOCTH  «llpakTmueckas Xumus» UL
oOydaromuxcst 8-9 kjiaccoB Ha ypOBHE OCHOBHOrO 00Iero oOpa3oBaHUsl COCTaBJI€HA HAa OCHOBE
TpeboBanmii k pesynpraraMm ocBoeHusi DexepanbHON 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero o6OpazoBanus (mamee DOIl) m DemepadbHOTO TOCYAAPCTBEHHOTO 0O0pPa30BATEIHLHOTO
CTaHaapTa OCHOBHOTO o0rmiero obpaszosanus (nainee — GI'OC O00), a Takke OpUSHTHPOBAHA HA
1eJIeBbIE MPUOPUTETHI, chopMyIHpoBaHHbIE B [IpuMepHOi mporpaMmme BOCTIUTAHUS.

Pabouas mporpamma BHEYpPOUYHOH AesrenbHOCTH «llpakTudeckas Xumus» pa3paboTaHa B
COOTBETCTBUH C:

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

— Ilpukazom Munnpocsemnienusi Poccuiickori ®Depepanmu ot 31.05.2021r. Ne287 «O6
yTBepxkaeHun DenepalibHOrO ToCyAapCTBEHHOTO0 00pa30oBaTEeNbHOTO CTaHAApTa OCHOBHOTO
ob1ero oopazoBanus» (3apeructpupoano B Muntocte Poccuu 05.07.2021r. Ne 64101);

— Ilpukazom Munnpocsemnienusi Poccuiickoii @Penepanuu ot  18.05.2022r. Ne370 «O6
yrBepxkaeHnn  DepepanbHO  00pa3oBaTelbHOW  IPOrpaMMbl  OCHOBHOTO  OOILETro
obpazoBanus» (3apeructpupoBano B Muntocte Poccun 12.07.2023r. Ne 74223);

— OCHOBHOH 00pa30BaTeNbHON TMpOrpaMMoOil OCHOBHOro oOmero ooOpaszoBanus MBOY
Tamkumpenckoir OOILI

B 00y4ennn xumuu 6071b110€ 3HAUCHUE UMEET SKCIIEPUMEHT. AHATU3UPYS PE3YJIbTATHI MPO-
BEJICHHBIX OIBITOB, ydalluecs yOeKTArOTCS B TOM, YTO T€ WM HHBIE TCOPETUUYCCKUE TPEICTAB-
JICHUS] COOTBETCTBYIOT HJIM MPOTHUBOPEUYAT PEaTbHOCTU. TONBKO OCYIIECTBISA XUMUYECKUI JKC-
MIEPUMEHT MOXXHO IPOBEPUTH JOCTOBEPHOCTH NMPOTHO30B, CACIAHHBIX HA OCHOBAaHWU Teopuu. B
MpoLecce AKCIEPUMEHTAIbHOM pPAa0OTHl ydalruecss MPUOOPETaloT OMBIT MO3HAHUS PEATbHOCTH,
SIBIISTFOIIIUNACSA BKHBIM 3TarioM (OPMHUpPOBaHUS Y HUX yOEKICHUU, KOTOPHIE, B CBOIO OYEpeIb,
COCTaBIISIIOT OCHOBY HAYYHOT'O MUPOBO33PEHUS.

KonuyecTBeHHbIE HSKCIEPUMEHTHI TO3BOJISAT TOJYYaTh JIOCTOBEPHYIO HMH(POPMAIHIO O
MPOTEKaHWW TeX WM MHBIX XUMHYECKHX TIpoIlleccax, O CBOWCTBax BemecTB. Ha ocHOBe
MOJTyYEHHBIX JKCIIEPUMEHTAIBHBIX JAHHBIX 00y4aeMble CMOTYT CaMOCTOSITEIILHO JIeTaTh BBIBOIBI,
00001aTh pe3yNbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJEeT CHocoOCTBOBATH
MOBBIIIICHUIO MOTHUBAINN O0yYEHUS IIIKOJILHUKOB.

Jlna u3ydeHus: npeamera « XUMUsS» Ha dTare OCHOBHOTO OOIIEro oopa3oBaHUS OTBOJUTCS
136 Jacos:

8 kimacc —68 yacos;

9 xyracc —68 4Jacos.

JlanHast oOpasoBaTenbHasi MporpaMma OOECTeYMBAET YCBOCHHE YYAIIUMUCS Ba)KHEHIIHUX
XUMHUYECKHX 3aKOHOB, TEOPUN W MOHATHH; (HOPMHUPYET MPEACTABICHUE O POJIM XUMHUU B OKpY-
JKAIOIIeM MHUpPE U KU3HU 4YejoBeka. [Ipy 3TOM OCHOBHOE BHUMaHHE yHAENSETCS CYIHOCTU XHUMHU-
YECKUX PEAKIIUi U METOJAM X OCYIIECTBICHHUS.

OnHUM U3 OCHOBHBIX MPHHIIMIIOB MOCTPOEHUS MPOTPAMMBI SBIISETCS MPUHIIUI JOCTYITHOCTH.
OKCTepUMEHTAIbHBIC JIaHHBIC, IOJIyYCHHBIC YYAIAMHUCS TIPH BBITIOJHEHUN KOJIWYCCTBEHHBIX
OTIBITOB, TO3BOJSIOT YYAIUMCSI CaMOCTOSITENILHO JeNaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Toaxompl, 3a0KEHHBIC B COJIEPKAHUE TPOTPAaMMBI Kypca, CO3Jaf0T HEOOXOIUMBIC YCIOBUS IS
CUCTEMHOTO YCBOCHUS YYAIIUMHUCS OCHOB HayKd, M OOECIEeYeHHs] pa3BUBAIOMICTO H
BOCTIMTHIBAIONIETO BO3JCUCTBUS OOydYEHHUS Ha JIMYHOCTH yuarierocs. dopMupyembie 3HAHUS
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JOJDKHBI CTaTh OCHOBOM CHCTEMBl YOEXIEHUH IIKOJBbHUKA, LEHTPAIbHBIM SAPOM €ro HayyHOI'o
MHUPOBO33PEHUS.
OO0pa3zoBarenbHas IporpamMma IMo3BOJIIET HHTETPUPOBATh Pealn3yeMble OIX0AbI, CTPYKTYPY
U COJIepKaHue TPY OpraHu3alui 00y4YeHus: XUMUU B 8—9 Kitaccax, BRICTPOEHHOM Ha 0ase J1i00oro
U3 JOCTYIHBIX yueOHO-MeToauueckux kommuiekcos (YMK).
ean u 3agaun
— Peamuzanms OCHOBHBIX  OOIIEOOpa30OBaTENBHBIX MPOTPaMM 1O  Y4EOHBIM  IpeaMeTam
€CTECTBEHHOHAyUYHOIl HaNpaBJICHHOCTH, B TOM YMCJI€ B paMKaX BHEYPOUHOH JESATEIbHOCTH
00yJarommxcs;
— BBCIACHHEC COBPCMCHHBLIX CpPCIACTB 06y‘{eHI/I${ U BOCIIMTAHHA [JIA HU3YYCHUSA (B TOM 4YHCJIC
HKCIIEPUMEHTAIBHOI0) JAUCUUIUIMH (MOJyJiel) €CTeCTBEHHOHAYyYHOW HAaNpaBI€HHOCTH TpU
peanu3alUM  OCHOBHBIX  00II€00pa3oBaTENbHBIX ~ IPOrpaMM U JOHOJHUTEIbHBIX
001e00pa3oBaTeIbHBIX MPOrpaMM, B TOM YHCIE JUId PAcIIMPEHUs CoAep:KaHUs ydueOHOro
npeaMeTa « XUMUsD.
— BOBJICUCHHUC yUallIUXCA B IIPOCKTHYIO ACATCIbHOCTD.
OKCHEPUMEHT SBJISIETCSI MCTOYHMKOM 3HAHUW U KPUTEPUEM HMX HCTUHHOCTH B HayKe.
Konuenmus coBpeMeHHOro o0pa3oBaHus MOJPpa3yMeBaeT, YTO B yUeOHOM HKCIEPUMEHTE BEIYLIYIO
POJIb IOJKEH 3aHATh CAMOCTOATENIBHBIN UCCIIEI0BATEIbCKUN YUEHUYECKUH SKCIIEPUMEHT.
CoBpeMeHHbIE 3KCIIEPUMEHTAIbHbIE UCCIIEIOBaHMS 110 XUMHUH Y>K€ TPYAHO NPEICTaBUTh 0e3
UCTIOJIB30BaHUSI HE TOJIBKO aHAJIOTOBBIX, HO W UUQPPOBBIX H3MEPUTENbHBIX MpuOopoB. B
®enepansHoM ['ocynapctBenHom Oo6pazoBarenbHoM Cranpapre (PI'OC) mponucaHo, 4To OJHUM
U3 YHUBEPCAIbHBIX YUEOHBIX AEMCTBUM, IPUOOPETAEMBIX YUAILIUMUCS, JOJKHO CTaTh YMEHUE
«IIPOBEICHUS OIBITOB, IPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIECJOBAHUM, NPAMBIX M KOCBEHHBIX
U3MEPEHUH C UCTIONb30BaHUEM aHAJIOTOBBIX U IH(POBBIX U3MEPUTEILHBIX IPHOOPOBY.
VYueOHbIl 3KCIIEpUMEHT MO XMMHUH, NPOBOAMMBIA Ha TPAAMLUMOHHOM 00OpYyNOBaHMH, O€3
npuMeHeHHs H(POBBIX Ta0OPaTOPHiA, HE MOXKET IO3BOJIUTH B IMOJTHON MEpe PEeIIUTh BCE 33]a4 B
COBPEMEHHOM 1IKOJIE. DTO CBSI3aHO C PSIIOM IPUYMH:
— TpPaJUIMOHHOE  INKOJIbHOE  OOOpyAOBaHME  M3-32  OTPAaHUYEHMS  TEXHUYECKUX
BO3MO>KHOCTEH HE MTO3BOJIIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEOBAHNS;

—  JUINTENbHOCTh MPOBEACHUS XMMHMYECKHUX HCCIIEIOBAaHUII HE BCerja COIJlacyercsi C
JUIUTEIBbHOCTHIO YU€OHBIX 3aHSATUH;

—  BO3MOXXHOCTb TPOBEJIEHHS MHOI'MX HCCIIEOBAaHUI OTrpaHWYMBAETCS TPEOOBAHUSIMU
TEXHUKU 0€30MaCHOCTH U JIp.

[Tudposas nadbopaTopusi NOTHOCTHIO MEHAET METOAMKY M COZAEp KaHUE HKCIIEPUMEHTAILHON
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NeSITeIbHOCTH M pelIaeT BhllenepeyrcieHHble npoodaemsbl. [llnpokuit criekTp AaTYMKOB MO3BOJISET
y4aluMcsl 3HAKOMUTBCS ¢ TTapaMeTpaMu XUMHUUYECKOT0 3KCIEPUMEHTA HE TOJILKO Ha KaU€CTBEHHOM,
HO W Ha Kolnm4yecTBeHHOM ypoBHe. Lludposas naboparopus MHO3BOJISAET BECTH JIUTEIbHBIN
SKCIIEPUMEHT JIaXKe€ B OTCYTCTBHE SKCIIEPUMEHTATOPA, a YACTOTa UX U3MEPEHUI
HEIO/IBJIACTHA YeJIOBEYECKOMY BOCHPHUSITHIO.
B npornecce GpopmMupoBaHus SKCIIEPUMEHTATBHBIX YMEHHUN YYCHHK 00ydYaeTcsl TPEICTABISTh
uH(popMalrio 00 UCCIIeTOBAaHUH B YETHIPEX BUIAX:

B BepOaJIbHOM: ONMKCHIBATH HKCIIEPHUMEHT, CO37aBaTh CIOBECHYIO MOJIEIb SKCIIEPUMEHTA,
(uKCUpOBaTH BHUMAHHUE HA U3MEPSIEMBIX BEIMUMHAX, TEPMUHOIOTUH;

B TaOJIMYHOM: 3aIOJHATH TaOJMIIBI JaHHBIX, JIOKAIIUX B OCHOBE MOCTPOCHUS TpaduKoB
(TIpH 3TOM y y4amuxcs BO3HUKAET NEPBUYHOE MPEICTABICHUE O MACIITa0axX BEIUYMH);

B TpagUuecKOM: CTPOHUTH TpadUKd MO TAOIUYHBIM JAHHBIM, YTO JAET BO3MO>KHOCTbH
nepexo/ia K BBIIBIKCHUIO THUIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXTy BEIWYMHAMHU (TIpH
TOM YYHUTENlb TOKa3bIBAa€T NPEUMYIIECTBO B BHU3YaJIH3AIMH 3aBHCUMOCTEH MEXITY
BEJINYMHAMU, HATJSITHOCTh U MHOTOMEPHOCTB);

B BUJEC MaTeMAaTHYECKUX YPAaBHEHHWH: JaBaTh MAaTEMaTHYECKOE ONMCAHHE B3aMMOCBS3U
BEJIMYMH, MaTeMaTHIecKoe 0000IIeHue.

[lepexom OT KaXkJIOTO 3Tama MPEACTaBICHHUS WHQPOPMAIUU 3aHUMACT JIOBOJBHO OOJBIION
MIPOMEKYTOK BpeMeHu. B 7—8 kitaccax 3TOT mpoiiecc He0OX0uM, HO B CTApIIMX KJIACCaX MOXKHO
ObLIO OBl 9TO BpeMs MOTPATUTh Ha pelleHue OoJiee BaXKHBIX 3adad. B sTom mutane mudpoBbie
1abopaTOpUM CYIIECTBEHHO IKOHOMST BpeMs. JTO BpeMsi MOXKHO MoTpatuTh corinacHo @I'OC nHa
dbopMupOBaHHE HCCIEAOBATEIbCKUX YMEHHH Yy4YalMXCs, KOTOPHIE BBIPAKAIOTCA B CIEAYIOIIUX
JIEUCTBHUSIX:

orpezeseHue MpooIIeMbL;

MOCTaHOBKA UCCIIEJIOBATEILCKOM 3a/1a4u;
TUTAHUPOBAHKE PEILICHUS 3a/1a4H;

MTOCTPOEHUE MOJIETIEH;

BBIJIBHKCHUE TUIIOTE3;

HKCIIEpUMEHTAIIbHAS TPOBEpPKA TMIOTE3;

aHaJIU3 TAHHBIX SKCIIEPUMEHTOB WIJIH HAOIIOACHUN;
dbopMynpoBaHH€e BHIBOIOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPEJIMETA

JIMYHOCTHBIE PE3VJIbTATHI

Obyyarowuiics NOIYYUM 803MOACHOCMb 0I5l hopmuposanus ciedyrowux 1uyHocmuvix YV/I:

oTpejeNieHue MOTHBAIIMH U3YYeHHs y4eOHOTo MaTepHana;

OILICHHBAaHHE yCBAaMBAEMOI0 y4eOHOT0 MaTepuana, UCX0/Is U3 COIMATbHBIX U TUYHOCTHBIX

IIEHHOCTEH;

MOBBIIIIEHUE CBOEro 00Pa30BAaTEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHUIO OC-
HOBHBIX HICTOPHUYECKUX COOBITUH, CBSI3aHHBIX C PA3BUTHEM XHUMHH U OOIIECTBA;

3HAHUE MPAaBUJI MOBEJAEHUS B UPE3BbIYANHBIX CUTYaLIHSIX;

OILICHUBAaHHE COLMATBHON 3HAYUMOCTH Mpodeccuii, CBI3aHHBIX C XUMUEH;

BIIQJICHUE TpaBWIaMH O€30MacHOr0 OOpalleHusT ¢ XHUMHUYECKHMMH BEIIECTBAMH U
00opyI0BaHUEM, MTPOSIBICHUE IKOJIOTHUECKON KYIbTYpPHI.

MeTaHDeI[MeTHble PE3VJIAbTATHI

Pecynsamusnvie
Obyuarowuiicst noIyYuUm 603MONCHOCHb 0151 POPMUPOBAHUSL CLedYIOUUX pecyasimusHulx YV]]:

eNenojaraiie, BKJIIOYash MOCTAHOBKY HOBBIX IIesied, IMpeoOpa3oBaHUE NPAKTHUYECKOM
3aJa4d B IIO3HABATEIbHYIO, CAMOCTOATEIbHBIA aHAIN3 YCIOBUM JOCTH)KECHHUA LIEJIU Ha OC-
HOBE yu€Ta BBIJICIICHHBIX YUYHTEJIEM OPUEHTHPOB JCHCTBHS B HOBOM y4yeOHOM Marepuale;
IUTAHUPOBAHME ITyTH TOCTHKEHUS LICIIEH;
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— YCTaHaBJIEHHUE LIEJICBBIX IPHOPUTETOB, BBIJEJICHUE AIbTEPHATUBHBIX CIOCOOOB TOCTUKEHUS
e ¥ BeIOOp Hanbosee 3ppekTUBHOTO crioco0a;

— YMEHHE CaMOCTOSITEJIbHO KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABIATH UM;

— yYMEHME IPUHUMATh PEUICHUs B IPOOJIEMHON CUTYaIUH;

— IIOCTaHOBKA y4eOHBIX 3ajjau, COCTABJICHHUE IIJIaHA U [10CJIE10BATEIbHOCTH JEHCTBUH;

— opraHusanus paboyero MecTa Ipu BBIIIOJHEHUN XUMHUECKOTO HKCIIEPUMEHTA,;

— IPOTHO3MPOBAHUE PE3YyJbTATOB OOYyYEHUs, OLICHHBAHHE YCBOEGHHOI'O MaTepuaia, OLEHKa
Ka4yecTBa M YPOBHS IOJIyYEHHBIX 3HAHWHM, KOPpPEKIUsS IUIaHa W crocoba JeicTBUsS Tpu
HEOOXOINUMOCTH.

Iloznasamenvhule
Obyuaiowuiics nOIYUUM 603MOAICHOCHb OISl POPMUPOBANU CLeOYIOWUX no3Hasamenvhvix YV/I:

—  TIOWCK U BBIJENICHHE HHPOpMAIINY;

— aHaIu3 ycnoBHU M TpeOoBaHMU 3aaayM, BHIOOp, COMOCTaBIIEHME U OOOCHOBAHHE CIIOCOOa

peleHHs 3a/1a4H;

—  BbIOOp Hamboee HPPEKTUBHBIX CIIOCOOOB PEIICHHS 33/1a4H B 3aBUCHMOCTH OT KOHKPETHBIX

YCIIOBUI;

—  BBIJIBWXKEHHE U 00OCHOBAaHUE TUIIOTE3bI, BEIOOP CrIoco0a €€ MPOBEPKY;

—  CaMOCTOATENBHOE CO3JJaHHE aJTOPUTMA JIESTEIFHOCTH MPU PEIICHUH MPOOIEM TBOPUECKOTO

Y TIOUCKOBOT'O XapaKTepa;

—  YMEHHs XapaKTEepPH30BaTh BEIIECTBA 10 COCTAaBY, CTPOSHHIO U CBOICTBaM,;

—  ONKCHIBAaHME CBOWMCTB: TBEPIBIX, KHUJIKHUX, ra3000pa3HbIX BEILECTB, BbIIEICHUE UX CYIIe-

CTBEHHBIX IPU3HAKOB;

— n300pakeHHe COCTaBa MPOCTEHIIMX BELIECTB C MOMOLIbI XMMHUYECKUX (OpMYT U CyLI-

HOCTU XMMHUYECKUX PEAKLU C MOMOIIBIO XMMUYECKUX YPABHEHU,

—  IpoBejieHHE HaOI0AeHUH, ONMCaHue IPU3HAKOB U YCIOBUHM TEUCHHUS] XUMUUYECKUX PEAKIIMH,

BBIITOJIHEHUE XHMHYECKOTO OSKCIIEPHMEHTA, BBIBOJBl Ha OCHOBE aHaiIM3a HAONIOJACHUN 3a

HKCHEPUMEHTOM, pEIIeHUEe 3ajad, IOoJydeHHe XMMHUYEeCKOH HH(pOpMalMU U3 pa3IM4YHbIX
HCTOYHHKOB;
—  yYMEHHE OpraHM30BbIBAThH MCCIIEIOBAHNE C ENIBI0 IPOBEPKU TUTIOTES;
—  yYMEHHE JIeNIaTh YMO3aKIIoueHHs! (MHIyKTHBHOE U 110 aHAJIOTHH ) U BBIBOJIBI;
— yMeHHE OOBEKTHMBHO OILIEHMBATh MH(POPMALMIO O BEMIECTBAX W XUMHUYECKUX NpoIieccax,
KPUTHYECKH OTHOCHUTBHCS K TICEBIOHAYYHOM WH(POPMALINH.

Kommynuxamuenuvle

Obyyarowuiics ROIYUUM 803MOACHOCMb OJisL YOPMUPOBAHUS CEOVIOUUX KOMMYHUKamueHvlx YV

— TIOJIHOE U TOYHOE BBIPRKEHUE CBOMX MBICIEH B COOTBETCTBHUU C 3aJadyaMU M YCJIOBUSMHU
KOMMYHUKAITHIH;

— aJeKBaTHOE HCIIOJIb30BaHUE PEUEBBIX CPEJICTB IS y4acTUsl B AUCKYCCHH W apryMEHTAIluU
CBOEH TMO3MILMHU, YMEHHE MPEACTaBIATh KOHKPETHOE COJAEp)KaHUE C COOOIIEHHEM €ro B
MUCHbMEHHOW U YCTHOH (opme, onpeeneHre cnocodoB B3auMoIeHCTBUSA, COTPYIHUUECTBO
B TIOMCKE 1 cOope nH(popMalnu;

— ompezeneHre cnocoO0OB B3aUMOICHCTBUS, COTPYTHUYECTBO B IOUCKE U cOope nHpopmaru,
ydYacTHe B JHMAaJIOre, IUNIAHUPOBAaHUE OOUIMX CITOCOOOB PabOTHI, MPOSIBICHUE YBAKUTEIHHOTO
OTHOILEHHS K JPYTUM y4allluMCsl; OMUCAHUE COJIEPIKAHUS BBITOJHAEMBIX JICHCTBUH C LIE€TIbIO
OPUEHTHPOBKH B MPEIMETHO- MPAKTUYECKOH IESITETHHOCTH; YMEHHs yYUTHIBATH Pa3HbIC
MHEHHUS U CTPEMUTHCS K KOOPMHAILIUH Pa3IMYHbIX TO3UIUN B COTPYIHUUECTBE;

— (QopmynupoBaTh COOCTBEHHOE MHEHHME M MO3MIIMIO, apTyMEHTHPOBATh U KOOPJMHUPOBATH
e€ ¢ MO3UIMSIMU NApTHEPOB B COTPYJHHYECTBE IPH BHIPAOOTKE OOIIEro pELIeHUs B
COBMECTHOM JIeSITeIbHOCTH,

— OCYHIECTBJISITh B3aUMHBI KOHTPOJh M OKa3bIBaTh B COTPYAHHYECTBE HEOOXOIMMYIO
B3aUMOIIOMOIIIb;

— IJJAaHUPOBaTh OOMIME CIOCOOBI PabOTHI, OCYIIECTBISATH KOHTPOJIb, KOPPEKIHIO, OIICHKY
JeHCTBUM MapTHEPA, YMETh YOSK/1aTh;
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UCIIOJIb30BaTh a/ICKBAaTHBIE SI3BIKOBBIE CPEJCTBA Ul OTOOpa)KEHHUs] CBOMX UYBCTB, MBICICH,
MOTHBOB U TOTpeOHOCTEH; OTOOpakaTh B peuyd (ONMucaHHe, OOBSCHEHHE) COJCpKAHHE
COBEpILAEMbIX JIEHCTBUMH, KaKk B (hopMe rpOMKON COLMAIM3UPOBAHHON peyn, Tak U B popme
BHYTPEHHEH peuu;

pa3BUBaTh KOMMYHUKATHBHYIO KOMIICTCHIIMIO, UCIIONB3Ys CPECTBA YCTHOW M MUCHMEHHOU
KOMMYHHUKAIlMM IpU paboTe C TEKCTaMHM y4eOHHMKAa W JIOMOJIHUTENIHOW JIMTEpaTypoH,
CIPAaBOYHBIMU TAOIUIAMHU, MPOSBIATH FOTOBHOCTh K YBRKECHUIO MHOM TOYKH 3pEHHS MpPU
00CYX/IEHUH pe3yJIbTaTOB BBIIIOJHEHHOW PabOTHI.

IIpeaMeTHBIE PE3YIbTAThI

Obyuarowuiics Hayuumcs:

IMPUMCHATH OCHOBHLIC METO/IbI ITIO3HAHUA: Ha6JIIOI[€HI/Ie, HU3MEPCHUC, SKCIICPUMCHT,
OITKUChIBATH CBOMCTBA TBépI[LIX, KHUIOKUX, F83006p83HBIX BCIIICCTB, BBIACIIAA nux
CYILIECTBEHHbBIC MTPU3HAKY;

PACKpPBIBATE CMBICJI 3aKOHA COXpaHCHWA MaCChbl BCIICCTB, aTOMHO-MOHCKYHﬂpHOﬁ TCOPUH;
pasiindyaTtb XUMHUYCCKUC U (1)I/ISI/IIICCKI/I€ SABJICHUS,

Ha3bIBATh IIPHU3HAKU U YCIIOBHA IPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ;

coOroIaTh paBmiIa 6€30MacHO PabOTHI MPU MPOBEIACHUH OIIBITOB;

MOJIb30BATHCS JIA0OPATOPHBIM O0OPYIOBAHUEM H MOCYAOH;

MoJlyyaTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIO3HABATh HX; XapaKTEepPH30BATh
(1)I/I3I/I'~I€CKI/IC A XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX COGILHHGHHfl,
MPOBOJIUTH OMBITHL, TOATBEPKAAIOININE XHUMHYECKHME CBOWCTBA M3YYEHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

pacKpbIBaTh CMBICT TOHATUSI «PACTBOP», BBIUYMCIATH MACCOBYIO JOJIO PacTBOPEHHOTO
BEIIECTBA B PAacCTBOpPE, TOTOBUTHh PACTBOPbl C OINPEIEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIMUYECKON
pGHIéTKI/I, OMpPECACIIATL BU XUMHUYECKOU CBA3H B HCOPraHN4YCCKUX COCAUHCHUAX,
PACKPBIBATE OCHOBHBIC MMOJOXKCHUA TCOPHUU SHCKTpOHHTHqCCKOﬁ Jucconualnuu, COCTaBJIATh
YpPaBHEHUSI DJIEKTPOJUTUYECKON JUCCOLUMALMU KHUCJIOT, IIEJI0YEH, COJIeh M peakKluil
MOHHOTO OOMEHa;

PaCKphLIBATH CYIITHOCTb OKHUCIHNTECIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ, OIpCaAcCiIATh
OKUCIIUTENb U BOCCTAHOBUTENb, COCTABIISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuui;

Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XMMHUYECKOI peaKIiy;

XapaKTEepPU30BaTh B3aUMOCBSA3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAIIJIOB U
METAaJUIOB;

IMPOBOAUWTD OIIBITHI IO MOJTYYCHUTIO U U3YYCHUIO XUMHUYCCKUX CBOICTB Pa3JIMYHBIX BEIICCTB,
IPaMOTHO OOpPAIAThCs C BELIECTBAMH B TOBCEAHEBHON KHU3HHU.

Ooyuarowguiica noayuum 03MONCHOCHIb HAYUUMbBCA:

BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bI 0 XUMUUECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MIX COCTaBa M CTPOCHHUSI, UX CIOCOOHOCTH BCTYMAaTh B XUMHYECKUE PEAKITUH, O
XapakTepe U MPOAYKTaX Pa3IuYHbIX XUMHUYECKUX PEaKIIHi;

XapaKTEpPU30BaTh BEIECTBA 10 COCTaBYy, CTPOCHHIO U CBOMCTBAaM, YCTaHABIIMBATh
MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKy JaHHBIMH XapaKTEPUCTUKAMHU BEIIECTBA;
COCTAaBJIAATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 11O COKpaHIéHHI)IM HNOHHBIM
YpaBHEHUSIM;

MIPOTHO3UPOBATH CIIOCOOHOCTDH BEIIECTBA MPOSIBISTH OKUCIUTEIHHBIC WITH
BOCCTAHOBUTEJBHBIE CBOMCTBA C YUETOM CTENEHEW OKUCIEHUS AIEMEHTOB, BXOSIINX B €r0
COCTaB;

BBIIBUT'ATh U TPOBCPATH SKCIICPUMCHTAJILHO TUIIOTE3bI O PC3YyJIbTAaTax BOSI[GI;'ICTBPISI
pa3nuyYHbIX ()aKTOPOB HAa U3MEHEHUE CKOPOCTU XMMHUUYECKOM peakluu;
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—  HUCHOJb30BaTh MPUOOPETEHHBIE 3HAHUS [T KOJIOTUYECKU TPAMOTHOTO ITOBEICHUS B
OKpYKarollleil cpese;

- HUCIIOJIB30BATh HpI/I06peTéHHBIe KIIFOYCBBIC KOMIICTCHIUH IIPH BBIITIOJIHCHHUHU ITPOCKTOB U
pelIeHnr yueOHO-UCCIe0BATEIbCKUX 3a/1a4 [0 U3YUYEHUIO CBOICTB, CIOCOOOB MOMyUEHUS
U paclio3HaBaHUs BEUIECTB;

- O6B€KTI/IBHO OLICHUBAThb I/IH(bOpMaI_[I/IIO O BCHICCTBAX U XUMHUYCCKUX IMPOLCCCAX;

- OCO3HaBaTb 3HAYCHUEC TCOPCTUICCKUX 3HAHUU IO XUMHHU JJISL HpaKTquCKOﬁ ACATCIIbHOCTHU
YeJIOBEKa;
CO3/1aBaTh MOJIETH U CXEMBI JUIsl pellieHUs] y4eOHbIX U MO3HABATEIbHBIX 33/1a4; TOHUMATh

HE00XO0AUMOCTb COOJIIOICHUS IPEAIMCAaHUI, IPeUIaraéMblX B UHCTPYKLUSX IO
HCII0JIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.

DopMBbI KOHTPOJIS
Dopmuposanue HKT-komnemenmnocmu odyuarouwuxcs
Y4eHuK Hay4uTCs:
- HUCINOJIb30BAaTb pPa3HbIC IIPHUEMbI IIOHCKaA I/IH(I)OpMaHI/II/I Ha TICPCOHAJIbHOM KOMIIBIOTEPE B
00pa30BaTeLHOM MTPOCTPAHCTBE C MCIIOJIb30BaHUEM 000py1oBaHMs U(POBOH 1abopaTopHH;
- WCIIOJIb30BaTh PAa3IUYHBIE CIIOCOOBI XpaHEHWS W BU3yalu3alnuu HH(OpManuu, B TOM 4YHCIE, B
rpaduueckoit popme

Dopmuposanue KoMHnEeMEeHMHOCMU 6 001acmu ORbIMHO-IKCHEPUMEHMAbHOU U NPOEKMHOU
oeamenbHoCmu

VY4eHHK Hay4YUTCs TUIAHUPOBATD U BBITIOJIHATH yueOHOE MCCIe0BaHNE U YUEOHBIN MTPOEKT, UCTIONb3Y S
o0opyoBaHue, MOJIETH, METO/IbI, IPHEMBI, aIEKBATHBIE UCCIIETyeMOl polieme.

VY4YeHHK MOTyYUT BO3MOKHOCTh HAYUUTHCS CAMOCTOSITENIFHO 3alyMbIBaTh, ITNIAHUPOBATH U BHITIOTHATH
y4ueOHOe UCClieJoOBaHNe, YIEOHBIN U COLMaIbHBIN MPOEKT IO €CTECTBEHHOHAYYHOM HAIIPaBICHHOCTH.

Yuem pezynoemamos eneypounoii deamenvnocmu

Dopmul U NepUOOUYHOCIb KOHMPOTIS

Bxoomnoti konmpons TPOBOANTCS B HaUaie Y4eOHOro rojia Uis POBEPKU HAYaIbHBIX 3HAHUN U YMCHUHN
00yYaroIIMXCsl.

Texywuti KoHmpoabL TPOBOIUTCS HA KAXKIOM 3aHATHU B (POpPME Ie1arornuecKoro HaOIoaeH s
Tecmosblii KOHMPOIb OCYIIECTBIISETCS 10 OKOHYAHUU U3YUYCHUS KaXI0r0 pas/ena.

IIpomesxcymounas ammecmayus TPOBOAUTCS B KOHIE y4eOHOro roga B (opMe 3amuThl MPOEKTa,
MO3BOJISIET TPOBECTH aHAIM3 PE3YJbTATUBHOCTH OCBOCHHS OOYYAIOMIMMHUCS OCHOB  OIBITHO-
OKCIEPUMCHTAIBHOM H TPOEKTHOW JESATEIBHOCTH JAHHOTO Kypca BHEYPOUHOH JEATCIHLHOCTH
«OKCTIEpUMEHTAIIbHAS] XUMHUSD».

Kpumepuu oyenku pezyiomamoeé 0c60eHUA nPOPaAMMbl Kypca

PaGora oOywarommuxcs OLIEHMBAaeTCd IO TPEXYPOBHEBOM IlKajne, NpeANojaralouleil Haluuue
CIIEIYIOIIHUX YPOBHEH OCBOEHUS POrPAMMHOI0 MaTepualla: BEICOKUN, CPEIHUM, HU3KHM.

Bbicokmii  ypoBeHb:  OOydJaroUMiics  JEMOHCTPHPYET  BBICOKYI0  OTBETCTBEHHOCTh U
3aMHTEPECOBAaHHOCTh B 00OPa30BaTENbHON [EATEIBHOCTH, MHPOSIBISET WHHUIMATUBY, HE IPOIYCKaeT
3aHATHS 0€3 yBaKUTEJBbHOW NMPUYHMHBI, IEMOHCTPUPYET BBICOKMH YpOBEHb 3HAHHWH M KOMIIETEHIIWH,
BJIaJIe€T Ha BICOKOM TBOPYECKOM YPOBHE NPHOOPETEHHBIMU B XO/I€ U3YUEHUS IPOrPaMMbl YMEHUSIMU U
HaBBIKAMU;

Cpennnii ypoBeHb: OOy4YarOUIMHCS JIEMOHCTPUPYET OTBETCTBEHHOCTb U 3aUHTEPECOBAHHOCTb B
00pa30BaTeNbHOM EATEIBHOCTH, IPOSBISAET XOPOIINN YPOBEHb 3HAHUM U KOMIIETEHLUH; MHULIMATUBBI
HE IPOSBIIAET, HO CHOCOOEH MOJAEPKUBATh MHULMATOPA B NPEAJAaraeMoM I0JIe AEATEIbHOCTH, B
JIOCTaTOYHOM CTEIICHHM BIIAJIEET II0Jy9aeMbIMHU B XOJI€ N3Y4EHHUS IIPOIPAMMBI YMEHUSMH U HABBIKAMY,
Huskuii  ypoBeHb: oOyuaromuiics  JE€MOHCTPUPYET  HEAOCTATOYHYIO  OTBETCTBEHHOCTh W
3aMHTEPECOBAHHOCTb B 00pa30BaTENbHON JIESTENBHOCTH, MOCEIAET 3aHATUs OT Cilydas K Cllyyaro,
IIOKa3bIBaeT YJOBJIETBOPUTEIbHBIH YypOBEHb 3HAHMH M KOMIIETEHIMH, B LelOM cilabo Biajieer
II0JIy4a€MBIMU B XOJI€ U3YYECHHs IIPOrPAMMBI YMEHUAMU U HABBIKAMHU.

®opMBblI Pe3y1bTATOB 0CBOCHHS IPOrPAMMbl BHEYPOYHOM AeATEeJIbHOCTH:

1. OT™MeTKa ypoBHS JOCTHKEHUH 00y4arolerocs B IUCTE MeJarornueckoro HaIoaeHus;
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2. 3anucH B )XypHase y4é€Ta 0 pe3yIbTaTUBHOCTH yYaCTHs 00YUarOIIUXCs B MEPOIIPUATUSAX PA3HOTO
BUJIA U YPOBHS (IUILUIOM, TpaMoTa, 0J1aroJapHOCTb, JPYTOE);
3. 3anmcu B KypHaje yuéta 00 yJaCTHH B BBIC3HBIX MEPOIPHUSITHSX.

COIAEPXAHME 3AHATUA
8 knacc
Pa3zgea 1. OcHOBBI IKCIIEPUMEHTAJIBLHOM XUMHUHM (22 1)
XuMus — HayKa SKCepuMeHTallbHass. BBoaHBIN nHCTpYKTax 1o Th
Jemoncmpayuonnsiii ykcnepumenm Ne 1. O3nakomiieHHe ¢ J1a6OPaTOpPHBIM 00OPYIOBAaHUEM;
npuémbl 6€30macHoil paboThI ¢ HUM.
Ilpakmuueckaa paooma Ne 1. IlpaBuna TeXHUKH O€30MACHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opyznoBaHueM. M3yueHue cTpoeHus IIIaMEHU»
MeTo1p1 TO3HAHUS B XUMHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUU
Jlabopamopnutii oneim Nel. PaccMOTpeHHE BEIIECTB C Pa3sIUYHBIMU (U3UUYECKUMHU CBOMCTBAMU
(Menp, jxemne30, IMHK, cepa, BOJA, XJIOPUJ HATPUS
Jlabopamopnutii onvim Ne 2. «[]o kakoil TeMIiepaTypbl MOXHO HarpeTh BEIIECTBO?»
Jlabopamopuuiit oneim Ne3. VI3ydeHue CBOMCTB BEUIECTB: HarpeBaHUE BObI, HATPEBaHUE OKCHUA
kpemuus (IV).
Jlabopamopnuiii onvim Ne 4. «3MepeHune TeMneparypbl KUIEHHUS BOJBI C IIOMOILBIO JaTuuKa
TEMIEPATyPbl U TEPMOMETPA»
Jlabopamopustit oneim Ne 5. «OrnipezeiieHre TeMIIEpaTypbl IUIABICHUS W KPUCTAJUIM3AIUU
MeTalIa
[TepBoHavabHbIE XMMHUECKHUE NOHTHSL. YNCThIE BEIIECTBA U CMECU
Jlabopamopnutii onvim Ne6. ViccnenoBanue (QU3MUECKUX U XUMHUYECKHUX CBOWCTB IPUPOIHBIX
BELIECTB (M3BECTHSKOB).
Yucteie BemecTBa U cMecu. CriocoObl pas/ielieHus CMeceil: IeHCTBUE MarHUTOM, OTCTauBaHUE,
¢ubTpOBaHKE, BHIIAPUBAHNE, KPUCTAIUIM3ALMS, TUCTHILIALMS.
Jlabopamopuuwiit oneim Ne]. PazieneHue cMecH sKeJIe3HbIX OMMIOK U CEPBI C TOMOIIIbI0 MarHUTa.
Jlabopamopusiit oneim Ne8. IlpurotoBieHne U pasielieHHe CMECH Kejle3a M Cepbl, paslelieHne
cMecH HepTH U BOJBI (PaCTUTEIHFHOTO Macja U BObI).
Ilpakmuueckan paboma Ne 2. OBrnajeHNe HaBbIKAMU Pa3/ieNIEeHUs] OJHOPOJHBIX U HEOJHOPOIHBIX
cMeceil: oTctanBanue, GUIbTPOBAHUE, BRIMAPUBAHUE, KPUCTATUTU3AIIMS, TUCTIILIAIUS (TIEPErOHKA).
®dusnueckue 1 XUMHUUECKHUE SIBJICHUS.
Jemoncmpayuonnwiii Ikcnepumenm Ne 2. «BplneneHue W TOTJOIIEHHE TeIJa — MPU3HAK
XUMHYECKON PEAKIIUN»
Jlabopamopnwuii onetm Ne9. Ilpumepsl (QU3MUECKUX SIBICHHM: crubaHue CTEKISTHHOM TpyOKH,
KUIISTYEHUE BOJIbI, TUIaBJIEHUE NapadrHa.
Jlaoopamopnvui  oneim  Nel(. Ilpumeppl XUMHUYECKUX SIBICHHN: TOpPEHUE JPEBECUHBI,
B3aUMOJIEVCTBUE MPAMOpa C COJITHON KHCIOTOM.
ATOMBI ¥ MOJIEKYJIbI, HOHBI. BemiecTtBa MOJEKYJISPHOIO U HEMOJEKYJISIPHOTO CTPOEHHUSI.
Kpucrannnmueckue pemerku.
Jemoncmpayuonnviii onotm Ne 3. «TemmepaTypa IUIaBI€HUS BEUIECTB C pPa3HBIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK
IIpocTeie U CIOKHBIE BEIIECTBA. XMMHUYECKHM dJeMEHT. XUMUYECKUM 3HaK. [IpocTeie BemecrTna:
MeTaJlJIbl U HEMETaJLIbI.
Jlabopamopnwuii onetm Ne 11. 3HakoMcTBO ¢ o00pa3laMH IPOCTBHIX BEIIECTB: METANIOB U
HeMeTasuioB. ONKCcaHne CBOWCTB.
Jlabopamopnuiii onvtm Nel2. Vzydenue o0Opa3lioB METAIZIOB MU HEMETAIOB (Cephl, Kemnesa,
AIMIOMUHUS, TpaduTa, MEAU U Ap.).
CrnoxHbI€ BelleCTBa UX COCTaB U CBOMCTBA.
Jlabopamopuuwtit onvitm Ne 13. 3HaKOMCTBO ¢ 00pa3IlaMu CIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX
nopoj. Onucanue CBOMCTB.
Hemoncmpayuonnstii 3kcnepumenm Ne 4. «PaznoxxeHue BOIbI SIEKTPUIECKUM TOKOM
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Jlabopamopnwtii onvtm Nel4. VictibiTaHWe TBEPAOCTH BEIIECTB C MOMOIIbI0 Kouiekuun «lllkana
TBEPAOCTH.
@opMyJIbl CIOKHBIX BelllecTB. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTBA.
Jlemoncmpayuonnsiii Ikcnepumenm Ne 5.  «Paznoxenue ocHoBHoro kapbonara memm (1)
(Mamaxura)
DopmyJibl CI0KHBIX BEMECTB. KaueCcTBEHHBIN M KOJMYECTBEHHBIN cOCTaB BemiecTBa. Ha3zBanus
CJIOKHBIX BelEeCTB. PeakTuBbl. DTUKETKH.
['pynmbl XxpaHeHUs! peaKTUBOB. Y CIIOBUS XPaHEHUSI U UCIIOJIb30BAHUS.
3aKOH COXpaHEHUs1 MacChl BELIECTB.
Jemoncmpayuonnuiii 3kcnepumenm Ne 6. «3aKoH COXpaHEHUS] MacChl BEILIECTBY»
XUMHUYECKUE NPEBPAILCHHS. XUMUYECKHE PEAKLIUH.
Jlabopamopnutii onvtm Nel5. TlpuzHaku NpoTeKaHUs] XUMUYECKUX PEaKLUN: HarpeBaHUE MEIHOU
IIPOBOJIOKH; B3aMMOJIEUCTBHE pPACTBOPOB €IKOrO HaTpa W XJIOpUIAa MEIW; B3aUMOJCHCTBHE
PacTBOPOB YKCYCHOM KHUCIIOTHI U TUAPOKApOOHATA HATPHSI.
XUMHUYECKUE ypaBHEHUs. BbIoaIHEHNE TPEHUPOBOYHBIX YIPAXKHEHHUM 11O COCTABICHUIO YPaBHEHUI
XUMHYECKHUX PEaKIUi
THUIBI XMUMUYECKUX pEeaKIUi
Jlabopamopnutii onvim Nel6. Tunbl XUMHUYECKUX peakuuil: pasziioxeHue rujapoxcuna meau (I);
B3aMMOJIeiicTBre kene3a ¢ pactBopoM xsopuna meau (II), BzaumonerictBue oxcuaa meau (II) c
pacTBOPOM COJISIHOM KUCIIOTHI.
IToaroroska x I'MA, BIIP.
Tecmoewtii Konmpop: «OCHOBBI SKCTIEPUMEHTAIILHON XUMUNY.

Pazpen 2. [IpakTHKYM 110 M3Yy4YE€HHUIO Fa30B: KUCJI0poAa U Boaopoaa (7 4)
Kucnopoa. Peakium, ucmonb3yemble UTst TOTyYeHHs KHCIOopoa B JabopaTopun
Jlemoncmpayuonnsiii 3kcnepumenm Ne 7. «llonydenue u coOupanue KUciaopoa B 1abopatopuu u
3ar0JIHEHUE UM T'a30METPa»
Xumuueckue cBoicTBa kucinopoaa. OKCUIbIL.
Jlabopamopuutit oneim Nel7. «['openue cepsl u pochopa Ha BO3AYXE U B KUCIOPOIEH
Jlabopamopuuwiit oneim Nel8. «I'openue xene3a, MeIu, MarHus Ha BO3/1yXe U B KUCIOPOJAE»
Jlabopamopustit oneim Nel9. Paccmotpenue o6pasznoB okcuaoB (yriaepoma (IV), Bomopona,
dochopa, Meau, Kanblus, jKene3a, KpeMHU).
IToaroroska xk I'1A, BIIP
Bo3nyx u ero cocras.
Jlemoncmpayuonnsiii s3kcnepumenm Ne 8. «OnpeniesieHre cOCTaBa BO3AyXa»
Bogopon. Ilonydyenne Bomopona. Mepsl Oe3omacHocTtd mipu paboTe ¢ BomopoaoM. [IpoBepka Ha
qucToTy. I peMyunii ras.
Jemoncmpayuonnsiii 3kcnepumenm Ne 9. «Ilomyuenue u cobupanue BoJ1opoJa B 1a00paTOpUH.
OmnpiT KaBenauiay
XuMHUYeCKue CBOKCTBa Boaopoaa. [I[pumenenue.
Hemoncmpayuonnstii 3kcnepumenm Ne 10. «IlonmydeHue BOIOpo/Ia peakuuel aFOMUHHUS CO
CMECBHIO Cynb(haTa MeIU U XJIOpUIa HATPHD
Hemoncmpayuonnstii 3kcnepumenm Ne 11. «3aHUMaTENbHBIE ONBITHI C BOJIOPOJOM: JIETAIOIIAS
0aHKa, B3PBIBAIOIIMECS TY3BIPH, JIETAOIINE MBUILHBIC ITAPUKH.
Tecmoewtii Konmpoas: «IIpakTUKyM 110 U3yYEHUIO Ta30B: KHCIOPOa U BOJOPOIA».

Pasnea 3. [IpakTHKYM 110 H3y4YEHHUIO CBOWCTB BOJIbI H PACTBOPOB (9 1)

Bopna. MeToibl onipeienientsi COCTaBa BOJbI - aHAIU3 U CUHTES.
Jabopamopuuwiit onvim Ne 2(. «Onpenenenrie BOJONPOBOJHON U AUCTUILTUPOBAHHOM BOIBI»
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA BOJIBI.
Jlabopamopnuuii onvim Ne21. Oxpacka MHAUKAaTOPOB B HEUTPAJIILHOM cpesie
Jlabopamopuuwtit oneim Ne22. CpaBHeHre Tpo0 BOABI: BOJOTPOBOIHOM, U3 TOPOJCKOTO OTKPHITOTO
BOJIOEMA.
Bona — pactBopurensb. PacTBopbl.
Jabopamopuviit  onetm Ne 23. «/3ydyeHue 3aBUCMMOCTH PACTBOPHUMOCTH BEHIECTBA OT
TEMIIEPATyPbI»
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HacplileHHble 1 HEHACHIILIEHHBIE PACTBOPHIL.
Jlabopamopnutii onvim Ne 24. «Habnrwoenue 3a pocmom Kpucmanioe
Jlabopamopnowtii onvim Ne 25, «Ilepecviugennutit pacmeopy
Ilpakmuueckan paboma Ne 3 «Onpedenenue KOHUEHMPAYUU GEULECINE KOJIOPUMEMPUYECKUM
MemoooMm no Kaauodpo8ouYHOMY 2PAPUKY»
Kpucramnorunparsr.
Jlabopamopnbwtii onvim Ne 26. «Onpedenenue memnepamypul pazioHceHus KpUcmaiioZuopama)
IToaroroska x ' 1A, BITP
Tecmoswtii Konmponas: «IIpakTUKYM 1O U3YYEHHIO CBOMCTB BOJIBI U PACTBOPOBY.
Paznen 4. OcHoBbI pacueTHON xuMum (4 4)

Mo — eauHuIla KOJIMYECTBA BellecTBa. MousipHas Macca. BpluncieHHMs 10 XMMHYECKUM
YpaBHEHUSIM.
3akon ABorajpo. MosspHslif 00beM razoB. OTHOCUTENIbHAS IUIOTHOCTH T'a30B.
O06paboTKa HKCIEPUMEHTAIBHBIX JaHHBIX C HMCIIONb30BaHHEM IHM(ppoBoii mabopatopun «Touka
poctay. UreHue rpadukoB, 1uarpaMmm

Pa3zpnen S. IIpakTHKYM 110 H3y4eHHIO CBOMCTB BeIIECTB OCHOBHBIX KJIACCOB HEOPTaHMYEeCKUX

coequHenuii (12 4)

Oxkcuppl: Knaccugukalus, HOMEHKIATypa, CBOICTBa, OTyuYeHUe, IPUMEHEHHE.
Jlabopamopnutii onvim Ne27. HaGnioneHne pacTBOPUMOCTH OKCUIOB ATFOMUHUS, HATPHSI, KaJbIUs
U MEJIU B BOJIE.
Jlabopamopnuiii oneim Ne28. OmnpepeneHue KUCIOTHOCTU-OCHOBHOCTU CpEAbl MOITYYEHHBIX
PacTBOPOB C [TOMOIIBIO0 HHIUKATOPA.
Jlabopamopnutii onvim Ne29. IlonyueHune yriieKUCIOro ra3a u B3auMOICUCTBUE €r0 C U3BECTKOBOM
BOJION.
I'unpokcunpl. OcHOBaHMSA: KiaccuUKalKs, HOMEHKIIATypa, MOTyYeHHE.
Jlabopamopnwtit  oneim  Ne30.BzaumopeiicTBue OKCHIOB Kajplusi ©  Qocdopa ¢ BOJOH,
orpezeNieHue XapakTepa 00pa3oBaBIIET0OCs THAPOKCUIA C TOMOUIBIO UHAUKATOPA.
Jlabopamopuuwtit oneim Ne 31. «Onpenenenue pH paznudaHbIx cpem
Ilpakmuueckan pavoma Ne 4 «Onpenenenne pH pacTBOPOB KHCIIOT U ILEN0YEN»
XuMudeckue CBOMCTBa ocCHOBaHUM. Peakmus HeirTpanuzanuu. OKpacka HHIUKATOPOB B MIETOYHON
U HEUTpallbHOU cpenax. IIpumenenue ocHOBaHUM.
Jlabopamopuuwtit oneim Ne 32. «Peakuiusi HEUTpaTU3alumy.
Jemoncmpayuonnsiit 3kcnepumenm Ne 12. «OcnoBanus. TernoBoi 3pQeKT peakuu ruJpoKcuia
HATpUs C YIIIEKUCIIBIM Ta30M»
Jlabopamopnutii onvim Ne33. BzaumMoaeiCTBUE paCTBOPOB KHUCIIOT CO LIETOYaAMHU.
Jlabopamopusiit oneim Ne34. llomydeHune HEpPAaCTBOPUMBIX OCHOBAHMH M HMCCJIEIOBAHHE HX
cBoiicTB (Ha mpumMepe ruapokcuaa meau (II)).
AMdoTepHbIe OKCUIBI U TUAPOKCH/IBL.
Jlabopamopnuiii onvtm Ne35. Tlonyuenue aMmpOTEpHBIX OCHOBAaHUH U HCCIEOBaHUE UX CBOWCTB
(na mpumepe ruapokcua nuaka (II)).
Kucnotsl. Cocras. Knaccuduxanus. Homenknarypa. [loxydenue kucior.
XUMHUYECKUE CBOMCTBA KUCIOT
Jlabopamopnuiii oneim Ne36. BzauMoneilicTBue MeTaylioB (MarHusi, IUHKA, JKeue3a, MeIu) ¢
pacTBOpamH KHUCIIOT.
Jlabopamopnutii onetm Ne37. B3zaumoneiictBue okcunaa meau (I) m okcuma nuHKa ¢ pacTBOPOM
CEpPHOM KUCIIOTBHI.
Jlaoopamopuvui  oneim  Ne38. B3auMoneicTBHE pacTBOPOB KHCIOT C HEPAaCTBOPHUMBIMHU
OCHOBaHMSIMHU.
Counu. Knaccudukanus. Homenknarypa. CriocoObl ogydeHus coneit
Ilpakmuueckan paboma Ne 5. «[TomydeHue MeTHOrO Kynopocay
CaoiicTBa coiell. 'eHeTHYeCKast CBA3b MEXK/Yy OCHOBHBIMHU KJIaCCaMU HEOPTAaHUUYECKUX COECIUHEHUN
IpakTnyeckass padora Ne6. Pemenue skcnepuMeHTaNbHBIX 3a1ad 1no Teme «lIpaktukym mo
M3Y4YEHHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHUI
IToaroroska x 1A, BIIP
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Tecmoeswtit konmponav: «IIpakTHKyM II0 U3Y4YEHHIO CBOWCTB BEUIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN».

Pasnen 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOM M IPOEKTHOI AesiTeibHOCTH (164)
TexHuka 0€30MACHOCTH MPH BBIIOJHEHHUH CaMOCTOSATEIbHBIX OMNBITOB U HSKCIEPUMEHTOB B
JIOMAIITHUX YCIIOBUSX U C UCIOJIB30BaHUEM 000pYI0BAaHUS XUMHUUYECKOM TabopaTopuu.
IIpakTnyeckass padora Ne7. OOpameHue co CTeKiIoM (cru0aHue CTEKISIHHOHW TpYyOKH,
U3TOTOBJICHHE: MTUMETKH; KaWIIPOB; MPOCTEHIINX Y3JI0B; MPOCTEHITNX PUOOPOB)
XHUMHUYECKUH aHAIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBII
TeopeTnyeckre OCHOBBI ONBITHO-IKCIEPUMEHTAIIBHON U IPOEKTHOM 1€ TEIBHOCTH.

Br160p Tembl npoekTa. [InanupoBanue 1eATeabHOCTH.

[ToaroroBka mpoekrta. COop wuHpopManuu MO JaHHOM Teme. MojenupoBaHHE TPOCKTHOMN
JIeSITEIIBHOCTH.

Brimosiaenne yueOHbIX MPOEKTOB, ONBITHO-IKCIEPUMEHTAIBHBIX paboT.

IpakTnyeckne padorbl Ne8-12 1o TeMaMm IPOEKTOB yUalTUXCs

[ToaroToBka yueOHBIX MPOEKTOB K 3aIINUTE

IIpomexyTouHas aTTecTanus. 3alIMTA IPOEKTOB

[Tonroroska k 'NA, BIIP: pemenue npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM

ITonroroka k 'NA, BIIP: pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUM

O06006meHne, cucTeMaTU3ays 1 KOPPEeKIHs 3HaHUHA ydamuxcs 3a Kype « XMW Sy, 8 kiacc.
TecTOBBI KOHTPOJIb.
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9 Knacc

Beenenne B kypce «Xumusa-9» (2 1)
Beoouwiit uncmpyxkmaoic no Th. XuMus — HayKa SKCTIEpUMEHTATbHASI.
JHemoncmpayuonnsiit Ixcnepumenm Ne 1. O3nakomnenue ¢ 1abopamopHsim 000pyoosanuem; npuémol 6€30nacHoll
pabombwl ¢ HUM.
BXOI[HOG TECTUPOBAHHUC 11O TCOPETHUICCKUM U IPAKTHYCCKUM 3HAHUAM 3a 8 xirace

Pa3znen 1. MHoroo0pa3ne XuMH4YeCKHX pPeaKkIuii B JKCIIePUMEHTAILHON Xxumuu (154)

Tema 1. Knaccugurayus xumuueckux peaxyuii (6 u)
Krnaccudukanus XMMHUYECKUX peakiuil, peakliuu COeTUHEHUS, pa3IoKeHUs, 3aMelIeHHs, OOMeHa.
OKHCIHUTENIBHO - BOCCTAaHOBHUTENIbHBbIE peakuu. OKUCIUTENIb, BOCCTAHOBUTEINb, IPOLECCHI
OKHCJIEHUsI, BOCCTaHOBJIEHHS. COCTAaBIEHUE YPaBHEHUW OKHCIUTEIBHO - BOCCTAHOBUTEJIBHBIX
peaKIuii ¢ MOMOIIBIO METO/Ia SJIEKTPOHHOTO OalaHca.
TemioBbie 3 (HEKTHl XUMUYECKUX peakUuid. DK30TePMHUUECKUE U YHIOTEPMUYECKUE PEAKIIUH.
Tepmoxumuueckue ypaBHeHHs. CKOpOCTb XMMHUYECKUX peakuuil. PakTopbl, BIMSIONIME Ha
CKOpPOCTbh XUMHUYECKHUX peakuuil. [lepBoHayaibHbIE TPEACTABICHUS O KaTaJlu3e.
Lemoncmpayuu. [lemoncmpayus onvlmoe, GbIACHANOWUX 3A6UCUMOCMb CKOPOCMU XUMUYECKUX
Ppeaxkyuii om pasiudHuix haxmopos.
Tabauysr « Obpamumvie peakyuuy, «Xumuyeckoe pasrnosecuey, « CKOpocms XUMUYECKOU peaKyuuy.
Pacuemmnvie 3a0auu. Pacuemsl no mepmoxumuiecKkum ypasHeHusm.
Ilpakmuueckasa pavoma Nel. H3yuenue enusanus ycioeuil npoeedeHus Xumuieckoil peakyuu Ha
eé cKkopochib.
O6parumbie peakuuu. [IoHATHE O XUMUYECKOM PABHOBECHUHU.

Tema 2. Inekmponumuueckan ouccoyuayus (9 u)
XUMHUYECKUE PEAKLUU, UIYIIHE B BOAHBIX PACTBOpPAX. DJIEKTPOJIUTHI U HEINEKTPOJIUTHI. VOHBI.
KaTtnons!l n annonsl. ['naparHas Teopusi pacTBOPOB.
DNEKTPOIUTHYECKAs TUCCOLMAIMS KUCIOT, OCHOBaHUMH, coneil. Crnabble M CUIIBHBIE IEKTPOJIUTHI.
Crernenp nucconmanuy. Peaknuy MOHHOTO OOMeHa. YCIIOBHUS MPOTEKAHHS PEakIuii oOMeHa JI0
KOHIIAa. XHMMHYECKHME CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COEJIMHEHHIl B CBETE
MIPEACTABICHUN 00 DJIEKTPOJIMTHYECKON JMCCONMAIMH M OKUCIUTEIHHO — BOCCTAHOBHUTEIBHBIX
peaxKuusx.
[ToHsiTHE O TMAPOIIU3E COJICH.
Pacuémoi no ypasnenuam xum. peakyuil, eciu 00OHO U3 8eujecms 0aHo  u3dvimie.
Hemoncmpayuu. Hcnvimanue pacmeopos éeujecme Ha 21eKmpuyecKyro npogooumMocms. Jleudxcenue
UOHOB 8 INEKMPUUECKOM NoJle.
Jlabopamopnvie onvimul. Peakyuu 0omena mexncoy pacmeopamu 31eKmpoIumos.
Ilpakmuueckaa paboma Ne2. Pewenue rxkcnepumenmanvHwvlx 3a0au no meme «Ceoiicmea
Kuciaom, 0CHOBAHUN U CONell KaK 31eKmMpOoaumaoey.
TecToBBINl KOHTPOJIB.

Paznen 2. [IpakTukyM no u3y4eHH0 CBOMCTB MPOCTHIX BELIECTB: HEMETALUIOB U METAJLJIOB,
UX coequHeHuii (394)

Tema 3. I'anozenwl (5 u)

Hemerannel. Tanorensl. I[lomokeHne B TEPUOAMYECKON CHUCTEME XHUMUYECKUX DIIEMEHTOB,
cTpoeHne ux aromoB. Haxoxxnenue B mpupose.

Ou3nyecKkue U XMUMUYECKHUE CBOMCTBA TalloreHOB. [lomyueHne u MpuUMEHEHHUE TajloreHoB. XJOp.
duznyeckue U XuMu4eckue cporcra xjopa. [Ipumenenune xmopa. XiaopoBogaopon. Puznyeckue
cpoiictBa. [lomydyenne. ConsiHasi KuCIOTa U ee cou. KauecTBeHHas: peakius Ha XJIOPUJ — WOHBIL.
Pacnio3naBanue xJ10puaoB, OpOMHIOB, HOAHIOB.

Hemoncmpayuu. Qusuueckue ceolicmea 2anozenos. llonyuenue xaiopoeooopooa u pacmeopenue e2o
8 gooe.

Jlabopamopnvie onvimwsi. Pacno3nasanue CONAHOU KUCIOMbL, XJIOPUOO8, OPOMUO08, UOOUO08 U
tooa.

Ilpakmuueckan paooma Ne 3. Ilonyuenue conanoii Kuciomel u uzyyenue eé ceoiicma.

Tema 4. Kucnopoo u cepa (8 u)
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Kucnopon u cepa. Ilonoxenne B nepruoIuUeCKONl CUCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHUE HMX
atoMoB. Cepa. Amotponus cepbl. dusnueckue u xumMuyeckue cBoiicrBa. Haxoxxaenue B npupoge.
[Ipumenenue ceprl. CepoBonopoa. CepoBoAOpoaHAs KUCIOTa U ee coyi. KadecTBeHHas peakius
Ha cynbhua- nonsl. Oxcua cepsl (IV).

CepHas kuciaotra. XMMHYECKHE CBOMCTBA pa30aBIICHHOW M KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI.
KavecTBenHast peakuusi Ha Cyiab(aT- HOHBl. XUMHUYECKHE PEaKIUH, JIEKAIIIE B OCHOBE MOTYUYCHUS
CEpPHOU KUCJIOTHI B IPOMBIIUIEHHOCTHU. [[puMeHeHne cepHoi KUCIOTHI.

Hemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu NpuUpoOHbIX
Ccynbhuoos, cyibghamos.

Jlabopamopnvlie onvimol. Pacnoznasanue cynvuo-, cyropum- u cyiogham-uoHos 6 pacmeope
Ilpaxmuueckas paboma. Pewenue sxcnepumenmanvusix 3a0a4 no meme « Kuciopoo u cepay.

Tema 5. A3om u ¢hocghop (9 u)

A3zor u dochop. [NonoxkeHne B NEPUOAMYECKON CHCTEME XUMUYECKUX SJIEMEHTOB, CTPOCHHE WX
aToMOB. A30T, (u3HuUecKkre W XMMHUYECKHUE CBOMCTBA, MojlyueHue M npumeHeHue. Kpyrosopot
aszoTa B nmpupoje. AMvuak. Ouznyeckue U XUMUIECKUE CBOMCTBA, MOTy4YeHue, npuMeHnenue. Comn
aMMOHHMS. A30THas KUCJIOTa M ee cBoiicTBa. OKHCIUTENbHBIE CBOWCTBA a30THOW KHCIIOTHI.
[ToryyeHue a30THOM KHUCIOTHI B JjaOoparopuu. XHUMHUECKHE PEAKIHUH, JEKallue B OCHOBE
MOJTy4YeHHUsl A30THON KUCIOTHI B TpoMbliieHHOCTH. [Ipumenenue. Comu. A30THbIE y10OpeHusl.
®ochop. Amnorporus. duznveckue u xumudeckne cporctBa. Oxcup pocdopa (V). Dochopras
KHCIIOTa, €€ COJIU U yI0OpeHHUsI.

Hemoncmpayuu. Ilonyuenue ammuara u e2o pacmeopenue 6 gode. O3naxomnenue ¢ obpasyamu
nPUPOOHBIX HUMPAmos, ocghamos.

Jlabopamopnvie onvimul. Bzaumooeticmeue coneil ammonus co wjerovyamu. O3HakomaeHue c
aA30MHLIMU U pochopHbIMU YOOOPEHUAMU.

Ilpaxkmuueckan padoma NeS. Ilonyuenue ammuaxa u uzyuenue e2o c60uCme.

Pewenue 3a0au na onpeoenenue maccosoii (06vEMHOU) 00aU 8bIXOO0A NPOOYKMA peaKyuu om
meopemuyecKu 803MONHCHO2O.

Tema 6. Yenepoo u kpemuuii (8 4, no nnanupoeanuro — 7 u))

VYrnepon m kpemHuil. IlonoxkeHue B NEPUONMUYECKONW CHUCTEME, CTPOCHHE aTOMOB. YTIEPOI.
Annorponusi. dusnyeckMe M XUMHUYECKHME CBOWCTBa yriepoaa. AzcopOuus. YrapHblid ras.
VYrnekucnelil ra3. YronpHas kucioTta M ee conu. KauecTBeHHas peakuusi Ha kKapOOHAT — HOHBI.
Kpyrosopot B npupoze.

Kpemuuii. Oxcun kpemuus (1V). Kpemuueas kuciora u ee comu.

Crexkiio. [{emeHT.

Hemoncmpayuu. Kpucmaniuveckue pewemxu aimasa u epaguma. 3naxomcmeo c¢ obpasyamu
NPUPOOHBIX KapOoHamos u cuiuxamos. O3HaKoMieHue ¢ pazudHbiMU BUOaMU MONIUBA.
O3HakomneHue ¢ 8U0amu cmekia.

Jlabopamopnvie onvimul. O3HaKOMAEHUE CO CEOUCMBAMU U 83AUMONPEEPAUEHUAMU KAPOOHAMO8 U
euopokapbonamos. Kauecmeenuvie peakyuu Ha KapooHam- u CUTUKAM-UOHDL.

Ilpakmuueckaa paboma Ne6. Ilonyuenue okxcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au na eviuucnenue maccol unu 006véma nPooOyKma peakyuu no U38ecmHol macce uiu
00bEMY UCXOOHO20 Beecmaa, codeparcaujeco npumeci.

Konmponvnana paooma No2 no meme «Hememanwiy.

Tema 7. Oowue ceoiicmea memannog (14 4, no naanuposanuro — 134)

Meramnel. [lomoxkeHne B MEPUOIUYECKON CHCTEME, CTPOCHHME aTOMOB. MeTayuinmdeckasl CBS3b.
®dusnueckue CBOMCTBA. P aKTMBHOCTH METAJLIOB. CBOMCTBA MeTaiioB. OOIue CcrocoOsbl
nosryyeHus. CriiaBbl METaJUIOB.

[Ilenounbie metambl. [lonoxeHne B MEPUOAUYECKON CUCTEME, CTPOEHHUE aTOMOB. PU3UYECKUE U
XUMH4YecKkue cBoicTBa. [Ipumenenune. HaxoxxaeHue B mpupo/e.
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[[{erouno3emenbHble MeTauibl. [lonokeHHE B NEPUOINYECKONM CHUCTEME, CTPOCHHE AaTOMOB.
®usnueckue M xumuueckue cpoucrBa. IIpumenenume. Haxoxxnenue B npupone. MarHuii u
KaJbIUi, UX BaKHEHITNE coeIMHEHU. JKeCTKOCTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUSI.

Amomunuii. IlonoxeHue B MNEPUOJUYECKONW CHCTEME, CTPOEHHME aroMoB. Pu3nyeckue Hu
xumuueckue cBoiicTBa. Ilpumenenume. Haxoxnenue B mnpupoae. AmMPOTEpHOCTh OKCHIA H
TUAPOKCH/IA aTFOMUHHUS.

Kenezo. IlonoxxeHne B NEpUOJNYECKON CHCTEME, CTPOEHHUE aTOMOB. PU3HUYECKUE U XMUMHUYECKUE
cpoiictBa. IIpumenenne. Haxoxzaenue B mnpupozae. BaxkHelmume COeIMHEHUs >Keje3a: OKCHUIIBI,
ruapokcuabl U conu xenesa (I11) u sxenesa (I11). KauectBenHas peakius Ha HOHBI.

Hemoncmpayuu. 3nakomcmeo ¢ o06pazyamu GANCHEUWUX CONel HAMPUs, Kaiusd, NPUpoOHbIX
COeOUHeHUll Kalbyus, pyoamu xcene3d, coeOUHeHUAMU antoMuHus. Bzaumooelicmeue wjenoumsix,
WeN0UHO3EMENbHBIX MEMANN08 U ANOMUHUA ¢ 6000U. Colcueanue dxceneza 6 KUciopooe u Xiope.
Jlabopamopnvie onvimul. [lonyuenue 2udpokcuoa anoOMUHUsA U 83aUMOOelicmeue e2o ¢ KUCIomamu
u wenouamu. Ionyuenue euopokcuoos xceneza(ll) u (Ill) u e3aumoodeticmsue ux ¢ Kuciomamu u
wenouamu.

Ilpakmuueckaa padoma Ne7. Pewenue IkcnepumenmaivHolx 3a0ay no meme «Memannvt u ux
COCOUHEHUA).

TecTOBBIl KOHTPOJIb.

Pa3jen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIBLHOI U MPOEKTHOM AesiTebHOCTH (124)
TexHuka 0€30MacCHOCTH IPU BBIIOJIHEHUH CAMOCTOSITEIBHBIX OIBITOB M 3KCIIEPUMEHTOB B
JIOMAIIIHUX YCJIOBUSX U C UCIIOJIb30BaHHEM 000pY10BaHUS XUMUYECKOH 1a00opaTopuH.
IpakTuyeckass padora Ne8. OOpamenue co crekiaoM (crubaHWe CTEKISIHHOW —TpyOKw,
U3rOTOBJICHHUE: MUMETKN; KaWIISPOB; MPOCTEHIINX Y3JI0B; MIPOCTEHIINX TPUOOPOB)
XHUMHUYECKUH aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN
TeopeTnueckne OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHOM U IPOEKTHOM 1€ATEIBHOCTH.

Br16op Tembl npoekTa. [InanupoBanue 1eaTeabHOCTH.

[TonroroBka mpoekta. COop wuH(popManuu Mo JaHHOM Teme. MojenupoBaHHe HPOEKTHOMN
JESITEIbHOCTH.

BrinonHenue yueGHbIX MPOEKTOB, ONBITHO-3KCIIEPUMEHTANIBHBIX padoT.

IIpakTyeckue padornl Ne§-12 1o TeMaM IPOEKTOB yUaIIUXCS

[TonroroBka yueOHBIX MPOEKTOB K 3aIINUTE

IIpomexyTouyHas aTTecTanus. 3aliMTa NIPOCKTOB

[Tonroroska k 'NA, BIIP: pemienne npakTHKO OpPUEHTUPOBAHHBIX 3aJaHUM

[Tonroroska k 'MA, BIIP: pemenne npakTHKO OpUEHTUPOBAHHBIX 3a1aHUI

O06o0061ieHne, cucTeMaTu3alns U KOPPEeKIUsl 3HaHUHM ydaluxcsl 3a Kype «IKclepuMeHTallbHas
XHMHS», 8 KJacc.

TecTOBBI KOHTPOJIb.
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KAJIEHAAPHO-TEMATHYECKOE INVIAHUPOBAHHUE

8 knacc

No Tema 3anaTHSA DopMbl 1eATEJIHHOCTH DJIeKTPOHHbIe 00pa3oBaTe/ibHbIe PecypChl Koa- |[ara Mudopmanuonn| Hcmonab3oBanue

/ o0yJarommxcs BO asi moJIep:KKa o0opyaoBaHHsA

n 4acoB y4eOHHuK

Pyosumuc I'E. ,
Denvoman DI
Xumus:
8 KIL.
Paspen 1. OcHOBBI 3KCIIEPUMEHTAJIBHOM XUMHUHU(22 Y1)

1. | Beoonwiii uncmpykmasyc no Th Pabota ¢ kHUroii, [Mopran ¢pyHAaMEHTaTBHOTO XUMHYECKOTO 00pa30BaHMs 1 §1 Texnanka
XuMus — HayKa SKCIIEPUMEHTaJIbHAs. BBIIIOJIHEHUE U ChemNet. Xumndeckasi nHpOpMaIoHHas ceTh: Hayka, 0e301acHOCTH B
P HaOJIIOIeHNE O6pa30BaHI/Ie, TEXHOJIOTUU KaOUHeTe XUMUH
Hemoncmpayuonnvlii Ixcnepumenm IKCTIEPUMECHTA, http://www.chemnet.ru I"azera « XuMus» 1 cauiT 11t
M 1. rpadugeckas pabora yunTens «5 uny Ha ypoK XUMUM
Osnaxomaenue ¢ 1a6OPAMOPHBIM | yayyxcs, paGoTa ¢ http://him. 1 september.ru Exunas komekmus [JOP:
obopyoosanuem; npuémel 06e3onacnoll | yoyyyyeckivu cpeactBamu | IIpenmerHas KOMIEKIMS « XHUMUD)
pabombyt ¢ Hum. 00y4eHusl, BHITIOJIHEHHE

YHpasKHEHUH U perieHne
3aj1ad.

2. | IIpakmuueckas paboma Ne 1 paboTa ¢ KHUTOIA, http://www hemi.nsu.ru OTKpbITBIH KOJIEMK: XUMHUS Jlatuuk Temmnepa-
«IIpasuna mexnuku 6e3onacnocmu npu | BpINOIHEHUE U http://www.chemistry.ru JIlucTaHIMOHHAs OJIMMITHA/IA TI0 TypbI (TepMomap-
pabome c 1ab6opamopnsim HaOr0/IeHNe XUMHH: TeJIEKOMMYHUKAIMOHHBIN 00pa30BaTeIbHBIN HBII), CHUPTOBKA
obopyoosanuem. Uzyuenue cmpoenusn SKCTIEPHMEHTA, TPOEKT
naamenu» rpadudeckas paboTta http://www.edu.yar.ru/russian/projects/predmets/chemistr

ydJamuxcsi, paboTa c y lucTaHnMoHHbIe 3BPUCTHYECKHE OJTMMIIHAIbI 10
TEXHHYECKUMH CPEICTBAMH | XMMHH

00y4YeHsI, BHITIOJIHCHHE http://www eidos.ru/olymp/chemistry 3annmaTebHas
YIPpaXHEHUH U pelIeHe XHMUS

3a7ad.

3. | MeTo/pl TO3HAHUS B XUMUU. DKCIICPH- paboTa ¢ KHHUTOH, http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl 1 §2 JaTtuuk
MEHTAJIbHBIE OCHOBBI XUMUHU BBITIOJTHEHHE U yuutess xumun: caiit H.JO. CoicmaHoBoii TEMIICPATypPbI
JladopaTopHblii onbIT Nel. HaOJIr0IeHHE http://sysmanova.narod.ru Kaburaer xumun: caiit JI.B. (TepMOmapHbIii),
PaccMoTpenue BelecTs ¢ pasauYHbIMM | DKCIIEPHMEHTA, PaxmanoBoit CIIPTOBKa
(pu3nyeckMMu cBoliCTBAMH rpaduueckas padora http://www 104.webstolica.ru Knaccuduxanus

(Menb, Keye30, UUHK, cepa, BoIa, yuamuxcs, padora ¢ XUMHYECKHUX peaKIi
XJIOpHMA HATpUSA TEXHUYECKUMHU CPEINCTBAMHU
P 00y4eHusl, BBITIOJIHEHHE
Jlabopamopnvuii onvim Ne 2 «/lo Kakoit | ynpaxuennii u pemeHue
memnepamypsl MOJNCHO HaAzpemb eeuie- | zanay.
cmeo?»
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MeToap! MO3HAHUSA B XUMUH.
3KCHepI/IMCHTaHLHBI€ OCHOBBI XUMHUHN

paboTa c KHUTOMH,
BBIMOJTHCHHE U

http://sysmanova.narod.ru Kabuner xumun: cair JI.B.
PaxmanoBoii

Jatuuk Temnepa-
TypHl IUTATUHO-
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P HaOJIo/IeHue http://www 104.webstolica.ru Knaccupukauns BBIH, TEPMOMETP,
JlaGopaTopHblii onbIT Ne3. JKCIEPUMEHTA, XUMHUUYECKHUX PeaKIUii 3EKTpUYECKas
H3yyenue cBOiiCTB BeleCTB: rpaduueckas pabora http://classchem.narod.ru KouTpen — Xumus ams Beex: IUIUTKA
HarpeBaHue BOJbl, HATPeBaHHe OKCHAA | ydamuxcs, paboTa ¢ yueOHO-MH(POPMAIIMOHHBIN CaiT

kpemuus (IV). TeXHUYECKUMHU cpeacTBamu | http://kontren.narod.ru Matepuains! kadenpbl puznueckon

Jlabopamopnuwiit onvim Ne 4. 00ydeHws, BBIITOITHCHHE u xoJutonHOU Xxumun FOxHOTO (henepaTbHOrO

«H3mepenue memnepamypol KuneHus YOpaKHEHUH 1 pelIeHue YHUBEpCUTETA

600bl C NOMOULLIO OAMYUKA 3a7ad.

memnepamypul u mepmomempa)

5. | Merozpl MO3HAHKS B XUMUHU. Pabora ¢ kHUTOIA, http://www. nanometer.ru OHIaifH-CIIpaBOYHHUK Jarank
DKCIepUMEHTAIBHBIC OCHOBBI XUMHH BBITIOJTHEHHE U XUMHI9IecKuX 31eMeHToB WebElements TEMITepaTyphI
P HaOIr0ICHNE http://webelements.narod.ru [Tomysipaas 6ubamoTexka (TepMoOTIapHBIi)
Jabopamopuwtit onvim Ne 5. 9KCIIEPUMEHTA, XUMHUUYECKUX DJIEMEHTOB
«Onpeoenenue memnepamypol rpaguueckas padoTa http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIC U
NNAGNEHUA U KPUCMATTUZAUUU yuaiuxcs, padbora c CIPABOYHBIC MATEPUAIIBI 10 XUMHU
Memannay TeXHUYECKUMHU cpeactBamu | http:/www. alhimikov. net Caiit Chemworld.Narod.Ru -

00y4eHwsl, BHITIOJIHEHNE Mup xumun
YIPAKHEHUH U pellIeHue
3a1a4.
6. | IMepBoHauambHBIE XAMHYECKUE TTOHSTHSL. [Ipaktukywm, [opran pyHAaMEHTATHPHOTO XUMHYECKOTO 00pa30BaHUS §3 PeaktuBsr u
YucTele BeliecTBa U CMECU WHIWBUyaJbHAs, ITapHasl, ChemNet. Xumuueckas uHpopmanuonHas cetb: Hayka, XAMHUYECKOE
. IPYIIIOBas ¥ KOJUIEKTHBHAs | 00pa3oBaHHE, TEXHOJIOTUH obopynoBanue
Jlabopamopnutii onvim_Ne 6. .
ydeOHast pabora: http://www.chemnet.ru ["azeta « XuMus» 1 CalT 1151
Hccneoosanue duzuueckux u
XUMUYECKUX  CBOICME  NPUPOOHBIX YHHTEIA «l uny Ha YPOK XMMHWY )
seitecma (U3secmHAK0B). http://him. 1september.ru Equnas komamexuus [JOP:
IIpenmerHas KoJuIeKIMS « XUMUS»

7. | Yucrtele Bemectsa U cmecu. CriocoObl MopnenupoBanue http://www hemi.nsu.ru OTKpbITBIN KOJUTSIDHK: XUMHUS §4 PeakTuBbl u
pa3zmeneHus cMecei: ecTBUEe MarHUTOM, http://www.chemistry.ru JIucTaHIIMOHHAS OJIUMITHAA/IA IO XMMHYECKOoe
oTcTauBaHue, PUIBTPOBaHUE, XUMHH: TeJIEKOMMYHUKAIMOHHBIH 00pa30BaTeIbHbIH obopynosanue
BBIMAPUBAHUE, KPUCTATUTU3AIIHS, HPOEKT
TACTHIIISIIAS. http://www.edu.yar.ru/russian/projects/predmets/chemistr
TP y JlMCTAaHIMOHHBIE IBPUCTHYECKHE OJIMMITHAIBI 10
Jlabopamopnuiit oneim Ne 7. Pazoenenue XUMUH
cMecu JHcelle3HbIX ONUIOK U cepbl ¢ http://www eidos.ru/olymp/chemistry 3anumaresibHast
ROMOWbIO MACHUMA. XUMUSA
Jlabopamopnutii onviin_Ne8.

Ilpuzomoenenue u pazoenenue cmecu
Jicenesa u cepul, pazoenenue cmecu
Heghmu u 600bl (pacmumenbHozo macia
U 600bl).

8. | Ilpakmuueckaa paboma Ne 2. HUcnonb3oBanue http://sysmanova.narod.ru KabuneT xumun: cait JI.B. §5 PeaktuBbl 1
Osnaoenue nagvlkamu paszoeneHus MPaKTUIECKUX U PaxmaHoBOI XAMHYECKOe
0OHOPOOHBIX U HEOOHOPOOHBIX CMecell: nab0paTOPHBIX PadOT, http://www 104.webstolica.ru Knaccudpukarms o0opynoBaHue
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omcmaueanue, punvmposanue, HECJI0)KHBIX XAMHYECKHUX PeaKInii

evlnapueanue, KpUCMAainu3ayus, SKCIIEPUMEHTOB IS http://classchem.narod.ru KouTpen — Xumust s Bcex:

oucmunnayua (nepezonka). JI0Ka3aTeIbCTBa yueOHO-MHPOPMAIIMOHHBIN CANT

P BBIBUTACMBIX http://kontren.narod.ru Martepuais! kadeapsl pU3MIeCKOM
TPE/IMOJIOKEHUH; ONMCAHNE | 1 kommonaHOH xumun FOxHOTO denepansHoro
Pe3yIBTAaTOB ATHX padboT VHHBEpCHTETA

9. | ®u3NYECKUE U XUMUYECKUE SIBICHUS. ITo3HakoMUThCS © http://www.physchem.chimfak.rsu.ru MeTtoauka §6 PeaktuBbl 1
P BOKHEHIIMMHU XUM. 00y4eHHs XUMHH: cailT kadenpsl xumun HITTY XUMUYECKOE
ﬂemoucmpauuomtblﬁ IKcnepumenm Ne MOHATUSAMMU http://mctnspu.narod.ru MeTtoanueckoe OGBe,HHHeHI/Ie 060py;[0BaHI/Ie,I[a
2. «Bvtoenenue u nocziouienue menjua — (bH?)H"ICCKI/Ie U XUMHUYCCKUC y‘-H/ITeHef/i XUMHUU CeBepo_BOCTquoro OKpyTaropoaa TYUK TEMIICpa-
HPU3HAK XUMUYECKOIL PeaKyuu SIBIICHHS, XUMHYECKas MOCKBEL TYpBI
Jlabopamopnuwiit onvim_Ne9. peaxIus; http://bolotovdv.narod.ru Hanomerp: TIJTATHHOBBII
Ilpumepul huszuueckux aenenuii: YMEHHE OTJINYaTh HAHOTEXHOJIOTHYECKOE COOBIIECTBO
ceubanue cmeKnaHHol mpyoxu, XUMHUYECKHUE PEaKIINU OT
Kunauenue 600ul, nnasnenue napaguna. | GU3NIECKUX IBICHUH
Jlabopamopnuiii onvimm_Nel(0
IIpumepsvl xumuueckux aeneHuii:
20peHue Opesecutbl, 83aumoodeiicmaue
MPaAmMopa ¢ CONAHOU KUCIOMOII.

10. | ATombl n Momekynbl, HOHbL. BemecrtBa | [IpakTukym, [opran pyHAaMEHTATHPHOTO XUMHYECKOTO 00pa30BaHUS §7, §8 JaTuuk Temmepa-
MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO | MHAMBHIyanbHas, mnapHas, | ChemNet. Xumndeckas nHpopMaMOHHAs ceTh: Hayka, TypBI IUIATUHO-
CTpOCHUA. KpI/ICTaHHI/I‘IeCKHe PCUICTKH. TpynmoBas U KOJIJICKTUBHAsA O6pa30BaHI/Ie, TEXHOJOTUU BI:.II71, JaT4YUK TEM-
TP Jlemoncmpayuonnolii onvim Ne 3. y4eOHas paboTa http://www.chemnet.ru I'azeta «XuMusa» U CaliT 111 nepaTypheITepMO-
«Temnepamypa nnaenenus éeuiecme c yuurens «f uay Ha ypoK XUMUN TIApHBIii
DPAa3HbIMU munamu Kpucmaiiu4ecKkux http://him.1september.ru Equnas komamexuus [JOP:
pewémoxn IIpeameTHas KOUIEKIUS « XUMHD»

11. | [IpocThie W  CIOXKHBIE  BEIIECTBA. | YMEHHE XapaKTepu3oBaTh http://school-collection.edu.ru/collection/chemistry §9,10 PeakTuBbl 1
XuMHYeCKUM  dneMeHT. XHMMHYECKHH | BaXKHEMIIME XUMUYECKUE EcrecTBeHHO-HayYHBIE HKCTIEPUMEHTBI: XUMH. XHUMHUYECKOE
3Hak. [IpocTeie BemliecTBa: MeETaIbl W | MOHATUSA:XUMHUUYECKUM Komexkuus Poccuiickoro O6H.I€O6paSOBaTeHLHOFO obopynoBanue
HEMETaJIJIbI. AJIEMEHT, KJIaCCU(pUKAIIUS noprana

BEIIIECTB (Ha IIPOCTHIC U http://experiment.edu.ru AJIXUMUK: caiir JLIO.
TP CIIOKHBIE BELIECTBA). AHKGEepOBO
Jlabopamopnuuit onvim Nel 1. http://www alhimik.ru Bcepoccuiickas onmimMmuana
3nakomcmeo c obpazuyamu npocmuix IKOJIBHHKORB 10 XMMUH
geujecme: memanyioe U Hememaiios. http://chem.rusolymp.ru Opranuyeckas XUMHUsL:
Onucanue ceoiicme. 9IEKTPOHHBIN YIeOHHK IS CPEIHEN IIKOIIBI
JlaGopaTopHblii onbiT Nel2.
H3y4denne 00pa3noB MeTAJNIOB U
HeMeTAaJJIOB (cepbl, Keje3a,
aJllOMMHusA, rpaduTa, Meau U ap.).

12. | CroxHble BelecTBa UX COCTaB U YMeHue xapakTepu3oBaThb http://sysmanova.narod.ru Kabuner xumumu: caiir JI.B. §11, 12 Peaktussl u
CBOICTBa. Ba)KHEHIINE XUMUYECKUE PaxmanoBoit XUMHUYECKOoe
P TOHSTHS: http://www 104.webstolica.ru Kiaccupuxarnus obopynoBanye
Jlabopamopnutii onvim Ne 13. XUMHYECKUH DIIEMEHT, XUMHUUYECKUX pEeaKLUH Hpubop st
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3HaKomcmeo ¢ o0pazuamu CloHCHbIX
eeuecme, MUHEPAI06 U 2OPHBIX NOPOO.
Onucanue ceoiicme.
Jemoncmpayuonnsiil sxcnepumenm Ne
4. «Paznocenue 600bl I1eKMpULeCKUM
moxkom»

JladopaTopHblii onbIT Neld.
HcnbiTanne TBEPIOCTH BENIECTB €
nomombi0 ko/uteknun «Ilkama

MIPOCTOE ¥ CIIOKHOE
BEILIECTBO.

YMeHue xapakrepruzoBaTh
OCHOBHEBIE 3aKOHBI XUMUH:
3aKOH ITOCTOSHCTBA COCTaBa
BEILIECTB.

http://classchem.narod.ru KonTpen — Xumust st Beex:
yueOHO-MHPOPMAIIMOHHBIN CalT

http://kontren.narod.ru Matepuais! kadenpbl puznueckon
1 KoJTouiHO# xumun KOkHOTO (henepanbHOTO
yYHUBEpCUTETA

OIIBITOB C
QJICKTPUYICCKHUM
TOKOM

TBEPAOCTHY.
13. | ®opmymer CJI0’KHBIX BELIECTB. | YMEHHE XapaKTepu30BaTh http://www hemi.nsu.ru OTKpHITEIN KOJUTSIDK: XUMHS §13, 8§14 PeaxtuBbl 1
KauecTBeHHbI u KOJIMYECTBEHHBIN | MOHATUSA 00 OTHOCUTENBHOHU | http://www.chemistry.ru JlucTaHI[MOHHAs OJIMMIIMAZA 110 XUMHUYECKOE
COCTaB BCLICCTBA. aTOMHOM ¥ MOJIEKYJIIPHOM XMMHH: TeJICKOMMYHUKAITMOHHBIN 00pa30BaTeIbHBIH o0opynoBanue,
P Maccax. YMeHue IPOEKT JJIEKTPOHHBIE
Aemoncmpayuonnsuii sxcnepumenm Ne pacCInThIBATh http://www.edu.yar.ru/russian/projects/predmets/chemistr BEChbI
5. «Pasznoscenue 0cHo6H020 OTHOCHUTCJIbPHYO y luCTaHIIMOHHBIE IBPUCTHYECKHE OJIUMITMABI 110
kapoonama meou (I1) (manaxuma)» MOJICKYJIAPHYIO MaccCy. XUMHH
http://www eidos.ru/olymp/chemistry 3anumaTebHas
XUMHUS
14. | ®opmynsl CIIOKHBIX BEUIECTB. | YMCHHE BBIYHUCIIATH: http://www. nanometer.ru OHIaifH-CTIpaBOYHHK §15,816
KauecTBeHHBII 1M KOJIMYECTBEHHBIH | MaCCOBYIO JOJIO XUMHUYECKHX 37eMeHToB WebElements
COCTaB BEILECTBA. XHMHYECKOT0 JJIEMEHTA IT0 http://webelements.narod.ru [Tonynisipaas 6uOIHOTEKA
(opmye coennnenns XAMUYECKUX IIIEMEHTOB
Ornpenienenne afeKBaTHBIX http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHBIC U
CHOCO&BB peIneHns CIIPaBOYHBIC MATEPUAIIBI [I0 XUMHH
Yy4e0HO#i 3a]1a41 Ha OCHOBE http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
3a/IaHHBIX AITOPUTMOB Mup xumuH
15. | ®opmynsl cnoxkHbIX BewecTs. Ha3panus | YMeHue onpeunessrth http://chemworld.narod.ru Caiit «BupryanbHas §15,816, §17 | PeakTuBbI 1
CJIOXHBIX BEIECTB. PeakTHBBI. DTUKETKU. | BAJIEHTHOCTb U 3HAUYCHUE XUMHUYECKAsl IIKOJIa» XUMHYIECKOE
P BaJICHTHOCTH HEKOTOPBIX http://maratakm.narod.ru Caiit « Mup XuMun» o0opyoBanue
XUMHYCCKHX JICMCHTOB; http://chemistry. narod.ru XuMuK.py: caiiT o xumun
HA3bIBATH OMHAPHbIC http://www.xumuk.ru Xumideckas CTpaHUIKa
COCAMHEHMSL. SIpocnasckoro LIeHTpa TeneKkoMMyHUKALUH 1
WHPOPMAMOHHBIX CHCTEM B 00pa30BaHIH
http://www.edu.yar.ru/russian/cources/chem
Xumnyeckuii moprag ChemPort.Ru
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16. | I'pynmbl XpaHEHHS PEAaKTHBOB. YCIOBUSA | YMEHHE COCTABIISTH http://www.chemport.ru Xumudeckuii cepaep PeaxtuBsl u
XpaHEHHS U UCIIOIB30BAHNS. (hopMmyIIEl OMHAPHBIX HimHelp.ru: y4aeOHbIe U cipaBOYHBIC MATEPHAIIBI XAMHYECKOe
P COCIIMHCHMI IT0 M3BECTHOM | http://school-collection.edu.ru/collection/chemistry 00opynoBanue
BaJICHTHOCTH 3JICMCHTOB. EcrecTBEHHO-Hay4YHbIE DKCIIEPUMEHTBL: XUMUSL.
Komnekrus Poccuiickoro o01ieo0pa3oBaTeIbHOTO
moprana
http://experiment.edu.ru AJIXUMUK: caiir JLIO.
AnukbepoBoi
http://www alhimik.ru Bcepoccuiickas onmimmuana
UIKOJIbHUKOB TI0 XUMUHU
http://chem.rusolymp.ru Opranuyeckas XUMHUsL:
9JIEKTPOHHBIN YUSOHMK VIS CPEHEH IIKOJIBI
17. | 3akoH coXpaHEHHUs MacChl BEUIECTB. http://www hemi.nsu.ru OTKpBITBINA KOJUTSIDK: XUMHS §19 Becrl anektpon-
P Ywere XapaKTemeBaTL, http://www.chemistry.ru J/IucTaHIIHOHHAS ONUMITHAIA TIO HbIC
. OCHOBHBIC 3aKOHBI XUMHH: . .
Jlemoncmpayuonnsiii IkKcnepumenm Ne COXPAHEEHS MACCH! XUMHH: TEJICKOMMYHHUKAITUOHHBIN 00pa30BaTeIIbHBIN
6.«3akon coxpanenusn maccul eugecmey | —— MIPOEKT
TIOHUMATH €r0 CYIHOCTb H http://www.edu.yar.ru/russian/projects/predmets/chemistr
SHAYCHUE y JAucTaHIMOHHBIE IBPUCTHYECKHE OJUMIHAIBI MO
XUMHAH
http://www eidos.ru/olymp/chemistry 3anumMaTebHas
XUMUSA
18. | Xumuueckue npeBpaiieHus. XUMUYECKUE | YMEHHUE XapaKTePU30BaTh http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsI §20 Peaxtussl 1
peakmum. OCHOBHBIC ITOJIOXKCHUS yuuress xumuu: caiit H.IO. CoicmaHoBoit XUMHYECKOE
P ATOMHO-MOJICKYJIIPHOTO http://sysmanova.narod.ru KabuneT xumun: caiit JI.B. o0opyoBanue
JlabopaTopHblii onbIT Nel5. Y4EeHUs, TOHUMATh €ro PaxMaHOBOIA
l'[pn:ma‘]‘m MPOTEKAHMST  XMMHYIECKHUX | SHAYCHHC http://www 104.webstolica.ru Knaccudpuxanns
peakumii: Harpepanue MeTHOI XUMHYECKUX PeaKLHii
NMPOBOJIOKH; B3aMMOJEHCTBHE PACTBO-
POB €IKOro HATpa W XJOpHIAa MEIH;
B3aMMOJIEIiCTBHE PACTBOPOB YKCYCHOI
KHCJIOTHI M THAPOKAPOOHATA HATPHS.
19. | XuMu4eckue ypaBHEHHUS. YMEHHE COCTABIIATh http://sysmanova.narod.ru KabuneT xumuu: caiir JI.B. §20
BrimoHeHHE TPEHUPOBOYHBIX YPaBHEHHSI XMM. PEaKIHi. PaxmanoBO#
YNPOKHEHUH 110 COCTABJIEHUIO yPABHEHUH http://www 104.webstolica.ru Knaccuduxarms
XUMHYECKUX PEAKIMH XUMHUYECKUX PeaKiuil
http://classchem.narod.ru KonTpen — Xumwust ams Bcex:
y4eOHO-UH(DOPMAIIMOHHBIN CalT
http://kontren.narod.ru Matepuais! kadenpbl puznaecKon
1 xoJutonHOU xumun FOxHOTO (henepabHOTO
YHUBEPCHUTETA
20. | Tumbl XUMHUYECKUX PEaKITHA YMEHHE onpeaenars | http://www.physchem.chimfak.rsu.ru Metoauka §21 PeaktuBbl 1
P peareHTbl M NPOAYKTHI | oOy4yeHUst XUMUH: callT kadeaps! xumuu HI'TTY XUMHYECKOE
Jlabopamopnotit onvim Nel6. peaKumm; http://mctnspu.narod.ru MeTtoaudeckoe o0beINHEHNE obopynosanue
Tunw XUMU4eCKux peakyuii: | paccTaBlIATh yunteneii xumnn Ceepo-BocToYHOro 0Kpyra roposa
paznoxcenue 2udpokcuoa meou (I); | xo>ddunueHTs B MOCKBEI
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e3aumodeiicmeue ceie3d ¢ pacmeopom
xnopuoa meou (II), ezaumoodeiicmeue
oxcuoa meou (II) ¢c pacmeopom conanoii
KUC10mel.

YPaBHEHMSIX peaKIuil Ha
OCHOBE 3aKOHA COXPaHEHHS
MAacCHI BEIIECTB

http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOT'MYECKOE COOOIIECTBO

21.

Tlonroroska k 'NA, BITP

Pa6Gora ¢ Kum

http://www hemi.nsu.ru OTKpHITEIN KOJUTSIDK: XUMHS
http://www.chemistry.ru JIucTaHIIHOHHAs OJIMMITHAA IO
XMMUH: TeJICKOMMYHHUKAIIMOHHBIN 00pa30BaTe/IbHbIH
MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
y JlucTaHIIMOHHbBIE IBPUCTHYECKHE OJTUMITHA/IBI 110
XUMUHU

http://www eidos.ru/olymp/chemistry 3annmaresibnast
XUMUSA

§1-21

22.

TecToBbI KOHTPOJIb:«OCHOBBI
IKCNePUMEHTAILHOH XUMHUM.

TectupoBanue

http://chemworld.narod.ru Caiit «BupTyanbHas
XUMHUUECKasl IKOJIa»

http://maratakm.narod.ru Caidt « Mup XUMHAI»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru XumMudeckasi CTpaHHYKa
SIpocnasckoro LleHTpa TeaeKOMMYHUKALUNA U
HH(OPMALMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii nopraj ChemPort.Ru
http://www.chemport.ru XuMmdecKuii cepaep
HimHelp.ru: yueOHble 1 cripaBoYHbIE MaTEepUaIIbI

Pazpen 2. [IpakTuKyM 110 M3y4eHMIO ra30B: KUCJI0Poaa ¥ Boaopoaa (7 1)

23.

Kucnopon. Peakuyn, ucnons3yemsle st
MOJyYeHHUs KUCTIOopo/a B TabopaTopuu
P

Jemoncmpayuonnsiii Ixcnepumenm Ne
7. «llonyuenue u covupanue Kuciopooa
6 1abopamopuu

U 3aNONHERUE UM 2A30MEMPar

YMeHue xapakTepu3oBaTh
KHUCJIOPOJ KaK XMMHUYECKUHI
3JIEMEHT U MPOCTOoe
BEIIIECTBO; PACIIO3HABATH
OTIBITHBIM ITyTEM KHCIOPOJ
CoOnroeHrie HOpM
MTOBEJICHUS B OKPYIKAFOIIEH
cpefe, IpaBui 3[0pOBOTrO
o0Opasa Ku3HU

http://ru.wikipedia.org/wiki/Xumusg XuMus 171 BCEX:
WUTIOCTPUPOBAHHBIE MaTEPHAIIBI IO OOIIEH,
OpTraHUYECKOW 1 HeopraHu4eckoi xumun http://school-
sector.relarn.ru/nsm Xumust u xxu3Hb — XXI Bek:
HAYYHO-TIOMYJIIPHBIN KYpHAIT
http://www.hij.ruXumo3a: cooOLIECTBO yuHuTeNeil XUMUU
Ha noptane «CeTb TBOPYECKUX YUUTEIeH
http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
[IIxkompHUKAM O XUMHUH: CAUT XUMHUYECKOTO (haKyJIbTeTa
Aty

http://www chem.asu.ru/abitur DnexTpoHHas
OHOJIMOTEKA IO XMUMUH U TCXHHUKE

§22

PeakTuBbl 1
XUMHUYECKOE
obopynoBanue

24.

XumMuieckue CBOMCTBa KUCIOpOAa.

Pabota ¢ kHUT O,

http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl

§23,24

PeakTuBEI B

Oxcuppi. BBINIOJTHEHUE U yuutess xumun: caiit H.JO. CoicmaHoBoii XUMHUYECKOE

TP HaOJIoIeHNE http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. obopynoBanue

Jlabopamopnulii onvim Nel7. 3KCIIEPUMEHTA, PaxmaHOBO#

«l'openue cepwl u pocpopa na 603dyxe | rpapuueckas padora http://www 104.webstolica.ru Knaccupurauus

U 6 Kuciopooey yJammxcsi, padora ¢ XUMHUUYECKHUX PEaKIUii

Jabopamopnuwtit onvim Nol§. TEXHHYECKMMH CPECTBAMH
[okymeHT co3aaH B anekTpoHHon copme. Ne PM1/3 ot 08.09.2025. McnonHuTens: Cugoposa M.T. 0 3IEKTPOHHbINA
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http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/

«l'openue icenesa, meou, maznus Ha
6030yxe U 6 Kuciopooe»
Jabopamopuutii onvim_Nel9.
Pacemompenue 00pa3uo6 okcuoos
(y2nepooa (IV), 600opooa, pocchopa,
Meou, Kanvyus, ycene3d, KpemMHus).

00y4eHwusl, BHIIIOJHEHNE
yIpa)KHEHHH U pelIeHre
3a/1a4.

25. | Ilonrotoska xk '1A, BIIP http://www hemi.nsu.ru OTKpHITEIH KOJUTSIDK: XUMHS
http://www.chemistry.ru JIucTaHIIHOHHAsT OJIMMITHAIA IO
XMMHH: TeJICKOMMYHUKAITMOHHBIN 00pa30BaTeIbHBIH
TIPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
y JucTaHIMOHHBIE IBPUCTHYECKHE OJUMIHAIBI MO
XUMHAN
http://www eidos.ru/olymp/chemistry 3anumaTebHas
XUMUSA
26. | Bo3ayx u ero cocras. Hab6aronenue u http://www.physchem.chimfak.rsu.ru Meronuka §27 IMpubop s
TP odopmileHnE pe3yIHTaTOB o0yueHHs XUMUU: calT kadenpsl xumun HI'TTY ONPEICIICHUS
Jlemoncmpayuonnsiii IKcnepumenm Ne OIIbITa http://mctnspu.narod.ru MeTtoauueckoe o0beJUHEHUE COCTaBa BO3/Tyxa
8. «Onpedenenue cocmasa 6030yxa» yuureneit xumuu CeBepo-BocTouHoro okpyra ropoja
Mocksbl
http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYECKOE COODIIECTBO
27. | Bomopoa. [Tonyuenne Bogoposa. Mepsl Ha6umtonenue u http://www. nanometer.ru OHIaiH-CIIPaBOYHAK §28 PeaxTuBbl
0€30MacHOCTH TIpU paboTe C BOJIOPOIOM. odopMIIeHHE PE3YIBTATOB xuMmuueckux aeMmentoB WebElements XUMHYECKOE
IIposepka Ha uucroty. I'pemyunii ras. OITbITa http://webelements.narod.ru [Tomynsapras 6ubmroTeKa o0opyaoBaHue
TP XUMHUYECKHUX JIEMEHTOB
Hemoncmpayuonnvuii sxcnepumenm Ne http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGubIe u
9. «llonyuenue u codupanue 6000pooda é CIIPABOYHbIE MATEPUAIIBI [0 XUMHH
nadopamopuu. Onvim Kasenouwiay http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumun
28. | Xumuyeckne CBOICTBa Bojmopona. | CocraBieHHE YpaBHEHUS http://sysmanova.narod.ru KabuneT xumumn: caint JI.B. §29 PeakTuBsl
[Ipumenenmue. peakmmii, PaxmanoBO# XAMHUYECKOE
Hemoncmpayuonnsiii Ixcnepumenm Ne | XapakTepU3yHOIIUX http://www 104.webstolica.ru Kinaccuduxarus obopynoBanue
10. «ITonyuenue 6000poda peaxkuyueil | XAMUYECKHE CBOKCTBA XUMHWYECKHUX PEaKIHi
AnNIOMUHUA CO CMeEChIO cyabghama medu | BOAOPOIA, Ha3bIBATH http://classchem.narod.ru KoaTpen — Xumus 1j1s Bcex:
U X710puoa Hampua» HNPOAYKTBI pEAKIII yueOHO-MH(POPMAIIMOHHBIN CalT
TP Hcnonbzopanme http://kontren.narod.ru Marepuasst kadenpsl pu3nIecKoit
Aemoncmpayuonnsiit sxcnepumenm Ne | NPAKTHUCCKUX 1 1 KoJUTOUHON xumuK FOKHOTO (eiepaibHOTo
11.3anumamensnsie onvimol ¢ 1abOPaTOPHBIX pabor, YHUBEPCHTETA
6000p000OM: lemaruas dankda, HCCITIOXKHBIX
e3puleaiouiuecs ny3vipu, iemaioujue SKCNEPUMCHTOB JJIA
MbLIbHbLE WAPUKU. ACKa3aTCILCTRA
BBIJIBUTAEMBIX
MPE/IIONI0KEHUI; OITUCAHUE
Pe3yIBTaTOB ATUX PabOT
[okymeHT co3aaH B anekTpoHHon copme. Ne PM1/3 ot 08.09.2025. McnonHuTens: Cugoposa M.T. 0 3IEKTPOHHbINA
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29. | TecToBbBIii KOHTPOJIb: «IIpAKTHKYM 10O TectupoBanue http://home.uic.tula.ru/~zanchem U3 onbiTa padoTsI
H3YYEHHIO I'a30B: KHCJI0POJA H yuntens xumun: caiit H.}O. CeicmanoBoii
BO/I0pPO/1AY. http://sysmanova.narod.ru KabuneT xumuu: caiit JI.B.
PaxmanoBoi
http://www 104.webstolica.ru Knaccupukanns
XUMHUYECKUX PEaKImil
Pa3gen 3. [IpakTHkyM 10 H3y4eHHIO CBOCTB BO/IbI M PACTBOPOB (9 1)
30. | Boma. Mertonbl ompesencHus COCTaBa Hab6mronenne u | http://ru.wikipedia.org/wiki/Xumus XuMus 1y BCEX: §31, Bomp. 1, JlaTuuk anmekTpo-
BOJBI - aHAJIU3 Y CUHTE3. odopmiieHHEe  Pe3yIbTaTOB | MILIOCTPMPOBAHHBIE MATEPHAIIBI [0 OOLIEH, 4,5, ctp.106 NpOBOIHOCTH,
P OIbITa OpraHU4ecKoii U HeopraHuyeckoi xumuu http://school- uuQppoBoi
Jlabopamopnvrit onvim Ne 20. sector.relarn.ru/nsm Xumus u xu3Hb — XX Bek: MHKpOCKOI
«Onpedenenue 65000np0300m)ﬁ u HAYYHO-TIOMYJISPHBIN JKYPHAIT
OUCMUNTUPOCANNOT 600b1» http://www.hij.ruXumo3a: cooOLIECTBO YUUTENEH XUMHUH
Ha noptane «CeTb TBOPYECKUX YUUTEINEH»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IIxompHUKAM O XUMHH: CAT XUMUYECKOTO (haKyIbTeTa
Aty
http://www chem.asu.ru/abitur DnexrpoHnas
OMOIMOTEKa IO XUMUH U TEXHHUKE
31. | ®usnueckre 1 XUMUYECKHE CBOIMCTBA Ha6nronenne u http://chemworld.narod.ru Caiit «BupTyanbHas §32, TecThl, PeaxtuBel 1
BOJIBL. odopMIIcHHE PE3yIHTATOB XUMHAYECKas IIKOJIAY) ctp. 109 XAMHYECKOE
P OmbITa http://maratakm.narod.ru Caiit « Mup XuMHI» o0opynoBanue
/labopamopnsiii onvim_Ne2l. http://chemistry. narod.ru XuMuK.py: caifT o xumun
OKpacka unouKamopoe é HeimpansHoll http://www.xumuk.ru Xumudeckas CTpaHUIKa
cpede SIpocnasckoro LleHTpa TeleKOMMYHUKAIIHA 1
. WH(POPMAIMOHHBIX CHCTEM B 00pa30BaHIH
Jlabopamopnyiii onvim Ne22. . http.//www.edu.yar.ru/russian/cources/chem
Cpasnenue npo6 600bi: 6000npP060OHOII, Xumnueckuii noprai ChemPort.Ru
U3 20p0OCK020 OMKPBINO20 8000eMA. hito:// h tru X N
p://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yueOHbIe U clipaBOYHbIe MaTepHAJIbI
32. | Bona — pactBopuTelib. PacTBOpHIL. Ipaktryeckas pabora http://www. nanometer.ru OHaiiH-CripaBOYHNK §33,Bomp. 5+ | Jdarunk
P XUMHYECKHX 2eMenToB WebElements TECTHI, CTP. TeMIepaTypsl
Jlabopamopnutit onvim Ne 23. http://webelements.narod.ru Iomynspras 6ubnuoTeka 113 IUIATHHOBBIN
«H3yuenue 3asucumocmu XUMHUYECKHX JICMEHTOB
pacmeopumocmu geuiecmea om http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe 1
memnepamypuLy CIPABOYHBIC MATEPUAIIBI [T0 XUMHU
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumun
33. | Haceluenssie u HeHacwlenHsle | HaOmgronenue u http://sysmanova.narod.ru Kaduaer xumun: caiir JI1.B. §34, Bomp. 4, Hudposoii
PacTBOPEL. odopmIIeHHE Pe3yIHTATOB PaxmanoBoit 5, ctp. 116 MHUKPOCKOTI
TP omeITa http://www 104.webstolica.ru Knaccnpukanns
Jabopamopnuiit onvim Ne XUMHUUYECKHUX PeaKIUii
24.«Habniooenue 3a pocmom http://classchem.narod.ru KonTpen — Xumust 1uist Beex:
Kpucmannoe» yueOHO-MH(POPMAIIMOHHBIN CalT
http://kontren.narod.ru Marepuans! kadenps! pusngeckont
[lokyMeHT co3fiaH B anekTpoHHol dopme. Ne Pr11/3 ot 08.09.2025. NcnonHutens: Cugoposa M.T. . 0 3IEKTPOHHbINA
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1 KoJuTonaHON XxuMuu FOxHOTO denepanbHOro
YHUBEPCUTETA

34.

Jlabopamopnutii onvim No
«llepecvrlyennniii pacmeop»

25.

HaOmronenne u
odopmIIeHHE Pe3yIHTaTOB
ombITa

http://home.uic.tula.ru/~zanchem U3 onbiTa padoTsl
yuureas xumun: caiit H.IO. CeicMaHOBO#
http://sysmanova.narod.ru KabuneT xumuu: caiit JI.B.
PaxmaHnoBoi

http://www 104.webstolica.ru Knaccuduxanus
XUMHUUYECKUX pEeaKLUi

§34 moBTOD.,
3amayn 7, 8,9
+ TECTHI, CTP.
117

Jlatank
TEMITePaTyphI
TUTATHHOBBIA

35.

IIpakTnyeckas padora Ne 3
«Omnpenenenne KOHIEHTPAMH
BelleCTB KOJIOPMMETPHYECKHM 10
KaJMOpOBOYHOMY rpaguKy»

P

Hcnons3oBanue
MPAKTUUYECKUX U
nabopaTOPHBIX PadoT,
HECJIOKHBIX
SKCIIEPUMEHTOB IS
JIOKa3aTeIbCTBA
BBIIBUTaEMBIX
MPEAIOJIOKEHUN; ONTUCaHUE
Pe3yNbTaTOB ATUX paboT

http://www.physchem.chimfak.rsu.ru MeTtoauka
oOyueHnst xumun: cailT kadenpsr xumun HI'TIY

http://mctnspu.narod.ru Metoanueckoe 00ObeIMHEHNE
yuureneit xumuu CeBepo-BocTouHoro okpyra ropona
MockBbl

http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYECKOE COOOIIECTBO

§35,
HMHCTPYKTaX
no Th

PeakTuBbl 1
XHMHUYECKOE
obopyaoBaHue,
IaTYHMK OIITHYE-
CKOM IUNIOTHOCTH

36.

Kpucramnorunpars.
Jlabopamopnutii onvim Ne 26.
«Onpedenenue memnepamypol
PAa3102ICERUA KPUCIMATI0ZUOPAMaA)

YMeHue npuMeHATh
MIOJTyYCHHBIC 3HAHUS TS
penieHus 3agay

http://chemworld.narod.ru Caiit «BupTyanpHas
XUMHUUECKasl IKOJIa»

http://maratakm.narod.ru Caiit « Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumudeckas CTpaHUIKa
SIpocnasckoro LleHTpa TeaeKOMMYHUKALUNA U
nH(GOPMAMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii nopraa ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yueOHbIe 1 cipaBOYHBIC MaTEpPHAIBI

§22-35,
3aga4uu: 6
ctp.117, 4
ctp. 113,2,
ctp.106

JaTuuk Temnepa-

Typbl
TJIaTUHOBBIN

37.

TTonroroska k T'A, BITP

Pa6ora ¢ Kum

http://www. nanometer.ru OHIaifH-CIIpaBOYHHIK
XUMHYIeCcKHX 31eMeHToB WebElements
http://webelements.narod.ru [TonynsipHas 6ubnnorexka
XUMHUUYECKHUX JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1
CIIPaBOYHBLIC MAaTCPHUAJIBI IO XUMHUH

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

38.

TecToBblii KOHTPOJIL: «IIpakKTHKYM 1O

H3YYCHHUI0 CBOIiCTB BOJIBI

PacTBOpPOB».

H

TectupoBaHue

http://sysmanova.narod.ru KabuneT xumumn: cait JI.B.

PaxmanoBoit

http://www 104.webstolica.ru Kiaccuduxanms
XMUMHUYECKHUX peaKui

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

http://kontren.narod.ru Marepuans! kadenps! Gpusngeckon
1 KoJutoniHoM xuMun FOxHOTO (henepanbHOro
YHUBEPCHUTETA

[okymeHT co3aaH B anekTpoHHon copme. Ne PM1/3 ot 08.09.2025. McnonHuTens: Cugoposa M.T.

Ctpanuua 23 n3 47. Ctpanuua cosgara: 18.10.2025 20:22
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Pa3nen 4. OcHoBbI pacueTHOH xumuu (4 1)

39. | Monb — enMHMLA KOIMYECTBA BEWIECTBA. | Bpryncienne koimuecTso | http://www.physchem.chimfak.rsu.ru MeToauka §36, §37
Mossipnass  mMacca.  BbluMCleHMs 10 | pemecrsa WM Maccy 1o oOyueHHs XuMuu: caT kadenpsl xumun HITTY
XUMUYCCKUM YPaBHCHUAM. KOJINYECTBY BEIIECTBA HITH http://mctnspu.narod.ru MeTtoauueckoe 00beIUHEHUE

Macce peareHTOB WIIH yunteneit xumun CeBepo-BocTounoro okpyra roposaa
MIPOAYKTOB PEaKIINN MoCKBBI

YMeHue BBIYHUCISTH http://bolotovdv.narod.ru Hanomerp:
MOJIIPHYIO MaccCy I10 HAHOTEXHOJIOTHYECKOE COOOIIIECTBO
(bopmyTe coeqHEHNS,

KOJIMYECTBO BEIIECTBA,

00beM WM Maccy 1o

KOJIMYECTBY BEIECTBA,

00BEMY HITH Macce

peareHTOB MM IPOJYKTOB

peaxkuuu

40. | 3axon ABoraapo. MonsipHbIi 00beM http://chemworld.narod.ru Caiit «BuprtyanbHas §38
ra3oB. OTHOCUTEIbHAS ITIOTHOCTH Ta30B. Pabota ¢ kHUTO, XUMHUYECKAs KO
Bbruvcinenus 1o XMMHYECKUM BBIIIOJHCHHUE U http://maratakm.narod.ru Cait «Mup XuUMHI»
YPpaBHCHUAM. HaOJtoieHue http://chemistry. narod.ru XuMuK.py: caifT 0 xumun

JKCTIEPUMEHTA, http://www.xumuk.ru Xummdeckas CTpaHUIKa
rpadudeckas pabora SIpocnasckoro LeHTpa TeaeKOMMYHHUKAIMN 1
ydamuxcsi, pabota ¢ nH(GOPMAIMOHHBIX CHCTEM B 00pPa30BaHUH
TEXHUYECKUMU CPEACTBaMU | http://www.edu.yar.ru/russian/cources/chem
00y4eHHsI, BBITIOJIHCHHE Xumuyeckuii nopraj ChemPort.Ru
yIpaXHEHUH U pelieHue http://www.chemport.ru XuMmdecKuii cepBep
3a7a4. HimHelp.ru: yueOHble 1 clipaBOYHbIE MaTE€pUaJIbI

41. | O6paboTKa SKCIIEpUMEHTAIBHBIX IaHHBIX | PaboTa ¢ KHUTOI, http://www. nanometer.ru OHnaiiH-cCpaBOYHUK
C MCITOJIB30BaHUEM MUPPOBOMA BBINIOJTHEHUE U XUMHUYECKHX 371eMeHTOB WebElements
naboparopun «Touka pocTa. HaOJIFO/ICHHE http://webelements.narod.ru [Tomyisipaast 6uOIHOTEKA
Yrenne rpaQuKoB, arpamm JKCIIEPUMEHTA, XUMHYECKHX DJIEMEHTOB

rpadudeckas padoTta http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHBIC U
yJammxcs, pabora ¢ CIIPAaBOYHBIC MAaTEPUAITBI IT0 XUMHU

TEXHUYECKUMU cpeacTBaMu | http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
00yYeHUsI, BBITIOJIHCHHE Mup XUMUH

YIPaKHEHWUHA U PEIICHUE

3ajay.

42. | OO0BEeMHbBIC OTHOIICHHUS I'a30B MIPH PacueTsl Ha ocHOBE http://home.uic.tula.ru/~zanchem U3 onbiTa padoTsI §39

XUMHUYECKUX PEAKIIHAX YPaBHEHUM peakuui, yMmeTh | yumrenast xumun: caiit H.FO. CoicMaHoBoii
BBIYUCIIATE. KOJTUIECTBO http://sysmanova.narod.ru KabuneT xumuu: cait JI.B.
BellleCTBa, 00BEM UIIH PaxMaHOBOIl
MaccCy 1o KOJIMYECTBY http://www 104.webstolica.ru Kinaccuduxarus
BEILIECTBA, 00BEMY HIIH XUMHWYECKHUX PEaKIHi
Macce PearcHTOB U
MIPOAYKTOB PEAKIIUU
(HaxoauTh 00BEM Ta3a Mo
KOJIMYECTBY BEIICCTBA,
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43. | Oxcunsr: KiIaccudukanysa, | PaGora ¢ KHUTOM, http://sysmanova.narod.ru Kabuner xumun: cair JI.B. §40 PeakTussl u
HOMEHKJIaTypa, CBOICTBa, IOJIYYEHHUE, | BBHIMOTHEHHE U PaxmanoBoii XUMHUYECKOE
NPUMCHCHUC. HaOJIroIeHNE http://www 104.webstolica.ru Kmaccuduxanms obopyoBaHue
P 9KCIIEPHMEHTA, XUMHYCCKHUX PEaKITi
Jabopamopnoiit onvim_Ne27. rpaduyeckas pabora http://classchem.narod.ru KouTpen — Xumus ais Beex:

Habniodenue pacmeopumocmu oKcudos | vyayyxcs, pabora ¢ y4e0HO-HH(DOPMAILIMOHHBIH CaiT

AIOMURUSA, HAMPUS, KATOUUSL U MEOU 6 | 1oy yyeckumu cpeactBamu | http://kontren.narod.ru Matepuainsl kadeapsl Gpu3MUecKOM
6ode. . 00y4eHusl, BHITIOJIHEHHE 1 KoJIouIHO#M xumun KOkHOTO (henepanbHOro
Jabopamopnviii onsim Ne28 YIPaKHCHHUHA U PEIICHUEC YHUBEpCHUTETA

Onpeodenenue Kucnomnocmu- | L.

OCHO8HOCHU cpednl noyueHHbIX

Pacmeopos c nomMoubio uHOUKamopa.

Jlabopamopnutii onvim Ne29.

Ilonyuenue  yenekucnozo  zaza  u

é3aumodeiicmeue €20 ¢ U3BECHKOGOU

60001

44. | I'napokcUIBL OcuoBanus: | [Ipaktuueckas padora http://chemworld.narod.ru Caiit «BuprtyanbHas §41 Jataux pH
K.HaCCI/I(bI/IKaHI/ISI, HOMCHKIJIaTypa, XUMHYECKas LIKOJIaY
NOJTyYeHHE. http://maratakm.narod.ru Caidt «Mup XuMHID»

P http://chemistry. narod.ru XuMuK.py: caifiT o xumuu

Jlabopamopnuutii onvim_Ne 30. http://www.xumuk.ru Xumuueckas CTpaHU4Ka

B3aumooeiicmeue oxcuooe Kanvyus u Spocnasckoro LleHTpa TeeKOMMYHHUKAMN 1

ocgpopa ¢ 6000, onpedenenue xa- MH(QOPMAIMOHHBIX CHCTEM B 00pa30BaHUH

pakmepa 00pazosasuiezocs 2u0poKcuoa http://www.edu.yar.ru/russian/cources/chem

C HOMOWbI0O UHOUKAMOPA. Xumnueckuii nopraa ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep

Jlabopamopnout  oneim N 31 HimHelp.ru: yueGHbIe U CIPaBOYHbIE MATEPUATIBI

«Onpeodenenue pH paznuunuix cpeo»

IIpakTuyeckas padora Ne 4.

«Onpenesenne pH pacTBOpoB KHCJIOT

U Les104eii»

45. | Xumuyeckne  cBoilictBa  ocHoBaHuil. | CocraBnenne  ¢opmynsl | http://sysmanova.narod.ru Kabuner xumuu: cait JI.B. §42 Hatuuk pH,
Peaxuust HEHTpanu3aluu. Oxkpacka | HeOpraHUYECKUX PaxmanoBoii Jo3aTtop o0sEMa
HHAWKATOPOB B IIET0YHOM H | COCIUHECHUN U3YyYCHHBIX http://www 104.webstolica.ru Knaccnquaung JKUJKOCTH,
HEUTpaIbHOU cpenax. IIpumenenue | xiaccoB (OCHOBaHMIN); | XUMHUYECKHX peakuuii OropeTkKa,
OCHOBAHHIA. YPaBHCHIA XUMMMECKHX | http://classchem.narod.ru KoaTpen — Xumus 1 Beex: AaTanK
TP PeaKimii (XapakTepHbIX IS | yyeGHO-HHBOPMAIHOHHBII CailT TCMIICPATYPBI
Jadopamopnuiii onvim Ne 32. «Peakyus | OCHOBAHMIA); http://kontren.narod.ru Marepuaisi kabeaps pusuueckoit TUIATHHOBBIH,
neumpanuzayuuy. /Jemoncmpayuonnolii | XapakTepu3oBaTh 1 KoyutoniHoM xumun KOskHOTO (enepanbHOro AaTHUK TaBJICHHA,
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axcnepumenm Ne 12. «Ocnosanuas.
Tennosoit 3ghghexm peaxyuu 2udpoxcuoda
HaAmMpus ¢ yeneKucavim 2a3om»
Jlabopamopnusiit onvim_Ne33.
Bzaumooeiicmeue pacmeopoe kuciom

co wenouamu.

Jlabopamopnuwiit onvim_No34.
Ilonyuenue nepacmeopumsix 0CHOGAHUT
U uccreooeanue ux ceoiicme (Ha
npumepe cuopokcuoa meou (I1)).

XUMHYCCKHE CBOMCTBa
OCHOBHBIX KJ1accoB
HCOPTraHMYCCKUX  BEIICCTB
(ocHOBaHMiA)

YHHUBEPCHUTETA

MarHuTHas
MCIIaJIKa

46. | AmdoTepHBIe OKCHABI U THAPOKCHIBL. IIpakTukym http://www.physchem.chimfak.rsu.ru Meronuka §43
Jlabopamopnutii onvim Ne35. 00y4eHus XumMun: caiT kapenpsl xumun HI'TIY
Ilonyuenue amgpomepusix ocnoeanuii u http://mctnspu.narod.ru MeTtoanueckoe o0beJMHEHHE
uccnedosanue ux ceoiicme (na npumepe yuureneii xumun CeBepo-BocTouHoro okpyra ropozaa
e2udpokcuoa yunxa (I1)). MockBEI
http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYECKOE COODIIECTBO
47. | Kucnotsl.  CocraB.  Knaccuduxanus. | Pemenne TBopuecknx 3ama4 | http://chemworld.narod.ru Caiit «BupTyasnbHast §44 PeaxTuBbl 1
Howmenknarypa. Ilonydyenue Kkucior. XAMHAYECKAS IIKOJIA» XUMHUYECKOE
TP http://maratakm.narod.ru CaiT «MHP XHMHI» obopynoBaHuEe
http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumudeckasi CTpaHHYKa
Spocnasckoro LleHTpa TeneKOMMYHUKALMI 1
UH(OPMALMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem
Xumnueckuii mopraa ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yueOHbIe 1 clipaBOYHbIE MaTEPHAIIBI
48. | XumMHu4eCKHE CBOMCTBA KUCTIOT PaGota ¢ KHUIOH, http://sysmanova.narod.ru Kabuner xumumu: caiit J1.B. §45 PeakTuBbl U
BEITIOJTHEHHE U PaxmanoBO# XUMHYECKOe
P HaOJIF0IeHUE http://www 104.webstolica.ru Knaccuduxanms obopynoBaHue
Jlabopamopuyiii onvim_Ne36. IKCIIEPHUMEHTA, XMMHUUYECKHUX peaKui
Bsaumodeiicmeue memannos (mazuus, | rpaduueckas paGora http://classchem.narod.ru KouTpen — Xumus 1is Beex:
UUHKa, dlcenesa, Meou) ¢ pacmeopamu | yuayyxcs, pabora ¢ y4eOHO-MH(POPMALIOHHBIH CalT
kuciom. . TEXHUYECKUMHU cpeacTBamu | http://kontren.narod.ru Matepunains! kadenpbl puznueckon
Aabop 4MOPHbIL ONbIM Ne37. 00y4eHHUs, BHITIOJTHEHHE 1 xoJutonHOU xumun HOxxHOTO (henepaTbHOTO
B3zaumooeiicmeue oxcuoa meou (II) u VIIpAKHEHHIT K pelenye yHHBepCHTETA
OKCUOa UUHKA C pAacmeopom CepHoll sazau.
Kuciomol.
Jlaoopamopuutii onvim_Ne38.
B3zaumooeiicmeue pacmeopog kucnom c
HEpPacmeopuMbIMu 0CHOGAHUAMU.
49. | Comu. Kimaccuduranms. Homenkiaarypa. CocraBnenue ¢dopmynsr | http://www.physchem.chimfak.rsu.ru Meroauka §46, Bomp. 2, PeaktuBbl 1
CnocoOb1 MOJIy4€HHUsI COeH HEOPraHUYECKUX oquer[;[ XUMUHU: CalT Kaq)e[[pm xumuu HI'TTY 3, CTp.160 XUMHYECKOE
COETMHEHNI HU3Y4YEHHBIX | http://mctnspu.narod.ru Meroguueckoe 00beJUHEHHE obopyioBaHue
Kiaccos (cosneil); yuureneit xumuu CeBepo-BocTouHoro okpyra roposa
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yYMEHHE Ha3bIBaTh
COEIMHEHUS H3YIECHHBIX
KJ1accoB (coueit);
OTIPEICTISTh
MIPUHA/IJIC)KHOCTH BEIIECTB
K OTIpeNIelICcHHOMY KJlaccy
coenMHeHUi (conen);
YMEHHUE COCTaBIISTh
(hopMyJIBI HEOPTAHUYUECKUX
COCIMHEHUHN

Mocksbl
http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYECKOE COOOIIECTBO

50. | IpakTuuyeckasi padora Ne 5. Hcnonp3oBanue http://ru.wikipedia.org/wiki/Xumus Xumus ajs BCeX: Hudposoit
«IlosyyeHne MeTHOT 0 Kynopoca MPaKTUYECKUX U WUTIOCTPUPOBAHHBIE MaTEPHAIIBI IO OOIIeH, MHKPOCKOII
1abopaTopHBIX padoT, OPraHUYECKOM U HEOPraHUYECKON XUMUH
HECJIOKHBIX http://www.hij.ruXumMo3a: cooOIIEeCcTBO yUUTEIeH XUMHUH
SKCICPUMCHTOB Ui Ha noprasie «CeTh TBOPUSCKUX yUUTETICH»
AOKa3aTEILCTBA http:/it-n.ru/communities.aspx?cat_no=4605&tmpl=com
BBIZABUTACMBIX [IkoJbHUKAM O XUMHUH: CAUT XUMHIECKOTO (haKkyIbTeTa
PENOJIOKEHNH; ONUCAHUE | A Ty
Pe3yIbTATOB OTHX paboT http://www chem.asu.ru/abitur DnexrpoHnas
OHOJIMOTEKA 110 XUMUU U TCXHUKE

51. | CgoiicTBa coneit PaGoTa ¢ KHUIrOI, http://www. nanometer.ru OHnaiH-CIIPaBOYHUK §47 PeakTuBEI 1
BBIITOJTHEHUE U XuMH4Yeckux 3aemMeHToB WebElements XUMHUYECKOC
HaOIr0ICHNE http://webelements.narod.ru [Tomysipaas 6ubanoTexa o0opyoBanue
JKCIIEPUMEHTA, XUMHYECKHUX DJIEMEHTOB
rpadudeckas padoTta http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHBIC U
ydammxcsi, pabora ¢ CIIPAaBOYHBIC MAaTEPUABI IT0 XUMHU
TEXHUYECKUMHU cpeacTBamMu | http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
00yueHHSI, BBITOJHCHHE Mup xumuu
YIPAKHEHUH U pellIeHue
3a1au.

52. | MIpakTuyeckas padora Ne6. Pemenne IpakTuyeckas pa6oTa http://home.uic.tula.ru/~zanchem U3 onbiTa padoTsl §47,848, PeakTusbl 1
IKRCIEPUMEHTAIBHBIX 32721 0 TeMe yuutess xumuu: caiit H.IO. CoicmaHoBoit MHCTPYKTaX XUMHUYIECKOE
«IIpaKTHKYM 110 H3y4EHHUIO CBOICTB http://sysmanova.narod.ru KabuneT xumuu: cait JI.B. no Tb obopyioBanue
BEIECTB OCHOBHBIX KJIACCOB PaxMaHOBOLI
HEOPraHMYeCKHX COeANHEHUID) http://www 104.webstolica.ru Kiaccuduxarms

XUMHYCCKHUX PEaKIHi
53. | Ilogroroska k I'IA, BIIP Pemenne THIOBBIX http://chemworld.narod.ru Caiit «BuptyanpHas §40-47
MPUMEPOB KOHTPOJIBHO- XUMHUYECKasH IKOJIa»
HU3MEPUTCIIBHBIX http://maratakm.narod.ru Caiit «Mup xumMum»
Matepuajos http://chemistry. narod.ru XuMuK.py: caiit o xumun
http:/www.xumuk.ru XuMundeckasi CTpaHUIKa
SIpocnasckoro LleHTpa TeaeKkoOMMYHUKALUNA U
WH(POPMAIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopraa ChemPort.Ru
[okymeHT co3aaH B anekTpoHHon copme. Ne PM1/3 ot 08.09.2025. McnonHuTens: Cugoposa M.T. B I/IEKTPOHHbBINA
Ctpanuua 27 us 47. Ctpanuua cosgara: 18.10.2025 20:22 ¥ TATAPCTAH



http://bolotovdv.narod.ru/
http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
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 XuMHYeCKHiA cepBep
HimHelp.ru: yueOHble u cipaBo4HbIC MaTepHaIIbl

54. | TecToBblii KOHTPOIB: «I[IpaKTHKYM MO
H3Y4YEHHIO CBOMCTB BelleCTB OCHOBHBIX
KJIACCOB HEOPTaHMYeCKUX
coeMHEeHUID.

TectupoBanue

http://sysmanova.narod.ru Kabuner xumumn: caiir JL.B.
PaxmaHnoBoi

http://www 104.webstolica.ru Kinaccuduxanus
XUMHUUYECKHUX peaKui

http://classchem.narod.ru KonTpen — Xumust 1ist Beex:
yueOHO-MH(POPMAIIMOHHBIN CaiT

http://kontren.narod.ru Martepuaisr kadenpsl GU3NIECKOM
1 KoJutonaHoU xumun FOkHOTO (hemepaTbHOTO
YHUBEPCHTETA

Pa3gen 5. OCHOBBI ONIBITHO-IKCNIEPUMEHTAIBLHOM 1 MPOEKTHOM JeATe1bHOCTH (164)

55. | Texunuka 0€30MACHOCTH IPY BBHIIOTHEHUT

CaMOCTOATCIIbHBIX OIIBITOB nu
OKCIICPUMCHTOB B JOMAIIHUX YCJIOBUAX U
C HCIIOJIB30BAHHUEM O60pyI[OBaHI/I$I

XUMHUYECKOH JTabopaTopuH.

VYmMmenne XapaKTCepUu30BaTh
Ba)KHCHIIIHIE XUMHYCCKHUEC
IIOHATUA: XAMHUYCCKUI
OJICMCHT, KHaCCI/I(I)I/IKaL[I/Iﬂ
BCIICCTB

http://ru.wikipedia.org/wiki/Xumust XuMusl 1715 BCEX:
WUTIOCTPUPOBAHHBIC MAaTEPHAIIBI IO OOIIEH,
OpraHM4ecKOW U HeopraHudecKoi xuMuu http://school-
sector.relarn.ru/nsm Xumus u ku3Hbp — X XI Bek:
HAYYHO-TIONYJISIPHBIN JKypHAI
http://www.hij.ruXwumo3a: cooOIecTBO yuuTene XuMHA
Ha opraiie «CeTh TBOPUSCKUX YUUTETICH)
http:/it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[[IkonbHUKAM O XUMUH: CAlT XUMAYECKOTO (PaKyIbTeTa
Antl'yY

http://www chem.asu.ru/abitur DnexrpoHHas
OubIMOTEKA 10 XUMUK M TEXHUKE

PeakTuBbl 1
XAMHYIECKOE
obopynoBanue

56. | IpakTnueckas padora Ne7. OOpamieHue
€O CcTeKIIOM (crubaHue CTeKISTHHOM
TPYOKH, U3TOTOBJICHHE: ITHICTKH;
KaIllWUISIPOB; IPOCTEHIINX Y3JI0B;
MPOCTEHIINX TPUOOPOB)

HUcnonb3oBanue
11ab0paTOPHOTO
o0opynoBaHUsA 1
CTEKJITHHOU MOCY/Ibl,
MIPOBEICHUE HECIIOKHBIX
9KCIEPUMEHTOB IS
JI0Ka3aTeIbCTBA
BBIJIBUTAEMBIX
MIPEIIO0JIOKEHUHN; ONTMCAaHNE
pe3ynbTaTOB 3TUX PadOT

http://www.physchem.chimfak.rsu.ru Meroauka
00yueHus XxumMuu: caiT kadenpsl xumun HI'TTY
http://mctnspu.narod.ru Meroanueckoe 00beIMHEHNE
yauteneit xumun CeBepo-BocTounoro okpyra ropoaa
MockBEI

http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYECKOE COOOIIECTBO

PeaktuBbl 1
XUMHYECKOe
obopynoBaHue

57. | XuMuyecKkuii aHaau3: KaYeCTBEHHBIN U
KOJNYECTBEHHBIN

3HaHNne OCHOB

http://chemworld.narod.ru Caiit «Buptyanbnas

PeakTuBbl 1

XUMHYECKOTO aHAIH3a XUMHYECKasH IKOJIa» XHMHUYECKOE
http://maratakm.narod.ru Cait « Mup XumMumn» o0opynoBaHue
http://chemistry. narod.ru XuMuK.py: caifT 0 xumun
http://www.xumuk.ru Xummdeckasi CTpaHUIKa
SApocnasckoro LleHTpa TeTeKOMMYHHUKAUN U
“H(OPMAIMOHHBIX CUCTEM B 00pa30BaHHUH
http://www.edu.yar.ru/russian/cources/chem
Xumnueckuii noprajx ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep
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HimHelp.ru: yue0HbIC ¥ CTIpaBOYHBIC MAaTEPHAITBI
58. | Teopernueckue OCHOBBI OIBITHO- | YMeHHE OOBSICHATH http://www. nanometer.ru OHalH-CIIpaBOYHUK PeaxTuBbl 1
BKCHepI/IMeHTaHBHOﬁ u HpoeKTHOf/'I 3aKOHOMEPHOCTHU xuMuueckux rieMeHToB WebElements XUMHUYECKOEC
ACATEIBHOCTH. U3MEHEHUsI CBOCTB http://webelements.narod.ru [TonynsipHas 6ubnnorexa obopynoBanue
BCIIECTB , 3HAHUE OCHOB XUMHYECKHUX DJIEMEHTOB
3KCHepHMfHTaﬂBH0ﬁ u http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIC U
HPOCKTHOMN ACATCILHOCTH CIIPaBOYHBIC MATEPHAIBI TTO XHUMUH
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu
59. | Boibop Tembl poekra. YMeHue mIaHupoBaTh http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl
ITnannpoBanue NeATEIbHOCTH. COOCTBEHHYIO yuutenst xumuu: caiit H.YO. CricMaHOBOIi
9KCTIIEPUMEHTAIbHY IO http://sysmanova.narod.ru Kabuner xumun: caiit J1.B.
ACATCIBHOCTh , YMCHUC PaxMmaHoBoi
BBIIBUI'ATh THIIOTE3BL, http://www 104.webstolica.ru Kinaccuduxarus
CTaBUTh MPOCKTHBIC 3aJA9H. | xpyMpdecKuX peaKiii
60. | TTonroroBka npoekra. Coop uHdpopmanuu | YMeHHE MIaHUPOBATH http://sysmanova.narod.ru Kabuner xumun: cait JI.B. PeaxTuBsl 1
mo JaHHOH Teme. MopgenupoBaHUE | COOCTBEHHYIO PaxmanoBo# XIMHYECKOE
MIPOEKTHOM JESTENbHOCTH. SKCIIEPUMEHTAJIbHYIO http://www 104.webstolica.ru Kinaccuduxarus obopymoBaHue
ACATCILHOCTD , YMCHUC XUMHUYECKUX peaKLuil
BBIJIBUTaTh TUIIOTC3EI, http://classchem.narod.ru KouTpen — Xumus ams Beex:
CTaBUTL IPOCKTHBIC 3191, | yqeGHO-MHG)OPMAIIMOHHBII CaiiT
cobupath HHGOPMAIHIO U3 | hitp://kontren.narod.ru MaTepuaisi kadeapbl pu3HuecKoil
pasIniHbIX HCTOTHHKOB, u KoJutouaHoi xumun KOsxHOro deaepanbHoro
aHaJIH3UPOBATH, yHUBepCHTETA
MOJICTTPOBATH
AKCTIEPUMEHT
61- | Brimonnenue Y4eOHBIX MpOEKTOB, | Mcnonp3oBaHue http://ru.wikipedia.org/wiki/Xumuss XuMusl 111 BCEX: PeakTuBel n
64. | ONBITHO-IKCIIEPUMEHTAIBHBIX Pa0oOT. 71a00pPaTOPHOTO UILTKOCTPUPOBAHHBIE MATEPUAJIBI 110 OOIIEH, XUMHYECKOE
Ilpakruyeckne padorsl Mo TemaM | 00OpyHOBaHHSA 1 OpraHUYecKoi U HeopraHuyeckoi xumuu http://school- obopynoBanue
NMPOCKTOB y1Yaluxcst CTEKJISIHHOM MOCY 1B, sector.relarn.ru/nsm Xumus u xu3Hb — XXI Bek:
HPOBEIICHNC Hay4HO-TIONYJISIPHBIN Ky pHAaI
SKCNICPUMCHTOB JUIA http://www.hij.ruXwumo3a: cooOImecTBO yuuTene XUMHA
A0Ka3aTeIbCTBa Ha noptaine «CeTh TBOPUECKHX YIHTENCH
BBIZABHTACMBIX http:/it-n.ru/communities.aspx?cat_no=4605&tmpl=com
TIPCUIONOKCHUH, OTMUCAHNC | 11110 pppKam 0 XMMUK: CAHT XMMHUYECKOTO (aKy/IbTeTa
Ppe3yJbTaToB 3TUX PabOT ATy
http://www chem.asu.ru/abitur DnexrpoHnas
O0MOIMOTEKA M0 XUMHUH M TEXHHUKE
65. | TloaroroBka y4eOHBIX MPOESKTOB K 3auTe | BrIOOp TeMbl mpoekTa http://ru.wikipedia.org/wiki/Xumuss Xumus 11 Bcex:
WUTIOCTPUPOBAHHBIE MaTEPUAIIBI ITO OOIIEH, OPraHUIECKOH 1
HEOPTraHUYECKON XUMHUU
http://school-sector.relarn.ru/nsm Xumus u xu3ab — XXI Bek:
HAYYHO-TIONYJISIPHBIN JKypHAI
66. | [IpomesxyTo4Has aTTecTauus. CocraBnenue 31eKTpOHHBIX | http:/www.physchem.chimfak.rsu.ru Meroanka
3amura NpoeKToB Ipe3eHTaui 00y4eHMs XUMHUU: calT kaenpsl xumun HI'TTY
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http://mctnspu.narod.ru Meronudeckoe 00beIUHCHHE
yuureneit xumuu CeBepo-BocTouHoro okpyra ropoja
Mocksbl

http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTHYECKOE COOOIIECTBO

67.

IToarotoska k 'HA, BIIP: pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a1aHUN

Pemenne THIOBEIX
MIPUMEPOB KOHTPOIIBHO-
M3MEPHUTEIHFHBIX
MaTepraioB

http://www. nanometer.ru OHaiiH-ClIpaBOYHUK
xuMHIeckux anemenToB WebElements
http://webelements.narod.ru [TonynsipHas 6ubnnorexa
XUMHYECKHX DIIEMCHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIC U
CIIPaBOYHBIE MaTEPHAIIBI 110 XUMUH

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

PeakTuBbl 1
XAMHYECKOE
o0opyaoBaHUE

68.

O00011EeHNEe, CHCTEMATH3AIIHAS 1
KOPPEKIHs 3HAHUH yUaIuxcs 3a Kype
«DKCTIIepUMEHTAIbHASI XUMUS», 8 Kilace.
TecToBbII KOHTPOJIb.

TectupoBanue

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

http://www 104.webstolica.ru Knaccudpukanns
XUMHUYECKUX peaKLuil

http://classchem.narod.ru KonTpen — Xumust 1yist Beex:
y4eOHO-HH(POPMAIIMOHHBIN CaiT

http://kontren.narod.ru Matepuains! kadenpbl pusnueckon
U KoJIouHO#M xumMun KOxkHOTO (enepanbHoro
YHHUBEPCUTETA

Pabora ¢
TecTaMu
(MHIUBUIYATTH
HbIC 3a/TaHUSA)
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KAJIEHJAPHO-TEMATHYECKOE IIVIAHUPOBAHHUE

9 knacc

Ne Tema ypoxa ®opmbI padoThI € DJIeKTPOHHBIe 00pa3oBaTebHbIE PecypChl Kous-Bo| Jara |Mudopmanu| Hcmosib3oBaHune

n/ o0yyarommmucst 4acoB OHHAs o0opynoBaHust

n NoA/IepPKKa

y4eOHHuK
Pyosumuc
I'E.,
Denvoman
@.I". Xumust:
9KJ1.
BBegenne B Kypc «IKClepUMEHTAJIbHASE XUMHSA-9» (2 4)

1. | Beoomnwiit uncmpyxmasic no Thb Pabota c kuuroi, | http:/ru.wikipedia.org/wiki/Xumus XuMusi 1l BCex: 1 Texnuka
Xumus - HayKa | BBIIIOJHEHHUE U | WUTIOCTPUPOBAHHBIE MaTEPHAIIBI ITO O0IIEH, OpraHMYeCKOn U 6e3omacHocTU B
JKCIIEpUMEHTAIbHAS. HaOJr0ICHUE HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm KaOMHETEe XUMHU
be3onacnoii pabomet ¢ HUM. 00yueHusI, BoinosiHeHne | IlIkonpHUKAaM 0 XUMHH: CAalT XUMHUUYecKoro ¢akynsrera Antl'Y

ynopakHeHHH u pemieHue | http:/www chem.asu.ru/abitur
3a1aq OnexkTpoHHast ONOIMOTEKa M0 XUMUH U
TEXHHUKE

2. | BxoaHoe TecTHpoBaHue 10 TectupoBaHue 1
TeopeTH4YeCKUM M MPAKTHYECKHUM
3HaHHMAM 3a § Ki1ace

Paspnen 1. MHoroo0pa3ue XuMM4YeCKHMX Peakuil B IKCIePUMeHTAJbLHOM xumuu (154)
Tema 1. Xumuuecxkue peaxyuu (6 u)

3. | IIpakmuueckasn paboma Ne 1 Brmonaenue u http://rushim.ru/books/books.htmDnekTpoHHass 6uOIHOTEKA Jatumk Temriepa-
«lIpasuna mexnuku HaOJo/IeHne yueOHBIX MaTepHaoB o XuMuK Ha moptaize Chemnet TypHI (TepMonap-
oe3onachocmu npu pabome c IKCIIEPUMECHTA, http://www.chem.msu.su/rus/elibrary DIeMeHTbI KHU3HU: CAUT HBIH), CIIUPTOBKA
aadopamopHvim 060pydosanuem. rpadudeckas paboTa yuurens xumun M.B. ConoBbeBoii
H3yuenue cmpoenus niamenuy ydammuxcs, padbora ¢ http://www.school2 kubannet.ru Durmknonemus «IIpupoaa

TEXHUYCCKUMU CPECIACTBAMU HayKn»: Xumust
00yd4eHws, BBIIOJIHEHHE http://elementy.ru/chemistry
YIPAKHEHUH U peleHne
3a1a4
4. OBP B 3kcriepuMeHTaTbHON XuMIK | BrimonaeHune [Nopran ¢pyHgamMeHTaIEHOTO XUMHYEecKoTro oOpa3oBanust ChemNet. 1 §1, JlaTank
Jabopamopuuwtii onvim Ne 1 HaOJo/IeHne Xumndeckas nH$opmalronHas cets: Hayka, o6pazoBanue, TeMIIEPaTyphl
«PI3yueHue peaxkyuu e3au- OKCIICPpUMCEHTA, TEXHOJIOT'MH IIATHHOBBIHI
Mooeiicmeusn cyrvpuma nampusn ¢ | rpapudeckas pabora http://www.chemnet.ru I'azera « XuMus» U CalT I yauTens «51
nEPOKCUOOM 6000p0OaA» yuaruxcsi, pabora c Uy Ha YPOK XUMUI
TEXHUYEeCKUMHU cpeacTBamMu | http:/him.1september.ru Equnas komnekmus L{OP: [IpenmeTHas
00yd4eHusl, BHITIOIHEHNE KOJUIEKIHS « X UMM
YIpaKHEHUH U pelieHue http://school-collection.edu.ru/collection/chemistry EcrecTBeHno-
3aja4 Hay4HbIE dKcriepuMeHThl: Xxumus. Komreknus Poccuiickoro
00111e00pa30BaTeILHOTO MopTaNa
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TemnoBoit 3pGeKT XUMHUSCKUX Pabora ¢ kHuroOii, http:www alhimik.ru Becepoccuiickas onuMmnuaza mKoJIbHUKOB 10 §2 JaTtuuk
peakuwuii. [Tonstue 06 3k30- 1 BBITIOJTHEHHE U HAOIIOICHHE | XUMHH TeMIepaTypsbl
9HJIOTEPMHUYECKUX PEAKIHSX. JKCIICPUMEHTA, http://chem.rusolymp.ru Opranuyeckast XUMHsL: SJIEKTPOHHBII TUIATUHOBBIN
Jemoncmpayuonnsiii onvim Ne rpaduyeckas paborta yUeOHHK ISl CpeHEH LIKOJIBI
2[1pumepwbr 3K30- U yuaruxcs, padbora c
9HOOMEPMUUECKUX peaKryuil. TEXHUYIECKAMH CPEICTBAMH
JHemoncmpavyuonnwiii onvim Ne 3 00ydeHws, BBIITOTHCHHE
«Tennoeoit 3ppexm pacmeopenusa | ynpaxHeHU U pelIeHIE
eeuecne 6 600e) 3a/1a4
CKOpOCTh XMMHUYECKUX peakuuit http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmaHoBoit §3 Hatuuk pH
Jemoncmpayuonnslii onvtm Ne http://www  104.webstolica.ru  Knaccudukanmuss XUMHUSCKHX
4B3aumooeiicmsue yumka c peaxiuii
COMSIHOUL U YKCYCHOU KUCTIOMAMU. http://classchem.narod.ru KouTpen — Xumus mis Bcex: yueOHO-
Bzaumooeiicmsue WHPOPMALMOHHBINA CAUT
2PAHYIUPOBAHHO2O YUHKA U http://kontren.narod.ru  Marepuaner kadenpsl (uU3MIECKOH U
YUHKOBOIL NbLIU C CONAHOU KoymonaHo# xumuu FOkHOTO (henepaisHOTO YHUBEPCHUTETA
Kucnomoti. Bzaumoodeticmsue
oxcuoa meou(ll) c ceproti
KUCI0MOl pa3Hoti KOHYeHMpayuu
npu pasHelx memnepamypax.
Jlabopamopnuwiit onvim Ne 2
«H3zmenenue pH 6 xo0e
OKUCTIUMENIbHO-80CCIMAHO-
GUMENbHBIX PeaKyuily
Ilpakmuueckan paboma Ne2. [IpakTudeckast pabota http://chemistry. narod.ru XuMuK.py: caiit 0 xumun JlaTuuk
H3yuenue enusanus ycnoeuii http:/www.xumuk.ru Xumudeckas crpaHuuka SpociaBckoro HaIpsHKEHUS
npo6edeHUss XUMUUECKOU peaKyuu LlenTpa TenekOMMYHUKaNUil 1 MHPOPMAIIMOHHBIX CHCTEM B
Ha eé ckopocmys. Th o0pa3oBaHIU
P
Jlabopamopnuwiit onvim Ne 3
«CpasnumensHaa xapaxkme-
PUCMUKA 60CCIMAHOBUMETbHOIL
CHOCOOHOCHU MEMAI06»
Ioaroroska k TMA Pemenne THoBBIX http://www himhelp.ru Xumus: Marepunains! « Bukuneanm» —
MPUMEPOB KOHTPOJIBHO- CBOOO/IHOM SHIMKIIONEINN
M3MEPHUTEITLHBIX http://ru.wikipedia.org/wiki/Xumus XuMus 1j1s BCeX:
MaTepHaioB WITIOCTPUPOBAHHBIE MaTEpUaIIb 110 00I1Iel, OpraHn4ecKon 1
HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
n kn3Hb — XXI Bek: Hay4HO-NOMYJISIPHBIN XKypHA
http:/www.hij.ruXumo3a: cooOmecTBO yuuTenedl XHMHH Ha
noprase «CeTh TBOPYECKUX YUUTEIICH)
Tema 2. Dnexmponumuueckasn ouccoyuayus (9 )
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9. Onektponutuyueckas qucconuanus | . Pabora ¢ kHUrowu, http://chemistry. narod.ru XuMuK.py: caiit o xumun §6 Jataunk smexTpo-
— IJIaBHOE yCJIOBUE NPOTEKaHUS BBITIOJIHEHHE U HaOmoneHue | http://rushim.ru/books/books.htm DnexrpoHHas Oubnnorexa IIPOBOJHOCTH
peakuuii B pacTBopax. JKCIICPUMEHTA, yueOHBIX MaTepuasoB 110 xuMuK Ha nopraie Chemnet
Jemoncmpayuonnstit onvim rpaduyeckas paborta http://www.chem.msu.su/rus/elibrary JnemMeHTbI )KU3HH: CAIT
Ne4Hcnvimarnue pacmeopog yuaruxcs, padbora c yuurens xumun M.B. ConoBseBoit
6ewjecms Ha INEeKMpUuiecKyio TEXHUYECKUMU cpencTBamu | http://www.school2.kubannet.ru Sumuxonenust «IIpupona
npogooumocms. [leudicenue uonog | oOydeHHUs, BHITIOTHEHUE HayKm»: XUMHASA
8 2JIeKMpU4ecKom no.e. YOpaKHEHUH 1 pelIeHue

3ama4
VIemoncmpayuonnwtii onvitm Ne5
«Inexkmponumot u
HeINIeKmpoaunmsl)

10. | DnexTponuTUYecKas AUCCOLUAIINS Pab6ota ¢ kHUTOIA, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com §7 PeaxTuBbl u

KHCJIOT , LIEJIOUEH U COJIEH. BbINIOJIHEHHE U HaOmoaenne | 1lkombHUKa0 XUMUM: CalT XUMH4eckoro dakyiabprera Antl'Y XUMHYECKOE
SKCIIEPUMEHTA, http://www chem.asu.ru/abitur 3xekTpoHHas OHOIHOTEKA IO obopymoBaHue
rpadudeckas paboTa XVMHHU U TEXHUKE PeaktuBsl 1
ydamuxcs, padborta ¢ http://rushim.ru/books/books.htm Dnekrpornas Oudmmoreka XIMHYECKOE
TEXHIYCCKUMHU CPEICTBAMHU | YIeOHBIX MaTEpPHAIOB IO XMMHUH Ha roptane Chemne obopymoBaHue
00ydeHws, BHITTOJTHEHUE
YOpaKHEHUH 1 peIIcHIe
3ama4

11. | CunbHBIC U CTa0BIC AIEKTPOJIHTHL [Ipaktuueckas padora http://www.edu.yar.ru/russian/projects/predmets/chemistry §8 Jarauk smexTpo-
Jlabopamopnuiii onvim Ne 4 J¥cTaHIIMOHHBIEC YBPUCTHYCCKUE OMMMITHAIBI TI0 XUMHUH IIPOBOJHOCTH
«CunbHule u cnabdvie Inek-
mpoaumol»

12. | Peaknuu noHHOTO OOMEHa. . IIpakTraeckas pabota http://chemistry. narod.ru XuMuK.py: caiit o xumun §9 JaTuuk 35nexTpo-
Jlabopamopnuwiit onvim Ne 5 http://rushim.ru/books/books.htm Dnekrpornas OudmoTeKa TIPOBOJIHOCTH,
«B3zaumoodeiicmeue zuopokcuoa Y4eOHBIX MaTepHAIOB 0 XuMuH Ha mopraine Chemnet Jo03aTop 00BEMa
oapus c cepHOll KUCI0MOIL» http://www.chem.msu.su/rus/elibrary JnemMeHTbI )KU3HH: CAUT KHUJIKOCTH, OF0-
IMoxroroska k T'MA yautens xumun M.B. ConoBseBoit peTka

http://www.school2 kubannet.ru ummkmoneans «[Ipupoxa
HayKu»: XUMHUs

13. | Peakuuu HOHHOTO OOMEHA. IIpakTrueckas pabora http://bolotovdv.narod.ru HaHomeTp: HAHOTEXHOJIOTHIECKOE IIOBTOPUTE | J[aTYMK AIEKTPO-
Jlabopamopnutii onvim co00IIeCTBO §9 TIPOBOTHOCTH
Ne6Peaxyuu obmena  mexcoy http://www. nanometer.ru OHIaifH-CIIPaBOYHUK XUMUIECKUX
paAcmeopamu d1eKmpoaumos. anemenToB WebElements
Jabopamopnwtit  oneim N 7 http://webelements.narod.ru [TommynsipHast 6ubnmoTexa
«Oobpa3zoeanue coneit AMMOHUAY XMMHUYECKHX JJIEMEHTOB
IToaroroBka k TNA

14. | Ilpakmuueckas  paooma  Ne3. | Ilpaktudeckas pabota http://www himhelp.ru Xumus: Matepuanst « Bukunenum — PeaxTuBbl u
«Pewenue IKcnepumenmanbHuIxX CBOOO/IHOM SHIMKJIONEANN XUMHYECKOE
3a0au Ha onpeleyeHue KAMUOHOB http://ru.wikipedia.org/wiki/Xumus Xumust A1t BCex: 00opyoBaHue
u anuonoe»Th WUTIOCTPUPOBAHHBIC MATEPHAIIBI TI0 OOIIIEH, OpraHuIecKol 1

Heopranuyeckoi xumuu http://school-sector.relarn.ru/nsm Xumus
u xn3Hbp — XXI Bek: HayuHO-NOMYJISIPHBIN XKypHAI
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15. | Tuoponus coneil. Pabota ¢ kHUro#, http://www himhelp.ru Xumus: Marepunains! « Bukuneanm» — § 10 PeaktuBsl u
ITogroroska k 'MA BBINOJIHEHUE ¥ HAOMI0IeHHEe | CBOOOIHON DHIMKIIONEIUNA XUMHYECKOE
9KCIIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumus Xumus 11 Bcex: obopymoBaHue
rpaduyeckas paborta WLTIOCTPUPOBAHHBIE MaTEpUAIIBI 110 00I1Iei, OpraHn4ecKon u
yuaruxcs, padbora c HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
TEXHUYECKUMHU CPEeNCTBaMU | U KU3Hb — XXI BeK: Hay4HO-NIOMYJISIPHBII JKypHAI
00ydeHUsI, BHIIIOIHECHNE
YIPaKHEHUH U peleHue
3amaq

16. | Ipaxmuueckas paboma Ned. IMpakTnueckas padora http://ru.wikipedia.org/wiki/Xumus XuMus 11 Bcex: IosToputs | Peaktussl u
Pewenue sxcnepumenmanbnwvix WITIOCTPUPOBAHHBIE MaTEPHAIIbI IO O0IIEH, OpraHMIECKOH 1 o XUMHYIECKOE
3a0ay no meme HEOPraHUYECKOH XHUMUH yueOHHKY | oOopynoBaHHE
«Inekmponumuueckan http://school-sector.relarn.ru/nsm Xumus u xu3Hb — X XI Bek: MaTepral
ouccoyuayusn. Th Hay4HO-TIOMYJISIPHBIN Ky pHAI riabl 1.

http://www.hij.ru Xwmo3a: cooOmecTBo ydHTeneli XUMHUU Ha
noptane «CeTb TBOPYECKUX YUUTEICH»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IxompHUKAM O XUMUH: CAUT XUMHYECKOro (hakynbreTa AntlY
http://www chem.asu.ru/abitur DiekTpoHHas OUOIHOTEKA 11O
XMMUH U TEXHHUKE

http://rushim.ru/books/books.htm Dnekrponnas OnbmuoTeKa
yueOHBIX MaTepuasIoB 1o xuMuu Ha noprasie Chemnet

17. | TecTOBBIi KOHTPOJIBNO pazoesy Tectupopanue. http://www himhelp.ru Xumus: Marepuains! « Bukuneanm»y — [oBTOpHUTH
«MHoroodpa3ue XUMHYECKHX CBOOO/IHOM SHIMKJIONEANN o
peaknmii B 3KCIEPUMEHTAJILHOI yueOHHKY
XHMHID» MarepHan

TJIaBBI
Paznen 2. [IpakTHKYM 110 U3y4YeHHUIO CBOCTB MPOCTHIX BelleCTB: HEMETAJLIOB U METAJIOB, MX coeAuHeHui (394)
Tema 3. Ceoitcmea zanozenos(5 u)

18. | I'anorensr: puznyeckue u Brimonuenne http://www.chemnet.ru I"azera «Xumus» u caiit 1uis yuurens «51 § 12 PeakTuBs! 1
XMMHUYECKHE CBOMCTBA JIEMOHCTPAIMOHHOM paboThI | My Ha YPOK XUMUN» XHUMHYECKOe
Jemoncmpayuonnsiii onvim Neb obopyoBaHue
DusuuecKkue ceOUCMEA 2AN02EHOS.

Jlabopamopnuiit onvim
Ne8Pacnosnasanue consamoii
KUCTIOMBbL, XJIOPUO08, OPOMUO08,
©00u008 u tooa.

P

19. | Xnop. CroiicTBa ¥ NpPUMEHEHUE Beimonnenne http://school-collection.edu.ru/collection/chemistry EcrecTBenno- §13 Ammapar s
xJiopa JIEMOHCTPaMOHHOM paboThl | Hay4yHbIE KcIiepuMeHTh: xumust. Kosexuust Poccniickoro MIPOBEJCHUS XU-
P 0011e00pa30BaTeIHLHOrO MOpTaTa MHUYECKHX TPO-
Jemoncmpayuonnntii onvim Ne 7 rieccoB (AIIXP)
«H3yuenue pusuueckux u
XUMUYECKUX CEOUICINE X10Pa»
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20. | CoenuHEHHs TAJIOrEHOB. Brimonnenue http://ru.wikipedia.org/wiki/Xumusg Xumus 1js BCeX: § 14 PeakTtusbl u
X1nopoBoaopo. JIEMOHCTPaLMOHHOM paboThl | MIUIIOCTPUPOBAHHBIE MAaTEpPHAIbI 110 OOILEH, OPraHUYEeCcKOi 1 XUMHYECKOE
Jlemoncmpayuonnsiii onvim Ne§ Heopranuyeckoi xumuu http://school-sector.relarn.ru/nsm Xumus obopymoBaHue
Ionyuenue xnoposodopoda u 1 Ku3Hb — X XI BeK: HAyYHO-TIOMYJISIPHBIN JKypHAI
pacmeopenue e2o0 8 600e.

P

21. | Hpaxmuueckas pa6oma Ne 5. IIpakTrdaeckas paborta http://home.uic.tula.ru/~zanchem "3 onsita paboTs! yauTemns IosTopur | Peaktussl u
Ilonyuenue conanoii Kucnomol u xumun: cadt H.1O. CricmarOBOM b § 12-15 | xummdeckoe
uzyuenue ee ceoitcme. Th obopymoBaHue
P

22. | logroroska k TMA PabGota ¢ xauro#, http://sysmanova.narod.ru KabuneT xumun: caiit JI.B. PaxmanoBoit

BBITIOJTHEHHE U http://www 104.webstolica.ru Knaccupukaris XuMIaecKimx
HaOJIrOIeHNE peaxuuit
JKCIIEPUMCHTA, http://classchem.narod.ru KouTpen — Xumust 17151 BceXx: yueOHO-
rpaguueckas padoTa UH(POPMAIMOHHBINA CAWT
ydammxcs, pabora ¢
TEXHUYECKUMHU CPEJICTBAMU
00y4eHwsl, BHITIOJIHEHNE
YIPaKHEHUH U peleHUE
3a1a4
Tema 4. Ceoiicmea kucnopooa u ceput (7 u)

23. | Kucnopo: mony4eHue u PabGora ¢ xHuUTOM, http://www himhelp.ru Xumus: Matepuans! « Bukumneanm — § 17 PeakTtuBbl
XUMHYECKHe CBOWCTBA. BBITIOJTHEHHE U HA0II0/IeHHEe | CBOOOHOM IHIUKIIONIEANT XUMHYECKOe
Jemoncmpayuonnsiii onvim Ne 9. IKCIIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumusi Xumus 1j1s1 BCeX: obopyoBaHue
«Ilonyyenue u cooupanue rpaduueckas pabora WITIOCTPUPOBAHHBIE MaTePHAJIb 10 00IIeH, OpraHu4ecKon u
Kuciopooa 8 iabopamopuu ydammxcs, padora ¢ Heopranudeckoit xumuw http://school-sector.relarn.ru/nsm Xumus
U 3aNONHEHUEe UM 2a30Mempay TEXHUYECKUMHU CPeICTBaMU | U xKu3Hb — X XI BeK: Hay4HO-IIOIYJISIPHBII JKypHa
Jabopamopuuiii onvim NeY. 00yueHws, BBIIIOJTHEHHE
«l'openue ceput na 6030yxe u 6 yIpa)KHEHUH U pelIeHune
Kucnopooe» 3a/1a4
Jabopamopnuiit onvim Nel(.

«l'openue cenesa, meou, maznus
Ha 8030yxe U 6 KUC10p0ode»

24. | Cepa. Xummnueckue cBOUCTBa cepbl. | HabimoneHue u http://kontren.narod.ru Marepunans! kadeaps! pusndeckoin 1 PeaxTuBsl,
Hemoncmpayuonnsiit onvim COCTaBJIEHHUE TaOJIMYHBIX KoJutongHOH xumun FOxkHOTO enepaabHOro yHUBEpCUTETa KOJUIEKIIUH U
Nel0.Annomponusie moougpuxkayuu | MaTepuaios http://www.physchem.chimfak.rsu.ru Meronuka o0y4ueHns XUMHN: § 18 XIMHYECKOe
cepwvi. O3naxomnenue ¢ oopasyamu caift kadeaps! xumun HI'TIY obopymoBaHue
cepbl U €€ npupooHbIX
coeouHeHuil.

25. | CoenuHeHUS CEPHI: CEPOBOJIOPOI, BrimonaeHue nmpakTudeckux | http://mctnspu.narod.ru Metomudeckoe o0beIUHEHNE YUUTENIEH § 19 Arnmapar s
€epo8000POOHAs KUCTOMA. 3a7aHui xumun Ceepo-BocTtodnoro oxpyra roposna MockBbI HPOBEICHUSI XU-
Cynbdupl. http://bolotovdv.narod.ru HaHoMeTp: HAHOTEXHOJIOTHUECKOE MUYECKHUXPEaK-
Jlemoncmpayuonnotii onvim co00IIeCTBO uit (AIIXP),
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NellObpa3zyvi npupoorwvix http://www. nanometer.ru OHJIaiH-CIIPABOYHUK XUMAICCKUX pu-
cyIbhuooe u cynoamos. anemenToB WebElements 60p 11 mosTyde-
Jlabopamopnuiii onvim Nell. http://webelements.narod.ru [TommynsipHast 6ubimorexa HUS Ta30B HIIH
ThKauecmeennvle peakyuu Ha XUMHUUYECKUX 3JIEMEHTOB annapat Kunna
cynvuo-uonsvl 6 pacmeope. PeaxTuBbI,

TP J/lemoncmpayuonnwlii Onvim KOJUICKIIMH 1
Nel2: «Ilonyuenue ceposodopoda XUMHYECKOE

U u3yyeHue ezo Ce0UCHIBH. o0opynoBaHue
Jlabopamopnuwiit onvim Nel2:

«Cunmes ceposooopooa.

Kauecmeennvie peakyuu na

€eposooopoo u cynvduosty

26. | CoemuHEHUsI CEPbI: OKCHUI] CEPhI Brmonaenne npaktindeckux | http:/www himhelp.ru Xumus: Marepuais! « Bukunemum — §20 Amnmapar s
(IV), cepHucTast KUCJIOTA U €€ CONU. | 3aJaHui CBOOO/IHOM SHIMKJIONEINN MPOBEIECHUS XU-
Jlabopamopnutii onvim Nel3 Th http://ru.wikipedia.org/wiki/Xumuss Xumus U1 Bcex: MHYECKHUXPEaK-
Kauecmeennvie peakyuu na WITIOCTPUPOBAHHBIE MaTEePUAIIBI 110 00IIEH, OpraHnIecKOn 1 uit (ATIXP)

cynoum- uoHvl 8 pacmeope. Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
Jemoncmpayuonnwtii onvim n xkn3Hb — XXI Bek: Hay4HO-NOMYJIAPHBIN XKy pHAI
Ne 13. «H3yuenue ceoiicme
CEPHUCHI020 2A3a U CEPHUCIM O
KUC10nol)

27. | CoenvHEHUsI Cepbl: OKCHI Cepbl Pabora ¢ kHUTO1, http://www himhelp.ru Xumus: Matepuans! « Bukunenum — § 21 PeaxtuBbl u
(VI), cepHas kucnora u ee COJH. BBITIOJTHEHHE U HAOI0IeHNE | CBOOOJHOM SHIMKIIOTICANHT XIMHYECKOE
Jlabopamopnutii onvim Nel4 SKCIEPHMEHTA, http://ru.wikipedia.org/wiki/Xumust Xumust Ju1s Bcex: obopymoBaHue
THhKauecmeenuvie peaxyuu rpaduyeckas paborta WITIOCTPUPOBAHHBIE MaTEpUAIIBI 110 00IIel, OpraHn4ecKon 1
Hacynvham-uonvl 6 pacmeope. yJamuxcsi, pabota ¢ HeopraHu4Yeckoi XxuMuu http://school-sector.relarn.ru/nsm Xumus
P TEXHUYECKUMHU CPEICTBAMU | U kH3Hb — X XI BeK: HayYHO-TIOMYJISIPHBIN KypHAI

00y4eHusl, BHITIOJIHEHNE
YIPAKHEHUH U pellIeHue
3a1a4

28. | CaoiicTBa cepHOit PaboTta ¢ KHHUTO, http://chemistry. narod.ru XuMuK.py: caiit o xumun § 21 PeakTuBs! 1
kucinotel/Iadopamopmutii onvim BBINOJIHEHME U HaOmoaeHue | http:/www.xumuk.ru XuMudeckas ctpaHuuka SIpociaBcKoro XUMHYECKOE
Nel5U3yuenue ceoticma cephoti SKCIIEPUMEHTA, IleHTpa TeneKOMMYHUKAIIUK U HHPOPMAIIMOHHBIX CHCTEM B obopyoBaHue
KUcniomol rpadudeckas pabora o0pa3oBaHNA

yJamuxcsi, padota ¢
TEXHHYECKUMH CPEICTBAMHU
00y4eHusl, BHITIOIIHEHHE
yIpa)KHEHHH 1 perIeHne
3a1a4
29. | oaroroska k 'MA Pemenne pacuérHeix 3amau | http:/www.edu.yar.ru/russian/cources/chem XuMudeckuii mopTai
M0 ypaBHEHHSIM ChemPort.Ru
XUMHUYECKUX PEaKIuil C http://www.chemport.ru Xumudaeckuii cepsep HimHelp.ru:
HCIIONIb30BAaHUEM BEILECTB, | Y4EOHBIC M CIIPABOYHBIC MAaTEPHAIIBI
COZIepIKaIINX
OINpeNIeNEHHYIO OO
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npumeceil.
Tema 5. Ceoiicmea azoma u gpocgpopa (9 uw)

30. | Asor: pu3HYECKHE M XUMUYECKHE Pabora ¢ kHUTOi1, http://www himhelp.ru Xumus: Marepunains! « Bukuneanm» — §23
CBOMCTBA. BBINOJIHEHUE U HAOII01eHUE | CBOOOIHOM SHIMKIIONEINH

SKCIIEPHMEHTA, http://ru.wikipedia.org/wiki/Xumus XuMus 1js1 BCeX:

rpadudeckas paboTta WITIOCTPUPOBAHHBIE MaTEPUAIIBI 110 00IIIEH, OPraHNIecKOn 1
ydammxcs, padora ¢ HeopraHuueckoil xumuw http://school-sector.relarn.ru/nsm Xumus
TEXHUYCCKAMH cpeicTBamu | U xku3Hb — XXI Bek: Hay4HO-HOMYJISIPHBIN KypHal

00y4eHwusl, BHITIOJIHEHNE http://www.hij.ruXumo3a:  cooOuiecTBo yuyuTened XWMHH Ha
yIpaKHEHHUH U pelIeHne noprane «CeTb TBOPYECKUX YUUTEICH»

3a1a4

31. | AMMmuax. Habmonenue u http://www himhelp.ru Xumuns: Matepuanst « Bukunennm — §24 Jatuuk >1exTpo-
JHemoncmpayuonnsiit onvim Nel4 MaTeMaTHdecKas 00padoTka | cBOOOMHON IHIUKIIONEIUN TIPOBOJIHOCTH
ThE Ilonyyenue ammuaxa u e2o Pe3yIbTaTOB http://ru.wikipedia.org/wiki/Xumuss Xumus U1 Bcex:
pacmeopenue 6 gooe. WITIOCTPUPOBAHHBIE MaTEPUAIIBI 110 00IIIeH, OpraHnIecKOn 1
Jlabopamopmuwiii  onoim Ne 16 HeopraHmdeckoil xumu http://school-sector.relarn.ru/nsm Xumus
«OcHOGHBIE CBOIICMEA AMMUAKAY) U K13Hb — X XI BeK: Hay4YHO-MIOMYJIAPHBIN )KypHaI

http://www.hij.ruXumo3a:  cooOLIecTBO yuyuTelNed XWMHUH Ha
noprane «CeTh TBOPYECKUX YUUTEIICH)

32. | IIpakxmuueckas padoma Ne 6. IIpaxTideckay padoTa http://www himhelp.ru Xumus: Martepunansl « Bukuneanm — § 25 PeakTuBhl 1
Ilonyuenue ammuaxa, uzyuenue CBOOO/IHOM SHIMKIIONEINN XUMHYECKOE
ezo ceoiicme. Th http://ru.wikipedia.org/wiki/Xumus Xumust u1s Bcex: o0opynoBaHue
P WITIOCTPUPOBAHHBIE MaTepPHAJIb 10 00IIeH, OpraHu4ecKoi u

HeopraHmdecKoi XuMuu http://school-sector.relarn.ru/nsm Xumus
1 xku3Hb — XXI BeK: HAyYHO-IOMYJISIPHBIN KypHAI
http://www.hij.ruXwumMo3a: cOOOIIECTBO YUUTENCH XUMUH HA
noptasie «CeTh TBOPUYECKUX YUUTEIICH)

33. | Conu aMMOHWUSI. [paktuueckas pabora http:/it-n.ru/communities.aspx?cat_no=4605&tmpl=com § 26 PeakTuBbl u
Jlabopamopnutii onvim Nel7 Th IIkonpHUKAM O XHMUU: CaliT XUMUYEcKoro pakyiabTera Aty XUMHYECKOE
Bzaumooeiicmsue coneii ammonus http://www chem.asu.ru/abitur JnekTpoHHas OHOIHOTEKA 1O obopynoBaHue
co wenoyamu XUMUH U TEXHHUKE
TP http://rushim.ru/books/books.htm nexkrponnas OnbmuoTeka

y4eOHBIX MaTepHaIoB 0 XUMIH Ha opraine Chemnet

34. | A3oTHas KHUCIIOTA. HaOmonenune n http://ru.wikipedia.org/wiki/Xumusg XuMus 11 BCEX: § 27 Tepmopesuctop-
Jemoncmpayuonnsie onvimol MaTeMaTH4YecKasi 00padoTKa | WILTIOCTPHUPOBAHHBIE MaTepHAIIBI IO OOIIEH, OpraHUIECKON 1 HBIN TaTYMK TEM-
NeNel5-17: «ITonyuenue okcuoa pE3yabTaTOB HeopraHndeckoi XxuMuu http://school-sector.relarn.ru/nsm Xumus HEpaTyphbl,
azoma (IV) u uszyuenue ezo u kn3Hb — XXI Bek: HayuHO-NOMYJISIPHBIN XKypHA natuuk pH,
ceoiicmeyn; «OKucnenue okcuoa JATIUK
azoma (1) 0o oxcuoa azoma 3JIEKTPOIIPOBOIH
(IV)»; «B3zaumooeiicmeue okcuoa OCTH, anmnapar
azoma (IV) c 60001t u JUISL IPOBECHUS
KUCTI0pP00OM, ROSIYyUEHUE A30MHOIL XUMHYIECKUX
KUC0mbi» peakimi
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(ATIXP),
MarHuTHAasI
MeIIaaKa

35. | OkucnurenbHble cBOMcTBa a30THOM | HabmroneHue u http://ru.wikipedia.org/wiki/Xumusg Xumus 1 BCex: § 27 PeakTusnl
KHUCJIOTBI MareMaTuueckas 00paboTKa | WILTIOCTPHPOBAHHBIE MAaTEPHAIIBI IO 00LIeH, OpraHMYeCcKOH 1 XUMHYECKOe
Jlabopamopnuwiit onvim pE3yABTATOB HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus obopymoBaHue
Nel8.H3yuenue ceoticme azomHou 1 xu3Hb — X XI BeK: HAyYHO-IOMYJISPHBINA KypHaI
KUCIIOMbl

36. | Comu a30THO# KUCIOTHI — HUTpaThl. | . HaGmomenue u http://ru.wikipedia.org/wiki/Xumusg XuMus 171 BCEX: § 28 Jatumk
Jemoncmpayuonnsiii onetm Nel8 | matemarudeckas 00pabOTka | HIUTIOCTPHUPOBAHHBIE MaTepHAIIBI IO OOIIeH, OpraHMIECKOH 1 AIIEKTPOTIPOBOIH
TF Obpa3sybl npupooHbix pe3ynbTaToB HeopraHmdeckoil XuMuu http://school-sector.relarn.ru/nsm Xumus ocTH
Humpamos u gocgamos. 1 Ku3Hb — X XI BeK: HAyYHO-TIOMYJISIPHBIN JKypHAI
Jabopamopnuiii oneim Nel9 TH
O3HakomaeHue ¢ a30MHbIMU U
@ocgoprvimu yoobperuamu.

Jabopamopnuiit onvim Ne 20
«Onpedenenue ammuaunou
cenumpul U MOYEGUHBL)

37. | ®ocdop. Coenunenus dhocdopa: I[Mpaktuueckas pabora. http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoii §29,§ 30 | PeaktuBbl u
okcun pocdopa (V), http://www 104.webstolica.ru Knaccupukarust XuMHIECKIX XHUMHYECKOE
opTodocdopHast KHCIIOTa U €€ peakmmit o0opynoBaHue
comm. @ocdopHbie ynodpeHus http://classchem.narod.ru KouTpen — Xumwst a1 Bcex: yueOHO-

Jemoncmpayuonnsiii onvim Nel9 WHPOPMALMOHHBINA CAWT
Th Obpasywvl kpacrozo gocgopa,

oxcuoa gocgopa (V), npupoonuvix

gocpamos.

Jlabopamopnuiit onvim Ne21Th

«l'openue cepwt u hocgpopa na

6030yxe u 8 Kuciopooe»

Jlabopamopnuiit onvim Ne22 Th

Th. O3naxomnenue ¢ a30MHbIMU U

gocgoprvimu yoobpenusmu.

38. | Iloagroroska k TA CocraBneHue ypaBHEHUS http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoit

peaknuii, http://www 104.webstolica.ru Knaccudukanus xumuaecknx

XapaKTEePU3YIOIIUX peakuumii

XUMHUYECKHE CBOWCTBA http://classchem.narod.ru KouTpen — Xumus m1st Bcex: yueOHO-

dbocdopa, oxcuma nH(OPMAIMOHHBIN CAlT

dbochopa(V) udochopuoit

KUCIIOTBI, U Pa3bsCHATh HX

B CBETE MpEACTaBICHUI 00

NEKTPOIIUTUIECKON

JICCOLMALNK 1

OKHCITUTEITLHO-

BOCCTaHOBHUTENBHBIX

npoueccax, NpPOBOIUTH
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Ka4EeCTBCHHYIO PCAKIUIO
Ha (ocar-HOHBI.
Ilonumars 3HadyeHue
MUHEpaIBHBIX yI00peHnit
JUIsl pacTeHui.
Tema 6. Ceoticmea yznepooa u kpemnus (7 u)

39. | VYraepon, pusmdeckue cBoicTRa. Ha6nronenne u http://www.chem.msu.su/rus/elibrary DnemMeHTBI >KM3HHU: CANT §31-§32
Annomponus yenepoda: aimas, MaTeMaTHdeckas oopadorka | yumrens xumun M.B. ConoBreBoit
epagum, kapbuH, gyirepens. pe3yNbTaToB http://www.school2.kubannet.ru Dunukinonenus «IIpupoga
XUMHUUECKUE CBOWCTBA YIEpPOa. HAyKm»: XUMUS
Jlemoncmpayuonnotit onvim http://elementy.ru/chemistry
Ne20TB Mooenu kpucmannuyeckux
pewémox armaza u epaguma.

40. | Okcunmsl yraepoma. YrapHelii 1 HaGmonenue u http://www.chem.msu.su/rus/elibrary 3nemMeHTbI )KU3HH: CAIT § 33-§ 35 | JlaTumk anekTpo-
YIJIEKUCHBIA Ta3bl. YTOJbHAS MaTeMaTHueckas oopadotka | yuurens xumuu M.B. ConoBseBoit IIPOBOJIHOCTH,
KHCJIOTa, KapOOHATHI Pe3yIbTaToB http://www.school2 .kubannet.ru Danmkinonenus «[Ipupona MarHATHas Me-
Jlemoncmpayuonnstit onvim HayKu»: XUMHUS mIajka, mpuoop
Ne2I1TBO6pasyvr npupoorwvlix http://elementy.ru/chemistry JUISL TIOJTYYEeHUS
Kapbonamos u CunuKamos. ra30B WIIH arla-
Jlabopamopnuiit onvim Ne23THTh. pat Kurma
KagecTBeHHas peaknus Ha
YIIIEKUCTBIN ras.

Jlabopamopnuiit onvim Ne24Th.
KauectBeHHas peakius Ha
KapOOHAT-HOH.

Jlabopamopnuwiit onvim Ne 25
«B3aumoodeiicmeue uzsecmkosoii
6000l C Y2NIeKUCTbIM

2azom»

41. | Ilpakmuueckas paboma Ne7. [MpakTryeckas padoTa. http://www.chem.msu.su/rus/elibrary DiieMeHTbI )KU3HH: CAUT § 36 PeaxTuBsl 1
«Ilonyuenue oxkcuoa y2nepooa (IV) yuantens xumun M.B. ConoBbeBoit XUMHYECKOE
U u3yuenue e20 ceoucma. http://www.school2.kubannet.ru Dunukinoneaus «IIpupoaa obopyoBaHue
Pacnosnasanue kapoonamoe». Th HayKu»: XAMHUS

http://elementy.ru/chemistry

42. | Kpemnuil u e2o coeounenus.. HaGnronenue u http://www.chem.msu.su/rus/elibrary DneMeHTBI >KU3HU: CAUT § 37 PeakTusbl
Jemoncmpayuonnwiii onvim Ne22 MaTeMaTHdeckas oopadorka | yumrens xumun M.B. ConoBseBoit § 38 XUMHUYECKOE
Th. Obpa3sywl npupooHwix pE3yNbTaTOB http://www.school2.kubannet.ru Duruknonenus «IIpupoxna o0opynoBaHue
Kapbonamos u CUuIuKamos. HayKm»: XUMUS
Jlabopamopnutii http://elementy.ru/chemistry
(zanumamenvHolii) onvtmNe
26«Buipawusanue 6odopociell 8
CUTUKAMHOM Kileey

43. | Ioaroroska k TMA PaboTa ¢ kHUTOM, ITopran pyHmaMeHTaATEHOTO XUMHYecKoro oOpazoBanus ChemNet.

BBINOJIHEHHE U HaOmroieHne | XuMuueckas nHpopManuonHas cetb: Hayka, oOpa3oBanue,
SKCIIEPHMEHTA, TEXHOJIOTUH
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rpaduyeckas paborta http://www.chemnet.ru ["azera «Xumus» u caiit 1uist yanrens « 51
yuaruxcs, pabora c WLy Ha yPOK XUMHN»
TEXHUYECKUMHU cpeficTBaMu | http://him.1september.ru Enunas komnexiust LIOP: TIpeamerHas
00y4eHwusl, BHITIOJIHEHNE KOJUIEKIHS « XUMUS
yIpaKHEHHUH U pelIeHne
3amaq
44. | Ioarororka k TMA Pabora ¢ KHUTOA, http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOIOTUYECKOE IToaroros
BBITIOJIHEHHE U HA0IIO/IeHHE | COOOIIECTBO UTBCA K
9KCTICPHMEHTA, http://www. nanometer.ru OHaliH-ClIpaBOYHUK XUMHYECKUX KOHTPOITb
rpaduueckas pabora snemenToB WebElements HOMY
yuaruxcs, pabora c TECTHPOBa
TEXHHYECKUMH CPEJICTBAMU HHIO
00y4eHwusl, BHITIOJIHEHNE
YIPAKHEHUH U pellleHue
3amaq
45. | KoHTpo/IbHOE TeCTHPOBAHME 110 TectupoBanne http://chemistry. narod.ru XuMuK.py: caiit o xumun IMosToput
noopasoeny «IIpakTuKym no b IO
U3Y4YEeHHIO CBOHCTB MPOCTHIX y4eOHUKY
BelllecTB HeMeTAJIOB HX MaTepHan
coeTMHEeHMID» TJIaBBI
Tema 7. Oouue u unousuoyanvhwle ceoiicmea memannoe (11 v
46. | O6uwme ¢pusnueckue u xumudeckue | Habmogenue u http://home.uic.tula.ru/~zanchem W3 onpiTa pabOTH YUHTEIST XUMHU: § 39-42, PeaktuBsr
CBOWMCTBA METAJIJIOB: PEaKLUU C MareMmaTuieckas u caiit H.}O. CricManoBOIA ymp. 4, XUMHUYECKOE
HeMeTaJlllaMH, KUCJIOTaMu, coJisiMU. | rpaduyeckasodpadork | http://sysmanova.narod.ru Kabuner xumun: caidt JI.B. PaxmanoBoit TECTOBBIE | 00Opy/IOBaHHE
BoccranoBuTenbHBIE CBOWCTBA a pe3yJIbTaToB http://www 104.webstolica.ru Knaccudukanus XuMU4eCKUX peakiui 3a7aHus;
METAJUIOB. DIeKMpOXUMULeCKUll http://classchem.narod.ru KouTpen — Xumus aj1st Bcex: yueOHO-
PAO HANPAIICEHUTI MEMAILNO8. MHPOPMALMOHHBIN CalT
Jlabopamopnuiit oneim Ne27 Th.
Bzaumooeiicmsue memannog ¢
pacmeopamu coiei.
P
Hemoncmpayuonnstit onsim
No23TEH3yuenue obpasyos
Memarnos.
P
47. | Ienounsie metawibl. Coenunenns | HaGmonenue u http://www 104.webstolica.ru Knaccupukanus XuMAIeCKUX peaKIni §43 PeakTuBsl 1
MIETIOYHBIX METAJIOB MaTeMaTHYeCcKas U http://classchem.narod.ru KouTpen — Xumus 1 Bcex: yuebHO- XIMHYECKOe
Jemoncmpayuonnsiit onvim rpadudeckas MHPOPMALMOHHBIN CalT obopymoBaHue
Ne24Bzaumooeiicmeue wenounvix obpaboTka
Memaniog ¢ 80O pe3yIbTaToB
P
48. | CaoiicTBa METOYHO3EMENBHBIX Ha6monenue u http://www 104.webstolica.ru Kimaccudukaiiys XuMUIeCKIX peakini § 44 PeaxTuBsI 1
METAJIJIOB ¥ UX COCAUHEHHUI. MaTeMaTH4YeCKasi U http://classchem.narod.ru KouTpen — Xumus uis Bcex: yueOHO- XHUMHYECKOE
Hemoncmpayuonnsiii oneim Ne25 | rpadudeckas nH(pOpMaLMOHHBIH calT o0opynoBaHue
Bzaumooeiicmsue 00paboTKa
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WENOUHO3eMENbHBIX MEMATLIOB C pesynbTaroB. Pemenue
6000li. TBOPYECKHX 3a7a4.
Obpa3sybl 6aNHCHEUUUX NPUPOOHBLX

CcOeOuHeHUti MacHUsA, Kanbyusl.

P

49. | CsoiicTBa COCIUHEHUN KAIbLIMS. IIpakTrueckas padora http://www 104.webstolica.ru Knaccudukanus XuMruIeckux peakiuit § 45 PeakTusbl
XKectkocTh BOABI http://classchem.narod.ru KonTpen — Xumust 1151 Bcex: yueOHO- XUMHYECKOe
Jaoopamopuwiii onvim Ne28 Thb. nH(pOpMaLMOHHEIH calT o0opynoBaHue
O3naxomaenue co ceoticmeamu u
npespaujenuamu KapooHamos u
2UOPOKapbOHAMO8.

Jabopamopnutii onvim Ne29 Th
Yempanenue srcecmrxocmu 600bi 6
OOMAUHUX YCOBUAX

50. | CaoiicTBa anOMHUHUS HaGmonenue u http://kontren.narod.ru Marepuains! kadeaps! pusndeckoi u § 46 PeakTuBBI 1
Hemoncmpayuonnstit onvim MaremMatuyeckas 1 koyutonHOM xumun FOxHOTO henepanbHOro yHHUBEpCUTETA XHUMHYECKOE
Ne26Bzaumooeticmsue aniomunus c | rpaduueckas http://www.physchem.chimfak.rsu.ru Meronuka o0yueHusI XUMHUH: CAUAT obopymoBaHue
60001. Obpazyvl 6adcHeuux obpabotka kadeapsr xumuu HI'TTY
nPpUpOOHbIX coeounenuti anomunusa | pesynpTaToB. Pemenue | http://mctnspu.narod.ru Metogudeckoe o0beIMHEHHE yUUTEICH X UMUK
P TBOPUYECKHX 3a7a4 Cesepo-BocTouHoro okpyra roposa MockBsl

51. | AmdoTtepHocTh OKCHAA Habmonenue u http://kontren.narod.ru Marepunains! kadenps! pu3nIeckoi 1 § 47 PeaktuBsr u
THIPOKCHAA aFOMHUHUSL. MaTeMaTHdecKas u KoyutonaHOH xumun FOxHOTO (penepantbHOrO yHUBEpCUTETA XUMHYIECKOE
Jabopamopnuiii onvtm Ne30 Th. rpadudeckas http://www.physchem.chimfak.rsu.ru Meronuka oOyueHust XUMUH: CalUT obopymoBaHue
Honyuenue cudpoxcuoa amomunuss | 00padboTKa kadeapsr xumuu HI'TTY
u 83aumodelicmeue e2o ¢ pe3ynbTaroB. Pemienue | http:/mctnspu.narod.ru MeTtoauueckoe 00beIMHCHUE YUUTEIICH XUMUT
KUCIOMAMU U Wen0Yamu. TBOPYECKHX 337134 Cesepo-BocTouHoro okpyra roposa MocKBbI
P

52. | XKeneso. . HaGmonenue u http://kontren.narod.ru Marepuans! kadeaps! Gpuzndeckon u § 48 Hatunk
Hemoncmpayuonnstit onsim MareMatuueckas u KOJUTOMIHOM XuMuu FOKHOTO (eaepabHOr0 YHUBEPCUTETA JIaBJICHHS
Ne2706pasywt pyo srcenesa. rpadudeckas http://www.physchem.chimfak.rsu.ru Meronuka oOyueHnss XUMHUH: caifT
Corcueanue dncenesa 6 Kuciopooe u o0paboTka kagenpsl xumun HI'TTY
xzope. pesynbraroB. Pemenne | http://mctnspu.narod.ru Meroanieckoe 00beIMHEHNE YIUTENCH XUMUHT
Jabopamopnuiii onvim Ne 31 TBOPYECKHX 3a]a4. Cesepo-Bocrounoro okpyra ropoga MockBel
«OKucnenue jicenesa 60 61aNCHOM
6030yxe»

53. | CroiicTBa COCAMHEHHI Kee3a: Ha6monenue u http://kontren.narod.ru Marepuansr kageapsr GU3nIecKon 1 §49 PeakTuBsl 1
OKCHUJIOB, TUAPOKCHUIIOB U COJIeH Maremaruyeckas u koJutoniHOM xumun FOxHOrO peneparsbHOro yHHUBEpCUTETA XUMHYECKOE
xenesa (II u III). rpadugeckas http://www.physchem.chimfak.rsu.ru Meroauka o0y4eHnss XUMHHN: CalT obopymoBaHue
Jabopamopuviit  oneim  Ne32Th | oOpaboTka kadenpsl xumun HI'TTY
Tonyuenue 2Uudpokcudos | pesyiabptatoB. Penrenue | http:/mctnspu.narod.ru MeToandeckoe 00beTMHEHNE YUUTEICH X UMUK
orcenesa(ll) u (1) U | TBOPYECKHX 3ajad. Cesepo-Bocrounoro okpyra ropoga MockBeI
g3aumodelicmsaue ux ¢ KUCIomamu
U wenoyamu.

P
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54. | Hpaxmuueckan paboma Ne. INpakTuyeckas padota | http://chemworld.narod.ru Caiit «BupTyanbHas XHMAYECKAsT IIKOJIA» § 50 PeaktuBsl u
Pewenue 3xkcnepumenmanpHuIx http://maratakm.narod.ru CaiitT «Mup XumMum» XUMHUUYECKOE
3a0au no meme «Obwue u http://chemistry. narod.ru XuMuK.py: caiiT o xumun o0opynoBaHue
UHOUBUOYAIbHbLE CEOIICINEA http://www.xumuk.ru Xumndeckas ctpanndka Spocnasckoro LlenTtpa
memannoe». Th TEIEKOMMYHHUKAINHA 1 HH(POPMAIIMOHHBIX CHCTEM B 00pa30BaHUH
P

55. | Hloaroroska k TA Pabora ¢ kHUTOIA, http://www 104.webstolica.ru Knaccudukanms XuMraeckux peakumit IosTOpHT

BBITIOJTHEHHE U http://classchem.narod.ru KoaTper — Xumus mis Bcex: yuaeOHO- b TeMy
HaOroIeHNe WHPOPMAMOHHBIN CalT «MeTann
9KCTICPHIMEHTA, BD».
rpaduyeckas paborta

yuaruxcs, padbora c

TEXHHYECKUMHU CPEJICTB

amu 00y4eHwUs,

BBITIOJIHEHHE

YIPA)KHEHUH U

pelIeHue 3a1a4

56. | KoHTpoibHOE TeCTUPOBAHUE 110 TectupoBanue http://www 104.webstolica.ru Knaccudukanus XuMrIeckux peakmnit IosToput
noopasoeny «IIpakTHKyM no http://classchem.narod.ru KonTpen — Xumust 1is Beex: yaeOHO- b 1O
H3Y4YEeHHIO CBOHCTB MPOCTHIX nH(pOpMaIMOHHBIH calT y4eOHHUKY
BellleCTB METAVIOB MX MarepHan
CcoeTUHEHU» TJIaBbI

Pasnen 5. OcCHOBBI ONIBLITHO-IKCIIEPMMEHTAIbHON U IPOEKTHOM AesiTe1bHOCTH (124)

57. | Texuuka Oe3omacHOCTH npu | Pabora ¢  kmuro#, | http://www.chem.msu.su/rus/elibrary DmeMeHTBI )KU3HU: CAUT YIUTEIS Peaktussl u
BBITIOJTHEHUHU CaMOCTOSATENBHBIX | BBIIIOJHEHHUE n | xumuu M.B. ConoBbeBoii XUMHYECKOE
ONMBITOB W  OJKCIIEPHUMEHTOB B | HaOIIO/ICHHE http://www.school2 .kubannet.ru Sammknonenus «[Ipupona HayKm»: obopymoBaHue
JOMAllHUX  YCJIOBHAX M C | JKCIICPHMEHTAa, Xumnst
UCTIONB30BaHUEeM  obOopynoBaHus | rpaduueckas pabota | http://elementy.ru/chemistry
XHUMHUYECKOH J1abopaTopuu. ydamuxcs, pabora ¢

TEXHHUYECKUMH CPEJICT
BaMU o0y4eHus,
BBITIOJIHEHHE
YIpaXHEHUH u
penieHue 3a1a4

58. | Ilpakxmuueckan padoma Ne9. Th Ipaktuyeckas pabora | http://www.chem.msu.su/rus/elibrary D1eMeHTbI )KU3HU: CAHT yUHUTENS PeaxTuBbl
Obpauwienue co cmexnom xumuu M.B. ConosbeBoil XMMHUUYECKOE
(ccubanue cmexknanHOU mpyoKu, http://www.school2.kubannet.ru Sunuknoneaus «lIpupona Haykm»: o0opynoBaHue
U320MmoeneHue: NUNemKu; Xumus
KARUIIAAP08; RPOCMENUX V31065 http://elementy.ru/chemistry
npocmenmux npudopoes)

59. | XuMuueckuii aHaIu3: Maremaruueckoe http://www.chem.msu.su/rus/elibrary D71eMeHTBI )KM3HN: CAUT YIUTEIS Peakrtuss! u
Ka4eCTBEHHBII 1 KOIMUECTBEHHBIN | pelleHHe 3ajau xumuu M.B. ConoBbeBoil XUMHYECKOE

http://www.school2.kubannet.ru Sunuknonenus «IIpupona Haykm»: 00opyoBaHue
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Xumus
http://elementy.ru/chemistry
60. | TeopeTnueckue OCHOBBI OIBITHO- | PaboTa ¢ KHUTOH, http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonpHnKamMm PeaktuBsl u
9KCIIEPUMEHTAILHOM M NPOEKTHOH | BBHIIOJIHEHHE 0 XMMHH: CalUT XUMH4Yeckoro dakyiprera Antl'Y XUMHYECKOe
JIESITETBHOCTH. HaOJIrOICHUE http://www chem.asu.ru/abitur DnexTpoHHas OUOIHOTEKA IO XUMHUH U obopymoBaHue
JKCIICPHMEHTA, TEXHUKE
rpadudeckas pabota
ydammxcs, padora ¢
TEXHHYECKUMH CPEICT
BaMH 00y4eHUS,
BBITIOJTHEHHE
YOPAKHEHUH U
penieHue 3a1au
61. | BeiOop TeMBI IpOEKTA. Jucnyt http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com [lTkompHIKaM
IInanupoBaHue AESATEILHOCTH. 0 XMMHH: CaUT XuMu4yeckoro daxyiprera Antl'Y
http://www chem.asu.ru/abitur DnexTponHas OMOIHOTEKA IO XUMHUH 1
TEXHUKE
62. | IMoaroroBka MPOEKTA. Coop | CamocrosiTenbHas http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonpHrKaM PeakTuBBI 1
uHpopmManuy 1O JaHHOW Teme. | padora 0 XMMHH: CalUT XuMu4yeckoro daxyiprera Antl'Y XUMHYECKOe
MopnenupoBanue MPOEKTHOU http://www chem.asu.ru/abitur JnekrpoHHas OMOIHOTEKa 10 XUMHU U o0opynoBaHue
JeATETbHOCTH. TEXHUKE
63. | BeimonHeHne y4eOHBIX MPOeKToB, | CaMOCTOSTENBHBIC http://www.chemistry.ru JlncraHunoHHas OJTUMITHA/IA IO XUMHH: PeaxTnBbI
OITBITHO-3KCIIEPUMEHTAITBHBIX MpakTHYecKue paboTel | TEIEKOMMYHHUKAIMOHHBIH 00pa30BaTeIbHBINA POEKT XUMHYECKOE
pabor. obopymoBaHue
IIpakTnyeckune padoThl M0 TeMaM
TIPOEKTOB YYalIuxcst
64. | INoaroroBka yueOHBIX IIPOSKTOB K CamocrosiTensHbIe http://www.chemistry.ru JIucTaHIMOHHAS ONMMITHAJA IO XHUMHH:
3aIuTe MpaKTUYeCKne paboThl | TEIEKOMMYHHUKAIMOHHBII 00pa30BaTeIbHbIA POEKT
65. | TlpoMexxyTOYHAsT AaTTECTAIHS. Pa6ora ¢ UrtepHer- http://www.chemistry.ru JlucTaHIOHHAasT OJTUMITHA/IA 10 XUMHUH:
3amunTa NpoeKToB pecypcamu TEJIEKOMMYHHKAIIMOHHBIH 00pa30BaTeNIbHBINA MPOEKT
66. | IMoaroroska k 'MA: pemenne Pabora ¢ kHUTOH, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com [lIkompHIKaM Peaktussl u
NPaKTUKO-OPHEHTUPOBAHHBIX BBITIOJTHEHHE U 0 XMMHH: CalT XuMu4yeckoro daxkyiaprera AntlY XUMHYECKOe
3aJJaHuI HaOJI0IeHUE http://www chem.asu.ru/abitur DnexTpoHHas OMOIHOTEKA IO XUMHUH U obopymoBaHue
JKCIICPHMEHTA, TEXHUKE
rpaduyeckas paborta
ydaruxcs, padbora ¢
TEXHUYECKUMH CPEJICT
BaMH 00y4eHus,
BBITIOJIHEHHE
YIPaKHEHUH U
pelieHue 3a1a4
67. | IMoaroroBka k 'NA: peenue OsnaneHue http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com I1IkonbHHKaM PeaktuBbl u
MPaKTUKO-OPHUEHTUPOBAHHBIX HABBIKAMHU KOHTPOJIA M | O XMMMH: CAliT XuMH4eckoro ¢akynsrera Antl'Y XUMHYIECKOE
3aJaHUH OIICHKH CBOEH http://www chem.asu.ru/abitur DnexTponHas 61M0GJIMOTEKA 10 XUMHUHU U o0opymoBaHUEe
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JIeSITENIbHOCTH, YMEHUE
MpeIBUIETh
BO3MOJKHBIE
MOCJIEACTBHS CBOUX
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JIMTEPATYPA

Y4eOHo-MeTOoAHYECKOE 00ecTiedeHre Kypca XUMHU OCHOBHOM 00111€00pa30BaTeIbHOM HIKOJIbI

1. Pymwuruc I'. E. Xumus: 8 xi.: yue6. ans obmeobpaszosat. yupexnenuit / I'. E. Pymsuruc, @. I'.
®enpaman. — M.: [Ipocselienue.

2. Pymwuruc I'. E. Xumus. 9 ximacc. ®I'OC: yueb.n1s obmeodpasosar. yupexaenunii / I'. E. Pyasutuc,
@. I'. ®enpaman. — M.: IIpocsenienue, 2019.

3. Xumus: 8 KII.: SIEKTPOHHOE MPUIIOKEHHUE K yUCOHUKY.

4. Xumus: 9 KJ1.: 3JEKTPOHHOE MPHIIOKEHNE K yUCOHHUKY.

5. Tapa H. H. Xumus. Paboune nporpammsl. [Ipeamernas nunus yueonukos I'. E. Pynsutuca, @. I
®enpamana. 8—9 knaccel / H. H. I'apa. — M.: [Ipocsemienue.

6. bopoeckux T.A. Tectsl mo xumuu. A3ot u docdop. Yriepoa u KpemHui. MeTtambl.9 kimacc: k

yuebnuky I'. E. Pymsuruca, ®@. I'. ®enpamana «Xumus. 9 kinacen. @I'OC (k HOBoMy y4eOHUKY)
— M.: UznarensctBo «OK3amen», 2017. — 111c. (Cepust «Y4eOHO-METOIUUECKUI KOMIUICKT).

7. bBoposckux T.A. Tectsl mo xumun. Knaccupukaums XuMHUecKuX peakiuii. XMMUYECKHE PEakiiy B
BOJHBIX pacTtBopax. ['amorensl. Kucimopon u cepa. 9 kmacc: x yueOnuky I'. E. Pynsuruca, @. T,
@enpamana «Xumus. 9 kinacey. ®I'OC (k HoBomy yueOHHMKY) — M.: M3narenbcTBo «OK3amen»,
2017.—109 c. (Cepust «Y4eOHO-METOAUYECKUN KOMILIECKT ).

8. Tabpycesa H. 1. Xumus: pabouas rerpans: 8 k. / H. U. 'abpyceBa. — M.: IIpocBemieHue.

9. Tapa H. H. Xumus: 3anaunuk ¢ «momomaukom»: 8—9 kit. / H. H. I'apa, H. 1. I'abpyceBa. — M.:
[Ipoceemenue.

10. Pameukuit A. M. Xumusa: aunaktuueckwii marepuan: 8—9 xi. / A. M. Pamenxuii. — M.:
[Ipoceemenue.

11. T'apa H. H. Xumus. Ypoxku: 8 xi. / H. H. 'apa. — M.: IIpocBenienue.

12. bubnmoTeka HAyIHO- MOMYJSPHBIX W3JaHUN JUIS TIOTYYSHHUS TOTIOJHUTEIHHOW WH(OpMAIUU TI0
npeaMeTy (B KaOMHEeTe XMMUU U B IIKOJIBHON OUOIHOTEKE).

13. DnexTpoHHBIE 00pPa30BATEIBHBIE PECYPCHI.

Ilepedyenb 10CTYNHBIX HCTOYHUKOB HHpOPMALIUH
B paznene npencraieH ClIMCOK KHUT U CCBUTOK Ha CaliThl, B KOTOPBIX OoJsiee moaApoOHO Oc-

BELIECHBI Pa3JINYHBIE ACTIEKTHI PACCMATPUBAEMBIX BOIIPOCOB. X MOKHO pEeKOMEHA0BATh KaK YUHUTEIIO,

Tak ¥ 00y4aeMbIM, IPOSBUBIINM HHTEPEC K U3y4aeMOH TEME.

1. Bacunses B.II., Mopo3osa P.I1., Kouepruna JI. A.IlpakTHKyM IO aHaTUTUYECKON XUMHUM: Yueb.

nocobue 11t By30B.— M.: Xumust, 2000.— 328 c.

2. TIpocce 3., BaiicmanTtens X. Xumus 11 m0003HaTenbHbIX. OCHOBBI XUMHUH U 3aHUMATENbHbBIE
onbITeL.I' JIP.1974.I1ep.c nem.— JI.: Xumus, 1979.— 392 c.

3. Hepnrosnsn B. @.Mup Boner.— JI.: Hegpa, 1979.— 254 c.

4. XKumun . M. O6mas xumust. [Ipaktukym L-mukpo. PykoBoacTBo 1ist crynentoB.— M.: MI'Y,

2006.— 322c.

5. Hcnons3oBanue undpoBbix Jadoparopuii mpu o0ydyeHnn XUMUU B cpeanei mkosne/ becrnanos I1.
N.lopodees M.B., XKunun J[.M., 3umuna A.U., Opxexosckuit [1.A.— M.: BUHOM.
JlabopaTtopus 3Hanu#, 2014.— 229 c.

6. Kpucramisl. Kpucramnorunparsl: MeToanueckue yka3zaHus K 1a00paTOpHBIM paboTaM.
Mudgraxosa H.I11., [lerpoBa T.H., Paxmatynnuna U. ®.— Kazans: Ka3zan. roc. TeXHoN1.yH-T.,
2006.— 24 c.

7. Jleencon U.A.100 BompocoB 1 OTBETOB 110 XUMUU: MaTtepHaibl JUisl HIKOJIbHBIX pedepaTos,
(baKynbTaTUBHBIX 3aHATUN U ceMUHApOB: YueOHoe nocobre.— M.: «M3natensctBo ACT»:
«3natenscTtBO AcTtpensy, 2002.— 347 c.

8. Jleencon U. A. Xumudeckue peakiuu: TemnoBoii agdekt, paBHOBecHe, ckopocTb.— M.: 000

«3marensctBO Actpens, 2002.— 192 c.

9. Jlypse IO. IO. CripaBounuk 1o aHanutuyecko xumun.— M.: Xumus, 1971.— C.71—89.

10. Hazaposa T.C., I'pabeuxuii A.A., JIaBposa B. H. Xumnueckuit sxciepuMeHT B 1mkosie.— M.:

IIpoceemenne, 1987.—240 c.

11. Heopranuueckast xumusi: B 3 1./ Ilox pen. 0. [I. Tperbsikosa.T.1: ®U3NKO-XUMHYIECKHE OCHOBBI
HEOPraHNYeCKOM XMMHUU: YUeOHUK Il CTyA. BIcHlL. yueO. 3aBeaenuit/M. E. Tamwm, HO.

J. TpetbsakoB.— M.: U3natenbckuii neHTp «Akagemus», 2004.—240 c.
12. Tlerpsuos 1. B. Camoe HeoObIkHOBEHHOE BemiecTBO B Mupe.— M.: [lenaroruka, 1976.— 96 c.
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13. Crpenbuukona JI. H. 13 uero Bc€ cnenano? Pacckassl o BemectBe.— M.: fAy3a-npecc.2011.— 208

C.

14. Cycnennukoa B.M, Kucenesa E. K. PykoBoAcTBO 110 IpUTrOTOBIEHUIO TUTPOBAHHBIX

pactBopoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneit M. Uctopus ceeun: [lep.c anrn./Ilox pen.b. B. HoBoxwmioa.— M.: Hayka. 'maBHas
penakuus Gpuznko-mMareMarudeckoi auteparypsl, 1980.— 128 c., min.— (bubnaunoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBactbsinoBa K. V. OkuciuTenbHO-BOCCTAHOBUTEIbHBIE peaKIMi.— M.:

[Ipoceemenue, 1989.— 141 c.

17. Dunuknonenus ans nereit. T.17. Xumus / I'mas.pen.B. A.Bonoaun, Bea.nayu.pen.U.Jleencon.— M.:

Asanra +, 2003.— 640 c.

18. OptumoJl.Bona: kHura 0 caMoM BasKHOM BetecTBe B mupe: nep.c pun.—M.: Kommnac I'ng, 2019.—

153 c.

19. Yeprtxos N.H., XKyxos II. H. Xumuueckuii 3KCIEpUMEHT € MaJIbIMU KOJIMYECTBAMU PEAKTUBOB. M.:

[Ipocsemenue, 1989.— 191 c.

20. Caiit MI'Y. [IporpamMma Kypca XUMHH JJIs1 ydaluxcs 8—9 KiraccoB 001eo0opa3oBaTebHON

IIKOJIBL.

http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UITN. OTKpbITHINA OaHK 3aAaHU 111 GOPMUPOBAHUS €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xomutekius mudpoBbix 00pa3oBaTebHBIX PeCypCoOB.

http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbli HEHTP UHOOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB.

http://fcior.edu.ru/
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Jlnct cornacosanus k gokymeHTy Ne PI11/3 ot 08.09.2025
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Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Cupoposa M.T. 18.10.2025 - 20:23
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