


IHOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMmma BHeEypo4HOU neaTrenbHOCTH  «lIpakTudeckas XuMus» IS
oOydaromuxcsi 8-9 KJlaccoB Ha YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHUsI COCTaBJICHA HA OCHOBE
TpeboBanuii k pe3ynabTaTam ocBoeHUs DenepalibHOl 00pa30BaTENBHON MPOrpaMMbl OCHOBHOIO
obmero o6OpazoBanus (nanee POIl) um DemepasbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO
cTaHjapTa OCHOBHOTO o0miero odpaszopanus (namee — PI'OC O00), a Takke OpUEHTUPOBaHA Ha
1eJIeBbIe TIPUOPHUTETHI, ChopMyIHpoBaHHbIE B [IpuMepHOii mporpaMMe BOCITUTAHHUS.

Pabouas mporpamMma BHeypouHOM aearenbHocTH «lIpakTuueckas xumus» paspaboTaHa B
COOTBETCTBUH C:

— 3akoHoM P® «O6 o6pazoBanuu B PO» Ne 273 ot 29.12.2012 1.,

— Ilpukazom Munnpocsemienus Poccuiickoit ®enepaumn ot 31.05.2021r. Ne287 «O6
yrBepxkaAeHUH DenepalibHOTO TOCyAapCTBEHHOrO0 00pa3oBaTEeNbHOrO CTaHAApTa OCHOBHOTO
obmero oopazoBanus» (3apeructpupoBano B Muntocte Poccun 05.07.2021r. Ne 64101);

— Ilpukazom Munnpocsemienusi Poccuiickori ®Depepammu ot  18.05.2022r. Ne370 «O6
yrBepkaeHnn  @DenepanbHoil  00pa3oBaTeNbHOW — MPOrpaMMbl  OCHOBHOTO — OOIEro
obpazoBanus» (3apeructpupoBano B Muntocte Poccun 12.07.2023r. Ne 74223);

— OyHIaMEHTAJIBHOTO SApa CcoAep)KaHHus oOmero oO0pa3oBaHUS U B COOTBETCTBUHU C
['ocymapcTBeHHBIM cTaHAapTOM o0IIero obpasoBanus (mpukaz MuHHCTEpCTBA 00pa30BaHU
u Hayku Poccuiickoit @enepannu ot 17.12.2010 1. Ne 1897);

— Meronnyeckux pekoMeHAalnii MUHUCTEpCTBa TpocBerienust Poccuiickoit denepanuu 1o
«Peanuzanuu 00pa3oBaTENIbHBIX MPOrPaMM €CTECTBEHHOHAyYHOM M TEXHOJOTMYECKOU
HAIpaBJIEHHOCTEH MO XHMMHUHU C HUCIHOIb30BaHUEM 00opynoBaHMs LeHTpa «Touka pocTay
(yTBepkaeHb! pacnopsikeHnueM MunucteperBa npocselieHus: Poccuiickoit ®denepanuun ot 12
sauBaps 2021 r.Ne P-6).

— OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMON OCHOBHOro obmiero o6pazoanus MBOY «ll-
NOOO c.Hynmurpan» (yTBepkIeHa mpuka3zoM aupektopa mkois! 17.08.2023r. Ne89/3-O/1).

B 00yuenun xumuu 0601b1110€ 3HAUEHNE UMEET IKCIIEPUMEHT. AHATU3UPYS PE3YJIbTaThl IIPO-
BEJICHHBIX OIBITOB, y4aliuecs yOexJaroTcsl B TOM, YTO T€ WUJIM HHBIE TEOPETUYECKUE MPEICTaB-
JICHUSL COOTBGTCTBYIOT 1501041 HpOTI/IBOpeLIaT peaJ'[BHOCTI/I. TOJ'II)KO OCYHIGCTBJ'[?[S[ XI/IMI/I‘ICCKI/Iﬁ J9KC-
MEPUMEHT MOHO MPOBEPUTH JOCTOBEPHOCTh MPOTHO30B, CACNAHHBIX HA OCHOBAaHWU Teopuu. B
MPOIIECCe IKCIIEPUMEHTATHLHOW PabOTHl ydamuecss MPUOOPETAIOT OMBIT IMO3HAHUS PEaThbHOCTH,
SBIISIONIMACSA BaXHBIM 3TarioM (OpMHUpPOBAHUS Yy HUX yOeXKIECHUU, KOTOpHIE, B CBOIO OuYepelb,
COCTaBJISIIOT OCHOBY HaYYHOTO MHUPOBO33PEHHUSI.

Buenpenue obGopynoBanus uudpoBoil nmaboparopum neHTpa «Touka pocTa» TMO3BOIUT
KAQ4€CTBCHHO HU3MCHHTH HpOIICCC 06y‘-ICHI/I5[ XUMUH. KOJ'[I/I‘-IGCTBGHHI)IG SKCHepI/IMGHTBI IIO3BOJIAT
MOJTy4aTh JOCTOBEPHYIO MH(POPMAIMIO O MPOTEKAHWU TE€X HIIM MHBIX XUMHUYECKHX MpoIeccax, O
CBOﬁCTBaX BCIIICCTB. Ha OCHOBC HOJ'[y‘{CHHBIX 3KCHepI/IMeHTaJ'II)HBIX JTAHHBIX 06y‘-IaeMI)I€ CMOFYT
CaMOCTOSITENIbHO JIeNaTh BBIBOJBI, 0000IIATh pe3ylbTaThl, BBIBIATH 3aKOHOMEPHOCTH, UTO
OJHO3HAYHO 6YI[€T CHOCO6CTBOBaTI> ITOBBIIIICHU IO MOTHUBAIITUN O6y‘~IeHI/I$[ IIKOJIBHHUKOB.

Jns u3yueHus: npeamera «XUMUS» Ha dTare OCHOBHOTO OOIIero oOpa3oBaHUs OTBOIUTCS
136 gacos:

8 ximacc —68 Jacos;

9 xmacc —68 gacos.

Jannast oOpa3oBarenbHas MporpamMma OOECIeurBaeT YCBOCHHE YYaIIMMUCS Ba)KHEUIITHX
XUMHYECKHX 3aKOHOB, TEOPUN U MOHATUH; (OpMHUpYET NpeACTaBlIE€HUE O POJIM XHMHUU B OKpY-
JKAIOIeM MUpPE W KU3HU 4YeoBeka. [Ipu 3TOM OCHOBHOE BHUMAaHHE yIENSIETCS CYNTHOCTH XHUMH-
YECKUX PEaKIMi U METOJaM UX OCYIIECTBIICHHS.

OaHUM U3 OCHOBHBIX MPHHIIMIIOB MOCTPOESHUS MPOTPaMMBbI SIBISICTCS IPUHIUI JOCTYITHOCTH.
SKCHepI/IMeHTaHBHBIe JaHHBIC, nonyquHHe y‘I&H.[PIMPICSI HpI/I BBIITIOJTHCHUHN KOJINYCCTBCHHBIX
OTIBITOB, TO3BOJSIOT YYALIUMCS CAMOCTOSITENIbHO JENaTh BHIBOJBI, BBISBISTH 3aKOHOMEPHOCTH.
[Tomxo/bl, 3aJI0KEHHBIC B COJIEPIKAHUE MPOTPAaMMBI Kypca, CO3JAl0T HEOOXOIMMBIE YCIOBHS JUIS
CUCTEMHOTO YCBOCHHS YYAIIUMHUCS OCHOB HayKu, s OOecledeHusl pa3BUBAIOLIETO U
BOCIHMTHIBAIOLIETO BO3ACHCTBUSI 00y4eHMs] HA JMYHOCTH ydaiierocs. @opmupyemble 3HaAHUS



JOJIKHBI CTaTh OCHOBOM CHUCTEMbl YOEXKJCHUU IIKOIbHHKA, HEHTPAIbHBIM SIPOM €ro HAy4HOTO
MHUPOBO33PEHUS.

Ha 0a3e mnentpa «Touka poctay obecniednmBaeTcs peanm3aiiis o0pa3oBaTelbHBIX MPOrpaMM
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HaIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMU 3aKOHO/IATENBCTBA B cpepe oOpa3zoBaHus U ¢ yI€ToM pekoMeHaarmii denepanbHOTO
orepaTopa y4eOHOTo npeamera « XuMus».

OO6pa3oBarenbHasi IporpaMmma M03BOJISIET MHTETPUPOBATh PEATM3YEMbIE IOJIXO/Ibl, CTPYKTYPY
U coJiepKaHue MPH OpraHu3aluu o0ydeHus: XuMuu B 8—9 Kitaccax, BRICTPOSHHOM Ha 0a3e JIt00ro
U3 JIOCTYIHBIX yueOHO-MeTon4YecKkux komiuiekcoB (YMK).

Hcnonb3zoBanue obopynoBanust «Touka pocray mpu peanusanuu gaHHo OIl mo3BossieT
€030amp yCio6usn.

— Ui pacUIMpPEHUs COJIepKaHus MIKOJILHOTO XMMHUYECKOTro 00pa30BaHus;

—  JUIs IOBBILICHHUS TIO3HABATENIbHOW aKTUBHOCTH 00YUaIOMIUXCS B €CTECTBEHHOHAYYHON
obnacru;

— U1 pa3BUTHUS JIMYHOCTU peOEHKa B Ipolecce 00yYeHHs] XUMUH, €r0 CIIOCOOHOCTEH,
(dbopMUPOBaHUS U YOBIETBOPEHUS COLIMATILHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEI;

— s paboThl ¢ OAapEHHBIMU IKOJILHUKAMH, OPTaHU3AIMH UX Pa3BUTHSI B PA3IUYHBIX 00-
JacTsx 00pa3oBaTeNbHOM, TBOPUECKOM IeATEIHHOCTH.

ean u 3apa4u

— Peanmuzanms  ocHOBHBIX 0011€00pa30BaTENbHBIX MPOrpaMM IO  Y4eOHBIM IpeaMeTaMm
eCTeCTBeHHOHay‘lHOﬁ HaIllpaBJICHHOCTH, B TOM YHCJIC B paMKax BHCypO‘IHOﬁ ACATCIBHOCTHU
oOyuaromuxcs;

— BBCICHHE COBPEMCHHBIX CpEJICTB OOY4YCHHS M BOCIUTAHHS Ui HM3y4eHHsS (B TOM YHCIIE
IKCIIEPUMEHTAIILHOT0) JUCHUILTMH (MOJIYyJel) eCTeCTBCHHOHAYYHOW HAMpPABICHHOCTH IIPH
peanM3alul  OCHOBHBIX  OOIIEOOpa30BAaTENBbHBIX  MPOrpaMM U JONOJHUTEIBHBIX
00111e00pa30BaTeIbHBIX NPOrpaMM, B TOM YHCIE IS PACIIUPEHHS COJEep)KaHHS Y4eOHOTro
npeaMeTa « XUuMHUsD».

— BOBJICYCHHUE yYAILIUXCS B IPOCKTHYIO IESTEIBHOCTb.

[TpodumibHelil KOMIIIEKT 000pya0oBaHus 1eHTpa «Touka pocra» obecnieuynBaeT 3PpPeKTUBHOE
JOCTHXKECHUE 00pa3oBaTeIbHbIX pe3ynbTaToOB o0yyaromumMucs o nporpammam
€CTECTBEHHOHAyYHOM HANpaBJIE€HHOCTH, BO3MOXHOCTh YINyOJEHHOTO M3YyY€HHUS OTAENbHBIX
IpeIMETOB, B TOM 4ucie JUIs (OPMHUPOBAHUS H300pETaTEIbCKOI0, KPEaTMBHOTO, KPUTHYECKOTO
MBILUIEHHSI, Pa3BUTHUS (PYHKIMOHAIBHOM TIPaMOTHOCTH y OOy4aroumxcs, B TOM 4YHUCIE
€CTECTBEHHOHAY4YHOU U MaTEMaTUYECKOM.
3KCHepI/IM€HT SIBIAETCS WCTOYHHKOM 3HAHUM | KpUTCPUECM HX HCTHHHOCTU B HAYKC.
KoHuenmus coBpeMeHHOro o0pa3oBaHus MOJPa3yMeBaeT, YTO B y4eOHOM SKCIIEPUMEHTE BEYILYIO
POJIb TOJKEH 3aHATh CAMOCTOATENIbHBIN UCCIIEI0BATEIbCKUM YYEHUYECKUN IKCIIEPUMEHT.
CoBpeMeHHbIE 3KCIIEPUMEHTANIbHBIE UCCIIEI0BAaHMS 110 XUMHUH YK€ TPYIHO NPEICTaBUThH 0e3
UCIIOJIb30BAaHUSI HE TOJIBKO AaHAJIOTOBBIX, HO M ILHU(PPOBBIX H3MEPUTENbHBIX NpubopoB. B
®enepansHoM ['ocynapctBenHoM Ob6pazoBarenbHoM Cranaapte (PI'OC) mpomucaHo, 4To OJHUM
U3 YHUBEPCAIbHBIX YUEOHBIX JEHCTBUM, IpUOOpETaeMbIX YUalllUMUCS, T0JKHO CTaTh YMEHUE
«IIPOBEJICHUs OIBITOB, IPOCTBIX 3KCIEPUMEHTAIBHBIX HCCICNOBAHUM, MPSAMBIX M KOCBEHHBIX
I/IBMepeHI/II\/'I C UCIIOJIb30BaHHEM aHAJIOI'OBBIX U III/I(i)pOBI)IX HU3MCPUTCIIBHBIX HpI/I60pOB>>.
VYueOHBI SKCMEPUMEHT M0 XWMHHU, MPOBOAMMBIA Ha TPaJWIMOHHOM O0OpyHOBaHHH, 0€3
MPUMEHEHHUS [UPPOBBIX J1aOOPaTOPHil, HE MOXKET MO3BOJIUThH B MOJIHOM MEpe pEeUINTh BCe 337a4u B
COBPEMEHHOM LIKOJIE. DTO CBSI3aHO C PSIIOM NPUYMH:
— TpaJuLIUMOHHOE  IIKOJbHOE  OOOpyJOBaHME  M3-3a  OTPAaHUYEHUS  TEXHUYECKHX
BO3MOKHOCTEH HE ITO3BOJISIET MMPOBOANUTE MHOTHE KOJIUYCCTBCHHBIC UCCIICTOBAHUSA;

—  JUIMTENBHOCTH NMPOBEJACHUS XUMUYECKHUX UCCIIETOBAHNM HE BCET1a COTIIACYETCS C
JUIUTEIHHOCTHIO YU€OHBIX 3aHSATUH;

- BO3MOXHOCTBb IPOBCACHUSA MHOI'UX I/ICCJ'ICJIOBaHI/Iﬁ OrpaHU4YrBaCTCA Tpe6OBaHI/I$IMI/I
TEXHUKH 0€301TaCHOCTH U JIp.

[Mudposast 1abopaTopusi MOJHOCTHIO MEHSET METOJUKY U COJEpKaHHE IKCIEPUMEHTaIbHON



NEeSITEIbHOCTH U pellaeT BhlllenepeurcaeHHble Tpooaemsl. [IInpokuil ciekTp 1aTYNKOB MO3BOJISET
y4aIluMCsl 3HaKOMUTBCS C ITapaMeTpaMu XMMUYECKOT0 KCIIEPUMEHTA HE TOJIbKO Ha Ka4YECTBEHHOM,
HO ¥ Ha KOJIMYECTBEHHOM YypoBHe. Lludposas maGopatopus mNO3BOJISET BECTU IIUTEIbHBIN
9KCHEPUMEHT JJa’ke B OTCYTCTBUE 3KCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUN

HEIMO/BJIACTHA Y€JI0BEYECKOMY BOCIPHUSATHIO.

B mponecce popmMupoBaHus 3KCIIEPUMEHTAIBHBIX YMEHUH y4eHUK 00y4yaeTcs MpeCTaBIATh
uHpOopMaLnio 00 UCCICTOBAHNY B UETHIPEX BUIAX:

— B BepOaJbHOM: OIUCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEINb IKCIEPUMEHTA,

(uKCHUpOBaTH BHUMAHKUE HA U3MEPAEMBIX BETMUNHAX, TEPMHHOJIOTUY;

— B TaOJIMYHOM: 3aIIOJHATH TaOJIMIBl JaHHBIX, JIEXKAIIUX B OCHOBE MOCTPOCHUs IrpaduKoB
(TIpH 3TOM Y y4aluXxcsi BO3HUKAET IEPBUYHOE MIPECTAaBICHNUE O MaclITabax BEIUYHH);

— B rpaduyeckoM: CTpOUTH TpapuKH MO TAOIWYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH
nepexoa K BBIIBUKCHHUIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAY BeMYMHAMH (IIpU
9TOM YYMTENIb IIOKa3bIBACT IPEUMYILIECTBO B BHU3YaIM3aLlUU 3aBUCHUMOCTEH MEX1y
BEJIMYMHAMH, HATJIIJHOCTH U MHOTOMEPHOCTB);

— B BHJI€ MaTeMaTHYECKUX YpPaBHEHHIi: JaBaTh MaTEMAaTUYECKOE OMUCAHHUE B3aUMOCBS3H
BEJIMYMH, MaTeMaTHIecKoe 0000IIeHue.

[Tepexox OT KaXAOro sTama MpeACTaBICHUs HHPOPMALMU 3aHUMAET JOBOJBHO OOJBILON
POMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpoiecc HeoOXO0AUM, HO B CTApIIMX KJIACCAX MOXKHO
ObuUTO OB 9TO BpeMsl MOTPATHTh Ha pelIeHHe Oojiee BaKHBIX 3a1ad. B sToM mmane mudposbie
71a00paTOpUU CYLIECTBEHHO 3KOHOMST BpeMs. JTO BpeMsl MOXHO notpatuth corinacHo ®I'OC na
(dopMHpOBaHHE HCCIIEAOBATENLCKAX YMEHHUH YUYaIIUXCs, KOTOPHIE BBIPAKAIOTCS B CIEAYIOIINX
NEeNCTBUIX:

—  ompezesieHue MpoOIeMbl;

—  IIOCTaHOBKA MCCJIEOBATEIbCKOM 3a/1a4H;

—  IUIaHMPOBAHUE pEILECHU 3aJauu;

—  TIOCTPOECHUE MOJENEN;

—  BBIABIDKEHHE THIIOTE3;

—  JKCIIepUMEHTaJIbHAs NPOBEpKa MMITOTE3;

—  aHaJM3 JaHHBIX YKCIIEPUMEHTOB WM HaOJII0CHU;

—  (opmynupoBaHHe BBIBOIOB.

IHIJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPE/IMETA

JINYHOCTHEIE Pe3VJILTATHI
Obyuarowuiicst noyYuUm 603MOACHOCMb 015 POPMUPOBAHUSL CIe0YIOUUX TUYHOCMHBIX VV]]:

—  OompejesieHre MOTHUBALUU U3YUYEHUsI yUeOHOTO MaTepHaa;

— OILICHMBaHHE YCBAaUBAaEMOT0 yueOHOr0 MaTepualia, UCXO/s U3 COLMATBHBIX M JIMYHOCTHBIX
LIEHHOCTEH;

— TITOBBINICHUEC CBOECTO 06pa3OBaT€J'II)HOFO ypOBHSI 158 ypOBHSI TOTOBHOCTH K 1/13yqumo 0oC-
HOBHBIX HCTOPUUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XHUMHH U OOIIECTBA;

— 3HAHHEe HpaBI/IJ'I IIOBCACHUS B I-IpG?;BI)I‘-IaI‘/'IHBIX CI/ITyaI_[I/ISIX;

— OIICHMBAHHE COLMATHLHON 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XUMUEH;

— BIIQJICHUE TIpaBUJaMU O€30MacHOTO OOpalieHuss ¢ XUMHYECKUMH BEIIeCTBAMU U
000pynOBaHUEM, MPOSIBIICHUE YKOJIOTHUECKON KYIbTYpPHI.

MeTtanpeiMeTHble Pe3VJILTATHI
Pecynsmusnuvie

Obyyatowuiics NOIYYUM 803MONCHOCMb OIS YOPMUPOSAHUs Cledyouux pe2yramusHulx YV/]:
— IeJernoyiaraHue, BKJIIOYas IMOCTAHOBKY HOBBIX IleNieil, mpeoOpa3oBaHUE MPaKTHUECKON
3a/la4i B TIO3HABATEJbHYIO, CAMOCTOSITENBHBIN aHaJIN3 YCIOBHM JOCTHUKEHMS LIEJIH Ha OC-
HOBE y4y€Ta BbIICJICHHBIX YYUTEJIEM OPUEHTHUPOB JECWCTBHUS B HOBOM Y4EOHOM MaTepuale;
IUTAHUPOBAHME ITyTU JOCTUKEHUS LIETIEH;




— yCTaHaBJICHHUE IEJIEBBIX IPUOPUTETOB, BBIJCICHUE aJIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHS
ey ¥ BeI0op Hanbomee 3¢ (peKTUBHOTO croco0a;

— YMEHHE CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BPEMsI U YIIPABIISATH UM;

— yYMEHHE MPUHUMATh PEUICHHs B MPOOIEMHON CUTYAlIHH;

— IIOCTaHOBKa y4eOHBIX 3a/1a4, COCTaBJIEHHUE IJIaHA U [TOCIJIEI0BATEIbHOCTHU ACHCTBHUIA;

— opraHuzaiys pabo4yero Mecrta npu BHIMOTHEHUH XUMUYECKOT0 SKCIIEPUMEHTA;

— IPOrHO3UPOBAHHE PE3YJIbTATOB OOY4YEHHs, OICHHMBAaHHME YCBOCHHOIO MaTepuaia, OIeHKa
KayecTBa M YPOBHS IOJYYEHHBIX 3HAHHUI, KOPPEKIMS IUIaHa W crocoba JeicTBUS Mpu
HEO0OXOIUMOCTH.

llo3nasamenvhuie

Obyuarowuiics ROIY4Um 803MONCHOCHb OJisL hOPMUPOBAHUSL CLedVIOwWUX no3nasamenvhvix YV/I:
—  TIOMCK U BbleJIeHHE HH(OpMaInu;
— aHaJIW3 YCIOBUH M TpeOOBaHMUU 3aJaud, BHIOOP, COMOCTaBiIeHHE U OOOCHOBAaHHE CIOcoOa
peLIeHHS 3a/1a4H;
—  BbIOOp Haubosnee 3 HEeKTUBHBIX CIIOCOOOB PELICHUs 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;
—  BBLIBMXKEHHE U 000CHOBAHME TMIIOTE3bI, BEIOOD criocoba €€ MpoBEpKY;
—  CaMOCTOSITENIbHOE CO3/IaHHE aJrOpUTMa JIEATEIBHOCTH MPU PEIICHUU MPOOIEeM TBOPUECKOTO
U TIOMCKOBOT'O XapaKTepa;
—  YMEHHA XapaKTepU30BaTh BEIIECCTBA IT0 COCTABY, CTPOCHUIO U CBOHCTBAM;
—  ONKCHIBAaHHWE CBOWMCTB: TBEPIBIX, KUIKHX, Ta3000pa3HBIX BEIIECTB, BBIICICHHUE UX CyIIe-
CTBEHHBIX MPU3HAKOB;
—  #300pakKeHHE COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XHUMHYECKHX (HOpMyna U Cyml-
HOCTU XMMHUYECKUX PEAKIHH C TOMOIIbIO XUMUYECKIX YPaBHEHUN;
—  TIpoBeJeHHe HAOMIOACHUIA, ONTMCAHNE MPU3HAKOB U YCIOBUI TEUEHUSI XMMHUUECKHUX PEeaKIuii,
BBIMIOJTHEHHE XUMHYECKOTO HKCIIEPUMEHTa, BBIBOJBI Ha OCHOBE aHanM3a HAOMIOACHWN 3a
OKCIEPUMEHTOM, PpEIICHHE 3a/ad4, IOJIy4YeHHEe XHUMHYECKOH HH(pOpMauu W3 pa3sIHIHBIX
HUCTOYHUKOB;
—  YMEHHE OpPTaHM30BBIBATh UCCIIECOBAHUE C IIETBIO IIPOBEPKHU TUIIOTES;
—  YMEHHE JIelaTh yMO3aKIIUeHUs (MHAYKTUBHOE M TI0 aHAJIOTHH) M BEIBOJIBI;
— yMeHHE OOBEKTHBHO OLIEHMBaThb MH(OpPMAIMIO O BEIIECTBaX M XMMHUYECKHX IPOLECcCax,
KPUTUYECKH OTHOCUTBHCS K TICEBJIOHAyYHON MH(POPMALIUH.

Kowmmynukamusnoie

Obyyarowuiics nOIYUUM 803MOACHOCHb O POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamusHuIx Y V]]

— TIOJIHOE U TOYHOE BBIPQKEHUE CBOMX MBICJIEH B COOTBETCTBHUHU C 33aJayaMU M YCIOBUSMHU
KOMMYHHKAIIUH;

— aJIeKBaTHOE HCIIOJIb30BaHUE PEUEBBIX CPEJICTB JJIS y4acTUsl B AMCKYCCHH W apryMEHTalluU
CBOCH TO3WIIMH, YMEHHE TPEICTABIATh KOHKPETHOE COJEp)KaHHE C COOOIICHWEM €ro B
NUCbMEHHOW M YCTHOH (hopMe, orpejienieHue crioco00B B3aUMOJIEHCTBHSL, COTPYIHUYECTBO
B IIOMCKE U cOope MHpOopMalny;

— ompezeneHue cnocoO0B B3aUMOCHCTBUS, COTPYJHUUECTBO B IOUCKE U cOope HH(pOpMaIH,
y4JacTHe B JHajore, MIaHUPOBaHUE OOUIMX CIIOCOOOB pabOThI, MPOSBICHUE YBAXKUTEIBHOTO
OTHOIIEHHS K IPYTUM yJaITUMCS; OTICAaHUE CO/ICPKAaHMS BHITIOTHICMBIX JEHCTBHH C TENBIO
OPUEHTHUPOBKU B IMPEIMETHO- MPAKTUYECKOH AEATENbHOCTH; YMEHHs yYUTHIBATh pa3HbIC
MHEHHS U CTPEMUTHCS K KOOPAMHAIIUH Pa3IMYHBIX MTO3UIIUN B COTPYTHHUYECTBE;

— (QopmynupoBaTh COOCTBEHHOE MHEHHUE M TO3ULUIO, apIYMEHTHPOBAaTh U KOOPJIMHHPOBATH
e€ ¢ MO3UIMAMU NApTHEPOB B COTPYIHHUYECTBE IPH BBIPAOOTKE OOIIEro pEelIeHHs B
COBMECTHOH JI€ATEIIbHOCTH;

— OCYUIECTBJIATh B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aWMOIIOMOIIIb;

— IUIaHUPOBATh OOILIME CHOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKLHIO, OIEHKY
neiicTBuil mapTHEpPa, yMeTh yOexkaTh;




UCIIOJIb30BATh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA I OTOOpPAKEHUSI CBOMX YYBCTB, MBICTICH,
MOTHBOB W TIOTpEOHOCTEH; OTOOpakaTh B peun (OmmcaHue, OOBSICHEHHUE) COICp)KaHHE
COBEpILAEMBIX JICHCTBHIA, KaK B (hOpMe I'POMKOH COLMAIM3UPOBAHHON peun, Tak U B (hopme
BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKAaTHUBHYIO KOMIIETEHIIUIO, UCIIOJIb3Ysl CPEACTBA YCTHOW M MMCbMEHHOM
KOMMYHHUKAIIMM TpH paboTe C TeKCTaMH Y4eOHHKA M JOMOJHHUTEIBHON IUTepaTypoil,
CIPAaBOYHBIMU TAOIMIIAMH, MPOSBISATH TOTOBHOCTh K YBAXKEHUIO MHOW TOYKHU 3pPEHUS MPU
00CYX/IEHUH Pe3yIbTaTOB BHIIIOJHEHHOW PaOOTHI.

IIpenMeTHEbIE Pe3VJILTATEI
Obyuarowuiics Hayuumcsi.

MPUMEHSTh OCHOBHBIE METO/IbI TIO3HAHUS: HAOII0ICHHIE, U3MEPEHHE, IKCIIEPUMEHT;
ONKCHIBATh CBOMCTBA TBEPABIX, JKUIKHUX, Ta3000pa3HBIX BEIIECTB, BBLACHAS HUX
CYILLECTBEHHbIE IPU3HAKU;

pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHUS MACChl BEILIECTB, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pa3indaTtb XUMHUYCCKHUEC U (1)I/I3I/I‘-IGCKI/I€ SIBJICHHA,

Ha3bIBATh NPHU3HAKU U YCJIOBHA ITPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

co0uo1aTh mpaBuiia 6e301acHoOi paboTHI P MTPOBEACHUH OIBITOB;

MOJIb30BATHCS J1A0OPATOPHBIM 000PYAOBAHHUEM U MOCYI0H;

MoJlyyaTh, COOMpaTh ra3oo0pa3HbIe BEIIECTBA M PACIIO3HABATh HX; XapaKTepU30BaTh
dusznyecKkne U XUMUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTaHUYECKUX COCTUHEHH,
MNPpOBOAWUTL ONBITHI, MOATBCPKAAIOMIUC XHUMHUYCCKUC CBOMCTBa HN3Y4YCHHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

pacKpbIBaTh CMBICT IOHSATUS «PAcCTBOP», BBIYUCIATH MACCOBYIO JOJI PAaCTBOPEHHOTO
BEIIECTBA B pPacTBOpe, TOTOBUTb pAaCTBOPbl C ONPEACIEHHONM MacCOBOWM JOJIEH
pacTBOPEHHOTO BEILIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAILIMUYECKOMN
pPEETKHU, ONPEAEHATh BUJ XUMUYECKOUN CBSI3H B HEOPTAHUYECKUX COCUHEHUSX;
PACKpPBIBATE OCHOBHBIC MMOJIOXKCHUSA TCOPUHN BHGKTpOHHTquCKOﬁ Jucconuanuu, COCTaBJIATh
YPaBHEHUSI DJJIEKTPOIUTHUYECKON JUCCOLMAIMU KHUCIOT, IIEJIouYel, CcOoJell U  peakiui
HOHHOT0 OOMeHa;

PaCKphIBATH CYIITHOCTb OKHUCINUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OnpeaciiATh
OKHCJIUTEIIb U BOCCTAHOBUTCIIb, COCTABJIATE YPABHCHUA OKUCIIUTCIbHO-BOCCTAHOBHUTCIIbHBIX
peaKkuuii;

Ha3bIBaTh q)aKTopI)I, BJIMAIOIIMUEC HAa CKOPOCTDH XUMHYECKOH pCaKkuuun;

XapaKTepU30BaTh B3aMMOCBSA3b MEXKAY COCTABOM, CTPOCHHEM U CBOMCTBAMHM HEMETAIJIOB U
METaJUIOB;

MPOBOJIUTH OMBITHI MO MOJYYEHHUIO U U3YYEHHIO XUMUUECKUX CBOMCTB Pa3JIMYHbIX BEILIECTB;
IpaMOTHO O0OpAaIaThCs C BEIIECTBAMU B IOBCEAHEBHON KU3HU.

Oobyuarowguiicsa noayuum 603MOHCHOCHLL HAYYUMbCA:

BBIJIBUTATh U TIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bI 0 XUMHUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa U CTPOCHMSI, UX CIIOCOOHOCTH BCTYMATh B XUMUYECKHE PEAKIUH, O
XapakTepe U MPOAYKTAX PA3TUIHBIX XUMHUECKUX PEAKIIHIA;

XapaKTEePU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO M CBOMCTBAM, yCTaHABINBATH
MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKY JaHHBIMH XapaKTePUCTUKAMU BEIIECTBA;
COCTaBJISITh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIE YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

MPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIIATH OKUCITUTEIHHBIC UITH
BOCCTAHOBUTEJIHHBIE CBOMCTBA C YUYETOM CTETICHEH OKUCIICHUS JIEMEHTOB, BXOSIINX B €TO
COCTaB;

BBIJIBUTATh ¥ TIPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3BI O PE3YJIbTaTaX BO3/ICHCTBHS
pa3nuYHBIX (DAKTOPOB HAa U3MEHEHUE CKOPOCTU XUMHUUYECKOHN peaKkinu;



- HUCITOJIb30BAaTh HpI/I06peTéHHLIC SHAHUS I 9KOJIOTMYCCKU I'paMOTHOI'O MTOBCACHUA B
OKpY>Kalollen Cpene;

- HUCITOJb30BATh HpHOGpeTéHHBIe KIIFOYCBBIC KOMIICTCHIIUHN TTPH BBIITIOJITHCHHUU MTPOCKTOB U
peleHnH yueOHO-UCCIIeA0BAaTENLCKUX 3a/1a4 110 U3YYE€HHUIO CBOMCTB, CLIOCOOOB MOTyYCHHS
U pacrio3HaBaHUs BEUIECTB;

—  OOBEKTUBHO OILIEHMBATh UH(OPMALIMIO O BEIIECTBAX U XMMHUYECKUX MPOIleccax;

—  0CO3HaBaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUH 110 XUMUH JIJIsl IPAKTUUECKOU AESITeTbHOCTU
4eJI0BEKa;
CO3/1aBaTh MOJIETIM U CXEMBI JIJISl pElIeHHs YUeOHBIX U [T03HABATENbHBIX 33/1a4; IOHUMATh

HE00XOAUMOCTb COOJIIOICHUS IPEANMCAaHUI, IPeUIaraéMblX B UHCTPYKIHSX IO
WCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU H JIP.

DopMbI KOHTPOJISA
Dopmuposanue HKT-komnemenmuocmu odyuarouuxcs
Y4eHUK HayquTCs:
- HCIOJB30BaTb PA3HBIC IIPUCMBI IIOHUCKa I/IH(I)OpMaLII/II/I Ha TIICPpCOHAIBHOM KOMIIBIOTEPE B
00pa30BaTeLHOM MTPOCTPAHCTBE C HCIIOJIb30BaHUEM 000pynoBaHus udpoBoi 1abopaTopui;
- HCIIOJIb30BaTh Pa3InYHbIE CIOCOOBI XpaHEHUS M BU3yalln3allii HHPOPMALIUH, B TOM YHCIIE, B
rpaduueckoit popme

Dopmuposanue KOMHEMeHMHOCHU 8 00J1ACMU ONbIMHO-IKCHEPUMEHMATIbHOU U NPOEKMHOU
oeamenbHoOCMU

VY4YeHHK Hay4uTCs TUIAaHUPOBATH M BBITIOJIHATH Y4€OHOE MCCIIEIOBAaHUE M YUEOHBIM MPOEKT, UCTIONb3Ys
o0opynoBaHue, MOJIETTN, METO/IbI, IPHEMBI, aIEKBATHBIE UCCIIETyeMOi mpolieme.

VY4YeHHUK MOJIYYUT BO3MOKHOCTh HAYYHTHCS CaMOCTOSITENILHO 33JyMbIBaTh, IUIAHUPOBATH U BBITIOIHSTH
ydeOHOe ucclie/JoBaHue, Y4eOHBIN U COLMATbHBIN MPOEKT M0 €CTECTBEHHOHAYYHOW HAIIPAaBIEHHOCTH.

Yuem pe3ynomamoe eneypounoii desmenvnocmu

Dopmbl U NEPUOOUHHOCTL KOHMPOIS

Bxoomnoi konmpons IPOBOANTCS B Havajie y4eOHOTO rojia Ui MPOBEPKH HAYAIBHBIX 3HAHUN M YMEHUH
obOyJaronuxcsi.

Texywuii koHmpoab TPOBOJUTCS HA KaXKJIOM 3aHATHH B (hOpME TIe1arOrHuecKoro HabIoIeHHs.
Tecmosbiii Konmpoab OCYIIECTBIISCTCS TI0O OKOHYAHUH U3YyUEHUS KAXKIOTO pasiena.

IIpomesicymounas ammecmayusi TPOBOIUTCS B KOHIIE y4eOHOTO roma B ¢opMme 3alluThl MPOCKTa,
MO3BOJIIET TPOBECTH AaHAIM3 PE3yJbTaTUBHOCTH OCBOCHHUS OOYYalOIIMMHUCS OCHOB OIBITHO-
9KCIIEPUMEHTAJIBHON M MPOEKTHON AESITETbHOCTH JAaHHOTO Kypca BHEYPOUHOW JAEATEIHHOCTH
«OKCTIepUMEHTATbHASI XUMHSD.

Kpumepuu ouenku pe3ynomamoe 0c60enus npozpammsl Kypca

PaGora oOyuaromuxcsi OLEHUBAETCs 1O TPEXYPOBHEBOW ILKaje, IPEIoNaralpmeil Hajluuue
CJIEIYIOIIUX YPOBHEN OCBOEHMS IPOrPAMMHOI0 MaTepHalla: BBICOKUM, CPEIHUN, HU3KHN.

Bbicokmii  ypoBeHb:  OOydaroUmMiicsi ~ JEMOHCTPUPYET  BBICOKYIO  OTBETCTBEHHOCTb u
3aMHTEPECOBAaHHOCTh B 00Pa30BaTENbHON JAEATENILHOCTH, MPOSBIAET HHULMATHBY, HE IPOITyCKAeT
3aHATHS 0€3 YBa)KHUTENbHOW NMPUYHMHBI, IEMOHCTPUPYET BBICOKHH ypPOBEHb 3HAHWH M KOMIIETEHIIWH,
BJIaJIe€T Ha BICOKOM TBOPYECKOM YPOBHE IIPUOOPETEHHBIMU B XO/I€ U3yU€HHsI IPOrpaMMbl YMEHUSIMU U
HaBbIKAMU;

Cpennmnii ypoBeHb: 00y4aroIUiiCsl AEMOHCTPUPYET OTBETCTBEHHOCTb M 3aMHTEPECOBAHHOCTH B
00pa30BaTeNbHOM JESATENbHOCTH, IPOSIBIAET XOPOIINN YPOBEHb 3HAHUN U KOMIETEHIUH; NHUIIUATUBBI
HE TPOSIBIISET, HO CIIOCOOEH MOAJEPKUBATh MHULIMATOPA B MPEAIaraéMoM IoJe esATeIbHOCTH, B
JIOCTaTOYHOM CTEIICHHM BIIAJIEET IIOJy4aeMBIMHU B XOJI€ U3YYEHUS IIPOIPaMMbl YMEHUSAMHU U HaBBIKAMY,
Huskmii  ypoBeHb: 0O0ydaromuiics  JI€MOHCTPHUPYET  HEJOCTATOYHYIO  OTBETCTBEHHOCTh W
3aMHTEPECOBAHHOCTb B 00PAa30BaTEIbHON AEATEIBHOCTH, OCEIIAET 3aHATUS OT CIydasi K CIIydaro,
MIOKA3bIBACT Y/IOBJIETBOPUTEIbHBIN YPOBEHb 3HAHWNH W KOMIIETEHIMH, B IeJIoM ciabo Biajeer
IIOJIy9a€MBIMH B XOZ€ U3yUYEHUS IIPOTrPAMMBbl YMEHUSAMY U HaBBIKaAMU.

®opMBbI pe3yJIbTATOB 0CBOCHHUS NPOrPaMMbI BHEYPOYHOI 1eITeIbHOCTH:

1. OT™MeTKa ypOoBHS JOCTHKEHUHM 00y4aroIerocs B JIUCTE MeAarorndeckoro HabItoeHNs;



Ico

2. 3anucu B KypHaJie y4€Ta 0 pe3yJIbTaTUBHOCTU y4acTHs 00YHarOIIUXCsl B MEPONPUATHUSIX Pa3HOTO
BUJIA U YPOBHS (JIUIUIOM, TpaMoTa, 01arolapHOCTh, IPYToe);
3. 3anucu B )KypHajie yu€éTta 00 y4acTUU B BBI€3IHBIX MEPONPUATHUSX.

COIAEPKXAHMUME 3AHATHUSA
Kaacc
Pa3nen 1. OcHOBBI IKCIIEPUMEHTAJIBHON XUMuM (22 4)
XuMus — HayKa SKCrepuMeHTanbHas. BBoaubii unctpykrax no Th
Jemoncmpayuonnsiii Ixcnepumenm Ne 1. O3HakomiieHue ¢ 1a00paTOpHBIM 000PYAOBAHUEM;
npuémbl 6€30MacHOil paboThI ¢ HUM.
Ilpakmuueckasa paooma Ne 1. IIpaBuiia TeXHUKH 0€30MMaCHOCTH MPH PabOTE C J1aOOPaTOPHBIM
o0opynoBanueM. M3yueHue cTpoeHUs IIIAMEHN»
MeTo/1p1 TO3HAHUS B XUMHUHU. DKCIEPUMEHTAIbHbIE OCHOBBI XUMHUHU
Jlabopamopnutii onvim Nel. PaccMoTpeHHE BEIIECTB ¢ Pa3IMYHBIMA (PHU3UYECKUMH CBOWCTBAMU
(Menp, jxemne30, LMHK, cepa, BOJA, XJIOPU HATPHS
Jlabopamopnutit onvim Ne 2. «[1o kakoil TeMIiepaTypbl MOKHO HarpeTh BELIECTBO?»
Jlabopamopnutii oneim Ne3. VI3yueHue CBOICTB BEIIECTB: HArpeBaHUE BOJbI, HATPEBAHUE OKCUAA
kpemuus (IV).
Jlabopamopnuiii oneim Ne 4. «I3mepeHre TeMIiepaTypbl KHUIEHHsI BOJBI C MOMOUIBIO JaTYMKa
TEMIIEpaTyphl U TEPMOMETPAY»
Jlabopamopuwiit onvim Ne 5. «OmnpenencHue TEMIIEpaTypbl IJIABJICHUS W KPUCTAUIA3AINN
MeTaJay
[TepBoHavanbHbIe XUMUYECKHE MOHATHS. YKCThIE BEIECTBA U CMECH
Jlabopamopuutit onetm Ne6. ViccnenoBanue (GU3NIECKUX U XUMHUUYECKUX CBONCTB MPUPOIHBIX
BEIIECTB (M3BECTHSKOR).
Uucrtele BemectBa U cMecu. CriocoObl pasfeneHus cMecel: NeHCTBUE MarHuToM, OTCTauBaHUE,
bunbTpOoBaHKE, BEIIAPUBAHUE, KPUCTATUTM3AIIMS, TUCTHILISAIIM.
Jlabopamopnuwtii onvim Ne7. PazieneHne CMeCH KeIe3HbIX OMUIOK M CEPBI ¢ TOMOIIBIO MAarHUTA.
Jlabopamopnutii onvim Ne8. IIpurotoBneHue U pasieicHUE CMECH Kelie3a U Cepbl, pa3zelieHue
cMecu He(pTH U BOJIBI (PACTUTEIHLHOTO Maciia U BOJIBI).
Ilpakmuueckaa padoma Ne 2. OBnajieHre HaBbIKAMU PA3AEICHUS] OJHOPOAHBIX U HEOJIHOPOIHBIX
cMecel: oTcTanBaHue, (GUIBTPOBAHUE, BHITAPUBAHNE, KPUCTAJUTN3ALINS, TUCTUILIAIMS (TIEPETOHKA).
®u3nuecKue 1 XUMUYECKHE SIBJICHUSI.
Jlemoncmpayuonnviii Ikcnepumenm Ne 2. «BblaeneHue M TOITIONIEHUE Temsla — MPHU3HAK
XUMUYECKON peakLum»
Jlabopamopusiit onetm Ne9. Tlpumepsl GU3HYECKUX SBICHUM: CrHOAHHE CTEKISHHOW TPYOKH,
KUIISTYEHUE BOJIbI, TUTaBIIEHUE MapaduHa.
Jlabopamopueiit  oneem  Nel(. Tlpumepsl XUMHYECKUX SIBIIGHUM: TOpPEHHUE JIPEBECHUHBI,
B3aMMOJICWCTBUE MPaMOpa € COISTHON KUCIOTOM.
ATOMBI W MOJIEKYJbl, HOHBI. BemiecTBa MOJIEKYJISPHOIO M HEMOJEKYJISPHOIO CTPOEHUS.
Kpucrannnueckue pemerku.
Jemoncmpayuonnviii onoeim Ne 3. «TeMnepaTypa IUIaBI€HHMS BELIECTB C pPa3HbBIMU TUIIAMH
KPUCTAJUTMYECKUX PELIETOK»
IIpocTele U CIOXHBIE BEIIECTBA. XUMUYECKHM IEMEHT. XUMHA4YecKHil 3Hak. [IpocTeie BemiecTna:
MeTaJulbl U HEMETAJIBI.
Jlabopamopustit onvim Ne 11. 3HakOMCTBO ¢ 00pa3laMyd MPOCTHIX BEIIECTB: METAUIOB |
HeMeTasuioB. OnucaHue CBOMCTB.
Jlabopamopuwtit onvim Nel2. V3ydenue oOpas3IioB METAUIOB W HEMETAIOB (CEpbl, XKeesa,
IIOMUHUS, TpaduTa, MEIU U JIp.).
CI10XHBIE BEIIECTBA UX COCTAB U CBOMCTBA.
Jlabopamopnutii onvtm Ne 13. 3HaKOMCTBO ¢ 00pa3IaMH CIIOKHBIX BEIECTB, MUHEPATIOB U TOPHBIX
nopon. Onrcanue CBOMCTB.
Hemoncmpayuonnstii 3kcnepumenm Ne 4. «PaznoxeHue BOJbI SJIEKTPUIECKUM TOKOM



Jlabopamopuusiii oneim Nel4. VicnbiTaHue TBEpIOCTH BEIIECTB C MOMOIbio Kosuieknuu «lllkana
TBEPIAOCTH.
@opMyIIbI CIOKHBIX BellecTB. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTBA.
Jlemoncmpauuonnwiii Ixcnepumenm Ne 5. «Paznoxenue ocHoBHOro kapoonara meau (II)
(Manmaxura)»
@opMyInbl CIIOKHBIX BenlecTB. KauecTBEHHBIM M KOJIMYECTBEHHBIM cocTaB BeniecTBa. Ha3panus
CJIOKHBIX BelIeCTB. PeakTBbl. DTUKETKHU.
['pynnel XpaHeHUs1 pEaKTUBOB. Y CJIOBUS XPaHEHUS U UCIIOJIb30BAHMUSL.
3aK0OH COXpaHEHUsI MAaCChl BEIIECTB.
Jlemoncmpayuonnutii 3kcnepumenm Ne 6. «3aKOH COXpAHEHHS MacChl BEILIECTBY
XHUMHUYECKUE IPEBPALLECHUS]. XUMUYECKUE PEAKLIUH.
Jlabopamopnuwtii onvim Nel5. 1lpu3Haku NpOTEKaHUSI XMMHYECKUX PEAKIU: HarpeBaHUE METHON
MIPOBOJIOKH; B3aUMOJICUCTBUE pPACTBOPOB €IKOTO HAaTpa M XJIOpHUJa MEAH; B3auMOJCHCTBUE
pPacTBOPOB YKCYCHOW KHCIIOTHI M THAPOKApOOHATa HATPHUSL.
XHUMHUYECKUE ypaBHEHUS. BBINIOIIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUHN 110 COCTaBICHUIO YPaBHEHUU
XUMUYECKHUX PEaKLUi
THUIbl XUMUYECKUX PEAKLIHI
Jlabopamopnutii onvim Nel6. Tunbl XUMUYECKUX peakiuil: pasnoxkenue runpokcuaa meau (II);
B3aUMOJICUCTBUE kele3a ¢ pactBopoMm xiyopuna menu (1), Bzammonericreue okcuaa menu (II) ¢
PacTBOPOM COJISTHOM KUCIIOTHI.
ITonroroska k 'MA, BIIP.
Tecmoewtit Konmpoib: «OCHOBBI 3KCIIEPUMEHTAIBHON XUMUN.

Pazpnen 2. IllpakTukyM 110 M3y4YEeHHIO Fa30B: KHCJI0PoAa U Boaopoaa (7 1)
Kucnopon. Peakuuu, ucnonb3yeMble ISl MOTYYSHHUS KUCIOPoa B 1abopaTopuu
Jlemoncmpauuonnsiii 3xkcnepumenm Ne 7, «llomydenue u coonpanue KUCIopoaa B 1ab0paTopuu u
3aI0JHEHUE UM Ta30METPA»
Xumudeckue cBocTBa Kuciuopoaa. OKCUIbI.
Jlabopamopnutii onvim Nel7. «'openue cepsl u pocdopa Ha BO3TyXe U B KUCIOPOILH
Jlabopamopuuwiit oneim Nel8. «['openue xenes3a, MeI1, MarHusi Ha BO3J1yX€ U B KUCIIOPOJIE»
Jlabopamopnutii onetm Nel9. PaccMmoTpenue obpasnoB okcunos (yrinepona (IV), Bogopona,
docdopa, Menu, Kamblus, *Kene3a, KPEMHHUS ).
IToaroroska x ' 1A, BITP
Bosnyx u ero cocras.
emoncmpayuonnwii 3xkcnepumenm Ne 8. «OnpeneneHue cocraBa BO31yxa»
Bonopon. Tlonyuenue Bomopona. Mepol Oe3omacHocTd npu pabore ¢ Bomopogom. IIpoBepka Ha
quCTOTY. I'peMyunii ras.
Jemoncmpayuonnsiii 3xcnepumenm Ne 9. «llomyuenue u cobupanue Bojopoja B J1a0OpaTOpUU.
OmneiT KaBengumay
XuMuyecKkue CBorMcTBa BoJopoa. [Ipumenenue.
Jemoncmpayuonnwiii s3kcnepumenm Ne 10. «Ilonydenre Bogopoaa peakieil amtoMUHUS CO
CMEChIO cynb(dara MeIu U XJIOpHUIa HATPUSD)
Jemoncmpayuonnwiii 3kcnepumenm Ne 11. «3aHuUMaTelbHbIE ONBITHI C BOJOPOJOM: JIETAIOIIAs
OaHka, B3PBIBAIOIINECS MTy3BIPH, JICTAIOIINE MBUIbHBIC IIIAPUKH.
Tecmoewtii Konmpoas: «[IpakTUKyM 110 U3YUEHHIO Ta30B: KUCIOPOJa U BOJOPOIaY.

Pa3nes 3. [IpakTHKYM 110 H3y4YEeHHUIO CBOWCTB BO/bI U PacTBOPOB (9 1)

Boma. Metosb! onpeesieHust COCTaBa BOJbI - aHAJIM3 U CUHTE3.
Jlabopamopuwtii onvim Ne 20. «OnpeneneHue BOJONPOBOIHON U AUCTUIUTMPOBAHHON BOJIBI»
®u3nuecKue U XUMUYECKHE CBOMCTBA BOJBI.
Jlabopamopnwtii onvtm No21. Oxpacka UHIUKATOPOB B HEUTPATILHOU Ccpefie
Jlabopamopnutii onvim Ne22. CpaBHeHUE TIPOO BOJIBI: BOJOIPOBOIHOM, U3 TOPOJICKOTO OTKPBITOTO
BOJIOEMA.
Bonxa — pactBopurens. PactBopsl.
Jabopamopuviit oneim Ne 23. «/3yueHue 3aBUCUMOCTH pPAacTBOPUMOCTH BEILIECTBA OT
TEeMITepaTyphI»



HacplilieHHbIEe 1 HEHACHIILIEHHBIE PACTBOPHI.
Jlabopamopuuwiit oneim Ne 24. «Habnrwoenue 3a pocmom Kpucmaniioe
Jlabopamopuuiit oneim Ne 25. «llepecviujennwtii pacmeopy
Ilpakmuueckan paboma Ne 3 «Onpedenenue KOHUEHMPAUUU GeuLecme KoJa0PUMEMPUYECKUM
Memooom no KanudpoeouHomy zpaguxy»
Kpucrannoruapartsi.
Jlabopamopnwtii onvim Ne 26. «Onpedenenue memnepamypul pazioxncenHus KpUucmaiiocuopama
IToaroroska xk 'MA, BIIP
Tecmoewtit Konmpoap: «lIpakTUKYM 110 U3YYEHHUIO CBOMCTB BOJBI U PACTBOPOBY.
Pa3nen 4. OcHoBbI pacueTHOM Xumuu (4 4)
Monp — eauHHMIIa KOJTMYECTBa BellecTBa. MoisipHas Macca. BerunciaeHus: mo XUMHUYECKUM
YpaBHEHUSM.
3akoH ABoraapo. MosnsipHsliit 00beM razoB. OTHOCUTENIbHAS IUIOTHOCTD T'a30B.
O0paboTka 3KCIepUMEHTAIBHBIX JTaHHBIX C UCIMOJIb30BaHKEM LudpoBoi maboparopun «Touka
pocrtay. UreHue rpagukoB, 1uarpaMmm
Pasznea 5. [IpakTUKYM 10 H3YyYE€HUIO CBOIICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPTraHMYECKUX
coequHenuii (12 u)
Oxkcuppl: kKnaccuguKalys, HOMEHKIIATypa, CBOMCTBa, MOyuyeHUE, IPUMEHEHHE.
Jlabopamopuuiit onvim Ne27. HabnroneHue pacTBOPUMOCTH OKCHIOB AJIIOMUHUS, HATPUS, KaJbLUS
U MEJIU B BOJIC.
Jlabopamopuuwiit onvim Ne28. OnipeesieHne KUCIOTHOCTU-OCHOBHOCTHU CPEbI MOTYyYEHHBIX
pPacTBOPOB C OMOIIbIO HHAUKATOPA.
Jlabopamopuutit onvim No29. IlonyueHue yriieKUCIOro ra3a U B3auMOJICHCTBHUE €0 C U3BECTKOBOM
BOJIOH.
I'unpokcunpl. OcHOBaHMS: KilacCU(UKalKsl, HOMEHKIIATypa, [IOJIy4eHHUE.
Jlabopamopnuiii  onetm Ne30.BzaumopeiictBue OKCHAOB Kanbliusg U ¢docdopa ¢ BOJOH,
olpezesieHue XapakTepa o0pa3oBaBIIErocs r’UAPOKCUAA C IOMOIIbIO HHINKATOPA.
Jlabopamopnutit onvim Ne 31. «Onpenenenve pH pazianuHbIX cpeay»
Ilpakmuueckasa paooma Ne 4 «Onpenenenue pH pacTBOpOB KUCIOT U MIETOUYEH»
XuUMHUECcKue CBOMCTBA OCHOBaHUMU. Peakuus HelrTpanu3aunu. OKpacka MHAUKATOPOB B LIEIOYHOU
U HEUTpaJIbHOU cpenax. IIpumenenne ocHoBaHUM.
Jlaoopamopnuuii onvim Ne 32. «Peakuus HEUTpalIu3alun».
Jemoncmpayuonnsiii 3kcnepumenm Ne 12. «OcnoBanus. TennoBoi 3¢ dekT peakuu ruApoKcuaa
HATpHS C YIIIEKUCIBIM Ta30M»
Jlabopamopuuiit oneim Ne33. BzaumoaeiicTBue pacCTBOPOB KUCIOT CO IIEI0YaMHU.
Jlaoopamopnuuii onvim Ne34. 1lomyueHne HEpaCTBOPUMBIX OCHOBAaHMM U HCCIENOBAaHUE MX
cBoiicTB (Ha mpuMepe ruapokcuaa meau (II)).
AMoTepHbIE OKCUIIBI U TUIPOKCU/IBL.
Jlabopamopuuwtit oneim Ne35. Tlonyuenrne aM(pOoTEepHBIX OCHOBAHUN U UCCIIEOBAHUE UX CBOWCTB
(na mpumepe ruapokcuaa nuaka (II)).
Kucnotel. Cocras. Knaccudukarus. Homenknatypa. [lonydenue kucior.
XUMHUUYECKUE CBOWCTBA KUCIIOT
Jlabopamopnutii onvim Ne36. BzanmonelicTBre MeTaJUIOB (MarHus, UHKA, jKeJe3a, M) C
pacTBOpaMH KHUCIIOT.
Jlabopamopnuii onetm Ne37. BzaumonetictBue okcunga meau (1) u okcuaa muHKa ¢ pacTBOPOM
CEpPHOM KHUCJIOTBHI.
Jlabopamopuoviit  onvim Ne38. B3aumonencTBHE pPACTBOPOB KHCIOT C HEPaCTBOPUMBIMHU
OCHOBaHUSIMU.
Comu. Knaccudukamus. Homenknarypa. CriocoObI OJTydeHHsI COTEi
Ilpakmuueckasa paboma Ne 5. «IlonydeHre METHOTO KylIOpoca»
CaoiicTBa coseil. ['eHeTnuecKast CBsI3b MEKYy OCHOBHBIMU KJIaCCaMU HEOPTaHMYECKUX COCTUHEHUMN
IIpakTuyeckass padora Ne6. PemieHue skcriepuMeHTanbHbIX 3a1a4d 1o TeMe «lIpaktukym mno
M3YYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COETMHEHUN»
IToaroroeka xk 'NA, BIIP



Tecmoewtit Konmpoaw: «IpakTUKyM MO U3yYEHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COECTUHEHUI.

Pa3nes 5. OcHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M MPOEKTHOM AesiTe1bHOCTH (164)
TexHuka 0€30MaCHOCTH MPU BBIINOJIHEHUN CAMOCTOSITENIbHBIX OMBITOB M 3KCIIEPUMEHTOB B
JIOMAIITHUX YCIIOBUSX M C UCIOJIB30BaHUEM 000PYI0OBAaHUS XUMUYECKOM Tab0OpaTopuH.
IIpakTuyeckass padora Ne7. OOpameHwe co CTeKJIoM (cruOaHHWe CTEKISHHOM TpYyOKH,
W3TOTOBJICHHE: NMUIETKU; KAMUUISIPOB; MPOCTEUIINX Y3JI0B; IPOCTEHIINX TPUOOPOB)
XUMUYECKUI aHAIIN3: KAYE€CTBEHHBIN U KOJNYECTBEHHBIN
Teopernueckre OCHOBBI ONBITHO-3KCIEPUMEHTAIBHON U MTPOEKTHOM 1€ATEIbHOCTH.

Br16op tembl nnpoekTa. [InanupoBanue nedaTeabHOCTH.

[ToaroroBka npoekra. Co0p uHPOpMAIUKN N0 JaHHOK Teme. MoenupoBaHue MPOEKTHON
JIeSATEIbHOCTH.

BrimonHeHne yueOHbIX IPOEKTOB, ONBITHO-3KCIIEPUMEHTAIBHBIX PaloT.

IIpakTyeckue pad6ornl Ne8-12 110 TeMaM IPOEKTOB yUaIIUXCs

[TonroroBka yueOHBIX MPOEKTOB K 3aIIUTE

IIpome:xxyTouHasi aTTecTanus. 3alIUTA IPOEKTOB

ITonroroBka k ['IA, BIIP: pelienue npakTHKO-OpUEHTUPOBAHHBIX 3a1aHUN

IToaroroBka k 'MA, BIIP: penienue npakTHKO-OpUEHTUPOBAHHBIX 3a1aHUN

O60061enue, cucTeMaTu3alys U KOPPEeKIus 3HaHUH ydamxcs 3a Kype « XUMU Sy, 8 kiacc.
TecTOBBIN KOHTPOJIb.

Temamuka onvimno-3KCREPUMEHMAILHBIX U NPOEKMHBIX PAOOM C UCNOIb306AHUEM
obopyoosanusa yenmpa «Touxka pocmay:

1. DxcnepTu3a NpOAYKTOB MUTAHUS IO YIIAKOBKE.

2. OnpeneneHue KauecTBa BOJIOIPOBOIHOMN BOIBI.

3. OnpeneneHue CBOMCTB BOJOMPOBOIHON U IUCTUIUIMPOBAHHON BOJIBI.

4. KucnotHocTs aTMOC(hEpHBIX OCaJKOB.

5. Ilosmy4yeHnue KpucTauioruapaTa MeIHOTO Kymopoca.

6.Habmoienue 3a pocTOM KpUCTAILJIOB.

7. Ilony4deHne nepechIEHHbIX PaCTBOPOB.

8. Omnpenenenrie TeMIEpaTypbl pa3ioKEeHUs KPUCTAIUIOTUAPATA.

9. OnpeneneHne KUCIOTHOCTH TTOYUBHI.

10. M3yueHue 1mea0yHOCTH Pa3IMYHBIX COPTOB MbLJIa M MOIOLIUX CPEJICTB.

11. UaaukaTopHbIe CBOWCTBA PA3IMYHBIX PACTEHUI U IIBETOB (C onpenenenueM pH pacTBopoB).

12. Onpenenenne kauecTBa XJeOOMEKapHOM MyKH U XJie0a.

13. Onpenenenre kauecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

14. Omnpenenenve 3aBUCUMOCTH U3MEeHEHUs pH 11enTbHOr0 M MacTepru30BaHHOTO MOJIOKA OT CPOKOB
XpaHEeHHUs.

15. Ouwncrtka BoAbI IEPETOHKOM.

16. Oumncrtka BOAbI OT 3arps3HEHUH.

17. IlpuroroBieHrne MOYBEHHOM BBITSKKHM U onpeneneHue ee pH.

18. OmnpeneneHue CTeNeHN 3aCOJIEHHOCTH TTOYBBI.

19. KonuuecTBeHHOE ONpeiesIeHUE 3arpsi3HEHHOCTH BEIIIECTBA.

20. Omnpenenenue maccel okcuaa meau (1), oOHapyxenue okcuna yrinepona (IV) u Bonsl,
MOJIy4aeMBIX IIPU Pa3i0kKeHUH OCHOBHOI'O KapOoHaTa MeIu (Majaxura).

21. TMonyuenue, cobupanue u uACHTU(DUKAIMS Ta30B (BOJOPOJA, KHCIOPOAa, YIIIEKUCIOro Tasa,
aMMHaKa), MOHTaX COOTBETCTBYIOIINX MPHUOOPOB.

IIpumeuaHue: >KENTHIM MapKepOM BBbIIEIEHO coaepxxkanue [IpuMepHOil mporpaMmel,
MPEIOKEHHON B MeToNMYeCKUX pEeKOMEHJAaluii MUHHUCTEPCTBA MpocBemeHus: Poccuiickoit
Oenepariin - o «Peanmuzanum  00pa3oBaTeNbHBIX  MPOTPaMM  €CTECTBEHHOHAYYHOH U
TEXHOJIOTHYECKOW HAMpaBJIEHHOCTEH MO0 XMMHH C UCIIOJIb30BaHHEM 000pyaoBaHus 1eHTpa «Touka
pocta» (yTBEpKJIEHbI pacrnopsikeHueM MuHuctepcTBa npocsenieHus: Poccuiickoit denepanuu ot
12 suaBapst 2021 r.Ne P-6).



o

Kjiacc
Brenenue B kypce «Xumusa-9» (2 1)
Beoouwiit uncmpyxkmaosic no Th. Xumusi — HayKa 3KCIIEpUMEHTaIbHAS.
Jlemoncmpayuonnsiii sxcnepumenm Ne 1. O3nakomneHnue ¢ 1a60pamopHvim 060pyoosanuem; npuémsl 6e30nacHoll
pabomul ¢ HUM.
BxonHoe TecTupoBaHue O TEOPETUUECKUM U IPAKTUUECKHUM 3HAHUSM 32 8 KJlacc

Pa3znes 1. MHorooopa3zue XuMu4ecKMX peakumid B IKCIepUMeHTaabHOoi xumMuu (1549)

Tema 1. Knaccugpukayus xumuueckux peaxyuit (6 u)
Krnaccudukanus XMMHUYECKHX PEaKINi, peaklud COCIUHEHUS, PA3JIOKCHUS, 3aMEIIeHUs, OOMEHa.
OKHUCIUTENIBHO - BOCCTAHOBHUTEJIbHBIE peakuuu. OKUCIUTENIb, BOCCTAHOBUTEIb, MPOIECCHI
OKHUCJIEHUs, BOccTaHOBJIeHUS. COCTaBJI€HUE YPAaBHEHHUM OKHUCIWUTEIBHO - BOCCTAHOBUTEJIBHBIX
PEeaKIMii ¢ MOMOIIIBI0 METO/1a SJIEKTPOHHOTO OajaHca.
TerutoBbie 3 (HEKThl XUMUYECKUX PEaKIUi. DK30TEPMUUYECKUE U SHTOTCPMUICCKHIE PEAKIUH.
Tepmoxumuueckue ypaBHeHUs. CKOpOCTh XMMHYECKUX peakiuil. DakTopsl, BIUSAIONIME Ha
CKOPOCTh XUMHUECKHUX peakiuil. [leppoHavanbHbie MPEACTaBICHUS O KaTalu3e.
Jlemoncmpayuu. [emoncmpayusi onvimos, 8bIACHAIWUX 3A8UCUMOCTb CKOPOCMU XUMUYECKUX
peaxyuil om pasiuyHuIX )aKmopos.
Tabauyvr «Obpamumsie peakyuuy, «Xumuveckoe pasrnosecuey, « CKOpocmos Xumuueckotl peakyuuy.
Pacuemnuvle 3a0auu. Pacuemul no mepmoxumuieckum ypasHeHUusM.
Ilpakmuueckaa paboma Nel. H3yuenue earuanus ycioeuil nPo6eo0eHuUs XuMudecKoil peakyuu Ha
eé ckopocmo.
OO6parumbie peakiuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Inexkmpoarumuueckasn ouccoyuayus (9 u)
XUMHYECKUE PEaKlMK, UAYIIHNE B BOJHBIX PACTBOPAX. DJIEKTPOIUTHI U HEJIEKTPOIUTHL. VOHBL
Katuons!l n anuonsl. ['uaparnas Teopusi pacTBOPOB.
DNEKTPOIUTHYECKAS TUCCOLUAIUS KUCIIOT, OCHOBaHMH, coyieil. CrnaOble M CHIIbHBIC AJICKTPOJIATHI.
CreneHp aucconyanuy. Peaknmuu MOHHOTO OoOMeHa. YCIIOBHUS TMPOTEKAaHUs PEakluii oOMeHa 10
KOHI[a. XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEOUHEHUN B CBETE
MIPEACTABICHUH 00 SJIEKTPONMTHYECCKOW JMCCONMAIMM M OKHUCIUTEIBHO — BOCCTAHOBHUTEIIBHBIX
peaKkIusx.
ITonsTHE O THIPONIU3E CONEN.
Pacuémui no ypasnenusm xum. peaxyuti, eciu 00HO u3 eujecme 0aHo 8 uzovimke.
Hemoncmpayuu. Hcnvimanue pacmeopos eujecms Ha 21eKmpuiecKyro npogooumocms. /leudicernue
UOHOB 8 INIEKMPUUECKOM NoJe.
Jlabopamopnvie onvimul. Peaxyuu oomena medxcoy pacmeopamu 31eKmpoaumos.
Ilpakmuueckaa paboma Ne2. Pewenue Ixcnepumenmanvhvix 3aoau no meme «Ceoiicmea
KUCTI0M, OCHOBAHUIL U CONell KAK 3JIeKMPOJIUM 08)).
TecToBbINH KOHTPOJIB.

Paznean 2. [IpakTMKYM N0 M3y4YeHHIO CBOMCTB NMPOCTHIX BELECTB: HEMETAJIOB M METAJJIOB,
UX coequHeHuii (394)

Tema 3. I'anozenwt (5 u)

Hemerannsl. ['amorensl. IlonokeHue B MEPUOIUYECKON CHCTEME XHUMHYECKHX SJIEMEHTOB,
cTpoeHue ux atromoB. Haxoxaenue B npupose.

®u3nyecKue U XUMHUYECKHE CBOMCTBA TajioreHoB. [loiydyeHne M mpuMEHEHUE rajoreHOB. XJop.
®dusnueckue U XUMHUECKue cBoiicTBa xisopa. [Ipumenenne xmopa. XmopoBogopona. dusnyeckue
cporictBa. [lonyuenne. CoingHas KucioTa U ee conu. KauecTBeHHass peakuysi Ha XJIOPHUJA — UOHBI.
PacnioznaBanue Xa0pua0B, OpOMHIOB, HOTUIOB.

Hemoncmpayuu. @uzuueckue ceoticmsa 2anozenos. Ilonyuenue x10poeooopoda u pacmeopeHnue e2o
6 600e.

Jlabopamopuvie onvimvl. Pacnosnasanue cONsAHOU KUCIOMbL, XAOPUOOS, OPOMUOOS, UOOUOOE U
tooa.

Ilpakmuueckan paooma Ne 3. Ilonyuenue conanoii Kuciomeol u uzyyenue e€ ceoicms.

Tema 4. Kucnopoo u cepa (8 u)



Kucnopon u cepa. IlonoxxeHre B NepUOAMYECKON CUCTEME XMMHYECKUX JIEMEHTOB, CTPOCHUE HUX
aroMoB. Cepa. Amtotponus cepbl. Pu3nvecKue U XUMUYecKkre cBoiicTBa. Haxoxienue B mpupoe.
ITpumenenue cepol. CepoBonopoa. CepoBomopoaHas KUCIOTa U ee con. KauecTBeHHas peakuus
Ha cynbdua- nonsl. Oxcup cepol (IV).

CepHas kuciaota. XMMHYECKHE CBOMCTBA pa30aBIICHHOW M KOHIICHTPHUPOBAHHON CEPHOM KHCIIOTHI.
KauectBennas peakius Ha cylib(ar- HOHBL. XUMHUYECKHUE PEaKLUH, JIEKAILUE B OCHOBE MOJIyUEHUs
CEPHOU KUCIIOTHI B IPOMBIIUICHHOCTH. [IpuMenenne cepHoi KUCIIOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepvl. 3HAKOMCMBO ¢ 00pasyamu NpupooHvlx
cynvduoos, cyrvpamos.

Jlabopamopuwie onvimul. Pacnosnasarue cyivuo-, cyivpum- u cyib@am-uoHos 8 pacmseope
Ilpaxmuueckas paboma. Pewenue skcnepumenmanbhulx 3a0ay no meme «Kucnopoo u cepay.

Tema 5. A3om u gpocghop (9 u)

A3zor u dochop. [lonoxeHne B NEepUOANUECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (QU3MYECKUE W XMMUYECKUE CBOKMCTBA, IMOJIyYeHHWE W TpHMeHeHue. Kpyroopor
azoTa B npupoje. Ammuak. Ouznyeckue U XUMUYECKHE CBOMCTBa, Moiny4yeHue, npuMenenue. Conu
aMMOHUsA. A3OTHas KUCJIOTa M €€ cBoicTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM KHUCIOTHI
[TomyueHue a30THOM KHUCIOTHI B Jjaboparopuu. XUMHYECKHE PEaKIUH, JeKallue B OCHOBE
MOJTyYEHUS @30THON KUCIIOTHI B IPOMBINUICHHOCTH. [Ipumenenne. Cosn. A30THBIE YIOOpEHUSI.
®ochop. Amnotponus. Puznueckue u xumudeckue cBoiictea. Okeun docdopa (V). docdopuas
KHCJIOTA, €€ COJIU U yI00peHus.

Hemoncmpayuu. Ilonyuenue ammuaka u e2o pacmeoperue 6 gooe. O3naxomienue ¢ obpasyamu
HPUPOOHBIX HUMPAamos, hochamos.

Jlabopamopuvie onvimel. Bzaumooeticmeue coneii ammonus co wenodamu. O3nakomieHue ¢
az0mHuuIMU U hocghopHbIMU YOOOPEeHUAMU.

Ilpakmuueckasa paboma NeS. Ilonyuenue ammuaka u uzyuyeHue ezo c60lcme.

Pewenue 3a0au na onpedenenue maccosoti (066EMHOIL) 00U 8bIXO0A NPOOYKMA PeaKyuu om
meopemuyecKu 603MONHCHO20.

Tema 6. Y2nepoo u kpemuuii (8 u, no nnanuposanuro — 7 u))

Yraepon u kpemMuuil. I[lomoxkeHne B NEPUOAUYECKOW CUCTEME, CTPOCHHME aTOMOB. YTJIEPOL.
Amnotponusi. ®u3znyeckue W XUMHUYECKHE CBOICTBa yriepona. AncopOmus. YrapHbld ras.
VYrnekucnelii ra3. YroibHas KUCIOTa M ee conu. KauecTBeHHas peakius Ha KapOOHAT — HOHBI.
Kpyrosopor B npupoe.

Kpemuuii. Oxcun kpemuus (IV). KpeMHueBas kucnora u ee CONH.

Crexino. llemenr.

Hemoncmpayuu. Kpucmaniuveckue pewemxu aimasa u epaguma. 3Haxomcmeo ¢ obpasyamu
NpUPOOHbIX Kapbonamos u cuiuxamos. O3HaAKOMAeHUe C PAasIudHbIMU GUOAMU  MONIUEA.
O3HakomieHue ¢ 8Udamu cmekid.

Jlabopamopnvie onvimol. O3HaKoMAEHUE CO CBOUCMBAMU U 83AUMONPEBPAUCHUAMU KAPOOHAMO8 U
euopokapbonamos. Kauecmeennvle peakyuu Ha KapOOHam- U CUTUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue okcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacnosnaganue kapbonamos.

Pewenue 3a0au na vluucienue maccol unu 06vEma npoOyKma peakyuu no u3eecmHou macce uiu
00BEMY UCXOOHO20 BeueCcmBa, CO0epIHCAUe2O NPUMECU.

Konmpononaa pavoma Ne2 no meme «Hememannwiy.

Tema 7. Oowgue ceoiicmea memannog (14 u, no naranuposanuto — 13u)

Mertamnel. [lonoxeHne B MEPUOIUYECKONM CHCTEME, CTPOEHHE aTOMOB. MeTamnudeckas CBS3b.
Dusnyeckre cBoOWCTBA. PsAx aKkTHBHOCTHM METAJUIOB. CBOMCTBA MeTauioB. OOImme crocoObl
nonyueHus. CIiiaBbl METAIJIOB.

[enounsie Metamibl. [TotokeHWe B TIEPHOAMYECKON CHCTEME, CTpoeHHEe aromMoB. du3mdeckne u
xummu4deckue cBoiicta. [Ipumenenue. Haxoxaenue B mpupoe.



[[{erouno3emenbHble MeTauibl. [lonokeHHE B NEPUOAMYECKOW CHUCTEME, CTPOEHUE ATOMOB.
®usnueckue u xumuyeckue cpoicTBa. [Ipumenenne. Haxoxknenwme B mpupone. Marnuii u
KaJbIUi, UX BaKHEUITNE COeTMHEHUS. JKECTKOCTh BOBI M CIIOCOOBI €€ YCTPaHCHHSI.

Amomunuii. IlonoxkeHue B TNEPUOJUYECKON CUCTEME, CTpoeHue aroMoB. dusnueckue u
xumudeckne cBoiictBa. [Ipumenenwe. Haxoxpenwe B npupone. AMQPOTEpHOCTh OKCHUAA U
TUAPOKCHUIA aTFOMUHHSL.

Keneso. IlonoxxeHne B NEepUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. PU3MYECKUE U XUMHUYECKUE
cBoiictBa. IIpumenenue. Haxoxxnenue B mnpupozae. Baxkueiine coequHEHMS >Kejie3a: OKCHU/IBI,
rugpokcuabl u conu xenesa (11) u sxenesa (I11). KauecTBenHast peakiius Ha HOHBI.

Hemoncmpayuu. 3nHakomcmeo ¢ obpazyamu 8adCHelwux conell Hampus, Kaius, NPUpOOHbIX
COeOUHeHUll Kanbyus, pyoamu dicenesd, COeOUHEeHUAMU ANOMUHUA. B3aumoolelicmeue wjeiouHbix,
Wen0yYHo3eMeNbHbIX MEMAN08 U antoMunus ¢ 8600ou. Cocueanue dxcene3a 8 KUCI0pooe U Xaope.
Jlabopamopnwvie onvimul. Ilonyuenue euopokcuoa anoMuHUs U 63auMooelcmeue e2o ¢ KUCI0mamu
u wenovamu. Ilonyuenue cudpoxcuoos sceneza(ll) u (I1l) u 63aumooeticmeue ux ¢ Kuciomamu u
wenouamu.

Ipakmuueckasn padoma Ne7. Pewenue skcnepumenmaivHulx 3a0auy no meme «Memanivl u ux
coeOuHenun .

TecTOBBIN KOHTPOJIb.

Paznen 3. OCHOBBI ONIBITHO-)KCIIEPUMEHTAJIbHOI U MPOEKTHOM JesiTeJibHOCTH (124)
TexHuka 0€30MaCHOCTH MPU BBINOJIHEHUN CAMOCTOSITENIbHBIX ONBITOB M 3KCIIEPUMEHTOB B
JIOMAIITHUX YCIIOBUSAX U C UCIIOJIB30BaHUEM 000PYI0OBAaHUS XUMUYECKOU Tab0OpaTOpHH.
IIpakTuyeckas padora Ne8. OOpamenHue co crekiaoMm (crubaHue CTEKISTHHOW TpYOKH,
M3TOTOBJICHHE: MMUIIETKU; KallWJUISPOB; MPOCTEUIINX Y3J10B; IPOCTEHIINX TPUOOPOB)
XUMHUYECKUH aHaIN3: KAYECTBEHHBIN U KOJIMYECTBEHHbBIN
Teopernueckre OCHOBBI OIBITHO-3KCIIEPUMEHTAIIBHON U TPOEKTHOM 1E€ATEIIbHOCTH.

Br16op temsl npoekTa. [InanupoBanue 1eaTeIbHOCTH.

[ToaroroBka npoekra. Co0p uHPOpMaIUK MO JaHHOU TeMe. MoaearnpoBaHre MPOSKTHON
JIeATEIbHOCTH.

Beinonnenne yueOHbIX IPOEKTOB, OIBITHO-IKCIIEPUMEHTAIBHBIX padoT.

IIpakTyeckue pad6ornl Ne8-12 1o TeMaM IPOEKTOB yUaIIUXCs

[ToaroroBka yuyeOHBIX IPOEKTOB K 3aIIUTE

IIpomexyTouHas aTTecTanus. 3alIUTAa NPOEKTOB

[Tonroroska k 'MA, BIIP: pemenue npakTukKo OpUEHTUPOBAHHBIX 3aJaHUN

IToaroroBka k 'TA, BIIP: pemienue npakTMkO OpUEHTUPOBAHHBIX 3aJaHUN

O06o00611eHne, cucTeMaTH3alts U KOPPEKIUs 3HAaHUH ydaIuxcs 3a Kype «OKCIepuMeHTalbHas
XHMUS», 8 Kiacc.

TecTOBBIN KOHTPOJIb.



KAJEHIAPHO-TEMATUYECKOE INVIAHUPOBAHUE

8 KJlacc

No Tema 3ansaTus DopMbI AeATETbHOCTH DJIeKTPOHHBIE 00pa3oBaTe/IbHbIEe pecypchl Koua- |Jdara Mupopmanmnonn| MHcenonab3oBaHue

n/ 00y4arommxcst BO ast mo/IeP:KKa o0opynoBaHusI

n JacoB y4eOHUK «Touxa pocta»

Pyosumuc I''E.
Denvoman O.1.
Xumus:
8 KII.
Pazzaen 1. OcHOBBI SKCIIEPUMEHTAJIBHOM XuMum(22 1)

1. | Beoonwtit uncmpyxkmaoic no Th Pabora ¢ kHUTOA, [Moptan ¢pyHIaMEHTaTBHOTO XUMHIECKOTO 00pa30BaHMA 1 §1 TexHuka
XuMus — HayKa SKCIIEPUMEHTaJIbHasl. BBINIOJIHEHUE U ChemNet. Xumudeckast nH(pOpMaIoHHas ceTh: Hayka, 0e301acHOCTH B
TP HaOII0IEHNE 06pa30BaHHe, TEXHOJIOTUU KaOHHETe XUMHH
Hemoncmpayuonnsiii 9Kcnepumenm SKCIIEPHMEHTA, http://www.chemnet.ru I'azeta «XuMus» u caifT 1s ueHtpa «Touka
N 1. rpaduyeckas paborta yuutens «S1 uay Ha ypoK XUMHH» Pocray.
Osnakomnenue ¢ 1a6OPAMOPHBIM | vyayxcs, paGora ¢ http://him.1september.ru Enunas xomnexuus [{OP: 3HAKOMCTBO C
obopyoosanuem; npuémel 6e30nacholl | yeyyyyeckumu cpenctsamn | IIpeaMeTHas KoMLTEKIs «XHMUD obopysoBaHHEM.
pabomut c Hum. 00y4eHsl, BHITIOIIHEHNE

YIPKHEHUH U peIICHNE
3ajad.

2. | Ilpaxmuueckas paboma Ne 1 paboTa ¢ KHHATOH, http://www hemi.nsu.ru OTKpBITBIN KOJUTSIDK: XUMHS JaTtuuk Temmnepa-
«IIpasuna mexnuku 6e30nacnocmu npu | BBLIIOITHEHHUE http://www.chemistry.ru J/IucTaHIIMOHHAS OJTMMITHAJIA TIO TypHI (TepMonap-
pabome c nadopamopnbim HaOJroIeHUE XFMHH: TeJICKOMMYHUKAITMOHHBIN 00pa30BaTeIbHBIH HBII), CITUPTOBKA
obopyoosanuem.U3yuenue cmpoenus SKCIEpPUMEHTA, IPOEKT
niamenu» rpadudeckas padorta http://www.edu.yar.ru/russian/projects/predmets/chemistr

yuamuxcs, padora ¢ y /lucTaHuoHHbIe 3BPUCTHYECKHE OJTMMITHAIbI 10
TEXHUYECKUMH CPEACTBAMU | XHMHUH

00yUCHHSI, BBITOJHCHHE http://www eidos.ru/olymp/chemistry 3aHumaTtenbHas
YIPaXHEHHUH U pelIeHne XUMuUst

3a7ad.

3. | MerobI HO3HAHUS B XHMUU. DKCIIEpH- paboTa c KHUTOH, http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl 1 §2 Jatunx
MEHTAJIbHBIE OCHOBBI XUMUHU BBITNIOJIHEHHE U yuureast xumun: caiit H.}O. CeicMaHOBO# TEMIIEpaTypbl
JladopaTopHbIii onbIT Nel. HaOII01eHNE http://sysmanova.narod.ru Kabuner xumuu: cair JI.B. (TepMOTIapHBIA),
PaccmMoTpenne BemecTB ¢ pasJIMYHBIMHA | SKCIIEPUMEHTA, PaxmanoBoii CIIMPTOBKA

¢uznyecknmMu cBoOCTBAMHU

(Menp, Kejie30, IMHK, cepa, Boja,
XJIOPH HATPHS

TP

Jlabopamopnwiit onvtm Ne 2 «/lo kakoi
memnepamypsl MONCHO HAzpemb eeuje-
cmeo?»

rpaduyeckas paborta
yuammxcs, padora ¢
TEXHUYECKUMH CPEICTBAMHU
00y4eHHUs, BHITIOJTHEHHE
YIpaXHEHUH U PEIICHHE
3a7ad.

http://www 104.webstolica.ru Kimaccuduxanns
XUMUYECKUX PeaKimii
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MeToap! MO3HAHUSA B XUMUH.
9KCHCpI/IMeHTaHBHHC OCHOBBI XUMHH

paboTa ¢ KHUTOMH,
BBINOJIHCHHE U

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B.
PaxmaHoBo#

Jatuuk remnepa-
TypHI IUIATUHO-

TP HaOJII0IeHNE http://www 104.webstolica.ru Kimaccuduxanms BBIH, TEPMOMETD,
JlaGopaTopHbIii onbIT Ne3. SKCTICPUMEHTA, XUMHUYECKUX pPeaKLUn SJICKTpUYCCKasd
H3y4yeHune cBONCTB BelecTB: rpadudeckas pabota http://classchem.narod.ru KonTpen — Xumus 1is Beex: IUTUTKA
HarpeBaHue BOJbl, HATPeBaHUE OKCHIA | ydaimuxcs, pabora ¢ y4eOHO-MH(POPMAIIMOHHBIN CailT

kpemuus (IV). TeXHUUeCKUMHU cpezcTBamu | http://kontren.narod.ru Marepuains! kadeapsl puznueckoi

Jlabopamopnuiii onvim Ne 4. 00y4YeHHs, BBIITOTHCHHE 1 KoytoutHO# xuMun KOxHOTO (enepanbHOTo

«H3mepenue memnepamypol KUnenus YIpaKHEHHUH U pelIeHne YHHUBEpCHUTETA

6000l C HOMOWBIO OAMYUUKA 3a7ad4.

memnepamypul U HLEPMOMEMPa»

5. | MeTonas! ITO3HAaHUS B XMMHAH. Pabora ¢ KHHTOIA, http://www. nanometer.ru OHiaifH-CTIpaBOYHHK Jatuuk
OKCHepUMEHTAIbHBIE OCHOBBI XUMUHU BBITIOJTHEHHE U XUMHYecKuX 31eMeHToB WebElements TEMIIEPaTypEHI
P HaOJroIeHUe http://webelements.narod.ru [Tomymsipaast OubmmoTeKa (TepMonapHBIii)
Jlabopamopnuwiit onvim Ne 5. IKCIICPUMECHTA, XUMHUYECKHUX 3JIEMEHTOB
«Onpedenenue memnepamypol rpadudeckas padboTa http:/n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe 1
NIaeNeHUA U KpUCMAaniu3ayuu y4amuxcs, paboTa ¢ CIIPAaBOYHBIC MAaTEPUAIIBI IT0 XAMUHU
Memanna» TEeXHUYECKUMU cpenctBamu | http://www. alhimikov. net Caiir Chemworld.Narod.Ru -

00y4eHsl, BHITIOJIHEHNE Mup Xxumuu
YIPaKHEHUH U peleHUE
3a/1ad.
6. | IlepBoHavanbHBIC XUMUUYECKHE MOHATHA. | [IpakTUKyM, [opran pyHIaMEHTaTHPHOTO XUMHYECKOTO 00pa30BaHUS §3 PeakTuBsl u
UucThle BEIEeCTBa U CMECU WHIUBHAYyaIbHAas, TapHasd, ChemNet. Xumnueckast nHpopmMalronHas cetb: Hayka, XUMHYECKOE
. TpYyMIIOBas M KOJUIGKTUBHAS | 00pa3oBaHME, TEXHOJIOTUH o0opytoBaHue
Jlabopamopuowtii onvim_Ne 6. . . .
yueOHast pabora: http://www.chemnet.ru ["azeta «XuMusi» u CauT st
Hccneoosanue duzuueckux u
XUMUYECKUX  C6OICME  RPUPOOHBIX YHHTCIA «l uy Ha ypok XuMHm
setyecme (u3secmmaKos). http://him.1september.ru Enunas komanekuus [JOP:
[IpenMeTHAS KOJUTEKIUS <« XAMUSD

7. | Yucrsle Bemecta U cMecu. CriocoObl MopenupoBanue http://www hemi.nsu.ru OTKpbITBIN KOJUTSIDK: XUMHUS §4 PeakTuBbl 1
pasJieNieHusl CMeceii: IeiiCTBIEe MarHUTOM, http://www.chemistry.ru J/IucTaHIIMOHHAS OJTMMITHA/A TI0 XHUMHUYECKOE
oTcTanBaHue, PUIBTPOBAHUE, XMMHHU: TeJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN obopynoBanne
BbIIIAPUBAHUE, KPUCTAIITM3ALIUS, HPOEKT
JMCTHUIUTSIIAS. http://www.edu.yar.ru/russian/projects/predmets/chemistr
TP y JlucTaHIIMOHHBIE IBPUCTHYCCKHE OJIMMITHA/IBI 110
Jlabopamopnuiit onvim Ne 7. Pazoenenue XHMHHU
cMecu JHcelle3HbIX ONUIOK U cepbl ¢ http://www eidos.ru/olymp/chemistry 3anumaTenbpHas
ROMOWbIO MAZHUMA. XUMHSA
Jaoopamopuuiii onvim NeS.

Ilpuzomoenenue u pazoenenue cmecu
Jcenesa u cepul, pazoeyienue cmecu
Hegmu u 600vl (pacmumenvHozo macia
U 600bl).

8. | IIpakxmuueckan paboma Ne 2. Hcnons3oBanue http://sysmanova.narod.ru Kabuner xumuu: caiir JI.B. §5 Peaxtussl u
Osnaodenue HagvlKamu pazoenenus [IPAKTUYECKUX U PaxmanoBo#t XUMHYECKOE
0OHOPOOHBIX U HEOOHOPOOHBIX cMecell: nabopaToOPHBIX PadOT, http://www 104.webstolica.ru Knaccupuxauus o0opynoBaHue
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omcmaueanue, punomposanue,
evlnapusanue, KpUCMAaaIu3ayus,
oucmunnayus (nepezoHka).

TP

HECIIOKHBIX
SKCIEPUMEHTOB IS
JIOKa3aTeNnbCTBa
BBIJIBUT'aEMBIX
MPEIO0JI0KEHUI; OTIUCAHUE
PEe3yabTATOB ITHX PadOT

XUMUYECKUX PEaKIui

http://classchem.narod.ru KouTpen — Xumus is Bcex:
y4eOHO-MH(POPMAIIMOHHBIN CaiT

http://kontren.narod.ru MaTepuains! kadeapsl GU3NIECKOI
1 KoJutongHoi xumun FOxHOTO (hemepaTbHOTO
YHHBEPCHUTETA

9. | ®usznyuecKUue U XUMUYECKHE SBICHHUS. Tlo3HakoMuUTBCS € http://www.physchem.chimfak.rsu.ru Metoguka §6 PeakTuBbl
P BOKHEHIIMMH XHM. oOyueHHs XUMUU: calT kadenpsl xumun HI'TTY XUMHUYECKOE
Hemoncmpayuonnsuii sxcnepumenm Ne | TOHATHAMH: http://mctnspu.narod.ru Meroxudeckoe 06beIHHEHIE obopymosanue,/la
2. «Boloenenue u noznouwenue menna — (1)14314‘1001(146 U XUMHUYECKHUEC quTeHeﬁ XUMUUN CeBepO-BOCTO‘IHOFO OKpyra ropojaa TYUK TEMIICpA-
HPUBHAK XUMUYECKOU DeaKyuu» SIBIICHHS, XUMHYECKAs MOCKBEI TYpHI
Jlabopamopnuiit onvim Ne9. peaKuus; hitp://bolotovdv.narod.ru Hanomerp: TJIATHHOBBIHN
Ilpumepul pusuueckux aenenuii: YMEHHUE OTJINYATh HAHOTEXHOIOTHYECKOE COOGIIECTRO
ceubanue cmeKIAHHOlI mpyoxu, XUMHYECKHE PEaKIIUH OT
KunsueHue 00ul, niaeienue napaguna. | GU3NIECKUX ABICHUH
Jlabopamopnuiit onvim Nol0
IIpumepsl xumuueckux agneHuii:
20peHue Opegecunbl, 83aumooeiicmeue
Mpamopa ¢ CONAHOU KUCIOMOU.

10. | AToMbl U Monekynbl, HoHBL. BemectBa | IIpakTukywm, [opran pyHIaMEHTaTHPHOTO XUMHYECKOTO 00pa30BaHUS §7, §8 JlaTuuk Temmnepa-
MOJICKYJIIDHOTO M HCMOJIEKYJIAPDHOrO | MHAWBHAYyallbHAas, IapHad, ChemNet. Xumuueckas uHpopmannoHHas ceth: Hayka, TYpBI INIATUHO-
CTpOCHUA. KpI/ICTaHHI/I‘IeCKI/Ie PCUICTKH. TpynmnoBas U KOJIJICKTUBHAA o6pa3OBaH1/1e’ TEXHOJIOTUU BLII71, JaT4YUK TEM-
TP Jlemoncmpayuonnsiii onvim Ne 3. y4ebHas pabota http://www.chemnet.ru ["azeta «XuMusi» u CauT s HepaTypbITepMO-
«Temnepamypa nnaenenus eeuiecme ¢ yuuTens «5 uay Ha ypOK XUMUK» TapHbIH
DA3HbIMU MURAMU KPUCMATLIUYECKUX http://him. 1september.ru Enunas komanexuus [JOP:

Peuémox» IIpenmerHas koymekuus «XuMUsD)

11. | Tlpocthle W  CIOXHBIE  BEIIECTBA. | Y MEHHUE XapaKTepU30BaTh http://school-collection.edu.ru/collection/chemistry §9,10 PeaxTuBbl 1
XUMHUYECKUH  dJeMEeHT. XHUMHUYECKHUN | BaKHEHIINE XUMHYECKUE EcrecTBeHHO-Hay4YHbIE SKCTIEPUMEHTBI: XUMHUSL. XUMHUYECKOE
3HaK. [IpocTeie BemmecTBa: METaIBl W | MOHITHSXAMUYECKHN Komneknus Poccuiickoro o61eo6pa3oBaTesHOro o0opyIoBaHHe
HEMETaJLIBL. JJIEMEHT, KIaCCUPUKAIIHS noprana

BELLECTB (Ha MPOCTHIC U http://experiment.edu.ru AJIXMUMUK: caiit JI.IO.

TP CJIOKHBIE BEILIECTBA). AHKGepoBOii
Jlabopamopnuiii onvim Nel . http://www alhimik.ru Bcepoccuiickas onummnmana
3nakomcmeo c¢ oobpazyamu HPOCMBIX KO HUKOB TIO0 XUMHUH
eeujecme: Memanloe U Hememauiios. http://chem.rusolymp.ru Opranuyeckast XUMusi:
Onucanue ceoiicms. JIEKTPOHHBIN y4eOHHK ISl CPEAHEH MIKOJIBI
JladopaTopHblii onbIT Nel2.
H3yuyenune o0pa3noB MeTANIOB U
HeMeTAaJJIOB (cepsbl, JKeJle3a,
AIIOMHMHUS, TPaUTa, MEIH U JP.).

12. | CioXHBIE BEIIECTBA UX COCTAB U ‘YMeHue xapakrepu3oBaTh http://sysmanova.narod.ru Kadunet xumun: cait JI.B. §11, 12 PeakTuBBI 1

CBOWCTBA.
TP
Jabopamopnuwiit onvim Ne 13.

Ba)KHEHIIINE XUMUYSCKUE
IOHATUA:
XAMUYCCKUH JJICMCHT,

PaxmanoBoi
http://www 104.webstolica.ru Knaccuduxars
XUMUYECKUX PeaKIHi

XUMHUYECKOE
o0opynoBaHue
[Ipubop ms
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3Hakomcmeo c 00pazyamu cioHCHbIX
eeuecme, MUHEPAI08 U 20PHBIX NOPOO.
Onucanue ceoiicme.
Jlemoncmpayuonnslii 3xcnepumenm No
4. «Paznoscenue 600l INEKMPUYECKUM
MoKoM»

JladopaTopHbIii onbIT Neld.
HcnbpiTanne TBEpAOCTH BELIECTB €
nomoiubi0 kouteknun «Ilkama

MIPOCTOE U CII0KHOE
BEIIIECTBO.

YMeHue xapakrepruzoBaTh
OCHOBHbI€ 3aKOHBI XUMHU:
3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB.

http://classchem.narod.ru KouTpen — Xumus is Bcex:
y4eOHO-MH(POPMAIIMOHHBIN CaiT

http://kontren.narod.ru Marepuaisl kadeapbl Gu3nIecKon
1 KoJutongHoU xumun FOxHOTO (hemepaTbHOTO
YHHUBEPCHUTETA

OIIBITOB C
QJICKTPUICCKUM
TOKOM

TBEPIOCTHY.

13. | ®opmysl CIIOKHBIX BEILECTB. | YMEHHE XapaKTepu30BaTh http://www hemi.nsu.ru OTKpHITEIH KOJUTSIDK: XUMHS §13, 8§14 PeaxTuBbl
KavectBennsii u KOJIMYECTBEHHBIH | MOHATUSA 00 OTHOCUTENBHOU | http://www.chemistry.ru JIucTaHIIMOHHAS OJMMIIMALA HO XUMHUYECKOE
COCTaB BCILCCTBA. aTOMHOH U MOJIEKYJIAPHOM XMMUH: TeJIeKOMMYHUKAIIMOHHBIN 00pa3oBaTeIbHbIH obopyzoBanue,
TP Maccax. YMeHune POEKT SJIEKTPOHHBIE
Aemoncmpayuonnstii 3xcnepumenm Ne | pacCUUTHIBATH http://www.edu.yar.ru/russian/projects/predmets/chemistr BECBI
5. «Pa3znoscenue 0cHOGHO20 OTHOCHUTECJIbPHYIO y JlMCTAaHIIUOHHBbIE IBPUCTHYECKHE OJIUMIIMAIBI 110
kapoonama meou (I1) (manaxuma)» MOJICKYJIAPHYIO Maccy. XHMUH

http://www eidos.ru/olymp/chemistry 3aHumMaTenbHast
XUMUS

14. | ®opmynbl CIIOKHBIX BEILIECTB. | YMEHUE BHIYUCIIATH! http://www. nanometer.ru OHJIaifH-CIIpaBOYHHUK §15, 8§16
KauectBennelii u KOJIMYECTBEHHBIA | MacCOBYIO JIOJIIO XUMHUYECKHUX dieMeHToB WebElements
COCTaB BeIECTBA. XMMMYECKOI0 DJIEMEHTA IO | http://webelements.narod.ru [Tomymsipaast OnbmmoTeka

dopmyne coennneHus XAMHUYECKUX 3JIEMEHTOB
Ornpenenenye ajeKBaTHBIX http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIE U
CHOCO6E"B PCIICHHS CIIPaBOYHBIC MATEPHAITBI IO XUMUH
YyueOHO¥ 3a/1a4H Ha OCHOBE | htt://www. alhimikov. net Caiir Chemworld.Narod.Ru -
3aJJaHHBIX aJITOPUTMOB Mup XuMHI
15. | ®opmynsl cnoxHBIX BemlecTB. Ha3BaHus | YMeHHE ONpenessaTh http://chemworld.narod.ru Caiit «BupryansHas §15, 816, §17 PeakTuBbl 1

CJIO’KHBIX BEHIECTB. PeakTUBBI. DTUKETKU.
TP

BAJICHTHOCTb U 3HAYCHUC
BaJICHTHOCTHU HEKOTOPBIX
XUMHYCCKUX DJICMCHTOB,
Ha3bIBaTh 6I/IHapHLIC
COCINMHCHMUA.

XMMHUYECKast KO

http://maratakm.narod.ru Cait «Mup XumMum»
http://chemistry. narod.ru XuMuK.py: caiiT o xumun
http://www.xumuk.ru XumMuueckas cTpaHuuKa
SApocnasckoro LleHTpa TeTeKOMMYHHUKAUN U
MH(POPMAIMOHHBIX CHCTEM B 00pa30BaHIH
http://www.edu.yar.ru/russian/cources/chem
Xumunyeckuii mopran ChemPort.Ru

XUMHUUYECKOE
obopymoBaHue
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16.

I'pymnmbl xpaHeHus: peakTUBOB. Y CIOBHS
XpaHEHHS U UCITOIB30BAHMS.
TP

YMeHne cocTaBiIsITh
(hopmybl OMHAPHBIX
COEIMHEHHH 110 U3BECTHOM
BAJICHTHOCTH DJIEMEHTOB.

http://www.chemport.ru Xumudeckuii cepaep
HimHelp.ru: yueOHbIe 1 cripaBo4HbIC MaTEPHAIIBI
http://school-collection.edu.ru/collection/chemistry
EcTecTBeHHO-HAayYHBIE SKCIIEPUMEHTHI: XUMHSL.
Komnexmms Poccniickoro o0mmeodpa3oBaTensHOTO
rmopTaina

http://experiment.edu.ru AJIXUMUK: caiit JL.IO.
AnukOepoBoi

http://www alhimik.ru Bcepoccuiickas onmummnuana
IIKOJIFHUKOB TI0 XUMUH

http://chem.rusolymp.ru Opranmgeckas XUMus:
AIIEKTPOHHBIN YUeOHHK JUIS CpeIHEH TKOJIBI

PeakTuBEI B
XAMHYECKOE
obopymoBaHue

17. | 3akoH coXpaHEHHS MacCHI BEIIECTB. v http://www hemi.nsu.ru OTKpBITBIH KOIIEHK: XUMUS §19 Becsr anekTpos-
P MCHHE Xap aKTemeBaTL, http://www.chemistry.ru JIucTaHIMOHHAS OUMITHAIA TIO HBIE
N OCHOBHBIC 3aKOHBI XUMHU: . N
JlemoncmpayuoHnHblii IKcnepumenm Ne COXPAHEHHS MACCHI XFMHU: TeJICKOMMYHUKAITMOHHBIN 00pa30BaTeIbHBIN
6.«3akon coxpanenus maccoi sewgecme» | o e~ MIPOEKT
TOHUMATB €r0 CYIIHOCTb | http://www.edu.yar.ru/russian/projects/predmets/chemistr
3HAueHHe y JAucTaHIMOHHbIE IBPUCTHYECKHE OJUMIHAIBI MO
XHMHHA
http://www eidos.ru/olymp/chemistry 3anumaTtenbHas
XHMHSA
18. | Xumnueckue npeBpaiieHus. XUMUYECKUE | YMEHHUE XapaKTepu30BaTh http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsI §20 PeaxTuBbl 1
peakuuu. OCHOBHBIC ITOJIOKCHUSA YuuTea XUMHUM: cait H.JO. CoicMaHOBOM XUMHUYECKOE
TP ATOMHO-MOJIEKYJISIPHOTO http://sysmanova.narod.ru Kabunet xumun: caiit JI.B. 06opynoBaHue
JlabdopaTopHblii onbIT NelS. Y4YE€HUs, TOHUMATh €ro PaxMaHOBOIH
Hpmnalm MPOTEKAHMST  XMMHUYECKHUX | SHAICHUC http://www 104.webstolica.ru Knaccudukarus
peakumii: Harpepanue MeTHOI XIUMHYECKUX PeaKiuii
NMPOBOJIOKH; B3aMMOJEHCTBHE PACTBO-
POB €IKOro HaTpa W XJIOPHAA MEIH;
B3aMMOJIeliCTBHE PACTBOPOB YKCYCHO#
KHCJIOTHI M THIPOKAPOOHATA HATPHSI.
19. | Xumuuyeckue ypaBHEHUS. YMEHHUE COCTaBIISATh http://sysmanova.narod.ru Kabuner xumuu: cair JI.B. §20
BrimonHeHHE TPEHUPOBOYHBIX YpaBHEHHSI XUM. PEaKIIHii. PaxmaHoBo#t
YIPaKHEHUH [0 COCTABJIEHUIO YPABHEHUM http://www 104.webstolica.ru Kiaccuduxanms
XUMHYECKHX peaKiuii XUMHYECKHX PEaKIHil
http://classchem.narod.ru KouTpen — Xumus 11 Bcex:
y4e0HO-UH(DOPMAIIMOHHBIN CalT
http://kontren.narod.ru MaTepuains! kadeaps GU3NIECKOHI
u xojutonHOH xumun KOxHOTO (henepaasHOTo
YHHBEPCHTETA
20. | Tumbl XUMUYECKUX PEAKITUI yMeHHue ompenenarts | http://www.physchem.chimfak.rsu.ru Metronuka §21 PeakTuBbl 1

TP
Jlabopamopuotii onvim_Nel 6.
Tunwt XUMUYECKUX peaxkuyuii:

pasznoxcenue 2uopoxkcuoa meou (Il);

peareHTbl M NPOAYKTHI
peaKium;

paccTaBisATh
K03(HULIUCHTHI B

o0y4eHus XuMun: cailT kadenpsl xumun HI'TIY
http://mctnspu.narod.ru Meronuueckoe 00beAMHEHUE
yuuteneit xumun CeBepo-BocToyHOro okpyra ropoaa
MocKkBbI

XHUMUYECKOe
obopymoBaHue



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

e3aumodeiicmeue xyceneiqa ¢ pacmeopom
xnopuoa meou (Il), e3aumooeiicmeue
okcuoa meou (Il) c pacmeopom conanoii
KUCciomel.

YpaBHEHHUSIX peakivii Ha
OCHOBE 3aKOHA COXpaHECHHUS
MAacChl BEIIECTB

http://bolotovdv.narod.ru Hanometp:
HAHOTEXHOJOTHYECKOE COOOIIECTBO

21.

ITogroroska xk 'NMA, BITP

Pat6ora ¢ Kum

http://www hemi.nsu.ru OTKpHITEIH KOJUTSIDK: XUMHUS
http://www.chemistry.ru JIucTaHIIMOHHAS OJIMMITHAJIA TT0
XMMUH: TeJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIH
MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
vy JlMCcTaHIHOHHBIE IBPUCTHYECKHE OJTUMITHAIBI 110
XHMHUH

http://www eidos.ru/olymp/chemistry 3anumaTtenbHas
XHMUS

§1-21

22,

TecToBbIH KOHTPOJIb:«OCHOBBI
IKCMEePHUMEHTAILHOH XUMHHY.

TectupoBanue

http://chemworld.narod.ru Caiit «BupTyanbuas
XMMHUUECKast IIKOJIa»

http://maratakm.narod.ru Cait «Mup XumMum»
http://chemistry. narod.ru XuMuK.py: caliT o xumun
http://www.xumuk.ru Xumudeckasi CTpaHHIKa
SIpocnasckoro LleHTpa TeaeKOMMYHUKALUNA U
nH(GOPMAIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumnueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yue6Hbie u cripaBoYHbIe MaTepHaIbl

Paznen 2. [IpakTUKYM M0 U3yYeHHUIO ra30B: KUCJI0poaa U Bogopoaa (7 4)

23.

Kucnopoa. Peakiuu, ucnons3yemsle s
MOTy4eHHUS KHCIIOpoJa B labopaTtopun
TP

Jlemoncmpayuonnslit Ikcnepumenm Ne
7. «llonyuenue u cooupanue Kuciopooa
6 1abopamopuu

U 3anONHEnUe UM 2a30Mempay

‘YMeHue xapakrepus3oBarth
KHCJIOPOJI KaK XUMIYECKUH
3JIEMEHT U IIPOCTOE
BEIIIECTBO; PACMO3HABATH
OTIBITHBIM ITyTEM KHCIIOPOI
CobmnroieHue HOpM
TIOBEJICHHS B OKPY>KaromeH
cpeze, mpaBuII 3J0POBOTO
obpa3a Ku3HU

http://ru.wikipedia.org/wiki/Xumusg XuMus 115 BCeX:
WUTIOCTPUPOBAHHbIE MaTepHalibl 10 00IIeH,
OpraHM4ecKol M HeopraHudeckoit xumuu http://school-
sector.relarn.ru/nsm Xumus u xu3Hb — XXI Bek:
Hay4YHO-TIOMYJISIPHBIN KypHaI

http://www.hij.ruXumo3a: cooOIIECTBO y4YHTENeH XUMHU
Ha nopTaie «CeTh TBOPYESCKHX YUHTEIICH
http:/it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IxonbHUKAM O XUMHH: CAUT XMMUYECKOTO (DaKyIbTeTa
Antl'Y

http://www chem.asu.ru/abitur DnexrpoHHas
OuOIMOTEKa 110 XUMUH U TEXHHUKE

§22

PeakTuBbl u
XUMHYECKOe
o0opyIoBaHHe

24.

XUMHUYECKUE CBOMCTBA KUCIOPOA.
OKCHIBL.

TP

Jlabopamopnuwiit onvim Nel7.
«lopenue cepol u hocghpopa na eozoyxe
u 6 Kuciopooey

Jlabopamopnuwiit onvim NelS§.

PabGora ¢ kHHUTOH,
BBIITOJTHEHHE U
HaOJrOICHUE
IKCIEPUMEHTA,
rpaduyeckas paboTa
ydamuxcs, padoTa ¢
TEXHUYECKUMU CPEJCTBAMU

http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl
yuureast xumun: caiit H.}O. CeicMaHOBO#
http://sysmanova.narod.ru Kabuner xumuu: cair JI.B.
PaxmaHoBo#

http://www 104.webstolica.ru Kinaccuduxars
XUMUYECKUX PeaKIi

§23, 24

PeakTuBEI B
XAMHYECKOE
obopymoBaHue



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

«l'openue rncenesa, meou, MazHusa Ha
6030yxe U 6 Kuciopooe»
JlabopamopHhutii onvim Nel9.
Paccmompenue 06pa3yoe okcuoos
(yenepooa (IV), éodopooa, ¢pocghopa,
Meou, Kanvyus, yeeneza, KpemHus).

00y4eHUsl, BHIIIOJIHEHNE
YIPaXHEHUH U pelICHUE
3ajad.

25. | IloaroroBka x A, BIIP http://www hemi.nsu.ru OTKpHITEIN KOJUTSIDK: XUMHS
http://www.chemistry.ru JIucTaHIIHOHHAsT OJIMMITHAA IO
XMMUH: TeJICKOMMYHUKAIIMOHHBIN 00pa30BaTe/IbHbIH
MPOCKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
y JducTaHIIMOHHBIE 3BPUCTHYECKHE OJJUMITHAIBI 10
XUMUU
http://www eidos.ru/olymp/chemistry 3anumaTtenbHas
XUMuUst
26. | Bo3myx u ero cocras. Ha6aronenue u http://www.physchem.chimfak.rsu.ru Meronuxka §27 [Mpubop mis
TP odopmiIeHHE PE3YILTATOB oOyueHust xumun: caiT kadenper xumuu HI'TIY OIpEJEIICHUS
Jemoncmpayuonnslit 3kcnepumenm Ne OIIbITa http://mctnspu.narod.ru Meroandeckoe 0ObeTUHEHIE €OCTaBa BO3lyXa
8. «Onpeoenenue cocmasga 8030yxa» yunteneit xumun CeBepo-BocTouHoro okpyra ropoaa
MockBbl
http://bolotovdv.narod.ru Hanometp:
HAHOTEXHOJOTHYESCKOE COOOIIECTBO
27. | Bonopon. ITonydyenne Bogopoaa. Mepsl Habnronenue u http://www. nanometer.ru OHJIaifH-CIIpaBOYHHUK §28 PeaxTuBbl 1
6e30MmacHOCTH Mpu paboTe ¢ BOJOPOAOM. | odopmileHHE pe3yabTaToB XUMHUUecKuX deMenToB WebElements XUMHUYECKOE
Iposepka Ha uncroty. I'pemyunii ras. OIIbITa http://webelements.narod.ru [Tonynsipaas OubauoTeKa obopynosanne
TP XMMHYECKHX DJIEMEHTOB
Hemoncmpayuonnvuii sxcnepumenm Ne http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1
9. «Ilonyuenue u cooupanue 6000pooa 6 CHPaBOYHEIE MATEPHATIBI [0 XHMMUK
nadopamopuu. Onvrm Kagenouway http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumuu
28. | Xumnueckue CBOMCTBa Bozoponia. | CocraBieHue ypaBHEHUS http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. §29 PeakTuBbl 1
[Ipumenenue. peakuui, PaxmanoBo# XHMHUYECKOE
Jemoncmpayuonnslit Ikcnepumenm Ne | XapaKTepU3yHOLIUX http://www 104.webstolica.ru Kiaccuduxanms obopymoBaHue

10. «Ilonyuenue 600opoda peakyuei
ANIOMUHUA CO CMeCbIo cyabhama medu
U Xa0puoa Hampua»

P

Jemoncmpayuonnsiii Ikcnepumenm Ne
11.3anumamenvhoie onvimol ¢
6000p00OM: lemarouias danka,
63pblearouiuecs ny3vipu, 1emarouiue
MbLIbHbIE WLAPUKU.

XUMHUYECKHE CBOMCTBA
BOZIOPO/JIa, Ha3bIBATh
MPOAYKTHI PEAKI[UU
HUcnonb3oBanue
MPaKTUYCCKHUX U
Ja00paTOpHBIX PadoT,
HECIIOKHBIX
JKCIEPUMEHTOB IS
JIOKa3aTeIbCTBA
BBIIIBUT'AEMBIX
MPEATNOI0KECHUH; ONUCaHNUE
pPE3YJIBTATOB 3TUX PAabOT

XUMUYECKUX PeaKimii

http://classchem.narod.ru KouTpen — Xumus 11 Beex:
y4eOHO-HH(POPMAIIMOHHBIA CalT

http://kontren.narod.ru MaTepuains! kadeaps GU3NIECKOHI
1 KoJtontHo# xumun KOxkHOTO (henepanbHOTo
YHUBEpPCHUTETA



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

29.

TecToBbI KOHTPOJIb:«[IpakTHKYM 1O
H3Y4YeHHIO Ira30B: KHCJI0POAa U
BOJOPOJaY.

TectupoBanue

http://home.uic.tula.ru/~zanchem W3 onbiTa padoTs
yuuresas xumun: caiit H.}O. CeicMaHOBOI
http://sysmanova.narod.ru Kaburet xumun: caiit JI.B.
PaxmanoBot

http://www 104.webstolica.ru Kiaccuduxanms
XUMHUUYECKUX pEeaKLUH

Pa3gen 3. IIpakTHKYM 110 H3y4YEeHHIO CBOIICTB BO/ILI H PACTBOPOB (9 1)

30. | Boma. Metojpl onpeneneHus: cocTaBa Ha6aronenune u | http://ru.wikipedia.org/wiki/Xumuss XuMus U1 BCEX: §31, Bomp. 1, JlaT4uk snexTpo-
BOZBI - AHAJU3 H CHHTE3. odopMIICHHE  Pe3yJIbTATOB | WITIOCTPUPOBAHHBIC MATEPUAIIBI 1O OOIIEH, 4,5,crp.106 | mposoaHoCTH,
TP OIIBITA OPTaHMYECKO ¥ HEOPraHUIeCKOH xumuu http://school- unpoBoi
Jabopamopnuiii onvim Ne 20. sector.relarn.ru/nsm Xumust u xxu3Hb — XX Bek: MHKpPOCKOII
«Onpeoenenue 6000np0OGOOHOI u HAYYHO-TIOMyJISAPHBIH KypHAIT
OUCMUNIUPOSAHHOU 600b1» http://www.hij.ruXumo3a: coOGIIECTBO yUHUTENCH XUMHUU
Ha noptane «CeTb TBOPYECKUX yUUTENei»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IIxoMpHUKAM O XUMHHU: CAUT XUMHUYECKOTO (haKyJIbTeTa
Antl'Y
http://www chem.asu.ru/abitur DnexrpoHHas
OMOJIMOTEKA 10 XUMUU M TEXHHUKE
31. | dusnyeckue U XUMHYECKUE CBONCTBA Hab6nronenue u http://chemworld.narod.ru Caiit «BupTyansaas §32, TecTsl, PeaxTuBbI N
BOJIBI. odopMIICHHE PEe3yIbTATOB XUMHUYECKAsl ITKOJIay ctp. 109 XUMHUYECKOe
P OIIBITA http://maratakm.narod.ru CaiiT « MHp XHMHI obopyoBanue
Jlabopamopnyuii onvim Ne21. http://chemistry. narod.ru XuMuK.py: caliT o xumun
OKpacka uHOUKamMopos 6 HeumpanbHoll http://www.xumuk.ru Xumudeckasi CTpaHHYKa
cpede Spocnasckoro LleHTpa TeIeKOMMYHUKALMNA U
. UH(OPMALMOHHBIX CUCTEM B 00pa30BaHUU
Jlabopamopuyiii onvim Ne22. . http://www.edu.yar.ru/russian/cources/chem
Cpasnenue npood 600bi: 6000nP0O6OOHOI, Xumuueckuii mopraa ChemPort.Ru
U3 20p00CK0Z0 OMKPBIINOZ0 6000€MA. http://www.chemport.ru Xumuueckuii ceps
: . . pBEp
HimHelp.ru: yueOHbIC 1 cClipaBOYHBIC MaTEPHAIIBI
32. | Boma — pacrBopurens. PacTBopsl. [Ipaxtuyeckas pabora http://www. nanometer.ru OHiaiiH-ClIpaBOYHUK §33, Bonp. 5 + | Jdarumk
TP XUMHYECKHX 21eMeHTOB WebElements TECTBI, CTP. TEMIIEPATYPhI
JlaGopamopnutii onvim Ne 23. http://webelements.narod.ru ITomysnsipHast GuGIHOTEKE 113 IJTATUHOBBIH
«H3yuenue 3agucumocmu XAMHYECKHX 3JIEMEHTOB
Pacmeopumocmu eeuiecmea om http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIC U
memnepamypun» CIIPAaBOYHBIC MATEPHAIIBI 10 XUMUHU
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumun
33. | HacelieHHsle u HeHacwleHusle | HaOmgronenue u http://sysmanova.narod.ru Kabuuer xumun: caiit JI.B. §34, Bomp. 4, Hudposoit
PacTBOPBHI. odopMIIeHHE PE3yIBTATOB PaxmaHoBO# 5,ctp. 116 MUKPOCKOI
TP OITbITa http://www 104.webstolica.ru Kiaccuduxanms

Jlabopamopnwiit onvim Ne
24.«Haonwooenue 3a pocmom
Kpucmannoe»

XUMUYECKUX PeaKIHit

http://classchem.narod.ru KouTpen — Xumus is Bcex:
yae0HO-NH(DOPMAIIMOHHBIN CalT

http://kontren.narod.ru Matepuansl kadenpsl GU3NIECKOM



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

1 kKoJtongHOM XumuH FOxHOTO deneparbHOTO
YHUBEPCHUTETA

34.

Jlabopamopnuwiit onvim No 25.
«lIepecviuennulii pacmeop»

HaOmronenne n
odopMIIeHHE Pe3yITHTaTOB
OIbITa

http://home.uic.tula.ru/~zanchem W3 onbiTa padoTs
yuutesast xumuu: caiit H.1O. CpricMaHoBo#
http://sysmanova.narod.ru Kaburet xumun: caiit JI.B.
PaxmanoBot

http://www 104.webstolica.ru Kinaccuduxanms
XMMHUUYECKHX PeaKIui

§34 moBToOD.,

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

117

JlaTank
TEMIIEPATYPBI
MJIATUHOBBIN

35.

IIpakTuyeckas padora Ne 3
«Omnpenenenne KOHIEHTPAIUH
BelllecTB KOJIOPUMETPHIECKHM T10
KaJMOpPOBOYHOMY rpaguKy»

TP

Hcnonb3oBanue
MIPAKTUYECKUX U
nmabopaTopHBIX padoT,
HECJIOXKHBIX
SKCIIEPUMEHTOB IS
JI0OKa3aTeNnbCcTBA
BbIJIBUT'aCMBbIX
MPEANOJI0KEHUH; ONUCaHNUE
pe3yIbTaTOB ATHX padoOT

http://www.physchem.chimfak.rsu.ru Metonauka
o0ydeHHs XuMuu: cailT kapenpbl xumun HI'TTY
http://mctnspu.narod.ru Metoauueckoe 00beIUHCHHE
yuuteneit xumun CeBepo-BocToyHOro 0OKpyra ropojaa
MockBsl

http://bolotovdv.narod.ru Hanometp:
HAHOTEXHOJOTUYECKOE COOOIIECTBO

§35,
HUHCTPYKTaX
no Th

PeakTuBEI B
XAMHYECKOE
obopynoBaHue,
aTYHMK OIITHYE-
CKOM IIJIOTHOCTH

36.

Kpucranmoruapatsr.
Jlabopamopnuwiit onvim Ne 26.
«Onpedenenue memnepamypul
PAa3N0dcenUA KPUCMAIN0ZUOpama

Ymenne MNPUMCHATH
TMOJIYYCHHBIC 3HAHU IJIsL
pemeHus 3aaa4

http://chemworld.narod.ru Caiit «BupryansHas
XAMHYECKasl [IIKOJIA

http://maratakm.narod.ru Cait «Mup XuMHI»
http://chemistry. narod.ru XuMuK.py: caliT o xumun
http:/www.xumuk.ru XumMuueckas cTpaHUuKa
Spocnasckoro LleHTpa TeneKOMMYHUKALIMI 1
UH(OPMALMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem
Xumunueckuii nopran ChemPort.Ru
http://www.chemport.ru XuMmdecKuii cepBep
HimHelp.ru: yue6Hbie u cripaBouHbIe MaTepHaIbl

§22-35,
3ama4u: 6
ctp.117,4
ctp. 113, 2,
ctp.106

JaTuuk Temmnepa-

TYpBI
TUTATHHOBBIN

37.

Tloaroroska k T'A, BITP

Pabora ¢ Kum

http:/www. nanometer.ru OHiaiiH-cClIpaBOYHUK
xuMHuueckux sneMmenToB WebElements
http://webelements.narod.ru [TonynsipHas Oubanorexa
XAMHYECKHUX 3JIEMCHTOB

http:/n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbie u
CIIPAaBOYHBIC MATEPHAIIBI 10 XUMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumun

38.

TecToBblii KOHTPOJIBL: «IIpakKTHKYM IO
H3YYCHHUI0 CBOIiCTB BOJBI "
PacTBOPOB».

TectupoBanue

http://sysmanova.narod.ru Kabuner xumun: cait JI.B.
PaxmaHnoBoi

http://www 104.webstolica.ru Kiaccuduxanms
XMMHUUYECKHUX PeaKIui

http://classchem.narod.ru KouTpen — Xumus 11 Bex:
y4eOHO-MHPOPMAIIMOHHBIN cailT

http://kontren.narod.ru Matepuanst kadeapsl pu3nIecKon
u KoJutonHo# xumun FOxxHOTO (henepansHOrO
YHUBEPCHUTETA



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

Pasnen 4. OcHoBbI pacueTHOM XumMuu (4 4)

39. | MoJs — eIUHUIA KOJIMYECTBA BENIECTBA. | Bpryucienue Kommuectso | http://www.physchem.chimfak.rsu.ru MeTtoauka §36, §37
Mounsapnas  Macca. BblUMCIEHMS 10 | pemjecTBa WM Maccy 1o oOydeHust XuMud: caiT kadenpsl xumuu HI'TTY
XUMHUYECKUM YPAaBHECHUSAM. KOJIMYECTBY BELIECTBA WU http://mctnspu.narod.ru MeToan4yeckoe o0beIMHEHNE

Macce peareHTOB WiIn yuuTteneit xumuu CeBepo-Bocrounoro okpyra ropoja
MPOAYKTOB PEaKIINU MocKBBI

VYMeHne BEMHCIATh http://bolotovdv.narod.ru Hanomertp:
MOJSIPHYIO MaccCy 1o HAHOTEXHOJIOTHYECKOE COOOIIECTBO
(hopmyne coequHEHNS,

KOJIMYECTBO BEIECTBA,

00BeM WK Maccy o

KOJIMYECTBY BEI[ECTBA,

00BEMy HITH Macce

pearcHTOB WK MPOIYKTOB

peakuuu

40. | 3akoH ABoraapo. MoJspHbIiH 00BeM http://chemworld.narod.ru Caiit «BupryansHas §38
ra3oB. OTHOCHUTEbHAS JIOTHOCTH T'a30B. Pabora ¢ kHUTOA, XUMHUYECKAsl IIKOJIA»

Brruncnenns no XuMu4eCKuM BBIIOJIHCHHUE U http://maratakm.narod.ru Cait « Mup XuMum»
YPaBHCHHMSAM. HabmoIeHne http://chemistry. narod.ru XuMuK.py: caliT o xumun
JKCIIEPUMEHTA, http://www.xumuk.ru Xumudeckasi CTpaHUYKa
rpaduueckas padoTa SIpocnasckoro LleHTpa TeIeKOMMYHUKALMNA U
y4amuxcs, pabota ¢ UH(OPMAMOHHBIX CUCTEM B 00pa30BaHUH
TEXHUYECKUMH CpeACTBaMH | http://www.edu.yar.ru/russian/cources/chem
00y4€HMs1, BBITIOJHEHHE Xumuyeckuit nopraa ChemPort.Ru
YIPaXHEHUH U PEIICHUE http://www.chemport.ru XuMmdecKkuii cepBep
3aj1ad. HimHelp.ru: yue6Hble u cripaBoYHbIe MaTepUalIbl

41. | O6paboTKa FIKCTIEPUMEHTANBHBIX TJAHHBIX | PaboTa ¢ KHUTOIA, http://www. nanometer.ru OHIaifH-CIIpaBOYHHUK
C ICIIONb30BaHHEM LU(POBOI BEITIOJTHEHHE U xuMuueckux snemenToB WebElements
naboparopuu «Todka pocTay. HaOJII0ICHUE http://webelements.narod.ru [Tomymsipaast OubmmoTeKa
Yrenne rpauKoB, uarpamm DKCIIEPUMEHTA, XMMHYECKHX 3JIEMEHTOB

rpadudeckas padota http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHBIE U
yuaruxcs, pabora ¢ CIPAaBOYHbIC MATEPHAIIBI 10 XUMHHU
TEeXHUYECKUMHU cpeicTBaMu | http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
00yUYCHHMSI, BBITOJHCHHE Mup XUMUH
YIPaKHEHUH U peleHue
3aja4.
42. | OOBEeMHBIC OTHOIICHUS Ta30B MpU PacyeTsl Ha ocHOBE http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl §39

XUMHUYECKUX PEAKIUAX

YpaBHEHMH peakiuii, yMeTb
BBIYHCIISATH: KOJIMYECTBO
BEILECTBA, 00BEM HIIH
Maccy 10 KOJIHYECTBY
BEIlleCTBA, 00bEMY HITH
Macce peareHToB U
MPOIYKTOB PEaKINU
(HaxoauTh 00BEM Ta3a Mo
KOJIMYECTBY BELIECTBA,

yuuteas xumuu: caiit H.}O. CpricMaHoOBO#
http://sysmanova.narod.ru Kabunet xumun: caiit JI.B.
PaxmanoBo#

http://www 104.webstolica.ru Kiaccuduxanms
XUMHYCCKHUX PEaKIIHA
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Macce Uik 00beMy OJTHOTO
W3 PEareHTOB WK
MIPOYKTOB PEAKIIHH)

Paznen 5. IlIpakTukyM 1o U3y4eHHUIO CBOICTB BelleCTB OCHOBHBIX KJIACCOB HEOPraHUYeCKUX coennHenuii (12 1)

43. | Okcugsr: knaccudukanms, | PaGora ¢ KHUIOi, http://sysmanova.narod.ru Kabuner xumun: cairr JI.B. §40 PeakTuBbl 1
HOMEHKJIaTypa, CBOMCTBA, IIOJYYEHUE, | BBHINOJIHEHUE U PaxmaHoBoOM XHUMHYECKOE
NPHUMEHEHHE. HaOJIIoeHNE http://www 104.webstolica.ru Knaccuduxanus o0opynoBaHue
TP JKCIICPUMCHTA, XAUMHYCCKHUX PEaKITHIA
Jlabopamopubiii onvim Ne27. rpaduueckas pabora http://classchem.narod.ru KonTpen — Xumus 1i1s Beex:

Haonwoenue pacmeopumocmu oxcuoos yuamuxcs, padora ¢ y4eOHO-MH(OPMALMOHHBIA CAaUT

AIOMURUS, HAMPUSL, KATbUUA U MEOU 6 | 1expyqeckumu cpeacTBamu | hitp:/kontren.narod.ru Marepuansr kaeaps! Gpusnaeckoii
6ode. . 00y4YeHHS, BBIITOTHCHHE u xoJutonHON xumun HOxHOTO (henepaabHOro
Jabopamoprniii onsim Ne25 YIpaKHEHUH U pelIeHUe YHUBEpPCHUTETA

Onpeoenenue Kucnomuocmu- | ..

OCHO8HOCHU cpednl noJIyueHHbIX

PAcmeopos ¢ ROMOWbI0 UHOUKAMOPA.

Jlabopamopnutii onvim_Ne29.

Ilonyuenue  yenekucnozo  zaza  u

e3aumodeiicmeue €20 ¢ U3BECHIKOBOIL

60001l.

44, | Tuapokcumabl. OcnoBanus: | [Ipakrudeckas paborta http://chemworld.narod.ru Caiit «BupryanbHas §41 Jatuuk pH
KIIaccu(uKaIms, HOMEHKJIATypa, XUMHUYECKas IIKOJIa»

MOJIy4eHHeE. http://maratakm.narod.ru Caiit « Mup XUMHAI»

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

Jladopamoprnutit onvim Ne 30. http://www.xumuk.ru Xumudeckas CTpaHUIKa

Bsaumooeiicmeue okcudos kanvyus u SApocnasckoro LieHTpa TeneKoOMMyHHKaLMNA 1

gocopa c 60001i, onpedenenue xa- MH(OPMAIMOHHBIX CHCTEM B 00pa30BaHKH

Ppaxkmepa 00pazo06asuiezoca 2uOpoKcuUOa http://www.edu.yar.ru/russian/cources/chem

¢ HOMOW{BIO UHOUKAMOPA. Xumuueckuii nopraa ChemPort.Ru
http://www.chemport.ru XuMmdeckuii cepBep

Jlabopamopmnuwiit onbvim No 31. HimHelp.ru: yueOHbIe U CLIpaBOYHBIC MATEPUAIIBI

«Onpeodenenue pH paznuunvix cpeoy

IIpakTuyeckas padora Ne 4.

«Onpenenenne pH pacTBOpPoOB KHCJIOT

M 11eJI04eii»

45. | Xumuueckue  cBoiictBa  ocHoBaHuWil. | CoctaBnenue — ¢Gopmyinsl | http:/sysmanova.narod.ru Kabuner xumuu: caiit JI.B. §42 Hatuuk pH,
Peaxrust HEHTpamu3aIuy. Okpacka | HeOpraHMYECKHX PaxmaHOBOI#H no3atop o0bEMa
HUHIUKATOPOB B IIEJIOYHON U | COeIUHEHUN U3YYCHHBIX http://www 104.webstolica.ru Kﬂaccn(l)l/n(au[/[g KUOKOCTH,
HEUTpambHOW  cpenax. [IpumeHenne | KiIaccoB (ocHOBaHMH); | xUMHUECKUX peaxruit OropeTka,
OCHOBAHHH. YPaBHCHUA XUMHYECKUX | http://classchem.narod.ru KonTpen — Xumus s Beex: JaTIuK
TP peaxiuii (XapakTePHBIX UL | yyeGHO-MHpOPMALMOHHBII CaiT TeMIIepaTyphl
Jla6opamopnyiii onvim Ne 32. «Peaxyus | OCHOBaHWIL); http://kontren.narod.ru Marepuansl kKadeapsl Gpu3zuueckoi TIATHHOBBIH,
neampanusayuuy. /lemoncmpayuonnoiii | XapakKrepusosaTh U KoyutouaHoM xumun KOxKHOro (enepanbHoro AAaTIHK NaBJICHHA,
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axcnepumenm N 12. «Ocnoganus.
Tennosoit 3¢ppexm peaxyuu cudpokcuoa
Hampusa ¢ y2neKucivim 2a3om»
Jlabopamopnwiit onvim No33.
Bzaumooeiicmeue pacmeopoe kuciom

co wenouamu.

Jlabopamopnuiit onvim_Ne34.
Ilonyuenue nepacmeopumvix 0CHOBAHUIL
U ucciedosanue ux ceolcme (Ha
npumepe 2uopoxcuoa meou (11)).

XHUMHYCCKHEC CBOMCTBa
OCHOBHBIX KJIaCCOB
HEOPTaHMYECKUX  BEIIECTB
(ocHOBaHMi)

YHHUBEPCHTETA

MarHuTHas
McCIIaJIKa

46. | AMdoTepHbIC OKCUIBI U THAPOKCHUIBL. IIpakTukym http://www.physchem.chimfak.rsu.ru Metoauka §43
Jlabopamopnutii onvim Ne35. oOy4enust xumun: caiT kadenpsr xumuu HI'TIY
Honyuenue amgpomepnuix ocnosanuit u http://mctnspu.narod.ru Meroandeckoe 0ObeTUHEHIIE
uccnedosanue ux ceolicme (Ha npumepe yunteneit xummun CeBepo-BocTouHoro okpyra ropoaa
2udpokcuoa yunxa (I1)). MockBbI
http://bolotovdv.narod.ru Hanometp:
HAaHOTEXHOJIOTHYECKOE COOOIIECTBO
47. | Kucnorsl.  CocraB.  Kmaccuduxanus. | Pemenue TBopueckux 3a1a4d | http://chemworld.narod.ru Caiit «BupryasbHast §44 PeaxTnBBI N
Howmenknarypa. [ToryueHne KUCIOT. XUMHUYECKast IKOJIa» XAMHIYECKOe
P http://maratakm.narod.ru CaiiT « MHp XUMHU» obopynoBaHue
http://chemistry. narod.ru XuMuK.py: caiiT o xumun
http://www.xumuk.ru Xumudeckasi CTpaHUYKa
SIpocnasckoro LleHTpa TeaeKOMMYHUKALUNA U
WH(POPMALMOHHBIX CHCTEM B 00pa30BaHIH
http://www.edu.yar.ru/russian/cources/chem
Xumnueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep
HimHelp.ru: yue6Hble u cripaBoYHbIe MaTepHalIbl
48. | XvMHYECKHE CBOMCTBA KUCIIOT Pabora ¢ kHHTrOH, http://sysmanova.narod.ru Kabuner xumun: cait JI.B. §45 PeakTuBbl
BBITIOJIHEHUE U PaxmanoBoit XUMHYECKOE
TP HaO0JIr0ICHUE http://www 104.webstolica.ru Kinaccuduxanus obopymoBaHue
Jlabopamopnytii onvim Ne36. 9KCIEPUMEHTA, XMUMHYECKHUX PEAKIMH
Bsaumooeiicmeue memannos (mazhus, | rpaduueckas paGora http://classchem.narod.ru KonTpen — Xumus s Beex:
yunKa, ycenesa, meou) ¢ pacmeopamu yuanmxcs, padora ¢ y4eOHO-MHPOPMAIIMOHHBIN CANT
kucaom. 5 TeXHUYECKMMH cpejicTBaMu | http:/kontren.narod.ru Marepuans kadeapsl Gpu3mueckoii
Jabopamopnbiii onvim Ne37. 06y4eHH s, BHITIONHEHNE M KOJLTonHOM xuMuu FOxkHOro (eepansHOro
Bzaumooeiicmeue oxcuoa meou (Hg u VTIPAKHEHHMIT 1 pemmere yHHBEpCHTETA
OKCUOa YUHKA C PACHIEOPOM CEPHOIL sanad.
Kuciomel.
Jlabopamopuutii onvim Ne38.
B3zaumooeiicmeue pacmeopos Kuciom c
HepacmeopuMbIMu 0CHOBAHUAMU.
49. | Comu. Knaccuduxarus. Homenkmnarypa. CocraBneHnue ¢dopmynsr | http://www.physchem.chimfak.rsu.ru Meroauka §46, Bomp. 2, PeakTuBEI U
Croco6bI momryueHus conel HEOPraHUYEeCKHX 00y4eHus xuMuu: caT kadeapsl xumuu HITTY 3, ctp.160 XUMHUYECKOE
COeIMHEHUH U3YYCHHBIX | http://mctnspu.narod.ru Metonndyeckoe 00beIMHEHNE obopynoBaHme

KJ1accoB (coJei);

yuureneit xumun CeBepo-BocTouHoro okpyra ropojaa
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YMEHHE Ha3bIBaTh
COEIMHEHUS H3YIEeHHBIX
KJ1accoB (coueit);
OIpenenaThb
MPUHAATIEC)KHOCTh BELIECTB
K OIIpe/IeIEeHHOMY KJlaccy
coequHeHui (coneit);
YMEHHE COCTABIIATh
(hopMyJIBI HEOPTaHUUECKUX
COEMHEHU N

MockBbl
http://bolotovdv.narod.ru Hanometp:
HAHOTEXHOJOTUYECKOE COOOIIECTBO

50. | IIpakTuyeckas padora Ne S. Hcnons3oBanue http://ru.wikipedia.org/wiki/Xumusg Xumus 1js BCex: Hudporoii
«IloxydyeHne MeTHOTO KYIOPOCa» MPAKTHYECKUX H WLTIOCTPUPOBAHHBIE MATEPUAITBI TIO OOIIEH, MHKPOCKOIT
nmabopaTopHBIX padoT, OPTaHMYECKOM ¥ HEOPraHUIECKOH XUMHH
HCCJIOKHBIX http://www.hij.ruXumo3a: coo0IIeCTBO yUUTENEH XUMUH
SKCICPUMEHTOB UL Ha noprasie «CeTb TBOPUECKUX yUUTETeD»
A0KA3aTCILCTBA http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
BBIABATACMBIX IIKOIbHUKAM O XUMHUH: CAHT XUMUYECKOTO (GaKyIbTeETa
TIPEJIOJIOKEHUH; ONMCAHUE | A 1Y
Pe3sy.IbTATOB 3THX paboT http://www chem.asu.ru/abitur Dnexrponnas
OHOIMOTEKA 0 XUMUU U TCXHHUKE

51. | CsoiicTBa coneit Pabota ¢ xkHuUrOM, http://www. nanometer.ru OHJIaifH-CIIpaBOYHHUK §47 PeakTuBbl 1
BEITIOJTHEHNE U XUMHUecKuX 31eMeHToB WebElements XUMHYECKOE
HaOJroIeHUe http://webelements.narod.ru [Tomymsipaast OubmmoTeka o0opynoBaHue
JKCIIEPUMEHTA, XUMHUYECKHX DJIEMEHTOB
rpaduueckas pabora http:/n-t.ru/ri/ps Caiit Alhimikov.net: yueOHble u
ydarmxcs, pabora ¢ CIPABOYHBIC MATEPUAIIBI 10 XUMHU
TEXHHUYECKUMHU cpeacTBaMu | http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
00yueHHSI, BBITOJHCHHE Mup XUMUH
YIPaKHEHUH U peleHue
3a/1a4.

52. | TlpakTuyeckas padora Ne6. Pemenne IpakTHueckas paboTa http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl §47,848, PeakTuBEl U
IKCHEPUMEHTANIBLHBIX 32/124 MO TeMe yuutessi xumuu: caidt H.}O. CricMaHOBOIH HHCTPYKTaX XHUMHYECKOE
«IIpaKTHKYM 10 H3y4YEHHUIO CBOHCTB http://sysmanova.narod.ru Kabuner xumuu: caiir JI.B. no Tb obopynosanne
BEIECTB OCHOBHBIX KJIACCOB PaxmaHoBOiIH
HEOPraHUYeCKUX COeAHHEeHHH» http://www 104.webstolica.ru Kinaccuduxanus

XUMHUUYECKHUX PEaKIii
53. | Iloaroroska k TUA, BIIP Pemenne TUIIOBBIX http://chemworld.narod.ru Caiit «BupTyansHas §40-47

MPUMEPOB KOHTPOJIbHO-
W3MEPHUTENbHBIX
MaTepHaoB

XMMHUYECKasl IIKOTa»

http://maratakm.narod.ru Caiit «Mup XumMum»
http://chemistry. narod.ru XuMuK.py: caliT o xumun
http://www.xumuk.ru Xumudeckasi CTpaHHIKa
SApocnasckoro LleHTpa TeTeKOMMYHHKAUN U
WH(POPMAMOHHBIX CHCTEM B 00pa30BaHIH
http://www.edu.yar.ru/russian/cources/chem
Xumnueckuii nopran ChemPort.Ru
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http://www.chemport.ru Xumudeckuii cepep
HimHelp.ru: yueOHbIe 1 cipaBOYHbBIC MaTEPHAIIBI

54. | TecToBblii KOHTPOJIb: «IIPAKTHKYM IO TectupoBanue http://sysmanova.narod.ru Kabuner xumum: cait JI.B.
H3Y4YEHHIO CBOICTB BelleCTB OCHOBHBIX PaxmanoBoit
KJIACCOB HEOPraHMYeCKUX http://www 104.webstolica.ru Kiaccuduxanns
cOeIHHEeHHID». XUMHUYECKUX peakunﬁ

http://classchem.narod.ru KouTpen — Xumus i Beex:
y4eOHO-MH(POPMAIIMOHHBIN CailT
http://kontren.narod.ru MaTepuains! kadeapsl GU3NIECKOI
1 KoJutonHo! xumun FOxHOTO (hemepaIbHOTO
YHHUBEpCHUTETA

Pasnen 5. OcHOBBI ONIBITHO-IKCIIEPMMEHTAJLHON M NIPOEKTHOM AesiTeJibHOCTH (164)

55. | TexHnka Ge30maCHOCTH NPH BBINOJIHCHNUH | Vmenuwe xapakTepu3oaTh | http://ru.wikipedia.org/wiki/Xumus Xumus 1is Beex: PeaktuBbl u
CaMOCTOATCIIbHBIX OIIBITOB " | paykHEUIIUEC XAMHAYECKHE | WLIXOCTPUPOBAHHBIC MATEPHUAJIBI 110 06H16171, XUMHYECCKOC
9KCTICPUMCHTOB B JOMAIIIHUX YCIIOBUSX U | [OHATHS: XMMHYECKMI | OPTraHNYECKOW W HeOpraHW4Ieckoit xumuu http://school- o0opymoBaHue
¢ HCIIOJIB30BaHNEM 060pynOBaHMs | sement, Kimaccubukamums | sector.relarn.ru/nsm Xumus u xuszap — XXI Bek:

XMMHUYECKOH 1abopaTopuu. BCIIIECTB HAYYHO-TIONYJISIPHBIN JKypHAIT
http://www.hij.ruXumMo3a: coOOIIECTBO YUHTENCH XUMHH
Ha noprayic «CeTh TBOPUECKUX YUUTEIICH»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IIxoMpHUKAM O XUMHHU: CAUT XUMHUYECKOTO (haKyJIbTeTa
Antl'y
http://www chem.asu.ru/abitur DnextpoHHas
O0uOIMOTEKA M0 XUMHUU M TEXHUKE

56. | IIpakTuueckas padora Ne7. O6pamenue | Mcnonp3zoBanue http://www.physchem.chimfak.rsu.ru MeTtonuka PeaxTuBbl 1
CO CTEKIIOM (CrubaHue CTEKJISTHHON nabopaTopHOTO 00y4eHus XxuMuu: caiT kadeapel xumun HITTY XUMHUYECKOE
TPYOKH, M3TOTOBIICHHE: UIIETKH,; obopynoBaHus 1 http://mctnspu.narod.ru Meroandeckoe 00ObeIMHEHNE obopyoBaHHe
KaIMIUIAPOB; HPOCTEHILINX Y37I0B; CTEKIISTHHOM HOCYIBI, yuuteneil xumun CeBepo-BocTodnoro okpyra ropoaa
MPOCTENINUX MPUOOPOB) MPOBEJCHUE HECIOKHBIX MOCKBEI

SKCIICPUMCHTOB JUIA http://bolotovdv.narod.ru Hanometp:
AOKA3aTCILCTBA HAaHOTEXHOJIOTHYECKOE COOBIIECTBO
BBIJIBUTaEMBIX
MPEIIIOJIOKEHUIT; OTTMCaHUE
pe3yapTAaTOB ITHX padoT
57. | Xumuueckuil aHau3: KaUeCTBEHHBIHN U http://chemworld.narod.ru Caiit «Bupryansaas Peaktussl u

KOJINYECTBEHHBII

3HaHHWe OCHOB
XUMHYECKOTO aHAIA3a

XMMHUUECKast IIKOJa»

http://maratakm.narod.ru CaliT «Mup XUMHMI»
http://chemistry. narod.ru XuMuK.py: caliT o xumun
http://www.xumuk.ru XumMuueckas cCTpaHUYKa
Spocnasckoro LleHTpa TeIeKOMMYHUKALMN 1
nH(OPMaMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumnueckuii nopran ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepep

XUMHUYECKOE
o0opynoBaHue
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HimHelp.ru: yueOHbIe U CIipaBOYHBIC MaTEPHAIIBI

58. | Teopernueckue OCHOBBI OIBITHO- | YMeHHUE OOBICHATD http://www. nanometer.ru OHJIaifH-CIIpaBOYHHIK PeaktuBsl u
9KCIIEPUMEHTAILHOM u MPOEKTHOH | 3aKOHOMEPHOCTH XMMHUUYECKHX eMeHToB WebElements XHMHUYECKOE
AEATENBHOCTH. M3MEHEHHsI CBOWCTB http://webelements.narod.ru [Tonmynsapras 6ubanorexa obopynoBanne

BCILECTB , 3SHAHUC OCHOB XUMHAYECKUX DIIEMEHTOB
3KcnepﬂMfHTaHLH0ﬁ H http:/n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbIe 1
HPOCKTHOM NCATCILHOCTH CIIPaBOYHBIC MATEPHAIBI TI0 XUMUH
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumuu

59. | Bri6op Temsl mpoeKTa. YMeHue maHupOBaTh http://home.uic.tula.ru/~zanchem W3 onbiTa padoTsl

IInaHUpoBaHME NEATETBHOCTH. COOCTBEHHYIO yuuresst xumuu: caiit H.1O. CoicmanoBoii
OKCIEPUMEHTANbHYIO http://sysmanova.narod.ru Kabuner xumuu: caiir JI.B.
JEATEIBHOCTD , yMCHHE PaxMaHOBOIT
BBIIBUI'ATh THIIOTC3BL, http://www 104.webstolica.ru Kinaccudpuxanms
CTaBHTh MPOCKTHRIC 3a/IA9M. | xyMpuecKnX peaiuil

60. | TToaroroBka npoekra. Coop nHbOpManuu | YMeEHHE IAHUPOBATh http://sysmanova.narod.ru Kabunet xumuu: cait JI.B. PeaxTuBsl 1
no fgaHHOM Teme. MozenupoBaHne | COOCTBEHHYIO PaxmanoBoit XUMHUYECKOe
MIPOEKTHOM AESTENbHOCTH. 3KCIEPUMEHTAIBHYIO http://www 104.webstolica.ru Knaccn(bﬂ[{a]_[ﬂ;[ o60py)10BaH1/1e

ACATCIIBHOCTh , YMCHHUEC XUMHUYECKUX PeaKLMil

BBIIBUI'ATh TUIOTE3bI, http://classchem.narod.ru KouTpen — Xumus 1uist Beex:
CTABUTH IPOCKTHBIC 3a11a9H, | yyeOHO-MHPOPMALMOHHBIH CalT

cobupath MHPOPMALMIO U3 | hitp://kontren.narod.ru MaTepuans kadeapb! GU3HIECKOit
PasJIIHBIX HCTOMHHUKOB, U KOJLTOMAHON XuMun KOKHOTO (eiepaabHoro
aHAIM3UPOBATH, yYHHBEpCHTETa

MOJIETIMPOBATh

OKCTIEPUMEHT

61- | Brimonnenue y4eOHBIX MpoeKToB, | Mcnonp3oBanne http://ru.wikipedia.org/wiki/Xumusg XuMus 1 BceX: Peaktuser n

64. OINIBITHO-3KCIIEPUMCHTAJIbHBIX pa6OT. Ha60paT0pHOF0 UJIIOCTPUPOBAHHBIC MaTepHUaibl 110 0011, XUMHUYECKOE
IlpakTuyeckne paGoTHl MO TeMaM | 00OpPYNOBaHUS U OpraHW4ecKod M HeopraHudeckoil xumun http://school- o0opytoBanue
NMPOEKTOB yIalUuXCH CTEKIISTHHOM HOCYIBI, sector.relarn.ru/nsm Xumus u xu3Hp — XXI Bek:

HPOBCACHHUE Hay4YHO-IIOILYJISIPHBII JKypHaI
SKCICPUMCHTOB U1 http://www.hij.ruXumo3a: cOOOIIECTBO yUHUTEICH XUMHH
AOKa3aTeILCTBA Ha noprajiie «CeTh TBOPUECKUX YUUTENEH»
BBIABATACMbIX http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
TIPEATIONOKCHNHN, OTMNCAHNC | 11110 rpppKam 0 XMMUK: CaliT XMMUYECKOTO (haKyIbTeTa
Pe3yJIbTaTOB 3TUX paboT ATy
http://www chem.asu.ru/abitur DnexrponHas
OHMOJIMOTEKA IO XUMUH U TEXHUKE
65. | TloaroroBka yueOHBIX MPOEKTOB K 3amuTe | BBIOOP TeMBI MpoekTa http://ru.wikipedia.org/wiki/Xumus Xumus s BCeX:
WUTIOCTPUPOBAHHBIE MaTEPUAIIBI TIO OOIIEH, OPraHNIECKON 1
HEOPTraHUYECKON XUMHH
http://school-sector.relarn.ru/nsm Xumus u xxu3nb — XXI Bek:
HAY4YHO-TIONYJISIPHBIN JKYPHaJI
66. | I[IpoMexxyTodHas aTTecTaIus. CocraBieHne MeKTpOHHBIX | http://www.physchem.chimfak.rsu.ru Meromuka

3amuTa IpoeKTOB

MpEe3CHTAINI

o0ydeHus Xxumuu: cait kadeapst xumun HI'TIY
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http://mctnspu.narod.ru Meroauveckoe 00beINHCHHE
yuuteneit xumun CeBepo-BocToyHOoro okpyra ropoaa
MockBbl

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

67.

IToaroroBka k 'MA, BIIP: pemenue
MPAKTUKO-OPHUEHTUPOBAHHBIX 3aJaHUN

Pemenne THIOBEIX
MPUMEPOB KOHTPOJIBHO-
M3MEPUTENBHBIX
MaTepuajoB

http://www. nanometer.ru OHiaiiH-ClIpaBOYHUK
XuMHu4IecKuX teMeHToB WebElements
http://webelements.narod.ru [Tomymsipaas OubmmoTeka
XMMHYECKHUX JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yue6HbIC 1
CIIPaBOYHBIC MAaTEPHAIIBI IO XUMHU

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

PeakTuBEI B
XUMHYECKOE
obopynoBaHme

68.

O00011IeHNEe, CUCTEMATH3AIA 1
KOPPEKLIMs 3HaHUI y4aIuxcs 3a Kype

«OKCTIepIMEeHTalIbHAsI XMMHUA», 8 Ki1acc.

TecToBBI KOHTPOJIb.

TectupoBanue

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

http://www 104.webstolica.ru Kiaccuduxanns
XUMHUUYECKHUX PEaKIuii

http://classchem.narod.ru KouTpen — Xumus s Bcex:
y41eOHO-MH()OPMAIIMOHHEIH CalT

http://kontren.narod.ru Marepuansl kadeaps! pusndeckoit
1 KoJtonHo# xumun KOkHOTO (henepanbHOro
YHHUBEPCHUTETA

Pab6ora ¢
TeCTaMH
(MHIMBHIYAIH
HBIC 3aJIaHMs)
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KAJEHIAPHO-TEMATUYECKOE INVIAHUPOBAHUE

9 Kacc

Ne Tema ypoka ®opMbI padoThI € DJIeKTPOHHBIE 00pa3oBaTe/bHbIEe pecypchl Koa-Bo| Jara \Uudopmamu| Hcnonb3oBaHue

n/ o0yJarIMuMHC 4acoB OHHAas o0opynoBaHus

n noaiep:kka | «Touka pocra»

Y4eOHHK
Pyozumuc
IE.,
Denvoman
DI Xumus:
9x.
BBenenue B kypc «JkcnepuMeHTAJbLHAS XUMHA-9» (2 1)

1. | Beoonwtii uncmpyxkmasyc no Th Pabora c KHUTOH, | http://ru.wikipedia.org/wiki/Xumust XuMus Ui Bcex: 1 Texumnka
Xumus - HayKa | BBINOJHEHHE U | WUIIOCTPUPOBAHHBIC MaTEPUAIIBI 10 OOIIEH, OpraHNIecKOi 1 6e301acHOCTH B
IKCIICPUMCHTAIbHAS. HaOJroIeHUe HeopraHmyeckon xumud http://school-sector.relarn.ru/nsm KaOMHeTe XUMUH
TP JKCIIEPUMEHTA, Xumus u xu3Hb — XXI Bek: HAy4HO-IONYJIAPHBIN XKypHAI nenTpa «Touka
Jemoncmpayuonnstii onvem Ne 1. | rpaduueckas pabota | http://www.hij.ruXumo3a: cooOIIeCTBO yunuTeIeii XMMUHU Ha Pocrtay.
O3nakomnenue c nabopamopuvim | ydamumxcsi,  pabora ¢ | moprayne «CeTb TBOPUECKHX YUUTEICH 3HaKOMCTBO C
obopyoosanuem; npuémul | TEXHUYECKUMU cpencTBamMu | http:/it-n.ru/communities.aspx?cat no=4605&tmpl=com 000pyI0BaHUEM.
0e30nacnoii padbomol ¢ HUM. o0OyueHus, BoinosHeHue | IlIkonpHUKAaM 0 XUMUH: CaUT XuMH4Yeckoro ¢paxymnprera Antl'Y

ynpakHeHH © pemreHue | http:/www chem.asu.ru/abitur
3a1a4 OnexTpoHHas GUOIHOTEKA [0 XUMUH U
TEXHHKE

2. | BxoaHoe TecTHpOBaHMeE MO TectupoBanne 1
TeopeTHYeCKUM U NMPaKTHYECKUM
3HaHHUAM 3a 8 Ki1ace

Pasnen 1. MHOroo0pa3ue XuMH4eCKUX Peakuil B IKCNepUMeHTAIbLHON Xumuu (154)
Tema 1. Xumuueckue peaxuyuu (6 u)

3. | Ilpakmuueckasn paboma Ne 1 Brmonnaenue n http://rushim.ru/books/books.htm3nekrponHast OndIHOTEKA Jatunk Temmnepa-
«lIpasuna mexnuku HaOoieHne y4eOHBIX MaTepHajIoB 1o XuMux Ha optaie Chemnet TypbI (TepMonap-
0e3onacnocmu npu pabome ¢ 9KCIIEPUMEHTA, http://www.chem.msu.su/rus/elibrary DiieMeHTBI )KH3HH: CAUT HBIi1), CHUPTOBKA
1adopamopubim 000pyoosanuem. rpadudeckas padota yuurenst xumun M.B. ConoBreBoit
H3yuenue cmpoenus nnamenuy y4ammxcs, pabora ¢ http://www.school2 kubannet.ru Sutmknonenus «I[Ipupona

TEXHHYECKUMH CPE/ICTBAMU | HAayKH»: XUMUS

00y4eH¥sl, BBINOJTHEHUE http://elementy.ru/chemistry

YIPaKHEHUI U peleHue

3aja4

4. OBP B skcrieprMeHTaNbHOM XHUMHN | BrimonmHenne u [Nopran pyrmameHTansHOro XuMuaeckoro oopasosanust ChemNet. 1 §1, JlaTunk

Jabopamopuuiii onvim Ne 1 HaOuoieHue Xumndeckast HHGopMalMoHHas ceTh: Hayka, oOpa3oBanue, TeMIIepaTypsl
«HM3yuenue peaxyuu 63au- JKCIIEpPUMEHTAa, TEXHOJIOTHH TUIATHHOBBIN
Mooeiicmeusn cyrvpuma nampusa ¢ | rpadpuyaeckas pabora http://www.chemnet.ru I'azeta «Xumusi» 1 CalT my1st yautens « 51
REPOKCUOOM 6000p0OOa) yuamumxcsi, padbora ¢ UAY Ha YPOK XUMHUU



http://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chemnet.ru/

TEXHUYECKUMHU CPEJICTBAMU
00y4eHHS, BBITOTHCHHE
YIPaXHEHUH U PEIICHHE
3amaq

http://him. 1september.ru Ennnas komnekims LIOP: IIpeamerHas
KOJUIEKIIMS «XUMUS»
http://school-collection.edu.ru/collection/chemistry EctecTBenHo-
Hay4YHBIE SKCIIepUMeHThI: Xxumust. Komtekuust Poccuiickoro
00111e00pa30BaTENLHOIO MOPTAJIA

TemnoBoit 3¢ (eKT XUMHUYSCKUX Pabora ¢ kHuroii, http:www alhimik.ru Beepoccuiickast onummnuaa nrkoJbsHIKOB O §2 Jatunk
peakuuii. [TorsiTHe 00 5K30- U BBITIOJTHEHHE 1 HAOIIOICHNE | XIUMHUHU TEMIIEpaTypsl
SHAOTEPMHUYECKUX PEaKITHIX. SKCIIEPUMEHTA, http://chem.rusolymp.ru Opranndgeckast XUMUs: SJICKTPOHHBIN TUTATHHOBBIN
JHemoncmpayuonnwiii onvim Ne rpadudeckas paborta Y4IeOHHK IS CpeTHEH IIKOIIBI

2[Ipumepsi 3k30- U ydamuxcs, padora ¢

9HOOMEPMUYECKUX PeaKyul. TEXHHYECKUMH CPEACTBAMU

Jlemoncmpayuonnsiii onvim Ne 3 00y4eHUsI, BHITIOIHCHNE

«Tennoeoit 3gppexm pacmeopenus | ynpaxxsHeHUl U pelicHue

geujecme 6 6ooey 3a1a4

CKOpOCTh XUMHMYECKHX PEaKLUi http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoit §3 Hatunx pH
Jlemoncmpayuonnsiii onsim Ne http:/www  104.webstolica.ru Kiaccnpuxanust XUMHYECKHX

4B3aumooeticmsue yuHka ¢ peakuui

COJIAHOU U YKCYCHOU KUCTOMAMU. http://classchem.narod.ru KoaTper — Xumus mis Bcex: ydeOHO-

Bsaumooeticmsue WHPOPMALMOHHBINA CalT

2DAHYIUPOBAHHO20 YUHKA U http://kontren.narod.ru Marepuansl kadeapsl (QHU3HUECKOW U

YUHKOBOIL NbLIU C CONAHOU KoyutonHo# xumuu FOxHOTO (hepepansHOro yHHUBEpCUTETA

Kucnomotl. Bzaumooeticmeue

oxcuoa meou(ll) c ceprou

KUCIOMOU pA3HOU KOHYEeHmpayuu

npu pazHvix memnepamypax.

Jabopamopmuwiit onvim Ne 2

«H3zmenenue pH ¢ xo00e

OKUCIUMENbHO-60CCIMAHO-

GUMENbHBIX PeaKyuily

Ilpakmuueckan paboma Ne2. IIpaxkTuueckas pabora http://chemistry. narod.ru XuMuK.py: caiit o xumuun JlaTuank
H3yuenue enusanus ycnosui http:/www.xumuk.ru Xumudeckas ctpaHndka SIpociaBckoro HaIpsDKSHUS

npoeedenus Xumuueckol peaKyuu
Ha eé ckopocmy. Th

TP

Jlabopamopmnuwiit onvim Ne 3
«Cpasnumenvnasa xapaxkme-
PUCHUKA 860CCHAHOGUMEIbHOU
CHOCOOHOCHU MEMAIN08)

LleHTpa TeneKOMMYHUKAUHA 1 MHPOPMALOHHBIX CUCTEM B
oOpazoBaHHA

TToxroroska k TMA

Pemenne THIOBEIX
MMpUMEPOB KOHTPOJIbHO-
HN3MEPUTECIIbHBIX
MaTepuraioB

http://www himhelp.ru Xumus: Marepuans! «Bukuneann» —
CBOOO/THOH SHITUKIIONC U

http://ru.wikipedia.org/wiki/Xumusg XuMus 1y BCEX:
WUTIOCTPUPOBAHHBIC MaTEPHAIIBI TIO0 OOIIEH, OPraHuIeCcKON 1
HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm Xumust

1 K13Hb — X XI BeK: HAy4YHO-TTOMYJIAPHBIN KypHa
http://www.hij.ruXumo3a: cO0OIIECTBO y4YUTENCH XUMHH Ha
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nopraje «Cetb TBOPYCCKUX qu/ITeneﬁ»

Tema 2. Dnexmporumuueckasn ouccouuauus (9 u)

9. OnexTponuTHYecKas auccoruanus | . Pabora ¢ KHUIOW, http://chemistry. narod.ru XuMuK.py: caliT 0 Xumun §6 JaTtuuk snekrpo-
— IIIaBHOE YCIIOBUE IIPOTEKAHUS BEITIONTHEHHE 1 HaOmronenue | http://rushim.ru/books/books.htm DexkrponHas 6nbmmorexka MPOBOJHOCTH
peaxkuuii B pacTBOpax. SKCIIEPUMEHTA, y4eOHBIX MaTepraaoB o XUMuH Ha noptane Chemnet
Jemoncmpayuonnwlii onvim rpaduyeckas paborta http://www.chem.msu.su/rus/elibrary DneMeHTHI )KHU3HU: CAT
Ne4Hcnvimanue pacmeopog yuamuxcs, padora ¢ yuurens xumun M.B. ConoBbeBoit
6ewecms Ha INeKMpPUYecKyio TEXHHYECKUMHU cpeacTBaMu | http://www.school2.kubannet.ru Sunmknoneaus «IIpupona
nposooumocmo. [leudicenue uonog | o0ydeHUsl, BHIIOIHECHUE HayKu»: XUMHUS
8 DNIEKMPUUECKOM Nnoje. YIpaXHEHHUH U pelIeHHe

3a1a4
JHemoncmpavyuonnsiii onvim Ne5
«Inekmponumol u
HeIIeKMPOAUMBbBL)

10. | DnexTponuTHyeckas quccouuanus | Pabora ¢ KHUrOH, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com §7 PeakTuBbI U

KHCJIIOT , LLEJ0YEH U COJIEN. BbINIOJIHEHHE 1 HaOmronenne | 1lIkombHUKa0 XUMHU: caiiT XuMuueckoro dakyiaprera Antl'Y XUMHUYECKOE
IKCIICPUMECHTA, http://www chem.asu.ru/abitur DnexTpoHHas OUOIHOTEKA 11O 000pyI0BaHUE
rpadudeckas paborta XMMHH ¥ TEXHUKE PeakTuBEI
ydamuxcs, paboTa ¢ http://rushim.ru/books/books.htm 3nexrponHas 6ubnnoreka XIUMHYIECKOE
TEXHHYECKUMH CPEICTBAMH | YUEOHBIX MaTepualioB 110 XMMuUH Ha niopraine Chemne obopynoBaHue
00y4eH¥sl, BBINOJTHEHUE
YIPaKHEHUH U peIICHNE
3a1a4

11. | CunbHble 1 ClTaObIe AIEKTPOJIUTHL. IIpakTuueckas padora http://www.edu.yar.ru/russian/projects/predmets/chemistry §8 JlaTumk 351eKTpo-
Jabopamopuwtii onvim Ne 4 JIMCTaHIIMOHHBIE 3BPUCTUYECKUE OJIMMIIAAJbI 10 XUMUHI IIPOBOAHOCTH
«Cunvnule u cnadwvie dex-
mpoaiumeol»

12. | Peakuuu HOHHOTO OOMeEHa. . [IpakTrueckas pabota http://chemistry. narod.ru XuMuK.py: caiit o xumuun §9 JlaTauk snexTpo-
Jlabopamopnutii onvim Ne 5 http://rushim.ru/books/books.htm Dnekrpornas OudmoTeKa MIPOBOTHOCTH,
«B3zaumooeiicmeue zudpoxcuoa y4eOHBIX MaTepHajoB 110 XMMUK Ha noprasie Chemnet Jo03aTop 00BEMa
oapus c cepHOll KUCI0MOIL» http://www.chem.msu.su/rus/elibrary DneMeHTHI )KU3HU: CAUT XKHUJKOCTH, O10-
IMoxroroska k TNA yuurenst xumuu M.B. ConoBbeBoi perka

http://www.school2.kubannet.ru Qunuknonenus «IIpupoma
HayKu»: XUMHUS

13. | Peakuuu nonHoro oOMeHa. [IpakTryeckas padoTa http://bolotovdv.narod.ru HaHOMETp: HAHOTEXHOJIOTUIECKOE HMOBTOPUTH | JIaT4mK 31eKTpO-
Jlabopamopmnuwii onbvim CO00IIIeCTBO §9 MIPOBOTHOCTH
Ne6Peaxyuu  obmena  medxcoy http://www. nanometer.ru OHIaifH-CIIPaBOYHIK XHMHUYIECKUX
PAcmeopamiL 31eKmpoIUmos. anemenToB WebElements
Jabopamopuviit  oneim Ne 7 http://webelements.narod.ru I[Tomymsipaast GudnmoTeka
«Obpa3zoeanue coneii aMMOHUA) XMMHUUYECKHUX JIEMEHTOB
TToxroroska k TMA

14. | IIpakmuueckaa  paboma  Ne3. | Ilpaktuueckas pabota http://www himhelp.ru Xumus: Marepuansr «Bukumneanmy — PeaxTuBsl 1

«Pewenue IKCnepuUMEHmMAIbHBIX
3a0au Ha onpeodesieHue KAmMuoHoe

CBOOOIHOM SHIUKIIONEIUH
http://ru.wikipedia.org/wiki/Xumust XuMus Uis BCEX:

XUMHYECKOE
obopymoBanue
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u anuonoe»Th

WUTIOCTPUPOBAHHBIC MATEPHAJIBI IO O0IICH, OpraHMICCKON U
HeopraHuuyeckoi xumun http://school-sector.relarn.ru/nsm Xumust
1 Ku3Hb — XX Bek: HAy4YHO-TIOMYJSPHBIN JKypHAT

15. | Tuoporus conetl. PaboTa ¢ kHUro#, http://www himhelp.ru Xumus: Marepuans! «Bukuneann» — §10 PeaktuBs! u

Ioaroroska k A BBITIOJTHEHHE 1 HAOMIOIcHNE | CBOOOJHOM SHIMKIIONIEANHT XHMHYECKOE
SKCIIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumus XuMus 11 Bcex: obopynoBaHue
rpadudeckas paboTa WLTIOCTPUPOBAHHBIE MaTEPHAIIBI IO 00IIei, OpraHNIecKo
ydamuxcs, padora ¢ HeopraHmdeckoi xumuH http://school-sector.relarn.ru/nsm Xumus
TEXHUUYECKUMHU CpencTBaMU | U xu3Hb — XXI BeK: HAyYHO-IOMYJISIPHBIN KypHAI
00y4eHUsl, BHITIOJIHEHNE
YIPaXHEHUH U pelICHUE
3a1a4

16. | Ilpakmuueckas paboma Ned. IpakTryeckas pabota http://ru.wikipedia.org/wiki/Xumus XuMus Jis BCex: [ToBTOpUTH | PeakTuBel u
Pewenue ykcnepumenmanbhblx WLTIOCTPUPOBAHHBIE MaTepUalibl 10 0OIEeH, OpraHMYecKoil U o XHUMHUYECKOE
3a0ayu no meme HEOPraHNYECKON XUMHUH yueOHHUKY | oOopymoBaHue
«Inexmponumuueckan http://school-sector.relarn.ru/nsm Xumus u sxu3abp — XXI Bek: MaTepHuai
ouccoyuavun». Th Hay4HO-TIONYJISIPHBIN KypHaJI rassl 1.

http://www.hij.ru Xumo3a: cooOIIeCTBO y4HTeNell XUMHHM Ha
noptane «CeTb TBOPYECKUX YUUTEIeH)»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IIxompHUKAM O XMMHUU: CAalT XUMUYECKOTO (pakynbreTa Antl'Y
http://www chem.asu.ru/abitur DnexTpoHHas OUOIHOTEKA 110
XMMUH ¥ TEXHUKE

http://rushim.ru/books/books.htm DnexTponHas Gubnuoreka
y4eOHBIX MaTepHajIoB 110 XuMuX Ha noptaige Chemnet

17. | TecToBBIi KOHTPOJIbRO pazoeny TectupoBaHnue. http://www himhelp.ru Xumus: Marepuans! «Bukureaumy — [HoBTOpUTH
«MHoroo0pasue XuMM4eCKHX CBOOOIHON SHIIMKIIONE U o
peakuuii B 3KCIEePUMEHTAJIBHOMI YIeOHHUKY
XMMHI» Marepuan

TJIaBbI
Paspen 2. [IpakTukyM 10 U3y4eHHUIO CBOICTB NMPOCTHIX BelIeCTB: HEMETAJUIOB U MeTAJIIOB, UX coequHeHuii (394)
Tema 3. Ceoiicmea zanozenos(5 u)

18. | Taymorensr: hu3nvecKue u Brinonnenue http://www.chemnet.ru I'azera «Xumusi» u caiit st yautess «51 § 12 PeakrtuBbl u

XMMHUYECKHE CBOWCTBA JIEMOHCTPALMOHHOM paboThl | MY HA YPOK XHUMHUM» XHMHUYECKOE
Jlemoncmpayuonnsiii onvim Ne6 obopynoBaHue
Du3uueckue ceoUCMEa 2al02€HO8.
Jlabopamopnuiit onvim
Ne8Pacnosnasanue conanoii
KUCTIOMbL, XI10pU008, 6poMudos,
©00u008 u tiooa.

P

19. | Xnop. CBo¥icTBa U NpUMEHEHHE Brinonnenue http://school-collection.edu.ru/collection/chemistry EcrecrBenno- §13 Ammapar st
xJiopa JIEMOHCTPaLMOHHOM paboThl | Hay4HbIE KcIiepuMeHThl: xumust. Kosexuust Poccuiickoro MIPOBECHUS XH-
TP 00111e00pa30BaTeILHOTO MopTaa

Hemoncmpayuonnstit onvim Ne 7

MUYECKHX MPO-
eccoB (AITXP)
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«H3yuenue usuueckux u
XUMUYECKUX CGOICE X10Pa»

20. | CoenuHeHUs raJIOreHOB. Brmonnenue http://ru.wikipedia.org/wiki/Xumusg Xumus 1y BCeX: § 14 Peaktusrl u
X0pOBOIOPOA. JIEMOHCTPAIIMOHHOM paOOTHI | HIUTIOCTPUPOBAHHBIE MaTepHAIIBI IO 00IIeH, OpraHMIECKOH 1 XUMHUYECKOE
Jemoncmpayuonnsiii onvim Ne8 Heopraauueckoil xumun http://school-sector.relarn.ru/nsm Xumus obopynoBaHue
Ionyuenue xnoposodopoda u 1 xu3Hb — XXI Bek: Hay4HO-TIIOMYJISIPHBIN KypHaJI
pacmeopenue e2o 6 8ooe.

TP

21. | Hpaxkmuueckan paboma Ne 5. IpakTuueckas padora http://home.uic.tula.ru/~zanchem 13 onsita paboTs! yuurens IToBroput | PeaxktuBel u
Ilonyuenue conanoit Kucromol u xumun: cat H.}O. CricMaHOBOIA b § 12-15 | xumuyeckoe
usyuenue ee ceoitcme. Th obopyoBaHne
P

22. | Ioaroroeka k [TA PaboTa ¢ KHUTOMH, http://sysmanova.narod.ru Kabunet xumuu: caiir JI.B. PaxmanoBoii

BBIMOJTHECHHE U http://www 104.webstolica.ru Knaccupukarust XuMHUIeCKIX
HaOnoaeHne peakuuii
IKCIICPUMECHTA, http://classchem.narod.ru KouTpen — Xumus i Bcex: yueOHO-
rpaguueckas padoTa UH(POPMAIMOHHBINA CAUT
yuammxcs, padora ¢
TEXHHYECKUMH CPEACTBAMU
00y4eHUsI, BHITIOIHEHNE
YIPaXKHEHUH U pEeIICHUE
3a1a4
Tema 4. Ceoiicmea kucnopooa u cepul (7 u)

23. | Kucnopona: nmony4eHue u Pabora ¢ kuHuroii, http://www himhelp.ru Xumus: Marepuansl «Bukuneanny — §17 PeakTuBs! U
XUMUYECKHUE CBOMCTBA. BBIIIOJIHCHUEC U Ha6H}OZ[eHI/Ie CBO6OHHOﬁ OHIIUKIIOIIC AU XUMHNYECCKOEC
Jemoncmpayuonnsiii oneim Ne 9. | sKcneprMeHTa, http://ru.wikipedia.org/wiki/Xumus Xumus is Bcex: obopyoBaHue
«Ilonyuenue u cooupanue rpaduueckas pabora WITIOCTPUPOBAHHBIE MaTEpUAIIBI 110 00IIel, OpraHn4ecKon 1
Kucnopooa 6 iabopamopuu ydammuxcs, pabora ¢ Heopranuueckoi xumun http://school-sector.relarn.ru/nsm Xumus
U 3anonHeHue UM 2a30Mempay TEXHUYECKUMH CPEICTBAMH | M )KN3Hb — XXI BeK: HAyIHO-IIOYJIIPHBINA )KypHAaI
Jlabopamopnuwiit onvim Ne9. 00y4eHHs, BBIITOTHCHHE
«I'openue cepvl na 6030yxe u 6 YIPaXKHEHUH U pelIeHue
Kuciopooe» 3ajaq
Jabopamopuutii oneim Nel0.

«lopenue xceneza, meou, mazcHus
Ha 8030yxe U 6 KUCJ10pD00e»

24. | Cepa. Xummueckue CBOWCTBa ceprl. | Habmromenue u http://kontren.narod.ru MaTepuains! kadeapsl GU3NIECKOHN 1 PeakTuBsl,
Jemoncmpayuonnulii onvim COCTaBIICHUE TAOINIHBIX KoyonaHOH xuMun FOkHOTO (herepaibHOTO YHUBEPCUTETA KOJUIEKLIUU U
Nel0.Annomponuvie moougpukayuu | MaTepuaioB http://www.physchem.chimfak.rsu.ru MeToauka o0ydeHns] XUMHH: § 18 XUMHAYECKOE
cepwvi. O3nakomnenue ¢ 0bpasyamu caift kadenps! xumun HI'TIY obopynoBaHue
cepol U e€ NpupoOHbIX
coeouHeHull.

25. | CoeauHeHHUs cepbl: CEPOBOIOPO, Brmonnaenue npaktudeckux | http://mctnspu.narod.ru Meronudeckoe 00beJMHEHUE YIUTEIICH § 19 Ammapar st

€epoB80OOPOOHAS KUCIOMA.
Cynbduabl.
Jemoncmpayuonnwiii onvim

3aJaHnAN

xumuu Cesepo-BocTounoro oxpyra ropojga Mockssl
http://bolotovdv.narod.ru HanHoMeTp: HAHOTEXHOJIOTHYECKOE
co00IIECTBO

OpOBCACHUSA XU~
MHYCCKUXPCAK-
it (ATIXP),
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NellO6pa3zyvr npupoonvix
cynvuoos u cynvpamos.
Jabopamopnuiit onvim Nel 1.
ThKauecmeennvle peakyuu Ha
Cynvbuo-uonsvl 6 pacmeope.

TP /lemoncmpayuonnslii onvim
Nel2: «Ilonyuenue ceposooopooa
U u3yueHue ezo C60lCHI8).
Jlabopamopnuwiit onvim Nel2:
«Cunmes cepoeodopooa.
Kauecmeennsvie peakyuu na
€epoeooopoo u cyavphuooty

http://www. nanometer.ru OHaifH-CITPaBOYHUK XUMHYECKUX
anemenToB WebElements

http://webelements.narod.ru I[Tomyssipaas GubnmoTeka
XHUMHUYECKHUX JIEMEHTOB

npu-
60p a1 noyye-
HUSI Fa30B WK
annapat Kunna
Peaktussl,
KOJUICKIIUH U
XHUMHUYECKOE
o00opyI0BaHUe

26. | CoeauHEHUs cepbl: OKCUJL CEPBI Brimonnenne npaktuueckux | http://www himhelp.ru Xumms: Matepuansr «Buknnenum» — §20 Ammapar st
(IV), cepHUCTast KUCITIOTA ¥ €€ CONH. | 3aJaHuil CBOOOTHOH SHITUKIIOTICTUI TIPOBEICHUS XU-
Jabopamopnuiit oneim Nel3 Th http://ru.wikipedia.org/wiki/Xumus Xumus ais Beex: MHYECKHXPEaAK-
Kauecmeennvie peaxyuu Ha WITIOCTPUPOBAHHBIE MaTEPUAIIBI TI0 OOIIEH, OPraHUIEeCKON uuii (AITXP)

Cynbum- uoHbL 6 pacmeope. Heopranuueckoil xumuu http://school-sector.relarn.ru/nsm Xumus
JHemoncmpavyuonnsiii onvim U xku3Hb — XXI Bek: Hay4HO-TIOMYJIIPHBIN KypHaII
Ne 13. «H3yuenue ceoiicme
CEpHUCMO20 2a3a U CEPHUCIMOT
Kuciomaly

27. | CoeauHEHUSI CEPHI: OKCHI CEPBI Pabora ¢ kHUTOA, http://www himhelp.ru Xumus: Matepuans! «Bukumneanmn) — § 21 PeaktuBsl u
(VI), cepras kuciiora u €€ CONu. BBIIIOJIHEHHE U HAOJIOJICHUE | CBOOOIHOM YHIUKIIONEANN XHUMHUYECKOE
Jlabopamopnuiii onvim Nel4 SKCHEPUMEHTA, http://ru.wikipedia.org/wiki/Xumus Xumus 1is Bcex: obopyznoBaHue
ThKauecmeennvle peakyuu rpaduueckas padorta WJLTIOCTPUPOBAHHBIE MaTepraIbl IO 00IIeH, OpraHMIecKon 1
Hacynvgham-uonvl 8 pacmeope. ydamuxcs, pabora ¢ HeopraHuyeckoit xumuu http://school-sector.relarn.ru/nsm Xumust
P TEXHUYECKUMHU CPeICTBAMU | U )KU3Hb — XXI BeK: Hay4HO-MIOMYJIAPHBIN KypHaJ

00y4eHsl, BHITIOJIHEHNE
YIPaKHEHUH U PeIIeHne
3ajaq

28. | CaoiicTBa cepHoOi Pabora ¢ kHuroii, http://chemistry. narod.ru XuMuK.py: caiit o xumun §21 PeakTuBs! 1
kucnote/labopamopnutii onvim BBINOJIHEHME 1 HaOmroaeHue | http:/www.xumuk.ru XuMuueckas cTpanndka SIpociaBckoro XUMHUYECKOe
Nel5H3yuenue ceoticms cepHoii 9KCIIEPUMEHTA, Lentpa TenekoMMyHUKAIMA 1 HHOOPMAIIIOHHBIX CHCTEM B obopynoBaHue
KUComol rpaduyeckas paborta o0pa3oBaHNA

yuamuxcs, padora ¢
TEXHHYECKUMH CPEICTBAMHU
00y4eHUsl, BHITIOJIHEHNE
YIPaXHEHUH U peleHne
3aja4
29. | Iloaroroska xk TMA Pemenne pacu€tHbix 3agad | http://www.edu.yar.ru/russian/cources/chem XuMudaeckuii moprai

10 YpaBHEHUSIM
XUMHUYECKUX peaKiuii ¢
WCIOJIb30BaHUEM BELIECTB,
coJieprKalInx
ONPEIENEHHYIO JTOJII0

ChemPort.Ru
http://www.chemport.ru Xumuuecknii cepsep HimHelp.ru:
yueOHbIe U CIIPaBOYHBIE MaTepHaIbl
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HIpUMeECEH.

Tema 5. Ceoitcmea azoma u gpocgpopa (9 u)

30. | AzoT: pu3HUeCKHE U XUMHYECKHE Pabora ¢ kauTOi1, http://www himhelp.ru Xumus: Marepuans! «Bukuneann» — §23
CBOWCTBA. BBITIOJIHEHHE U HAOJI0/IeHne | CBOOOJHOM SHIMKIIONIEANHT
IKCIIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumus Xumus uis Bcex:
rpaduyeckas paborta WILTIOCTPUPOBAHHBIE MaTEpUAIIbI 110 00I1Iel, OpraHn4ecKon u
yuamuxcs, padora ¢ HeopraHuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
TEXHUYECKUMH CPEACTBaMU | U %KH3Hb — XXI Bek: Hay4HO-TIOMYJISIPHBIH KypHaI
00y4eHUsl, BHITIOJIHEHNE http://www.hij.ruXumo3a: cooOImecTBo y4yHuTeNell XUMUH Ha
YIpaXHEHHUH U pelIeHHe noptane «CeTb TBOPUECKUX yUHUTENei»
3a1a4
31. | AmMmuak. Habmonenue u http://www himhelp.ru Xumusa: Marepuans! «Bukumneanmn» — §24 JlaTumk sneKkTpo-
Jlemoncmpayuonnsiii onvim Nel4 MaTeMaTHdeckas 00padoTka | cBOOOJHON YHIUKIIONEINN TIPOBOTHOCTH
ThE Ilonyyenue ammuaxa u e2o pe3yIbTaToOB http://ru.wikipedia.org/wiki/Xumus Xumus is Bcex:
pacmeopenue 6 6ooe. WILTIOCTPUPOBAHHBIE MaTEpUAIIBI 110 00IIeH, OpraHn4ecKon u
Jlabopamopnwiii  oneim Ne 16 HeopraHuueckoi xumun http://school-sector.relarn.ru/nsm Xumus
«OcnogHble ceolicmea ammuara» u xku3Hb — XXI BeK: HAYYHO-IIONYJIAPHBIN KypHaI
http:/www.hij.ruXumo3a: cooOliecTBO y4yHuTeNell XUMUH Ha
noptane «CeTb TBOPUYECKUX YUHUTEICH)
32. | Opakmuueckaa paboma Ne 6. [IpaxTuueckau pabota http://www himhelp.ru Xumusa: Matepuans! «Bukuneaum» — § 25 PeaxtuBsl 1
Ilonyuenue ammuaxa, usyuenue CBOOOIHOM SHIMKIIONEINN XHMHYECKOe
e2o ceoticme. Th http://ru.wikipedia.org/wiki/Xumusg XuMus 1j1s BCEX: obopynoBaHue
TP WITIOCTPUPOBAHHBIE MaTEpUAIIBI 110 00IIel, OpraHn4ecKon 1
HeopraHu4YecKoi XxuMuH http://school-sector.relarn.ru/nsm Xumus
1 xku3Hb — XXI BeK: HAYUHO-IOMYJISIPHBIN KypHaI
http://www.hij.ruXwumMo3a: coo0IIeCTBO yUUTENeH XUMUH Ha
noprasie «CeTb TBOPUECKUX YUUTEIICH
33. | Conu aMMOHUA. [IpakTrdeckas padoTa http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com § 26 PeaxTuBbl U
Jlabopamopnutii onvim Nel7 Th [IkoJpHUKAM O XUMHUH: CAUT XUMHUUecKkoro ¢axymnprera Antl'Y XHUMHYECKOE
Bzaumooeiicmsue coneti ammonus http://www chem.asu.ru/abitur jekrponHas OUOIHOTEKA 110 obopynoBanue
co wenouamu XMMUH U TEXHHKE
TP http://rushim.ru/books/books.htm DnekrponHnas bubinoTeKa
y4eOHBIX MaTepHAIIOB TI0 XUMHK Ha iopTasie Chemnet
34. | A3oTHas KHCIOTA. Hab6monenue u http://ru.wikipedia.org/wiki/Xumus Xumus s BCeX: § 27 Tepmopesuctop-
Hemoncmpayuonnvie onvimot MaremaThyeckas 00paboTKa | WILTIOCTPHPOBAHHBIE MAaTEPHUAIIBI IO 00MIeH, OpraHMYecKO 1 HBIN JaTYHK TEM-
NeNel5-17: «Ilonyuenue oxcuoa pe3yIbTaToOB Heopranuueckoi xumun http://school-sector.relarn.ru/nsm Xumus TepaTypel,
azoma (IV) u uszyuenue ezo u xu3Hb — XXI Bek: HayYHO-IOMYJSIPHBIN JKypHAaI natuuk pH,
ceoiicmey»; «OKucnenue okcuoa JlaT4nK
azoma (1) 0o oxcuoa azoma 3JIEKTPOIPOBOIH

(IV)»; «B3aumooeitcmeue oxcuoa
azoma (IV) c 60001t u
KUCTI0POOOM, NONYyUEHUE A30MHO
KUCTI0Mmbl)

OCTH, amnmapar
JUTSI TIPOBEICHUS
XUMHUUYECKUX
peakuuii
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(AIIXP),

MarHuTHas
MeIaaka

35. | OkuciuTenbpHbIe CBOKWCTBA a30THOW | HaOmronenue u http://ru.wikipedia.org/wiki/Xumusg Xumus 1js BCex: § 27 Peaktussl u
KHCIIOTHI MaTeMaTH4deckas 00paboTKa | HILTIOCTPHPOBAHHBIE MAaTEPHAIBI IO 00IIEeH, OpraHMIECKOH 1 XHMHYECKOE
Jlabopamopnutii onvim pe3yIbTaToOB HeopraHmdeckoi xumMuH http://school-sector.relarn.ru/nsm Xumus obopynoBaHue
Nel8.H3yuenue ceoticme a30mHou n xu3Hb — XXI Bek: HayYHO-TOMYSPHBIN SKypHAaI
KUCIOMbl

36. | Conu a30THOU KUCIOTHI — HUTpaAThl. | . HabmoaeHue u http://ru.wikipedia.org/wiki/Xumusg Xumus 1 BCex: § 28 Jaruuk
Jemoncmpayuonnwiii onoim Nel8 | matemarnueckas 00paboTKa | WUIIOCTPHUPOBAHHBIE MAaTepHAJIbI IO OOIIEH, OpraHUUECcKOl 1 3JIEKTPONPOBOJIH
TE Obpa3sybt npupoonsix pe3yNbTaTOB Heopranuueckoi xumun http://school-sector.relarn.ru/nsm Xumust oCTH
Humpamos u @ocghamos. n xku3Hb — X XI Bek: Hay4HO-TIOIYJISIPHBIN JKypHAI
Jabopamopnuiit onvim Nel9 Th
O3nakomaenue ¢ a30mHuIMU U
@ocgoprvimu yoobperuamu.

Jlabopamopnuwiit onvim Ne 20
«Onpedenenue ammuaunoi
celumpubl U MOUEBUHDL)

37. | ®octop. Coenunenus gocdopa: [IpakTrueckas padora. http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoit §29,§ 30 | PeakTuBHI 1
okcup pocgopa (V), http://www 104.webstolica.ru Knaccupukaris XuMIIecKimx XIUMHYIECKOE
opTodocdopHast KHCIIOTa U e peakui obopyaoBaHne
comm. ®ocdopusie ynoOpeHus http://classchem.narod.ru KouTpen — Xumus s Bcex: yaeOHO-

Jemoncmpayuonnsiii onvim Nel9 nH(pOpManMOHHBIA calT
TE Obpasybt kpacrozo gocgopa,
oxcuoa gocgopa (V), npupoonuix
Gocghamos.
Jlabopamopnuwiit onvim Ne21Th
«l'openue cepwt u ghocgpopa na
6030yxe u 8 Kuciopooe»
Jlabopamopnuwiit onvim Ne22 Th
Th. O3nakomnenue ¢ a30MHbIMU U
@ocgoprvimu yoobperusmu.
38. | oxaroroBka k TNA CocraBieHne ypaBHEHUS http://sysmanova.narod.ru Kabuner xumuu: caiir JI.B. PaxmanoBoii

peakuui,
XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA
dbocdopa, okcuna
thocdopa(V) upochopHoit
KHCJIOTBI, U Pa3bsCHIATh HX
B CBETE MPEICTABICHUN 00
JIEKTPOITUTUICCKOM
JTUCCOIIMAIUH U
OKHCITUTEIHHO-
BOCCTAaHOBUTEIHHBIX
npolieccax, MPOBOJIHUTh

http://www 104.webstolica.ru Knaccudukarums XummaecKkux
peaxui

http://classchem.narod.ru KouTpen — Xumus myis Bcex: yueOHO-
nHGOPMAMOHHBIA CalT
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KaueCTBEHHYIO PEaKLIUIO
Ha (ocar-HOHBI.
[TonumaTs 3HaUEHHE
MHUHEPAIBHBIX yI00peHUH
JUIsl PaCTCHHHU.

Tema 6. Ceoiicmea yenepooa u kpemnus (7 u)

39. | Yraepon, puznyeckre CBOHCTBA. HaGnronenue u http://www.chem.msu.su/rus/elibrary DjieMeHTBI KU3HU: CANT §31-§32
Annomponus yenepooa: aimas, MaremaTtndeckas oopaboTka | yuurens xumun M.B. CosoBbeBoit
epagum, kapouH, gyirepens. pe3yabTaToOB http://www.school2.kubannet.ru Dunukionenus «[Ipupoaa
XHUMHUYECKUE CBOUCTBA YIIIEPOJA. HayKu»: XUMUs
Jlemoncmpayuonnwlii onvim http://elementy.ru/chemistry
Ne20TB Mooenu xkpucmannuieckux
pewémox _anmasa u zpaguma.

40. | Okcupsl yrauepona. YTapHEIA H Habmonenue u http://www.chem.msu.su/rus/elibrary DneMeHTHI )KU3HA: CAUT § 33- § 35 | daT4mk siekTpo-
YIJIEKUCIBIN Ta3bl. YTOJIbHAS MaTeMaTHdeckas oOpadorka | yumrens xumun M.B. ConoBbeBoii TIPOBOJHOCTH,
KHCJIOTa, KapOOHATHI pe3yIbTaToOB http://www.school2 kubannet.ru Danmkiaonenus «[Ipupoma MarHUTHAs Me-
Jemoncmpayuonnuiii onvim HayKu»: XUMHA mIajKka, Ipuoop
Ne21TBObpa3syvt npupoonsix http://elementy.ru/chemistry JUIS IOTY4€HUsS
KapbOHamos8 u CUiuKamos. ra3oB WIH arra-
Jlabopamopnuiit onvim Ne23TBTh. pat Kunmna
KagecTBeHHast peaknus Ha
YTJIEKUCIIBIN Tas3.

Jabopamopnuiit onvim Ne24Th.
KauecTBeHHas peakius Ha
KapOOHAT-HOH.

Jlabopamopnuwiit onvim Ne 25
«B3aumoodeiicmeue uzeecmkogoi
6000l C Y21eKUCIbIM

2a30m»

41. | Hpaxkmuueckas paboma Ne7. [TpakTuueckas pabora. http://www.chem.msu.su/rus/elibrary Dj1ieMeHTBI KU3HU: CANT § 36 PeaxTuBsl u
«llonyuenue oxcuoda yznepooa (IV) yuurens xumuu M.B. ConoBbeBoi XUMHUYECKOE
U usyueHue ezo ceolicme. http://www.school2 .kubannet.ru Danmkinonenus «[Ipupoma obopynoBaHue
Pacnosnasanue kapoonamoe». Th HayKu»: XUMUs

http://elementy.ru/chemistry

42. | Kpemnuii u eco coedunenus. HaGnronenue u http://www.chem.msu.su/rus/elibrary DjieMeHTBI )KU3HU: CAIT § 37 Peaktusbl u
Jemoncmpayuonnstii onotm Ne22 | mateMmatuyeckas o0paborka | yumrens xumuu M.B. ConoBseBoit § 38 XUMHYECKOE
Th. Oopasyvl npupoonvix pE3yJIbTaTOB http://www.school2.kubannet.ru Sunukioneaus «[Ipupoma obopymoBanue
KapbOHamos u cunuKamos. HayKu»: XuMHus
Jlabopamopnutii http://elementy.ru/chemistry
(Ganumamenwvuolii) onbtmNe
26«Boipawusanue 6000pocieil 8
CUTUKATNHOM KJleey

43. | Iloaroroska x TTA Pabota ¢ kHuroii, [Mopran pynnamenransHOro xuMuueckoro oopazosanust ChemNet.

BBITIOJTHEHHE U HAOITIOICHUE
IKCIIEPUMEHTA,

Xumuueckas HH(bOpMaHHOHHaﬂ CCTh. HayKa, O6pa30BaHI/Ie,
TCXHOJIOTUH
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rpaduyeckas paborta
yuammxcs, padora ¢
TEeXHUYECKUMH CPEICTBAMH
00y4YeHHS, BBIITOTHCHHE
YOPaKHEHUH U pelIeHue
3a1a4

http://www.chemnet.ru 'azera «Xumus» u caiit st yaurens «51
Uy Ha YPOK XUMHK»
http://him. 1september.ru Enqunas komrekmust LIOP: TIpenmeTHas
KOJUTEKIIHS «XUMUS

44. | Tlonroroska x TMA PabGora ¢ KHHATOA, http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTUYECKOE IToaroros
BBITIOJTHEHHE U HAOIIOICHHE | COOOIIECTBO UTHCS K
JKCIICPUMCHTA, http://www. nanometer.ru OHIaiiH-CIIPaBOYHUK XUMHYCCKIX KOHTPOJIb
rpaduyeckas paborta anemeHToB WebElements HOMY
y4armxcs, pabora ¢ TECTHPOBa
TEXHUYECKUMU CPEICTBAMHU HUIO
00yueHHS, BBITOTHCHHE
YIPKHEHHH U PEIICHHE
3a1a4

45. | KoHTpo/1bHOE TECTHPOBAHME 10 TectupoBanne http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu IToBTOpHUT
noopazoeny «lIpakTUKYM 1O b TIO
H3YYEeHHIO CBOICTB MPOCTHIX YUEOHHUKY
BelleCTB HEMETAJLJIOB HX Marepuan
coeTUHEHMI» TJIaBbI

Tema 7. Obugue u unousuoyanvuvie ceoiicmea memannos (11 u)

46. | O6mue pusnueckue u xumuueckue | Habmromenue u http://home.uic.tula.ru/~zanchem W3 ombita pabOThl yUUTEST XUMUU: §39-42, PeaxTuBsl u
CBOICTBa METAJUIOB: PEAKITUH C MareMaTuiecKas u caiit H.}O. CeicmaHOBO# ymp. 4, XUMHYECKOE
HeMeTaJlJlaMH, KUCIIOTaMu, COJsIMU. | rpaduueckasobpadork | http://sysmanova.narod.ru Kabuner xumun: caidt JI.B. PaxmaHoBoi TECTOBbIE | 00OpyAOBaHHE
BoccTaHoBHTEIBHBIC CBOWCTBA a pe3yJbTaToB http://www 104.webstolica.ru Kitaccuduxanus XuMHUECKUX PEaKIHi 3aJaHuS;

METAJUIOB. DIeKMpPOXUMULECKULL http://classchem.narod.ru KoaTpen — Xumus i BceX: yaeOHO-
PAO HANPANCEHUL MEeMAalos. WHPOPMAIMOHHBINA CAlT

Jlabopamopnuiit onvim Ne27 Th.

Bszaumooeticmeue memannog ¢

pacmeopamu coietl.

TP

Hemoncmpayuonniit onsim

Ne23TBHU3yuenue 0bpasyos

MEmannos.

TP

47. | Ilenounsie metamnbl. Coenunenus | Habmromenue u http://www 104.webstolica.ru Kimaccudukanust XUMHUUECKHX peaKinui §43 PeaktuBer n
IETIOYHBIX METAJJIOB MaTeMaTH4decKas u http://classchem.narod.ru KoaTpen — Xumus 11 Bcex: yueOHO- XHUMHYECKOE
Hemoncmpayuonniit onsim rpaduueckas MHGOPMAIIMOHHBIN CalT obopymoBanue
Ne24Bzaumooeiicmeue wenounvix obpaboTka
Memaniog ¢ 8000. pe3yIbTaToOB
TP

48. | CBoiicTBA IIETOYHO3EMEIIBHBIX HaGnronenue u http://www 104.webstolica.ru Kitaccupukanus XuMU4ecKAX peaKkiuit § 44 Peaktusbl u

METAJJIOB M X COCIMHEHUH.
Jemoncmpayuonnsiii onvim Ne25
Bzaumooeiicmsue

MaT€MaTH4YCCKasa U

http://classchem.narod.ru KouTpen — Xumust 1i1s1 Bcex: yueOHO-

rpadudeckas
00paboTka

nH(pOpMaLMOHHBIH caiT

XHUMHUYECKOE
obopynoBaHue



http://www.chemnet.ru/
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WENOYUHO3EMENTLHBIX MEMATIO8 C
8000Ii.
Obpasyvl saxcHeuwux NPUPOOHbIX

COEOUHEHUL MASHUSA, KATTbYUSL.
TP

pe3ynbratoB. Pemenue
TBOPUYECKHX 3aJa4.

49. | CBoiicTBa COEIMHEHUN KAJIBIIUA. [Ipakriueckas pabora | http:/www 104.webstolica.ru Knaccuduxarust XaMHIeCKUX peaKiuii § 45 Peaktussl u
KectkocTh BOABI http://classchem.narod.ru KoaTpen — Xumus mis Bcex: yaeOHO- XAMHYIECKOE
Jabopamopmnuiit onetm Ne28 Th. nH(pOpMAIMOHHBIHN calT obopynoBaHue
Osnaxomaenue co ceolcmeamu u
npespaueHuaMY KapooHamos u
2UOPOKApOOHAMO8.

Jlabopamopnutii onvim Ne29 Th
Yempanenue scecmxocmu 600vi 6
OOMAWIHUX YCLOBUSX

50. | CoiicTBa aMOMUHHSA Habmonenue u http://kontren.narod.ru Matepuaisr kadenpsl GU3NIECKOH 1 § 46 Peaktussl u
Hemoncmpayuonnwiii onvim MareMaTudeckas u KOJUTOMIHOM XuMuH FOKHOTO (eaepalbHOr0 YHUBEPCUTETA XHMHYECKOE
Ne26B3aumooeiicmeue anomunus ¢ | rpaduueckas http://www.physchem.chimfak.rsu.ru Meronuka oOydeHus XuMuu: caiit obopynoBaHne
600o1tl. Obpa3syvl sadxcheluiux o0OpaboTka kagenpsl xumun HI'TIY
NPUPOOHBIX cOeOUHeHUl anioMunusa | pe3ysTaToB. Pemenne | http:/mctnspu.narod.ru MeTomudeckoe 00beTMHEHNE YIUTENEH XUMUH
P TBOPYECKHX 3aJ1a4 Ceepo-BocTounoro okpyra roposa MockBbl

51. | AmdoTrepHOCTH OKCHIA H Habmonenue u http://kontren.narod.ru Matepuaisr kadenpsl GU3NIECKOH 1 § 47 PeaktuBsl
THJPOKCH/A ATFIOMHHUSL. Maremaruyeckas u koJutoniHOM Xxumun IOxHoTro dhepepanbHOro yHUBEpCUTETA XHUMHUYECKOE
Jlabopamopnutii onvim Ne30 Th. rpaduueckas http://www.physchem.chimfak.rsu.ru Meronuka oOyueHus] XUMUH: CaiT 00opyIoBaHKE
Tonyuenue cuopoxcuoa anomunus | oOpaboTka kadeapsr xumuu HI'TTY
u e3aumodeticmaue e2o ¢ pe3yabratoB. Pemenue | http:/mctnspu.narod.ru Metoauueckoe 00bEIMHEHUE YIUTEICH XUMUU
KUCIOMAMU U WeN0UaAMU. TBOPYECKHX 337134 Cesepo-BocTouHoro okpyra roposia MockBbl
TP

52. | XKene3o. . Habnromenue u http://kontren.narod.ru Matepuaisr kadenpsl GU3NIECKOH 1 § 48 Jatunx
Hemoncmpayuonnwiii onvim MareMaTu4deckas u KOJUTOMIHOM XuMuK FOKHOTO (eaepabHOr0 YHUBEPCUTETA JIaBJICHUS
Ne2706pasywt pyo scenesa. rpadudeckas http://www.physchem.chimfak.rsu.ru Meronuka oOydeHus XUMAH: caiiT
Corcueanue scenesa 6 kuciopooe u o0OpaboTka kagenpsl xumun HI'TTY
xaope. pe3yabratoB. Pemenue | http:/mctnspu.narod.ru Metoauueckoe 00beAMHEHHE YIUTETICH XUMHUH
Jlabopamopnutii onvim Ne 31 TBOPYECKHX 3a/au. Cesepo-Bocrounoro okpyra ropoga MocKBbI
«OKucnenue sicesnes3a 60 61aAHCHOM
6030yxe»

53. | CBoiicTBa COCIMHEHHH JKee3a: Ha6monenue u http://kontren.narod.ru Martepuanst kageapsl GU3nIecKon 1 § 49 PeaxTuBsl 1

OKCHJIOB, THJIPOKCHJIOB U COJIEH
sxkenesa (11 u II1).

Jlabopamopnviit onvim Ne32Th
Honyuenue 2UOPOKCUI08
orcenesa(ll) u (1) u
e3aumooeticmsue ux ¢ KUCI0mamu
U wenovamu.

TP

Maremaruyeckas u
rpadugeckas
00paboTka
pe3ynbTaToB. Pemenne
TBOPUYECKHX 3a7ad.

KoytouaHOM xuMuu FOxHOTO (hemepanbHOTO YHUBEpCUTETA
http://www.physchem.chimfak.rsu.ru Meroauka o0y4eHUs XUMHUH: CalT
kagenpsl xumun HI'TTY

http://mctnspu.narod.ru Meroauueckoe 00beIMHEHUE YUUTENIEH XUMUU
Cesepo-Bocrounoro okpyra ropoga MockBbl

XUMHNYECCKOEC
obopymoBanue
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54. | Hpaxmuueckas paboma No§. [Ipaxtraeckas pabota | http://chemworld.narod.ru Caiit «BupTryaabHas XUMHAYECKast IIIKOIa» § 50 PeakTtuBsl 1
Pewienue sxcnepumenmanbHyIxX http://maratakm.narod.ru Caiit «Mup XUMHUI» XUMHYECKOE
3a0au no meme «Obougue u http://chemistry. narod.ru XuMuK.py: caiit o xumun obopynoBaHue
UHOUBUOYAIbHbLE COIICINEA http://www.xumuk.ru Xumrdeckas crpaandka SIpociaasckoro LleHTpa
memannosy. Th TEJNICKOMMYHHUKALUH 1 HHPOPMAINOHHBIX CHCTEM B 00pa30BaHUN
P

55. | HoxaroroBka k TMA Pa6ora ¢ kHUTOIA, http://www 104.webstolica.ru Kimaccudpukanus XuMu4ecKkux peaknit ITosTOpUT

BBHITIOJTHEHHE U http://classchem.narod.ru KouTpen — Xumus uis BcexX: yueOHO- b TeMy
HaOoieHne nH(OpMaLMOHHEI caiT «Merain
JKCIIEPUMEHTa, BI».
rpaduyeckas paborta

yuamuxcsi, padora ¢

TEXHUYECKUMU CPEIICTB

amMu 00yUeHMS,

BBITIOJTHEHHE

YOpaKHEHUH U

pelieHue 3aaa4y

56. | KonTpoabHoe TecTHPOBaHHE 7110 TectupoBanue http://www 104.webstolica.ru Kimaccupukanus XuMu4ecKux peaKkinit IosTOpuT
noopazoeny «IIpakTuKyM 1o http://classchem.narod.ru KouTpen — Xumust 17151 Bcex: yueOHO- b 110
H3Y4YEHHIO CBOICTB NMPOCTHIX nH(pOpMaLMOHHEI caiT YUEOHUKY
BellleCTB METAJJIOB MX Marepuan
COeMHEHHID) IJIaBbI

Pa3nen 5. OcHOBBI ONBITHO-)KCIIEPUMEHTAJILHON U MPOEKTHOI AesiTe/bHOcTH (124)

57. | TexHuka 0e30macHOCTH mpu | PaGota ¢  kHuroii, | http://www.chem.msu.su/rus/elibrary DneMeHTBI )KU3HA: CAUT yIUTEISA Peaktussl u
BBITIOJTHEHHH CaMOCTOSITENIBHBIX | BBINOJIHCHUE u | xumuu M.B. CosoBbeBoit XHMHYECKOE
ONMBITOB W  3KCICPHUMEHTOB B | HaOJIOICHHE http://www.school2.kubannet.ru Sumkronenus «[Ipupona Haykm»: obopynoBaHue
JOMAllHUX  YCJIOBHMSX M C | OKCIIEPUMEHTa, Xumust
UCTOJIb30BaHUEeM  o0OopymoBaHus | rpaduyeckas pabora | http://elementy.ru/chemistry
XMMHUYECKOH 1abopaTopuu. yuaruxcs, pabora ¢

TEXHUYECKUMH CPEJICT
BaMHU o0OyueHus,
BBITIOJTHEHHE
yOpa)KHEHU I u
pelieHue 3aua4

58. | Ipakmuueckas paboma No9. Th IIpaktudeckas padbora | http://www.chem.msu.su/rus/elibrary D1eMeHTBI )KU3HU: CAUT yIUTEIIS PeaxTuBbl U
Oobpawenue co cmeknom xumuu M.B. CosnoBbeBoit XUMHUYECKOe
(ccubanue cmexknAnHOU MpyoKu, http://www.school2.kubannet.ru Sunuknonenus «[Ipupoaa Haykm»: obopyoBaHKe
u320moenenue: NUNemKu; Xumust
KAnuuiapoe; npocmeiuux y3noe; http://elementy.ru/chemistry
npocmenmux npudopos)

59. | Xumuueckuil aHaIU3: Maremarudeckoe http://www.chem.msu.su/rus/elibrary 31eMeHTBI )KU3HH: CAlT yanUTEIS Peaktuss! u

Ka4CCTBEHHBIN U KOJIUYCCTBCHHBIN

peuieHue 3aaavd

xumuu M.B. CosnoBbeBoit
http://www.school2 .kubannet.ru unurnonenus «[Ipupona Haykm»:

XUMHYECKOE
obopymoBanue
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Xumus
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60. | Teoperuueckne OCHOBHI ONBITHO- | Pabora ¢ KHUTOH, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkonbHrKaM PeaktuBsl u
SKCIIEPUMEHTAIILHOM M NPOEKTHOM | BBIOJIHEHUE U 0 XFMHH: CalT XUMIYecKoro ¢akynsreta Antl'Y XUMHUYECKOE
JeSITeTHHOCTH. HaOJroIeHue http://www chem.asu.ru/abitur DnexTpoHHas OHOIMOTEKA IO XUMHH 1 obopynoBaHue

9KCIIEPUMEHTAa, TEXHHKE
rpadudeckas paboTta

ydamuxcs, padora ¢
TEXHUIECKUMHU CPEJICT

BaMH 00y4eHHS,

BBITIOJTHEHHE

YIPaKHEHUH U

penieHue 3a1a4d

61. | Beibop Temsl mpoekTa. Hucmyt http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IxompHIKAM
[InanupoBaHue AESATEILHOCTH. 0 XFIMHH: CalT XUMIYeCcKoro (akynpreta Antl'Y

http://www chem.asu.ru/abitur DnexkTpoHHas OHOIMOTEKA IO XUMHH 1
TEXHHKE

62. | INomroroBka MPOCKTA. Coop | CamocrosiTenpHas http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIkompHIKAM PeaktuBsl u
uHpopMauK MO NaHHOW TeMe. pabora 0 XMMHH: CalT XuMmudeckoro ¢axkyiaprera Antl'Y XUMHYECKOe
MonemupoBaHue TIPOCKTHOM http://www chem.asu.ru/abitur DnexTponHas OMOTHOTEKA ITO0 XUMHH U obopynoBaHue
JIeSTeIIbHOCTH. TEXHHKE

63. | BeimonHeHHe y4eOHBIX MPOCKTOB, CaMoCTOATEIbHEIE http://www.chemistry.ru JlucTaHIIHOHHAS OJTUMITHAIA TIO XMMHH: Peaktussr u
OIIBITHO-IKCIIEPUMEHTAIIbHBIX NpakTHYeCKue paboThl | TEIEKOMMYHHUKAIMOHHBII 00pa30BaTebHbIA IPOEKT XHUMHUYECKOE
pabor. obopynoBanue
IIpakTHyeckne padoThI O TEMaM
TPOEKTOB YYaUINXCS

64. | IlonroroBka y4eOHBIX IPOEKTOB K CamocTosTeNbHbIe http://www.chemistry.ru JIncTaHIMOHHasI OTMMIHAA 10 XUMHH:
3alInTe NpaKkTHYeCKue paboThl | TEIeKOMMYHHUKAIMOHHBIN 00pa3oBaTesIbHBIN IPOESKT

65. | [IpomexxyTouHast aTTeCTAIHA. Pab6ora ¢ Utepuer- http://www.chemistry.ru J/IlucTaHIIIOHHAS OJMMITHAIA TI0 XUMHUH:
3amunTa MpoeKTOB pecypcamu TEJICKOMMYHHUKAIIMOHHBIH 00pa30BaTeIbHbII IPOEKT

66. | [NomroroBka k [MA: pernenue Pabora ¢ kHUTOH, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IxompHIKAM Peaktussl u
MIPaKTHKO-OPUEHTHPOBAHHBIX BBITIOJTHEHHE U 0 XHMHH: CalT XuMudeckoro ¢akyiaprera Antl'Y XMMHUYECKOE
3aJaHuHN Ha0JIroeHne http://www chem.asu.ru/abitur DnekTpoHHast OHOIMOTEKA IO XUMHH 1 obopynoBaHue

IKCTIEPUMEHTA, TEXHHUKE
rpapudeckas paboTta
ydamuxcs, paboTa ¢
TEXHUYECKUMHU CPEJICT
BaMH 00ydJeHus,
BBITIOJTHEHHE
yHIpaKHEHUH U
pelienue 3aaa4y
67. | llonroroeka k 'NA: pemenue Osnazenue http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com [IxompHHKAM PeaxTuBsl u

MPaKTUKO-OPUEHTUPOBAHHBIX
3aJaHuN

HaBbIKaMU KOHTPOJIS U
OILICHKH CBOEH

0 XMMHH: CalT XuMudeckoro axyiaprera Antl'Y
http://www chem.asu.ru/abitur Dnexrponnas 6ubnmoTexa Mo XUMUHU U

XAMHUYECKOE
obopynoBaHue
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JIesITENIbHOCTH, YMEHHE
MpeIBUIETh
BO3MOJKHEIE
MOCJIEICTBHS CBOUX
NEUCTBUMN

TCXHHUKE

68.

0O06001eHNEe, CHCTEMATH3ALHS 1
KOPPEKLUSI 3HAHUN YYaIInXcs 3a
Kypc «DKCIepUMEHTAIbHAS XUMUSI-
9%, 9 Kacc.

TecToBbII KOHTPOJIb.

TectupoBanue

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonbHIKaM
0 XFMHH: CalT XuMIdecKkoro ¢akymsrera Antl'Y

http://www chem.asu.ru/abitur DnexTponHas OnOIHOTEKA IT0 XUMHHA U
TEXHHKE

Pa6ora ¢
TeCTaMH
(MHIUBUA
yalbHbIC
3aJIaHus)
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JIMTEPATYPA

Y4yeOHo-MeTOoAMYECKOE 00ecTIedeHne Kypca XMMIH OCHOBHOI 00111€00pa30BaTeIbHOM IIKOJIbI

1. Pymsuruc I'. E. Xumus: 8 xi.: yueb6. ayis obmeobpazoBat. yupexnaenuid / I'. E. Pymsurtuc, @. T.
®enpaman. — M.: [Ipocselienue.

2. Pymsutuc I'. E. Xumus. 9 knacc. ®I'OC: yueb.mis odmeodpazosart. yupexaeHuit / I'. E. Pymsutuc,

@. I'. ®enpaman. — M.: [Ipocsemenue, 2019.

Xumusi: 8 KII.: 2JIEKTPOHHOE MPUIIOKEHUE K YYCOHHKY.

Xumus: 9 KIL.: 3JEKTPOHHOE MPUIIOKEHUE K YICOHUKY.

5. Tapa H. H. Xumus. Pabouune nporpammel. [Ipenmernast nunus yaeOnukoB I'. E. Pym3utuca, @. I'.
®enpamana. 8—9 knaccer / H. H. I'apa. — M..: [IpocBernienue.

6. bopoeckux T.A. Tectbl mo xumun. A3oT u docdop. Yriaepoa u KpeMHuid. Metaiibl9 Kiacc: K

yueonuky ['. E. Pymsutuca, @. I'. ®enpamana «Xumus. 9 kinace». @I'OC (k HOBOMY YUEOHHUKY)
— M.: UznatensctBo «Ok3amen», 2017. — 111c. (Cepust «Y4eOHO-METOINIECKHIA KOMILIEKTY).

7.  boporckux T.A. Tectsl mo xumun. Knaccupukarus XMuMUYECKUX PEaKIIUid. XUMUUECKHE PEaKIUU B
BOAHBIX pacTtBopax. ['amorensl. Kucmopox u cepa. 9 kiacc: x yuebnuky I'. E. Pymsuruca, @. T
Oenpamana «Xumus. 9 kimacey. ®I'OC (k HoBomy yueOHHMKY) — M.: M3gatenbcTBo «DK3aMeH»,
2017.—-109 c. (Cepust «Y4eOHO-METOAUYECKUN KOMIUIEKTY).

8. Tabpycesa H. . Xumus: pabouas terpans: 8 ki. / H. W. 'abpycea. — M.: [Ipocemienue.

9. Tapa H. H. Xumus: 3agaunuk ¢ «momoniaunkom»: 8—9 xir. / H. H. I'apa, H. . 'abpyceBa. — M.:
IIpocremienue.

10. Papeuxuit A. M. Xumus: muaaktTuaeckuii marepuain: 8—9 k. / A. M. Panenkwmii. — M.:
IIpocremienue.

11. Tapa H. H. Xumus. Ypoxku: 8 k1. / H. H. 'apa. — M.: [IpocBemenue.

12. bubnuoTeka Hay4yHO- MOMYJISPHBIX H3JAHUMA [JIs MOMYy4YEHHUS IOMOJHUTEIbHOW HMHGOpMALUU IO
npeamery (B KabWHeTe XMMHUHU U B IIKOJILHON OnOIoTeKe).

13. DrnexTpoHHBIE 00pa30BaTENbHBIE PECYPCHI.

> w

IIepeyeHb 1OCTYNHBIX HCTOYHMKOB HH(pOpMALIUU
B pasnene npeacraBieH CIMCOK KHUT U CCBUIOK Ha CaiThl, B KOTOPBIX Oosiee moapoOHO oc-

BELICHBI pa3JIMYHbIC ACTIEKTHI paCCMaTPUBAEMbIX BOIIPOCOB. MIX MOXKHO pEKOMEHI0BaTh KaK yUUTEII0,

TaK ¥ 00y4aeMbIM, MPOSIBUBILUM HHTEPEC K U3ydaeMoil Teme.
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