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IHosicHuTE/IbHASA 3AIUCKA

PaGowas mnporpamma BHeypouHoil agearenbHocTH «lIpakTmyeckas Xumus» A
oOyyaromuxcs 9 Kiacca Ha YpOBHE OCHOBHOTO 0OLIero 0Opa3oBaHMs COCTaBJieHa Ha OCHOBE
TpeboBanmii k pesynabrataMm ocBoeHusi PenepanabHON 00pa30BaTENBHON MPOTrpaMMbl OCHOBHOTO
obmero o6OpazoBanus (manee @®OII) u DenepanbHOrO0 TOCYAAPCTBEHHOTO 00Pa30BATEIBHOTO
cTaHgapTa oCHOBHOTO oO1miero odpaszopanus (nanee — PI'OC O0O), a Takxke OpUEHTUPOBAHA HA
1eJIeBbIE TPHOPUTETHI, chopMynupoBaHHbie B [IpumepHOii mporpaMme BOCTIUTAHHUSL.

Paboyas mporpamMma BHEYpOYHOH JesTenbHOCTH «lIpakTHueckas XUMHS» pa3paboTaHa B
COOTBETCTBUH C:

— 3akoHOM P® «O6 o6pazoanuu B PO» Ne 273 ot 29.12.2012 1.,

— Ilpukazom MunnpocBemenus Poccuiickoit ®enmepanmu ot 31.05.2021r. Ne287 «O6
yTBepkAeHNH DenepallbHOr0 TroCyAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOIO
o0rrero o6pazoBanus» (3apeructpuponano B Munrocre Poccuu 05.07.2021r. Ne 64101);

— IIpukazom Munnpocsemenuss Poccuiickoit ®epeparuun ot 18.05.2022r. Ne370 «O06
yrBepxkaeHnn  DenepanbHOi  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  OOILIEro
oOpazoBanus» (3apeructpupoBano B Muntocte Poccun 12.07.20231. Ne 74223);

— @yHJaMEHTAJIbHOTO fA1pa cojepxkaHus o0mero o0pa3oBaHuss U B COOTBETCTBUU C
lNocynapcTBeHHbIM cTaHgapTOM 00IIero oOpa3oBaHus (mpuka3 MuHucTepcTBa 00Opa3oBaHMs
u Hayku Poccwuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);

— Meroauyecknx peKOMEHIAIMNA MHUHUCTEpCTBA TpocBenieHus Poccuiickorn ®denepanuu 1o
«Peanmzanuun  00pa3oBaTeNbHBIX MPOrPAMM €CTECTBEHHOHAyYHOM M TEXHOJOTHYECKOU
HaIMpaBJIEHHOCTEH MO XWMHUU C HCIOJb30BaHHMEM o00OpynoBaHMs LeHTpa «Touka pocray
(yTBepikIieHBl pacnopsbkeHneM MuHucrepcTBa npocserienus: Poccuiickoit @enepanuu ot 12
saBaps 2021 r.Ne P-6).

- OCHOBHOM 00pa30oBaTeIbHON TMpOrpamMMoil OCHOBHOTO obmiero ooOpazoBanus MBOY
Mymikouuckoit OILI.

B 00y4yeHnn XuMuM OOJIBIIOE 3HAYCHHUE UMEET SKCIIEPUMEHT. AHAIM3UPYS PE3YIbTAaThI MPO-
BEJIEHHBIX OIBITOB, ydYalluecs YOeKIAroTCsI B TOM, 4YTO T€ WJIA HWHBIE TEOPETUYCCKHE
MPEJICTABJICHUS] COOTBETCTBYIOT HWJIM IMPOTHBOPEYAT PEATBHOCTH. TOJBKO  OCYIICCTBIISS
XUMHYCCKUH DKCHEPUMEHT MOXKHO IPOBEPUTH JOCTOBEPHOCTh IPOTHO30B, CJCIAHHBIX Ha
OCHOBAaHMHU TEOpHH. B mporiecce SKCIEPUMEHTAIBHONH pPA0OTHI ydaliuecs MPUOOPETAaIOT OIBIT
MO3HAHUS PEATLHOCTH, ABJISIOLIUICS BaXKHBIM 3TallOM (POPMUPOBAHHUS Y HUX YOSKJICHUH, KOTOPBIE,
B CBOIO OY€pE/ib, COCTABIISIOT OCHOBY HAyYHOTO MHUPOBO33PEHHUSI.

Buenpenne oOopynoBaHus IUGPOBOH JabopaTtopuu IieHTpa «Todka poOCTa» IO3BOJIHT
KaueCTBEHHO H3MEHHUTH IPOIECC OOy4YeHHS XUMHH. KOJMUECTBEHHBIC SKCIEPUMEHTHI ITO3BOJISAT
MOJIy4aTh JAOCTOBEPHYIO MH(MOPMAIUIO O MPOTEKAHHHM TEX WJIM MHBIX XUMHUYECKUX IpoIleccax, O
cBoiicTBax BemiecTB. Ha OCHOBE NOJYYEHHBIX 3KCIIEPHUMEHTAIBHBIX JaHHBIX 00ydaeMble CMOTYT
CaMOCTOSITEJIBHO JIeJIaTh BBIBOJBI, 0000IIATh pPE3yabTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJTHO3HAYHO OYZIET CIIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIMH 00YYCHHUS IKOJIBLHUKOB.

s u3yueHus: npeamera « XMMHUsDy Ha 3Talle OCHOBHOTO OOIIEro 0Opa3oBaHUs OTBOJUTCS
136 4gacos.

Jlannast oOpa3oBarenbHas ImporpamMma OOECIeurMBaeT YCBOCHHE YUYAIIMMHUCS BaKHEUIIHX
XMUMHYECKUX 3aKOHOB, TEOPHUH WM MOHATUH; (HOpMHUpYET MpEeACTaBICHHUE O POJH XUMHUU B OKpY-
KAloIIeM MHUpe M KU3HU uernoBeka. [Ipu 3ToM OCHOBHOE BHHMAaHUE YAEISETCS CYIIHOCTH XUMH-
YEeCKUX PEaKIUil U METOJaM UX OCYIIECTBICHHUS.

OAHMM U3 OCHOBHBIX MPHUHIIUIIOB MOCTPOEHUS MPOTPAMMBI SBISETCS MPUHIIUIT JOCTYITHOCTH.
DKCIepUMEHTANIbHBIE JaHHBIC, TOJY4YE€HHBIE YYallUMUCA TPH BBIMOJTHEHUH KOJHMYECTBEHHBIX
OTIBITOB, TIO3BOJSIOT YUYAIIMMCS CaMOCTOSITENIBHO JIeNIaTh BBIBOJIBI, BBISIBIATH 3aKOHOMEPHOCTH.
[Toaxobl, 3a0KEHHBIE B COJIEP’KaHUE MPOTpaMMbl Kypca, CO3JAI0T HEOOXOAMMBIE YCIOBUS IS
CUCTEMHOTO YCBOCHMSI YYalIUMHUCS OCHOB HayKH, s OOecleyeHus pPa3BUBAIOLIETO U
BOCITUTHIBAIOIIETO BO3JICHCTBUSL OOy4YeHHs] Ha JTUYHOCThH ydamierocs. Gopmupyembie 3HAHUS



JOJDKHBI CTaTh OCHOBOM CHCTEMbl YyO€XKIEHUN IIKOJIbHHKA, LEHTPAIbHBIM SPOM €ro HaydyHOIO
MHPOBO33PEHHUS.

Ha 6a3ze nentpa «Touka pocta» obecrneunBaercsi peainzanusi 00pa30BaTENbHBIX MPOrPaMM
€CTeCTBEHHOHAYYHOH M TEXHOJIOTUYECKON HAINpaBICHHOCTEW, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSMU 3aKOHOIATENIBCTBA B chpepe oOpa3oBaHus U ¢ yI€TOM pekoMeHaanuii denepanbHoro
oreparopa yueOHOro npeaMera «XuMUs.

OO0pazoBarenbHasi IporpaMma M03BOJISIET UHTETPUPOBATh PeaIlu3yeMble MOAX0/Ibl, CTPYKTYPY
U CoJiep’KaHue IPU OpraHu3alu 00y4YeHUs XUMHUH B 9 Kilacce, BHICTPOEHHOM Ha 0ase Jo0oro u3
JOCTYIHBIX yueOHO-MeToauueckux komiiekcoB (YMK).

Wcnonb3oBanue obopynosanus «Touka pocray npu peanuszauuu gaHHod OIl mossossier
co30amo ycioeus.

— IS pacUIMPEHUs COJIEP>KaHuUs MIKOJIBHOTO XMMUYECKOT0 00pa3oBaHus;

— /1715 IOBBILICHUS IO3HABATEIbHON aKTUBHOCTH 00YYAIOIIUXCSl B €CTECTBEHHOHAYYHOU
obnacru;

— JUIsl pa3BUTHUS TUYHOCTH peOEHKA B MpoIiecce 00yYeHUsS XUMHUHU, €r0 CITIOCOOHOCTEH,
(hopMHUpOBaHMS U YOBJIETBOPEHUSI COIIMAIBHO 3HAYUMBIX HHTEPECOB U OTPEOHOCTEH;

— 75 paboThl C OJapEHHBIMU IKOJIbHUKAMM, OpraHU3allii UX Pa3BUTHS B pa3IN4HbIX 00-
JacTsX o0pa3oBaTeNbHOM, TBOPUECKOHN AEATEIbHOCTH.

ean u 3apa4un
— Peanmsamyst  OCHOBHBIX — 00IIEOOpA30BATENBHBIX IPOrpaMM TI0 YYEOHBIM MpeAMEeTaM
eCTeCTBeHHOHay‘IHOﬁ HalpaBJICHHOCTHU, B TOM 4YHCJIC B paMKax BHCypO‘IHOﬁ ACATCIBHOCTHU
00y4arONINXCs;
— BBCJICHUC COBPEMCHHBLIX CpPECACTB O6y‘ICHI/Ifl N BOCIIUTAaHHA JId H3Y4YCHUA (B TOM YHUCIIC
HKCHEPUMEHTAIBHOI0) JUCHMIUIMH (MOJIYJIel) €CTECTBEHHOHAYyYHOH HAINpaBICHHOCTH MpPHU
peann3anyii  OCHOBHBIX  OOIIE00pa3oBaTeNbHBIX  MPOrpaMM M JOHOJHUTEIBHBIX
o0meoOpa3oBaTeNbHBIX TPOTpaMM, B TOM YHCIE JUIsl PACIIMPEHHS CONEp)KaHUS y4eOHOro
npeaMeTa « X AMUSD.
— BOBJICUEHHUE YHALTUXCS B IPOEKTHYIO ACATEIbHOCTb.
[TpodunpHBI KOMIUIEKT 000pyaoBaHus IeHTpa «Touka poctay obecnieunBaeT YPPEeKTUBHOE
JOCTHKEHHE 00pa3oBaTeNbHBIX pe3yNbTaToB o0yJaromuMucs 1o nporpaMmmam
€CTECTBEHHOHAyYHOW HAMpPaBIEHHOCTH, BO3MOXHOCTh YIIYOJIEHHOTO U3Yy4EHUS OTIENbHBIX
IpeIMETOB, B TOM 4ucie A (OopMUPOBaHUS H300pETaTEIbCKOr0, KPEaTUBHOIO, KPUTHUYECKOTO
MBIILJICHHUS, Pa3BUTHS  (YHKIMOHAJIBHOW TIpPaMOTHOCTH y OOy4aromuxcs, B TOM YHUCIE
€CTECTBEHHOHAyYHOUM U MaTeMaTH4eCKOH.
DKCIIEpUMEHT SBJISIETCS HMCTOYHMKOM 3HAHUW M KPUTEpUEM HX HCTUHHOCTH B Hayke.
KoHuenus coBpeMeHHOTO 00pa3oBaHUs MOPa3yMEBAET, YTO B yUeOHOM SKCIEPUMEHTE BEAYILYIO
POJIb JOJKEH 3aHATh CAMOCTOSITENIbHBIN HCCIeI0BATEIbCKUM YIeHUYECKUN IKCTIEPUMEHT.
CoBpeMeHHbIE IKCIEPUMEHTAIbHbIC UCCIIEOBAHMS 110 XUMHUH YK€ TPYTHO MpPEJICTaBUThH 0e3
UCIIOJI30BAHUSI HE TOJBKO AaHAIOTOBBIX, HO U UU(POBBIX H3MEPUTENbHBIX MpuOOopoB. B
®enepansaoM ['ocynapctBeHHoMm O6paszoBarensHoM Cranaapte (@I'OC) mpomucano, YTO OJHUM
U3 YHUBEPCAIbHBIX Y4EOHBIX NEHCTBUI, MPHOOpETAEMBIX YUAIIUMUCSA, JOJKHO CTaTh yMEHUE
«MPOBE/ICHUS OTBITOB, MPOCTBIX OSKCIEPUMEHTABHBIX HCCIECIOBAaHUM, MPSIMBIX U KOCBEHHBIX
U3MEPEHUH C NCTI0Ib30BAHNEM AHAIIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX IPUOOPOBY.
VY4eOHbIl 3KCTIEPUMEHT MO XMMMH, HMPOBOJMMBIM Ha TpaJullMOHHOM oOOpynoBaHMHU, Oe3
IpUMEHEHHs! IIUPPOBBIX JIAOOPATOPUI, HE MOXKET MO3BOJIUThH B TIOJIHOM Mepe peluTh BCe 3aauu B
COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PSIIOM NPUYHH:
— TpajuIMOHHOE  INKOJbHOE OOOpYJOBaHME  H3-3a  OTPAHMYEHUS  TEXHUYECKUX
BO3MOYHOCTEHN HE MO3BOJISIET TPOBOAUTH MHOTHE KOJINYECTBEHHBIE CCIIEA0BAHNUS;

—  JJIUTENBHOCTDb IPOBEJICHMS XUMUYECKUX UCCIIEJOBAHUM HE BCETIa COTJIACYETCs C
JUTUTENBHOCTBIO Y4eOHBIX 3aHATHH;

—  BO3MOXKHOCTb IPOBEJICHUSI MHOTUX HCCIIEZI0BaHUM OrpaHUYUBAETCs TPEOOBAHUAMU
TEXHUKH 0€30IacCHOCTHU U JIp.

Hudposas naboparopust MOJTHOCTHIO MEHSIET METOJUKY U COJEpKaHHE SKCIEPUMEHTAIbHON



JEATeIbHOCTH U pellaeT BhllIenepeyncieHHbIe TpooaeMbl. [IIUpokuil CekTp NaTYNKOB MO3BOJISET
y4alMMCsl 3HaKOMUTBCS C TapaMeTpaMu XUMUYECKOIO SKCIIEPUMEHTA HE TOJIBKO Ha KAUECTBEHHOM,
HO W Ha KOJMYeCTBEHHOM YypoBHe. LludpoBas nabopaTopusi MO3BOJSET BECTH UIUTEIbHBIN
SKCIEPUMEHT JJa’)K€ B OTCYTCTBHE IKCIIEPUMEHTATOPA, @ YACTOTA UX U3MEPEHUI

HEIO/IBJIACTHA YEJI0BEYECKOMY BOCIIPUSATHIO.

B npouecce GpopMupoBaHus 3KCIIEPUMEHTAIBHBIX YMEHUN YYEHHK 00y4aeTcsi MpeACTaBIIATh
nHpopMannio 00 UCCIETOBAHUN B YETHIPEX BUIAX:

— B BepOaJbHOM: OMHUCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJIENb YKCIIEPUMEHTA,

(bUKCHpPOBATH BHUMAHKE HA U3MEPSIEMbIX BEIMYHHAX, TEPMUHOJIOTHH;

— B TaOJIMYHOM: 3aIOJHATH TAOJUIbl TaHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS IpadrKoB
(TIpu 5TOM y y4daluxcsi BOSHUKAET EPBUYHOE MPEICTABICHUE O MACIITa0ax BETUYNH);

— B rpaduyecKkoM: CTPOWTH TpPaQuKH MO TAOJUYHBIM JIAHHBIM, YTO JAaET BO3MOXKHOCTH
Iepexo/ia K BbIIBM)KEHUIO TUMOTE3 O XapaKTepe 3aBUCUMOCTU MEXKAy BeIMYMHAMU (IIpH
9TOM Y4YUTENb I[I0Ka3bIBa€T NPEUMYLIECTBO B BHU3yalM3allMd 3aBHUCHUMOCTEH MEXIy
BEJIMYMHAMH, HATJISAHOCT 1 MHOTOMEPHOCTH);

— B BHJIE MaTeMaTHYECKUX ypaBHEHHI: JaBaTb MareMaTH4YeCKOE OINMCAaHHE B3aWMOCBS3U
BEJIUYMH, MaTEMaTHYECKOEe 0000IIICHHE.

[lepexon OT Kkaxaoro sTama npeAcTaBieHUs WHPOPMALMU 3aHUMAET JOBOJBHO OOJIBIION
MIPOMEXYTOK BpeMeHHU. B 8 kitacce 3TOT nmpoiiecc He06X01MM, HO B CTapIIMX Kilaccax MOXKHO ObLIO
Obl ATO BpeMs MOTPAaTUTh Ha peuieHHe OoJsiee BaXHBIX 3agady. B sTrom 1uiaHe uudpoBbie
a00paTOPHUH CYIIECTBEHHO AKOHOMST BpeMs. DTO BpeMs MOXHO MoTpatuTh corjacHo ®PI'OC nHa
(dbopMHUpOBaHHE HCCIIEOBATENLCKUX YMEHHH ydaliuxcs, KOTOpbI€ BBIPAXKAIOTCS B CIEIYIOIINX
JENCTBUSAX:

—  ompezesieHne mpoOIeMbl;

— IIOCTaHOBKa UCCIIEJIOBATENbCKOM 3a1a4u;

— IUTAHUPOBAHHE PELIEeHUs 3a1a4u;

—  TIOCTPOEHUE MOJEINEH;

—  BBLABIDKEHHUE TUIOTE3;

—  DKCHEepUMEHTalbHas MpOBEpKa rMIOTeE3;

—  aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WJIM HAOMIOICHUH;

—  (dopMynupoBaHKE BBIBOJIOB.

I[Inanupyembie pe3yJibTaThl

JIMYHOCTHERIC PE3VILTATEI

Obyuarowuiicst noxyyum 03MONCHOCMb 0 YOPMUPOBAHUSL CLeOVIOWUX TuYHOCMHbIX VY]]
— ompejelieHne MOTUBALMU U3ydeHHs y1eOHOTO MaTepuaa;
— OIICHMBaHHE YCBAaUBaEMOTO yueOHOTo MaTepuaia, UCXO/s U3 COLMATbHBIX U JHYHOCTHBIX
LIEHHOCTEH;
— TIOBBILIIEHHE CBOEro 00pa3oBaTENbHOTO YPOBHSI M YPOBHS TOTOBHOCTH K HM3YYEHHIO OC-
HOBHBIX UCTOPHUECKUX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM XMMHH U OOIIECTBA;
— 3HaHWE MPaBUJI MIOBEJCHUS B UPE3BBIUANHBIX CUTYAIIHSIX;
— OIICHMBaHHE COIMAILHON 3HAYMMOCTHU MPOECCH, CBA3aHHBIX C XUMUEH;
— BIaJIcHWE TpaBuiaMu Oe30macHoro oOpalieHus ¢ XWMUYECKUMHU BEIIeCTBAMH U
000pynoBaHUEM, IPOSBICHHE SKOJIOTHUECKON KYIbTYPHI.
MetanpeamMeTHble Pe3VJILTATEI
Pecynamusnole
Obyuarowuiics noay4um 03MONCHOCMb OJisl hOPMUPOBAHUSL CLeOVIOWUX pe2ynamusHulx YV/]:
— IIeNIeToJIaraHue, BKJIIOYas TOCTAaHOBKY HOBBIX IIeJei, MpeoOpa3oBaHHE MPaKTHYECKOU
3a/laud B TIO3HABATENbHYIO, CAMOCTOSITENIbHBIN aHallM3 YCIOBHM JOCTH)KCHHSI IIeNId Ha OC-
HOBE yu€Ta BBIJCNICHHBIX YYUTEIIEM OPUEHTHPOB NEHCTBHUS B HOBOM Yy4eOHOM MaTepHuale;
TUTAHUPOBAHUE MYTU JOCTHIKEHUS 1IeTeH;




— yCTaHaBJICHHUE IEJIEBBIX IPUOPUTETOB, BBIJICIICHUE aJIbTEPHATUBHBIX CLIOCOOOB TOCTHIKECHHUS
1enu 1 BeIOOp Hamboee 3 dexTuBHOrO crocooa;

— YMEHHE CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE BPEMSI U YIIPABISATH HM;

— yMEHHE MPUHUMATH PEIICHUs B IPOOJIEMHON CUTYaINH;

— TIOCTaHOBKA Y4eOHBIX 33Jau, COCTABIICHHE TJIaHA U TTOCIIE0BATEIILHOCTH ICHCTBHIA;

— opraHu3anus paboyero MecTa IMpy BHITOJTHEHUN XUMHUYECKOTO SKCIIEPUMEHTA;

— TPOTHO3MPOBAaHUE PE3yIbTaTOB OOydYEHHs, OICHMBAHHE YCBOCHHOTO MarepHaia, OLEHKa
KayecTBa M YPOBHS NOJYYEHHBIX 3HAHWW, KOPPEKUHWs IUIaHAa M crocoba JEHCTBHS TIpH
HEO0XOAUMOCTH.

lloznasamenvnuie

Obyuarowuiics noay4um 803MONCHOCHb OISl hOPMUPOBaAnUsL CledyIowuUx no3HagamenvHulx YVJI:
—  TIOWCK | BBIJIeJIeHUE WHPOPMAIINH;
— aHaJIW3 YCJIOBMM M TpeOOBaHMI 3a/iauyM, BHIOOP, COMOCTaBICHHE U OOOCHOBAHME CHOCOOa
peleHus 3a/1a9u;
—  BbIOOp Haunbosiee 3(h(HEeKTUBHBIX CLIOCOOOB PEIICHUS 33/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;
—  BBLABIDKEHHE M 000CHOBaHHE I'MIIOTE3bI, BBIOOP crioco0a e€ MpoBEpKU;
—  CaMOCTOSITENTFHOE CO3/IaHUE ATOPUTMA JICATEIIEHOCTH NIPH PEIICHHH MTPOOIIEM TBOPUECKOTO
Y TIONCKOBOTO XapaKTepa;
—  YMEHHS XapaKTepH30BaTh BEIIECTBA I10 COCTABY, CTPOSHHIO U CBOHCTBAM;
—  OIMCHIBaHWE CBOMCTB: TBEPHBIX, JKUAKHX, ra3000pa3HBIX BEIIECTB, BBIACICHHE WX CyIIe-
CTBEHHBIX TIPU3HAKOB;
— m3o0pakeHue CcOCTaBa MPOCTEUITUX BEUIECTB C MOMOIIBI0 XUMHUUYECKHX (POpMyN M CyIII-
HOCTH XMMHYECKHUX PEaKLUi ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHUH;
— TpoBeJeHHe HAOMIOACHUN, ONTMCaHUE MPU3HAKOB U YCJIOBUM TEUEHUS XUMHUECKUX PEaKIIUid,
BBITIOJIHEHNE XHWMHUYECKOTO SKCIIEPUMEHTa, BBIBOJAbI HA OCHOBE aHalu3a HaOMIOJIeHUI 3a
SKCIEPUMEHTOM, peHIeHHe 3a/ay, MOJydeHHEe XUMHUYECKOW HHGOpPMalUud U3 pPa3IUYHBIX
HCTOYHUKOB;
—  YMEHHE OpraHH30BBIBATH UCCIIEIOBAHHE C IIEJIbIO TPOBEPKU THIIOTES;
—  YMEHHE JieJlaTh YMO3aKIIOYeHHs! (MHIYKTUBHOE U [10 aHAJIOTUH) U BBIBO/IBI,
— yMeHHe OOBEKTMBHO OIEHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMHYECKUX Ipolieccax,
KPUTHYECKH OTHOCUTBHCA K IICEBJJOHAYYHON HH(POPMAIIHIH.

Kommynuxamusnule

Obyuarowuiicst noxyyum 603MONCHOCMb 0 YOPMUPOBAHUSL CTLeOYIOUUX KOMMYHUKamuenwvlx YV

— TIOJIHO€ U TOYHOE BBIPAXXKEHHE CBOMX MBICIEH B COOTBETCTBHH C 33aJauaMU U YCIOBUSMHU
KOMMYHHKAITIH;

— a/IeKBaTHOE HCIIOJIb30BaHHE PEUEBBIX CPEJCTB AJIS Y4acTUsl B JTUCKYCCUU U apTyMEHTallUu
CBOEH MO3UIIMM, YMEHHUE NPEJCTABIATh KOHKPETHOE COJAEp)KaHHE C COOOIEHHWEM €ro B
MMCBMEHHOM U yCcTHOHM opme, onpeeneHre Croco00B B3aUMOICHCTBUS, COTPYTHUYECTBO
B IIOMCKE ¥ cOOpe MHPOpMAIIHH;

— ompezaeneHue crnoco00B B3aUMOACHCTBUS, COTPYTHUYECTBO B MOKUCKe U cOope nHPOopMaIui,
y4JacTHe B Juajore, MiIaHUpOBaHUE OOMIMX CIOCOOOB pabOThI, MPOSBICHNUE YBAKUTEIBHOTO
OTHOILIEHMS K IPYTUM YYaLTUMCS; OTIMCAaHUE COAEP)KaHUS BBIMOJHSAEMbIX AEHCTBHIH € LENBIO
OPUEHTUPOBKU B MPEIMETHO- MPAKTUYECKOHN IEATENbHOCTU; YMEHHS YUYHUTHIBATh Pa3HbIE
MHEHHSI U CTPEMHUTBHCS K KOOPIUHALMYU PA3IMYHBIX MO3UIMNA B COTPYIHUYECTBE;

— (opmynupoBaTh COOCTBEHHOE MHEHHE M MO3ULUI0, APTYMEHTHUPOBATh U KOOPJMHHUPOBATH
e€ ¢ MO3UIMAMU NapTHEPOB B COTPYIHHYECTBE MNpPHU BBIPAOOTKE OOIIEro peleHHs B
COBMECTHOH JIeSITENIbHOCTH;

— OCYIIECTBJIATH B3aUMHBIH KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

— IUJJAaHUPOBATH OOILIME CHOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKLHIO, OIEHKY
neicTBUi mapTHEpa, yMETh yOKAaTh;
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UCTIOJIb30BATh a/IEKBATHBIC S3BIKOBBIE CPEJICTBA Ul OTOOPa)KEHHsI CBOMX YYBCTB, MBICIICH,
MOTHBOB M TOTpeOHOCTEW; oToOpakaThb B peun (OomHcaHHe, OOBSICHEHHE) COJACp)KaHue
COBEpILAEMBIX JICHCTBHIA, KaK B (popMe IpOMKON COIMATM3UPOBAHHON peuH, Tak U B popme
BHYTPEHHEH peuu;

pa3BUBaTh KOMMYHMKaTHUBHYIO KOMIIETEHIUIO, HCIIOJIb3YS CPEACTBA YCTHOW M MMCbMEHHOMN
KOMMYHHUKAIlMM TIpH paboTe ¢ TEKCTaMu Y4eOHHMKa W JOIMOJHHUTEIBHON IJIMTepaTypoil,
CIPAaBOYHBIMU TAOJIUIAMH, MPOSBIATh TOTOBHOCTh K YBa)KEHUIO MHOM TOYKH 3pEHHS NpPU
00CYX/IEHUH Pe3yIbTaTOB BBIIIOJHEHHON pabOTHI.

METHBI bLTAThI

Obyyarowuiics Hayyumcs:

MIPUMEHSATH OCHOBHBIE METO/IbI TIO3HAHUS: HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT;
ONUCBHIBATh CBOMCTBA TBEPABIX, JKUAKUX, Ta3000pa3HBIX BEIICCTB, BBIACIAS HX
CYIIIECTBEHHBIC TTPU3HAKY;
pPacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHUs MACChI BEIIECTB, aTOMHO-MOJIEKYJISIPHOM TEOpHUH;
pasznuyaTh XUMHUYECKUE U (U3HUECKHE SIBJICHUS,
Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUH;
coOnroaaTh npasBuia 6e30MacHO pabOThI IPH MPOBEIEHUH OIBITOB;
M0JIb30BaThCs Ja0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0H;
Mojy4yaTh, COOMpATh Ta3000pa3HbIE BEIIECTBA W PACIO3HABATh WX, XapaKTepHU30BaTh
(bu3uYecKne W XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX COCIMHECHUM,
MPOBOJIUTH OTBITHI, TIOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHMYECKHUX BEIIECTB;
pPacKpbhIBaTh CMBICI TIOHSTHUSI «PACTBOP», BBIUMCIATH MAcCCOBYIO JIOJIO PacTBOPEHHOTO
BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPbHl C OMNPEACIEHHONM MacCOBOM Jloyieit
PacTBOPEHHOTO BEIIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BEILECTB OT THUIA KPUCTALIIMYECKOMN
PEMIETKH, ONPENENATh BUJl XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COCTUHEHUSX;
PacKpbIBaTh OCHOBHBIE IMOJIOKEHUS TEOPUH SJIEKTPOIUTUYECKOM TUCCOLMAIUU, COCTABIATh
YPABHEHUS DIIEKTPOJUTHYECKON JMCCOLMAIMK KHUCIOT, IIEJIOYeH, COJIeM M  peakiuil
HOHHOI'0 OOMEHa;
pacKpblBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUud,  ONpelessTh
OKHUCJIUTEb U BOCCTAHOBUTEIb, COCTABJIATH YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii;
Ha3bIBaTh ()aKTOPBI, BIUSIOLIUE Ha CKOPOCTh XUMUUECKON PEaKIIHH;
XapaKTepH30BaTh B3aUMOCBS3b MEXIYy COCTABOM, CTPOCHHEM U CBOWCTBAMU HEMETAJUIOB U
METaJJIOB;
MIPOBOJUTH OMBITHI IO MOJIYYEHHUIO U U3YYCHUIO XUMUYECKUX CBOMCTB Pa3IMYHBIX BEIIECTB;
IrpaMOTHO 00OpalaThCs C BEIIeCTBAMU B IIOBCETHEBHOM KU3HU.
Odbyuarowguiica noayuum 603MOHCHOCHb HAYUUMBCA:
BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBFHO TUIOTE3bI O XUMUYECKUX CBOMCTBAX BEILIECTB
Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIMATh B XMMHUECKUE PEAKIIHH, O
XapakTepe U MPOJIyKTaX Pa3IMYHbIX XUMUYECKUX PEAKIUi;
XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO U CBOWCTBAaM, YCTAHABIUBATh
MIPUYKUHHO-CIICCTBEHHBIE CBSI3U MEK/Y IJaHHBIMH XapaKTePUCTUKAMH BEIIECTBA;
COCTaBIISATh MOJICKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHSI 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;
MIPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATh OKUCIUTEIbHBIE UITH
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIICHUS JIEMEHTOB, BXOISIIIHNX B €r0
COCTaB;
BBIJIBUTATh U TPOBEPSATH SKCIIEPUMEHTAILHO THIIOTE3HI O PE3YyNIbTaTax BO3ACHCTBH
pa3nu4HbBIX (DAKTOPOB HA UBMEHEHUE CKOPOCTH XUMHUUYECKOH peaKilnu;



- HCIIOJIB30BAaTh HpHOGpeTéHHBIC SHAHUA OJId SKOJIOTHYCCKH I'PaAMOTHOI'O IOBCACHUS B
OKpYKalollen cpee;

- HCIIOJIB30BATh HpI/I06peTéHHBI€ KIIFOYCBLIC KOMIICTCHI WU ITPH BBINIOJIHCHHUU ITPOCKTOB U
peleHnn y4eOHO-HCCIIeJOBATENbCKUX 3a/1a4 TI0 M3YYEHUIO CBOMCTB, CIIOCOO0B MOITYUSHHS
Y pacro3HaBaHUsI BEIIECTB;

- O6”I)GKTI/IBHO OLICHUBATH I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

- 0CO3HaBaTh 3HAUYCHUC TCOPETHUICCKUX 3HAHUM 110 XUMHUH JJIA HpaKTHIICCKOfI JCATCIIBHOCTHU
YeJI0BEKa;
CO3JaBaThb MOJCIIM U CXCMBbI IJI pCHICHUA y‘~I€6HI>IX U IIO3HABAaTCJIBHBIX 3aJa4, IIOHUMAaThb

HEO0X0AMMOCTh COOIOICHUS MTPEANICAHU, IPETIaraéMbIX B HHCTPYKIIHAX I10
HCII0JIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUHU U JP.

®opMBbI KOHTPOJISA
Dopmuposanue HKT-komnemenmuocmu ooyuaroujuxcs
VY4eHHUK Hay4uTCs:
- HUCNONIB30BaTh pa3Hble MpPHEMbl TOMCKa WH(GOPMAIMM Ha MEPCOHAIBHOM KOMIIBIOTEpE B
00pazoBaTeIbHOM ITPOCTPAHCTBE C UCIOIb30BaHUEM 000pYA0BaHMs LIU(POBOH 1abOpaTOpPHH;
- HCIOJIB30BaTh Pa3JIM4HbIe CIIOCOOBI XpPaHEHUS M BU3yalIU3allMi WH(POPMAIUH, B TOM YHUCIIE, B
rpaduueckoit popme
Dopmuposanue KOMnEMeHMHOCMU 8 001ACMU ONBIMHO-IKCHEPUMEHMAILHOU U NPOEKM HOTL
oesmenvHOCMU
VYd4eHUK HaydyuTCs IUIAHUPOBATH M BBHIMOIHATH YU€OHOE MCCIEI0BAaHNE M Y4eOHBIN MPOEKT, UCIOIb3YS
000pyoBaHNe, MOZIETIH, METO/IbI, IPUEMBI, aJIeKBaTHbBIE NCCIENYEMOi ITpobIeMe.
VY4eHHK MOIYYUT BO3MOKHOCTh HAYYUTHCS CAMOCTOSTENBHO 33AyMbIBAaTh, IUTAHUPOBATH U BBITIONHATD
yueOHOe HCClleIoBaHNue, YIeOHBIH U COIMAIBHBIIN MTPOEKT 110 €CTECTBEHHOHAYYHON HANpPaBIEHHOCTH.
Yuem pesynoemamoe eneypounoii deamenvrnocmu
Dopmbl U NEpUOOUYHOCIL KOHMPOIA
Bxoonoii konmpons IpoBOANTCS B HavaJle yueOHOr0 To/1a /I MPOBEPKU HadalbHbIX 3HAHUN U yMEHHUN
00yJaronmxcsl.
Texywuii KOHmMpo.b TPOBOAUTCS HA KAXKIOM 3aHATHHU B (popMe meaarorniyeckoro Halmo1eHusl.
Tecmogbiii KOHMPOIb OCYIECTBIICTCS IO OKOHYaHUH U3YYEHHSI KaXKI0T0 pa3ena.
Ipomedsxcymounasa ammecmayus TPOBOAUTCS B KOHIE y4eOHOro roxa B (opMe 3alluThl MPOEKTa,
MO3BOJIIET TIPOBECTH AHAJIM3 PE3yJbTATUBHOCTH OCBOEHHUS OOYYAIOUIMMHUCS OCHOB  OIBITHO-
HKCIEPUMEHTAIBHON U MPOEKTHOM NEATENbHOCTH JaHHOTO Kypca BHEYPOUHOH JESTEIbHOCTH
«OKCTIepUMEHTATbHAS XUMHUS.
Kpumepuu ouenku pe3yiomamos 0c60eHus nPoZpammol Kypca
PabGora oOyd4aromuxcsi OIEHHMBAETCsA IO TPEXYPOBHEBOW INKalle, MPEINoJiaraloield Hajaudue
CIIEAYIOIINX YPOBHEH OCBOCHUS MPOrPaMMHOI0 MaTepualla: BBICOKUN, CPeTHUI, HU3KUH.
Bobicokmii  ypoBeHb:  oOydarommiics ~ JEMOHCTPHPYET  BBICOKYIO  OTBETCTBEHHOCTb u
3aWHTEPECOBAaHHOCTh B 00Pa30BaTENbHON JEATENbHOCTH, NPOSBIICT HMHUIUMATHBY, HE IPOIMYCKAeT
3aHATHS 0€3 YBKUTEIBbHOW MPHUYMHBI, JIEMOHCTPUPYET BBICOKMN YPOBEHb 3HAHUN W KOMIIETCHILHUH,
BJIaJICET Ha BHICOKOM TBOPYECKOM YPOBHE MPHOOPETEHHBIMHU B XOZI€ N3YUEHUS MPOrPaMMbl YMEHHUSIMHU H
HaBBIKAMU;
Cpennmnii ypoBeHb. 00YyYaIOLIMIiCA IEMOHCTPHUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pazoBaTeIbHON AEATEILHOCTH, TPOSIBIISICT XOPOIINH YPOBEHb 3HAHUN M KOMIIETEHIIHIT; MHHUIIUATHBbI
HE TPOSIBIISIET, HO CIIOCOOCH MOAAeP)KUBATh HHUIIMATOPA B TPEAIaraeMoM IoJIe IesTeIbHOCTH, B
JOCTaTOYHOM CTETNEHU BJIaJCET MOTYyYaeMbIMHU B XO/I€ U3YYEHUS MPOrpaMMbl YMEHUSIMHU M HABBIKAMHU;
Huskmii  ypoBeHb. OOydaromuiics JEMOHCTPUPYET  HENOCTAaTOYHYIO  OTBETCTBEHHOCTh |
3aWHTEPECOBAHHOCTh B 00Pa30BaTENILHON JNESATENbHOCTH, OCEIIAET 3aHATHUS OT CIIydas K CIIydarlo,
MOKAa3bIBACT YIOBJICTBOPUTENbHBIN yPOBEHb 3HAHMH M KOMIIETCHLMH, B LIelIOM ciabo Biajieer
MOJYyYaeMbIMHU B XOJI€ U3YUEHHSI TPOrPaMMbl YMEHUSIMU M HABBIKAMHU.



Conep:xkanue

Paznen 1. OCHOBBI 3KCIIEPUMEHTAILHON XuMuM (22 )
XuMus — HayKa dKCIIepUMEHTalbHass. BBoaHbIN HHCTpYKTax 110 Th
Jemoncmpayuonnsiii sxcnepumenm Ne 1. O3nakomienue ¢ 1abopaTopHbIM 000pYAOBaHUEM;
npuémbl 6e3011acHOM pabOTHI C HUM.
Ilpakmuueckas paboma Ne 1. [TpaBuna TexHuKH 6€30MIaCHOCTH MpH paboTe ¢ 1ab0paTOPHBIM
obopynoBanuem. M3ydeHne CTpOCHUS TIAMEHI
MeTopl TO3HAHUS B XUMUU. DKCIIEPUMEHTATBHBIE OCHOBBI XUMUU
Jlabopamopustit onvim Nel. PaccMOTpeHHE BEIIECTB C Pa3IMUYHBIMHU (PU3HMUYECKUMHU CBOWCTBAMHU
(Menp, xene3o, IMHK, cepa, BoJa, XJIOPU HaTpus
Jlabopamopnuwiii onvim Ne 2. «J10 Kakoil TeMIepaTypbl MOXKHO HarpeTh BEIIECTBO ?»
Jlabopamopustit oneim Ne3. V3ydueHne CBONCTB BEILIECTB: HAIrPEBAHKME BOJIbI, HATPEBAHUE OKCHJIA
kpemuust (1V).
Jlabopamopustit oneim Ne 4. «3mepeHue Temmeparypbl KUTEHUS BOJbI C MOMOIIBIO JATYMKA
TeMIEPaTypbl U TEPMOMETPA»
Jabopamopustit onetm Ne 5. «OrnipeneneHre TeMIEPaTyphl IUIABICHUS] M KPUCTAJUTH3ALUN
MeTaay
[TepBoHauanbHBIE XUMUYECKHE TTOHATHSA. YHUCThIE BEMIECTBA U CMECH
Jlabopamopuwtit onvstm Ne6. ViccnenoBanue PU3NISCKUX U XUMHYECKHUX CBOWCTB MPHUPOIHBIX
BEIECTB (M3BECTHSKOB).
Uuctele BemectBa U cMecu. CrocoObl pa3fesieHus cMecei: NeHCTBHE MarHuTOM, OTCTauBaHUE,
(bunpTpOBaHUE, BRIMIAPUBAHUE, KPUCTALTU3AIMS, TACTAILISITUS.
Jlabopamopustit onbim Ne(. PazneneHne CMeCH KeJIe3HBIX OTMIIOK B CEPhI C IIOMOIIHI0 MarHUTA.
Jlabopamopnwiii onvim Ne8. 1IpurotoBiieHHE W pa3[EICHUE CMECH XKeEJe3a U CEPhl, pa3/IeiICHUE
cMecu HepTH 1 BOJIBI (PACTUTEIHHOTO Maciia U BOJIBI).
Ilpakmuueckasa padoma Ne 2. OBnafieHue HaBbIKAMH PA3JCICHUS OJHOPOJHBIX U HEOHOPOIHBIX
cMeceil: oTctauBanue, (UIbTPOBAHUE, BhIIAPUBAHKUE, KPUCTAUIN3ALNS, TUCTHILIISAIMS (TIEpEeroHKa).
OuznyecKkue U XMMHUUECKUE SBIICHUS.
Jemoncmpayuonnsiit Ixcnepumenm Ne 2. «BopiaeneHue M TOTIIONIEHUWE Tersia — MPHU3HAK
XUMHUYECKON PEaAKIUN»
Jlabopamopuwtit onvim Ne9. Tlpumepsl (U3UYECKUX SBJICHUN: CrHOAHHME CTEKISSHHOW TpPYOKH,
KUIISTYEHUE BOJIbI, IJIaBJIeHUE napaduHa.
Jlabopamopnweui  oneim  Nel(. Ilpumepbl XUMHYECKHUX SIBJICHMH: TOPEHHE JIPEBECUHBI,
B3aMMOJICIICTBHE MpamMopa ¢ COJISIHOM KHCIIOTOM.
ATOMBI W MOJIEKYJbl, HOHBL. BemiecTBa MOJIEKYISIPHOTO U HEMOJEKYISIPHOIO CTPOCHUS.
Kpucrannuueckue pemerk.
Jemoncmpayuonnviii onetm Ne 3. «TemmepaTypa mMIIaBIEHHUS BELIECTB C Pa3HbIMHU TUIIAMU
KPUCTATMYECKUX PELIETOK
[IpocTtbie U ciioxkHBIE BemecTBa. XUMUYECKUN JIEMEHT. XUMHUUYECKUU 3HaK. IIpocTeie BemecTsa:
METaJIbl U HEMETAILIBI.
Jlabopamopusiii onetm Ne 11. 3HakoMCTBO ¢ 0O0pasliaMH MPOCTHIX BEIIECTB: METANIOB H
HeMmeTaiioB. Onucanue CBOMCTB.
Jlabopamopnusiii onvim Nel2. U3ydeHue oOpa3lioB METalsIOB M HEMETAJUIOB (CEphbI, >KeJesa,
aJIFOMUHUS, rpaduTa, MEAU U JIp.).
CrnoxHble BEIIECTBA UX COCTAB U CBOMCTBA.
Jlabopamopnutii onvim Ne 13. 3HaKOMCTBO ¢ 00pa3liaMu CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX
nopoJi. Onucanue CBOMCTB.
Jlemoncmpayuonnwtii 3kcnepumenm Ne 4. «Paznoxenue BOAbI SIEKTPUUECKAM TOKOM»

Jlabopamopustit oneim Nel4. VicnbiTaHue TBEPAOCTU BEUIECTB C MOMOIIbIO Koyuekuun «lllkana
TBEPIOCTHY.

@dopMyITbl CIIOKHBIX BellecTB. KauecTBeHHBIN U KOJIMUYECTBEHHBIN COCTAaB BEIIECTBA.
Jemoncmpayuonnstit 3xcnepumenm Ne 5. «Paznoxenue ocHoBHoro kapoonara memu (1)
(MamaxuTa)»

@dopMyIbl CIIOKHBIX BellecTB. KaueCTBEHHBI M KOJMYECTBEHHBIH COCTaB BellecTBa. Has3BaHus
CJIOKHBIX BEIECTB. PeakTHBBI. DTHKETKH.

['pymmnbl XpaHEHUsT PEAKTUBOB. Y CIIOBHUS XPAaHCHUS U UCIIOJIb30BAHMS.



3aKoH COXpaHEHUsI MaCChl BEIIECTB.
Jlemoncmpayuonnwtii Ikcnepumenm Ne 6. «3aKoH COXpaHEHUsI MACChI BEIIECTBY
XuMHUYeCcKue IpeBpalleHuss. XUMUYECKUE PEaKLUU.
Jlabopamopuwiii onetm Nel5. 1lpyu3Haky NpOTEKaHUsI XUMHUYECKUX PEAKLUN: HarpeBaHUE MEIHON
IIPOBOJIOKH; B3aUMOJEWCTBHE pacTBOPOB €IKOTO HAaTpa M XJIOpPHAA MEIU; B3aUMOJEICTBHE
pPacTBOPOB YKCYCHOW KUCJIOTHI M TUAPOKapOOHAaTa HATPHSI.
XHWMHUYECKUE ypaBHEHUS. BBINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN 110 COCTABICHUIO YPaBHEHUN
XUMHUYECKUX PEAKIIUI
THUIbl XUMAYECKUX pPEAKIUIA
Jlabopamopmuuiii onvim Nel6. Tunbl XUMUUYECKUX peakiuil: paszioxeHue ruapokcuaa meau (II);
B3auMo/IeiicTBUE keie3a ¢ pacTtBopoM xiopuaa meau (II), BzammopeiicrBue oxcuaa meau (II) c
pacTBOPOM COJITHOW KUCITIOTBI.
Tecmoeguvtit Konmpoaw. «OCHOBBI SKCIIEPUMEHTAIIBHON XUMU.

Pa3nen 2. IIpakTuKyM 10 M3y4eHHIO ra30B: KHCJI0poaa u Bogopoaa (7 4)
Kucnopona. Peakuuu, ucnosb3yeMble 1715 TOTYYEHHs KUCIOPOAa B 1abopaTOpuu
Jlemoncmpayuonnwtii 3kcnepumenm Ne 7. «Ilomydenue u coOupanure KUCIopoaa B 1ab0paTopuu 1
3aM0JHEHUE UM T'a30MeTpa»
XuMH4ecKue cBoicTBa Kucaopoaa. OKCUIBIL.
Jlabopamopustit onvim Nel7. «'openune cepsl 1 pochopa Ha BO3AyXe U B KHCIOPOIEH
Jlabopamopnwiii oneim Nel8. «I'opeHune xene3a, MeId, MarHusl Ha BO3AYyXE U B KUCIOPOJIE»
Jlabopamopuetii onvim Nel9. PaccmoTpenue obpasiioB okcuaoB (yriaepoaa (IV), Bogopona,
dbocdopa, MmeaH, KaJIbIHs, )Keae3a, KPEMHHS ).
ITogrorosxa x I'NA, BITP
Bo3nyx u ero cocras.
Jemoncmpavyuonnsiit 3kcnepumenm Ne 8. «OnpeneneHue coctaBa Bo3ayxa»
Bonopon. Tlomyuenue Bomopona. Mepbl 6e3omacHocT mpu padore ¢ Bomoposom. IIpoBepka Ha
yucToTy. I'pemyunii ras.
Jemoncmpayuonnsiit sxcnepumenm Ne 9. «llonyuenue u cobupanue Boaoposia B J1aOOPATOPUU.
OnrsiT KaBennumay
XumMuyeckue cBorcTBa Bojopoaa. [Ilpumenenue.
Jemoncmpayuonnwtii skcnepumenm Ne 10. «IlonydyeHue Bogopoaa peakiueil aTtoMUHUS CO
CMEChIO cyibdaTa MeIu U XJIOpUa HATPUS»
Jemoncmpayuonnwiii Ikcnepumenm Ne 11. «3aHumatenbHble ONBITHI C BOJAOPOIOM: JIETArOIIAs
0aHKa, B3pPBIBAIOILIUECS MY3bIPH, JICTAIOIINE MBLIbHBIE HIAPUKH.
Tecmoewtit konmpons: «[IpakTUKyM 110 U3YYEHUIO T'a30B: KUCIOPOJIa U BOJIOPOIA».

Paznen 3. IIpakTHKYM 10 M3Y4eHHIO CBOICTB BOJbI H pacTBopoB (9 4)

Bopna. Metonp! onpeniesieHHs cocTaBa BOJIbI - aHAJIU3 U CUHTE3.
Jlabopamopnwtii oneim Ne 20. «OnpeneneHue BoAONPOBOIHON U JUCTUIITMPOBAHHON BOIBI»
®u3nuecKrue 1 XUMUYECKUE CBOMCTBA BOJBI.
Jlabopamopuwiit onvim Ne21. Oxpacka MHAUKATOPOB B HEUTPaAIbHOU cpezie
Jlabopamopnuuiit oneim Ne22. CpaBHeHue mpo0O BOAbBI: BOAOIPOBOAHOM, U3 TOPOJACKOTO OTKPBHITOTO
BOJIOEMA.
Boga — pactBoputens. PacTBopsbl.
Jlabopamopuei  oneim Ne 23. «lI3ydeHue 3aBHCUMOCTHM pPAcCTBOPUMOCTH BEIIECTBA OT
TEMIIepaTypbI»

HacelienHbie 1 HEHACHIIIIEHHBIE PACTBOPHI.
Jlabopamopuwiit onvim Ne 24. «Habnwoenue 3a pocmom Kpucmanioe»
Jlabopamopustit onvim Ne 25. «llepecviugennsiit pacmeop»
Ilpakmuueckaa paboma Ne 3 «Onpedenenue KOHUEHMPAUYUU GeU4eCME KONOPUMEMPUUECKUM
MEmoOom no KanudpoeounHomy cpaguxy»
Kpucrannoruapatsi.
Jlabopamopustit onvim Ne 26. «Onpedenenue memnepamypul paziodceHus KpUCmanioZuopama
Tecmoswiit konmpons: «IIpakTUKyM MO NU3YYEHHIO CBOMCTB BOJIbI U PACTBOPOBY.
Paznen 4. OcHOBBI pacueTHOl Xumun (4 4)
Monp — eauHHLIa KOJIMYECTBA BeniecTBa. MomsipHas Macca. BbrIUKCIIEHUS IO XUMUYECKUM
ypaBHEHUSIM.



3akoH ABorajipo. MonsipabIit 00beM ra3oB. OTHOCHTEIBHAS TIOTHOCTH Ta30B.
O06paboTka SKCIIEPUMEHTATIBHBIX JAaHHBIX C HCIIOJIb30BaHUEM I poBoii mabopatopun «Touka
pocra». Utenue rpadukos, 1uarpamm

Pa3nes 5. [lpakTHKYM IO M3y4eHHIO CBOMCTB BelIeCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX

coequHenuii (12 1)

Oxcunpl: knaccuukaiusi, HOMEHKIIATypa, CBOMCTBA, TIOIy4YeHHE, IPUMEHEHHUE.
Jlabopamopustit onvtm Ne27. HaGntoneHue pacTBOPUMOCTH OKCHIOB AIFOMUHUS, HATPUS, KaJbLUs
1 MEJU B BOJIE.
Jlabopamopustit onvtm Ne28. Onipesenenne KUCI0THOCTU-OCHOBHOCTH CPE/IbI TIOJTYyYE€HHBIX
PacTBOPOB C MOMOIIBIO0 UHAUKATOPA.
Jlabopamopustit onvtm Ne29. 1losyueHue yriieKuciaoro ra3a u B3auMOJICHCTBUE €T0 C U3BECTKOBOM
BOJIOM.
I'unpoxcunapl. OcHOBaHUS: Kiaccu(UKalKsl, HOMEHKIIATypa, MOJy4YeHHE.
Jabopamopnviii  oneim  Ne30.B3zaumoneiictBue OKCHIOB KanblMs U (ochopa ¢ BomaoOH,
oTpejieNieHue Xapakrepa o0pa3oBaBIIErocsi THAPOKCUAA ¢ TOMOIIbIO HHAWKATOPA.
Jlabopamopnuiii onvim Ne 31. «Onipenenenune pH pa3nndHbIX cpem
Ilpakmuueckasa paooma Ne 4 «Onpenenenue pH pacTBOPOB KUCIOT U HIETOYEH
XUMHYECKUE CBOMCTBA OCHOBaHWM. Peakuus HelTpanuzanuu. OKpacka WHIUKATOPOB B IMICIOYHOM
1 HEWTpanbHOU cpenax. [Ipumenenne ocHoBaHU.
Jlabdopamopnuwiit onvim Ne 32. «Peaxkiys HEUTpaTA3aIAI.
Jemoncmpavyuonnsiit 3xkcnepumenm Ne 12. «OcHoBanus. TemnoBoit 3¢ ekt peakuu ruApoKkcuaa
HATpPHUS C YIIIEKUCIIBIM Ta30M»
Jlabopamopnwiii oneim Ne33. BzauMoieiicTBHE pacTBOPOB KHCIOT CO MIETOYaMHU.
Jlabopamopnwiii oneim Ne34. 1loiydeHue HEpPACTBOPUMBIX OCHOBAHHMM W MCCIEAOBAHHE UX
cBoiicTB (Ha mpumepe ruapokcuaa meau (11)).
AmboTepHbIe OKCUBI U THIPOKCUIBL.
Jlabopamopustit onvtm Ne35. Tlomyuenrne aMpOTEpHBIX OCHOBAHUI U MCCIIEIOBAaHUE UX CBOMCTB
(na mpumepe ruapokcuaa muaka (11)).
Kucnoter. Cocras. Knaccudukarus. Homenknarypa. [Tonydenue KuciorT.
XHWMHUYECKUE CBOMCTBA KUCIIOT
Jlabopamopuwtit onvtm Ne36. B3aumoielicTBre MeTaUIOB (MarHus, IUHKA, JKeJie3a, MEIIN) C
pacTBOpaMu KUCJOT.
Jabopamopuetii oneim Ne37. B3aumoneiictBue okcuma mead (1) u okcuma muHKAa ¢ pacTBOPOM
CEpHOM KUCIIOTHIL.
Jlabopamopnwvui  oneim Ne38. B3aumojeiicTBHE pPacTBOPOB KHUCIOT € HEPACTBOPUMBIMH
OCHOBaHHUSIMHU.
Counn. Knaccudukanus. Homenknarypa. CnocoObl OIydeHus cosen
Ilpakmuueckas paboma Ne 5. «IlonydeHne METHOTO KyIOpoOCca
CoiicTBa coineil. ['eneTnueckast CBsI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAMHEHUN
IIpakTnyeckass padora Ne6. Pemnienne sKcnepuMeHTaNbHBIX 3a37a4 mo Teme «IIpakTukym 1o
M3YYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUI

Tecmogoiit Konmpoaw: «lIpakTHKyM 1O U3Y4YEHUIO CBOMCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUID.

Pa3nes 6. OCHOBBI ONBITHO-IKCIIEPUMEHTAJILHOH M IIPOEKTHOM aesiTe1bHOCTH (161)
Texuuka 0€30MaCHOCTH NMPH BBIMOJIHEHUH CaMOCTOSTEIbHBIX OMBITOB M SKCIIEPUMEHTOB B
JOMAIIHUX YCJIOBHSX M C UCIOJIb30BaHHEM 000pyI0BaHUS XUMUYECKOH 1ab0paTOpHH.
IIpakTnueckas padora Ne7. OOpameHue co cTekioM (crubaHMe CTEKISSHHOW TpyOKw,
M3TOTOBJICHHE: MUIETKH; KalWJIISIPOB; MPOCTEHIINX Y3JI0B; IPOCTEHIINX MPUOOPOB)
XUMHUYECKUN aHAIN3: KAUECTBEHHBIN U KOJIMYECTBEHHBIN
TeopeTnueckne 0CHOBBI OIIBITHO-3KCIIEPUMEHTAIBHOM U IPOEKTHOM AEATEIbHOCTH.

Br160p Temsl npoekra. [InanupoBanue nesTeIbHOCTH.

[Tonroroska npoekra. Co0p uHGOpMaLUU 1O JaHHOH Teme. MoaenupoBaHue MPOEKTHON
JESITEIEHOCTH.

BrinosnHeHnue yueOHbIX IPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX padoT.

IIpakTuyeckue padorbl Ne§-12 no TemMaM NPOEKTOB yHALTHXCS

[ToaroroBka yueOHBIX IPOEKTOB K 3aIIUTE

IIpomexyTouHas arTecTanus. 3alIMTA NPOEKTOB



O6o006muieHne, cucTeMaTu3alus 1 KOPPEeKIHs 3HaHui ydamuxcs 3a Kype « XMW S», 8 knacc.
TecTOBBII KOHTPOJIb.

Temamuka onvimHo-IKCREPUMEHMATILHBIX U RPOEKMHBIX PAOON C UCROJIb308AHUEM
obopyoosanusa yenmpa «Touka pocmay:

1. DkcniepTH3a NPOAYKTOB MUTAHUS 10 YIAKOBKE.
2. OnpenieneHne KauecTBa BOJAOTPOBOTHOM BOIBI.
3. OnpenernieHrne CBOMCTB BOJIOIPOBOTHOM U TUCTHILTUPOBAHHON BOJIBI.
4. KucnoTHOCTh aTMOC(HEPHBIX OCAIKOB.
5. Ilonmydenue KpUCTAJUIOTHPATA METHOTO KyIopoca.
6.Habnrorenue 3a pocToM KpHCTAJIOB.
7. [TosryaeHue mepechIeHHBIX PACTBOPOB.
8. Onpenenenue TeMIepaTyphbl pa3IoXKeHHS KPUCTAIIOTHIpATa.
9. OnpenenieHre KUCIOTHOCTH TTOYBHI.
10. N3y4eHwne MEIOYHOCTH PA3INIHBIX COPTOB MbIJIa U MOIOIIIUX CPEJICTB.
11. UnaukaTopHbIe CBOMCTBA PA3TUYHBIX PACTEHHI U IIBETOB (C omnpezenenueM pH pacTtBopoB).
12. OnpenencHuie kKauecTBa XJIeO0TICKaPHON MYKH U XJie0a.
13. Onpenenenne KauecTBa KHCIOMOJIOUHBIX MTPOIYKTOB.
14. Omnpenenenne 3aBUCUMOCTH W3MEHEHHsI pH 1IEeTbHOTO M TTaCTEPU30BAaHHOTO MOJIOKA OT CPOKOB

XpaHEHHUS.
15. Ouuctka BO/bI IEPETOHKOM.
16. OumcTka BOJIBI OT 3arpsI3HEHAN.
17. TlpurotoBneHHe MOYBEHHON BHITSHKKU U omipesieneHue ee pH.
18. Omnpenenenne CTeeHN 3aCOICHHOCTH TTOYBHI.
19. KonudecTBeHHOE ONIpeIeNiCHNE 3arpsI3HEHHOCTH BEIIECTRA.
20. Ompenenenne maccol okcuaa meau (I1), o6Hapykenue okcuma yriepona (IV) u Bosl,

MOJTy9aeMBbIX TIPH PA3JI0KEHUHU OCHOBHOTO KapOoHaTa Meau (MaaxuTa).
21. Tlonydyenue, cobupanue U HACHTUPHUKALNS Ta30B (BOAOPOAA, KUCIOPOIa, YIIAECKUCIOTO Tasa,

aMMHMaKa), MOHTQX COOTBETCTBYIOIIHMX MTPUOOPOB.

Pa3nen 7. MHoroo0pa3ue XuMHUYeCKHX peaKkIuii B IKCIePUMEHTAJbHON xumum (154)
Tema 1. Knaccupurkauus xumuuecxkux peaxuuit (6 u)
Knaccudukanus XMMHUYECKUX PEaKIHi, peakllud COCIMHEHUs, PAa3JIoKEeHUs, 3aMelIeHus, OOMeHa.
OKUCHAUTENBFHO - BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTETh, BOCCTAHOBUTEINb, IPOLIECCHI
OKHUCJIEHUS, BoccTaHoBieHUsA. (CocTaBlieHWE YpaBHEHHH OKHCIMTEIBHO - BOCCTAHOBUTEIHHBIX
peaxiuii ¢ MOMOIIbIO METO/1a ANEKTPOHHOIO OalaHca.
TemoBbie 3¢ (HeKThl XUMUYECKUX peakIuil. DK30TEpMUUYECKUE U SHTOTEPMUUECKHE PEaKIUU.
Tepmoxumuueckue ypaBHeHuss. CKOPOCTh XUMUYECKUX peakiuil. @akTopsl, BIUSAIONINE Ha
CKOPOCTh XUMUYECKUX peakiuil. [leppoHavanbHble MPEICTaBICHUS O KaTallu3e.
Hemoncmpayuu. [lemoncmpayusi onvimos, GbIACHAIOWUX 3A8UCUMOCIL CKOPOCIU XUMUYECKUX
peaxkyuii om pasiuyHuiX paxKmopoas.
Tabnuywr «Obpamumsle peakyuuy, «Xumuueckoe pagnogecuey, « CKOpocmv XUMUYECKOU PeaKyuLLy.
Pacuemmnvie 3a0auu. Pacuemsi no mepmoxumuyeckum ypasHeHusm.
Ilpakmuueckas paboma Nel. Hzyuenue enuanus ycioeuit npoeedeHus XUMu4eckoil peakyuu na
€€ CKopocmb.
O6paTtumsie peakiun. [ToHsATHE 0 XUMHUYECKOM paBHOBECHHU.
Tema 2. Inekmponumuueckan ouccoyuayus (9 )

XUMUYECKHE PEaKIMK, UIYIIME B BOJIHBIX pacTBOpax. DIEKTPOIUTHl U HEINIEKTPOJUTHL. HOHBIL
Kartuons! u annonsl. ['uapaTHasi Teopus pacTBOPOB.
DNEKTPOIUTHYECKAsT TUCCOLUAIUS KUCIOT, OCHOBaHMM, coniei. Cnadble U CHUIIbHBIE AIIEKTPOIUTHL.
Crenenp nucconuanuu. Peaknum MOHHOTO oOMeHa. YCIIOBUS MPOTEKaHUS peakiuii oOMeHa [0
KOHIIa. XWMHYECKHE CBOWCTBA OCHOBHBIX KJIacCCOB HEOPTraHMYECKUX COCTUHEHHH B CBETE
MIPEJICTAaBICHU 00 AJIEKTPOJUTHYECKONW IUCCOLMANMU W OKUCIUTENHFHO — BOCCTAaHOBUTEIHHBIX
peaKIusx.
[TonsTue o runponuse conen.
Pacuémur no ypasnenusam xum. peakyuii, eciu 00HO U3 8euwyecms 0aHo 6 u3ovimke.
Hemoncmpayuu. Hcnvimanue pacmeopos ewecms Ha 91eKmpuieckyio npogooumocms. /leusxcenue
UOHOB 8 2NeKMPULEeCKOM NoJe.



Jlabopamopnule onvimbl. Peakyuu obmena mexcoy pacmeopamu 31eKmpoiumos.
Ilpakmuueckan padoma Ne2. Pewenue 3xcnepumenmanvHulx 3adau no meme «Ceoiicmea
KUC10m, OCHOGAHWIL U CONEll KAK I1EKMPOIUM06).

TecTOBBII KOHTPOJIb.

Paznean 8. IIpakTikym 1o n3y4eHuI0 CBOMCTB MPOCTHIX BEelIeCTB: HEMETAJIOB U METAJLJIOB,
uX coequHeHU# (394)

Tema 3. I'anozenwt (5 u)

Hemerannel. lanorensl. IlonoxkeHne B NEPUOJMYECKON CUCTEME XUMHUYECKHX 3JIEMEHTOB,
CTpoeHue ux aroMoB. HaxosxieHue B npupoJe.

@uU3NYECKUE U XMMHUYECKHE CBOMCTBA TrajoreHoB. llosydeHue u mpUMEHEHUE TajoreHoOB. XJIop.
du3nyecKue U XUMMHU4YECKue cBoiicTBa xjopa. lIpumenenune xsopa. XnopoBoaopoa. Pusmyeckue
cBoiictBa. [lonyuyenue. CosnsiHas kuciaoTa U ee conu. KauecTBeHHas peakuus Ha XJIOPUJ — HOHBI.
PacnioznaBanue Xj10pua0B, OpOMHIOB, HOJHUIOB.

Jemoncmpayuu. Qusuueckue ceoiicmsa 2anozenos. Ilonyuenue xa10pogodopooa u pacmeopeHue e2o
8 8ooe.

Jlabopamopusie onvimwsi. Pacnosunasanue consauou KUciomol, Xi0puoos, OpoMuoos, uoouoos u
uooa.

Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanol Kuciomol u usyueHue eé ceolicmae.

Tema 4. Kucnopoo u cepa (8 u)

Kucnopon u cepa. Ilonoxxenne B NEPUOAMYECKON CUCTEME XUMHYECKUX AJIEMEHTOB, CTPOECHHUE UX
atomoB. Cepa. Amuorponus cepsl. Dusznyeckne u XuMHYeCcKUe cBoiicTBa. HaxoxneHnue B mpupoe.
[Tpumenenune cepsl. CepoBogopos. CepoBoaopoaHas KUCIOoTa U e€e conu. KayecTBeHHas peakuus
Ha cynbdua- nonsl. Oxcup cepol (1V).

Cepnas kucinora. XMMHUYECKHE CBOMCTBA Pa30aBICHHOW M KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.
KauectBenHnas peakiusi Ha cynb(ar- HOHBL. XUMUUECKUE PEaKILIUH, Jie)Kalllue B OCHOBE MOITy4eHUs
CEpPHOM KHUCJIOTHI B MPOMBIIIJIEHHOCTH. [I[puMeHeHne cepHOi KUCITIOTHI.

Jemoncmpayuu. Annomponusi Kuciopooa u cepvl. 3HAKOMCMEO ¢ 00pasyamu NpupoOHvIX
cynbhuoos, cynbghamos.

Jlabopamopusie onvimwi. Pacnosuasanue cyivghuo-, cyivpum- u cyib@am-uoHos 8 pacmeope
IIpaxmuueckasa paboma. Pewenue sxcnepumenmanvruix 3a0ad no meme «Kucnopoo u cepay.

Tema 5. Azom u ¢pocehop (9 u)

AzoT u Qocdop. [lonoxeHre B mepuOAUUECKON CHUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHHE UX
aTOMOB. A30T, (U3MYEeCKHMEe U XMMUYECKHE CBOMCTBA, IOJIyueHHUE M MpuMeHeHue. KpyroBopoT
azoTa B npupoje. AMmuak. @u3nyeckue U XMMHUYECKHUE CBOMCTBA, MoyyueHue, npumenenue. Comau
aMMOHHUA. A30THas KUCIOTa M ee cBoWcTBa. OKUCIUTENbHBIE CBOMCTBA A30THOM KHUCIOTBHI.
[Tonmyuenue a30THOW KHUCIOTHI B Jlaboparopuu. XUMUYECKHE pEaKlWH, Jieallue B OCHOBE
MOJIy4€HUS A30THOU KUCIIOTHI B TpoMblIieHHOCTH. [Ipumenenue. Conu. A30THBIE yIOOpEHHUS.
®ochop. Annotponus. Puznueckue u xumudeckue cBoiictea. Okeun dpocdopa (V). Docdopuas
KHCIIOTA, €€ COJIM U yI0OpeHusl.

Hemoncmpayuu. Ilonyuenue ammuaxa u e2o pacmeopenue 6 gode. O3Hakomlenue ¢ obpazyamu
NPUPOOHBIX HUMPAmos, gocghamos.

Jlabopamopuvsie onvimul. Bzaumooeticmsue coneil ammonus co wenovamu. O3HaKomieHue ¢
A30MHbIMU U POChOpHBLIMU YOOOPEHUAMU.

Ilpakmuueckasn padoma Ne5. Ilonyuenue ammuaxka u uzyyenue e2o c60iicme.

Pewenue 3a0au na onpedenenue maccosou (00bEMHOLL) 00U 8bIX00A NPOOYKMA PeaKyuu om
meopemuyecKu 8603MONHCHO20.

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

Yrnepon u kpemHuil. IlonokeHue B INEpUOAUYECKOW CHUCTEME, CTPOCHHUE aTOMOB. YIJIEPOJ.
Amnorporus. ®dusnueckne M XUMHUECKHE CBOWCTBa yriepoaa. AzcopOnus. YrapHbld ras.
VYraekucnslid ra3. YronbHas KucioTa U ee conu. KauecTBeHHas peakius Ha KapOOHAaT — HOHBI.
KpyrosopoT B npupoze.

Kpemuuit. Oxcun kpemuus (IV). KpemHueBas kucinora u ee CoH.

Crexio. I{lemeHT.

Hemoncmpayuu. Kpucmaniuueckue pewiemku aimaza u zpaguma. 3HAKOMCMEO ¢ 0bpazyamu
NPUpPOOHLIX Kapbonamos u cunukamos. QO3HakoMleHue ¢ pa3IuyHbIMU BUOAMU  MONIUEA.



O3nakomieHue ¢ 8uoamu cmekid.

Jlabopamopnvie onvimul. O3HaKoMIeHUe CO CGOUCMBAMU U 83AUMONPEBPAUEHUAMU KaPOOHAMO8 U
euopoxkapbonamos. Kauvecmeenuvie peakyuu Ha KapOOHam- u CUIUKAM-UOHDBL.

Ilpakmuueckas paooma Ne6. Ilonyuenue okxcuoa yznepooa (1V) u uszyuenue ezo ceoiicme.
Pacno3znasanue kapoonamoe.

Pewenue 3a0au na eviuucnenue maccol unu 06véma nPoOyKma peaxkyuu no U3eecmHol macce uiu
00bEMY UCXOOHO20 Beuecmaa, CO0epHCaue2o NPUMECH.

Konumponsnas paboma Ne2 no meme «Hememannou.

Tema 7. O6wue ceoitcmea memannos (14 u, no nnanuposanuro — 134)

Mertamnel. [lonoxeHne B NMEPUOJUYECKON CHUCTEME, CTPOEHUE aTOMOB. MeTayuimdeckasl CBS3b.
®dusnueckue CBOWCTBA. Psij aKTUBHOCTM METaUIOB. CBOMCTBA MeTauioB. OOmmue crnocoObl
noxydeHusi. CrijiaBbl METaJJIOB.

lenounsie Metamutbl. [loslockeHre B TIEPHOAMYECKON cHCTEMe, CTpoeHHe aroMoB. Dusudeckue u
XuMH4Yeckue cBorctra. [Ipumenenune. Haxoxaenue B mpupoe.

[Ilenouyno3emenbHble MeTauibl. [loJOKeHME B NEPUOANYECKONW CHUCTEME, CTPOEHUE aTOMOB.
®usnueckue M xumudeckue coicTBa. lIpumenenmne. Haxoxnenne B mnpupoae. Maraumii u
KaJIbIIMH, MX BayKHEWIINE coeTuHEeHH. JKECTKOCTh BOIBI M CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii. IlonoxeHne B INEPUOJMYECKOW CHCTEMe, CTpoeHue artomoB. Dusmyeckne u
xuMudeckue cBoiictBa. Ilpumenenme. Haxoxnenue B mnpupone. AmMdoTepHOCTH OKCHAA |
TUAPOKCHIA ATFOMHHUSI.

Kenezo. Ilonoxxenne B NeprUOINYECKON CUCTEME, CTPOCHHE aTOMOB. PU3MYECKHE U XUMHYECKHE
cBoiictBa. IIpumenenue. Haxoxnenune B mnpupone. BaxkHeillme cOeIMHEHUs >Kene3a: OKCHJbI,
ruapokcu bl u cosm xxenesa (1) usxenesa (I11). KauecTBenHas peakiusi Ha HOHBI.

Jemoncmpayuu. 3nakomcmeo ¢ obpasyamu 6aXdCHeUWUX cojel HaAmpus, Kauus, NPpUpoOHbIX
COeOUHeHUll Kanbyus, pyoamu dicene3d, COeOUHeHUsMU anromMunus. Bzaumoodelcmsue wenouHulx,
WeI0YHO3eMeNbHbIX MEMALI08 U antoMunus ¢ 86000tu. Cocusanue dxcene3a 8 KUCI0pooe U XJiope.
Jlabopamopuvie onvimsi. Ilonyuenue euopokcuoa antOMunus U 63aumMooelcmsue e2o ¢ KUCIomamu
u wenovamu. Ilonyuenue eudpoxcuoos sceneza(ll) u (I1l) u 63aumooeticmsue ux ¢ Kuciomamu u
wenouamu.

Ilpakmuueckasa pavoma Ne7. Pewenue skcnepumenmaivnulx 3a0ad no meme «Memannvl u ux
coeouHenun.

TecToBbBIII KOHTPOJIb.

Pa3znen 9. OCHOBBI ONBITHO-IKCIIEPUMEHTAJLHON M MPOEKTHOI JAesTeJbHOCTH (124)
Texnuka 0e30MaCHOCTH MPHU BBHINOJIHEHUU CAMOCTOSITENIbHBIX OMBITOB M 3KCIIEPUMEHTOB B
JOMAIITHUX YCIOBUSAX U C UCHOJB30BaHUEM 000PYI0OBAHUSI XUMUYECKOM 1Tab0paTopuu.
IIpakTuyeckasi padora Ne8. OOpameHue co CTEKIOM (CruOaHHE CTEKISHHOW TPYyOKH,
W3TOTOBJICHHE: MUIETKH; KAMUJUISIPOB; MPOCTEUIITNX Y3JI0B; IPOCTEUIINX TPUOOPOB)

XUMUYECKUH aHAJIN3: KAUECTBEHHBIN U KOJIMYECTBEHHbIN

Teopernueckrie OCHOBBI ONBITHO-3KCIEPUMEHTATIBHON U MPOEKTHOM EATEIbHOCTH.

Br16op tembl poekTa. [lnanupoBanue AeaTeIbHOCTH.

[ToaroroBka nmpoekra. COop nndopmanuu no JaHHON Teme. MoaenupoBaHue MPOSKTHON
NEeSTENbHOCTH.

BrimonHenue y4eOHBIX TIPOEKTOB, OMBITHO -DKCIIEPUMEHTAIBHBIX Pa0oT.

IIpakTnyeckue padorbl Ne§-12

O06006meHue, cucTeMaTu3alysa U KOPPEKIUs 3HAHUN yJalIuxcs 3a Kype « DKCIepruMeHTalbHas
XUMH», 9 Kiacc.

TecToBBIN KOHTPOJIB.



KAJIEHJTAPHO-TEMATHYECKOE INIJTAHWPOBAHUWE

Ne Tema 3anaTHS DopMbl JeTeJbHOCTH DJIeKTPOHHbIE 00pa30BaTe/ibHbIE PecypChl Koa- |Jdara Uudopmanuonn| Hcmonab3oBaHue
n/ ol0yuyarommxest BO asi MmoJyiepKKa 00opyoBaHMA
n 4acoB yueOHnK «Touxka pocTa»

Pyosumuc I'E. ,

Denvoman DI

Xumust:
8 KIL.

Pazgen 1. OcHOBBI 3KCTIEpUMEHTATBHON XuMuH(22 1)

1. | Beoonsuii uncmpykmasyic no Th Pabora ¢ kHurow, [Mopran ¢pyHIaMeHTaIbHOr0 XUMHYECKOT0 00pa30BaHus 1 81 TexHuka
XuMus — HayKa SKCIIEpUMEHTaIbHasI. BBLITIOJIHEHUE U ChemNet. Xumudeckas nHpopmanuonHas ceth: Hayka, 0e30macHOCTH B
P HaOMIo/IeH1e 00pa30BaHKe, TEXHOIOTHH KaOUHETE XUMUH
Hemoncmpayuonnsiii Ikchepumenm JKCIICPUMCHTA, http://www.chemnet.ru T"azera «Xumus» u caiT [is uenrpa «Touka
M 1. rpaduueckas padbora yuauTens «S1 Uy Ha ypoK XUMUID) Poctay.
Osnaxomnenue ¢ 1a6opamopHvIM | yyaiyxcs, paGota ¢ http://him.1september.ru Enunas komnexuust [OP: 3HAKOMCTBO C
obopyoosaruem; npuémsl  0e30NACHON | 1exyyyeckumu cpefcTBaMu | IIpeaMeTHas KOLTEKIHA «XHMUD 000py/I0BaHHEM.
pabombyt ¢ num. 00y4eHusl, BBITIOIIHEHUE

YIPaXXHEHUH U pelieHre
3a7a4.

2. | Hpakmuueckas paboma Ne 1 pabota ¢ KHUTOMH, http://www hemi.nsu.ru OTKpBITHIHA KOIITEMK: XUMHS JaTtuuk Temnepa-
«lIpasuna mexnuku 0e30naCHOCHU NPU | BLINOJHEHHUE U http://www.chemistry.ru JluctaHIimoHHAs OJMMITHAA IO TYyphI (TepMomnap-
pabome c nabopamopHbim Habro1eHNe XUMUH: TEIEKOMMYHUKAIIMOHHBIN 00pa30BaTelbHbIH HBIN), COUPTOBKA
obopyoosanuem. Uzyuenue cmpoenus SKCHEPHMEHTa, TPOEKT
niamenu» rpadudeckas pabora http://www.edu.yar.ru/russian/projects/predmets/chemistr

yJamuxcs, paboTa ¢ y JIcTaHIMOHHBIE IBPUCTHYECKHE OJUMITHAABI 1O
TEXHUIECKUMH CPEICTBAMU | XHMUHU

00y4eHUsI, BHITIOTHEHNE http://www eidos.ru/olymp/chemistry 3anumarennnas
yIIpa)KHEHUH U peleHne XUMMSA

3a1au.

3. | Merozpl Mo3HaHMS B XMMHUH. DKCIIEPH- paboTa ¢ KHWUTOH, http://home.uic.tula.ru/~zanchem M3 onbiTa padorsi 1 82 Jatunk
MEHTaJIEHBIC OCHOBBI XHMHUH BBITOJTHEHHUE U yuuteas xumun: caiit H.JO. CpricMaHOBol TEMIICpaTyPEI
JlaGopaTopHblii onbiT Nel. HaOJIOIeHIE http://sysmanova.narod.ru Kaburer xumuu: caiit JL.B. (TepMOTIapHEIii),
PaccMoTpenne BeleCTB ¢ Pa3jIMYHbIMH | SKCIIEPUMEHTA, PaxmaHoBO#t CIIMPTOBKA

¢puznueckumm cpoiicTBamMu

(Menp, xKeje30, HUHK, cepa, BOAA,
XJIOpHM HATpUs

TP

Jabopamopnuiii onvim Ne 2 «/lo Kakoii
memnepamypsl MOMNCHO Hazpemsv 6euye-
cmeo?»

rpadudeckas paboTta
yuammxcs, padora ¢
TEXHUIECKUMH CPEACTBAMU
00y4eHHsI, BHITOTHEHNE
YIOPaXHEHUH U pellIeHue
3a1ad.

http://www 104.webstolica.ru Knaccudukarms
XUMUYECKHUX PEaKLMN
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MGTOHI)I IIO3HaHUA B XMMUMU.
9KCH€pI/IM6HTaJ'H)HBIe OCHOBBI XUMHH

paboTa ¢ KHUTOH,
BBITIOTHEHUE U

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

JaTtuux Temnepa-
TYpBI IUIATUHO-

TP HaOroIeHNe http://mwww 104.webstolica.ru Knaccudukamms BBIH, TEPMOMETP,
JladopaTopHblii onbIT Ne3. JKCIEPUMEHTA, XUMUYECKUX PEaKIUi AJIEKTPUYECKAst
H3y4denue cBoiicTB BelecTs: rpaduueckas pabora http://classchem.narod.ru KoaTper — Xumnst juist Bcex: TUTUTKA
HarpeBaHHe BOAbI, HATPEBAHHE OKCHAA | ydaluxcs, pabora ¢ y4eOHO-MH(pOPMAIIIOHHBINA CalT

xpemuus (1V). TEXHUYECKUMH cpeacTBamu | http://kontren.narod.ru Martepuanst kadenpsl puzndeckon

Jlabopamopnutii onvim Ne 4. 00yYCHUS, BHITOJTHCHUE 1 KosutontHOM xumun FKOkHOTO (henepaabHOTO

«H3mepenue memnepamypol Kunenus yIIpaXHEHUH U pelIeHne YHUBEpPCHUTETa

600bl C NOMOUIBIO OAMYUUKA 3a/1ad.

memnepamypol u mepmomempar

Mertonbl TO3HAHUS B XUMUH. Pabora ¢ kHuro#, http://www. nanometer.ru OxnaiH-cripaBOYHHK JaTtunk
DKcHepUMeHTAIbHBIE OCHOBBI XUMHHU BBITIOJIHEHHE U XUMHUYecKHX dnemenToB WebElements TEMIIEPaTyphI
TP HaOJoIeHIEe http://webelements.narod.ru IomynspHas 6ubIHOTEKA (TepMoTIapHbIif)
Jlabopamopnutit onvim Ne 5. SKCIIEPUMEHTA, XUMUYECKHUX DJIEMEHTOB

«Onpeoenenue memnepamyput
naaenenus u KpUCmaniu3ayuu
Memannay

rpaguyeckas pabora
yyarmxcs, pabora ¢
TEXHUYECKUMH CPE/ICTBAMHU
00yYCHHUs, BHIOJTHEHUE
YIPaXXHEHUI U peleHue
3a1au.

http://n-t.ru/ri/ps Caiit Alhimikov.net: yuae6HbIe U
CIIPABOYHBIE MATEPUAIIBI 10 XUMHUU
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -

Mup xumuun

IlepBoHaYaIbHBIE XMMUYECKUE ITOHATHSL. IIpakTukym, [Mopran ¢pyHIaMeHTaIbHOr0 XUMHYECKOT0 00pa30BaHus 83 PeaxTuBBI 1
Yucrele BElecTBa U CMECU WHAMBUyaJIbHAs, TIapHasi, ChemNet. Xumunueckas nnpopmairiontas cetb: Hayka, XUMHUYECKOE
Tatopamopmuii onvim N 6 TPYIIIOBast M KOJUIGKTUBHAS | 0Opa3oBaHHE, TEXHOIOTHU obopynoBanue

- y4uebHas pabora: http://www.chemnet.ru I'azera « XuMusD» ¥ CalT WISt
Hccneoosanue uzuueckux u
XUMUYECKUX  CBOUICE  HPUPOOHBIX KHH_TGH? «1 uny Ha YPOK XMMHID)
setecms (136ecmnaKos). ttp://him.1september.ru Equnas xomnexuus [{OP:

IIpenmerHas KomteKuus « XuMus»

Yucrtele BeniectBa U cMecrd. Crioco0bl MonenupoBanue http://www hemi.nsu.ru OTKpBITHIH KOITEMK: XUMUSI 84 PeakTuBbl U
paszeneHus cMecei: IeHCTBHEe MATHHTOM, http://www.chemistry.ru JlucraHiroHHast OJMMIIMALA IO XUMHYECKOE
oTcTauBaHue, QUILTPOBAHHE, XUMHHU: TEJIEKOMM YHUKAITHOHHBIN 00pa30oBaTeIbHbIH obopynoBanue
BEITIApUBAHUE, KPUCTAJUTA3ALINS, TIPOEKT
JIMCTAJUTSTIHS. http://www.edu.yar.ru/russian/projects/predmets/chemistr
TP y JlucTaHIMOHHBIE IBPUCTHYECKHE OJIMMIIHNAABI MO
Jlabopamopnutii onvim Ne 7. Pazoenenue XUMHH
cMecu dHeene3HbIX ONUIOK U Cepbl ¢ http://www eidos.ru/olymp/chemistry 3anumarennnas
HOMOWbIO MaAzHUMA. XHMHUS
Jlabopamopnuwiii onvim No§.
IlIpuzomoenenue u pazoenenue cmecu
JHcenesa u cepeol, pazoeyieHue cmecu
Heghmu u 800wl (pacmumenvHo2o macia
u 600bl).
Ilpakmuueckan paboma No 2. Hcnons3oBanne http://sysmanova.narod.ru Kaéuuer xumuu: caiit JI.B. 85 Peaktusbl 1
Osnadenue HagbIKAMU PA30eTeHUA MIPAKTUIECKUX U PaxmanoBOi#t XIMHAYECKOE
00HOPOOHBIX U HEOOHOPOOHBIX CMecell: nmabopaTopHBIX PadoT, http://www 104.webstolica.ru Knaccudpuxarms obopymoBaHme
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omcmaueanue, puivmposanue,
evinapusanue, KpUCmaiiu3auus,
oucmunnayus (nepeconka).

TP

HECJIOXKHBIX
SKCIIEPUMEHTOB IS
JI0OKa3aTeNnbCTBA
BBIJIBUTACMBIX
TIPEATOJIOKEHU; ONMCaHuE
Pe3yABTATOB ATHX PadOT

XUMHUYECKHUX PEeAKIUi

http://classchem.narod.ru KouTpen — Xumust 1151 BCex:
yueOHO-HH(OPMAIIMOHHEIA caliT

http://kontren.narod.ru Matepuassl kadeapbl GU3HIECKOH
1 KoJutoniHO# xumun KOxHOro (enepanbHOro
YHHBEPCHTETA

9. | ®dusnueckye U XUMAYECKUE SIBJICHHUS. Tlo3zHakoMUTBCS C http://www.physchem.chimfak.rsu.ru Meroauka 86 PeakTuBbl u
TP BaXHEHIIIMMU XHM. 00y4eHus xuMuH: cait kadeapsl xumun HITTY XUMHYECKOE
Hemoncmpayuonnwii sxcnepumenm Ne | TOHATUSIMH: http://mctnspu.narod.ru Meroauueckoe 00beIUHEHHE obopynosanue,/la
2. «Bvloenenue u noznowjenue menna — | GU3MYCCKUE U XUMUICCKUE | yuprereii xumun CeBepo-BocTouHOro okpyra ropoza TYHK TeMIIepa-
HPU3HAK XUMUYECKOU PeaKyuu SIBJICHUS, XUMHUYCCKAs MOCKBEI TYpBI
Jlabopamopuwtii onvim Ne9. peakuys; http://bolotovdv.narod.ru Haromerp: TJIATHHOBBIIA
Ilpumepul pusuueckux aenenui: YMEHHE OTJINYATh HAHOTEXHONOrMYECKOE COOBIIECTBO
ceubanue cmeKkaAHHOI MpPyoKu, XUMHWYECKHUE PEeaKIiy OT
Kunsiuenue 600vl, niasjienue napaguna. | Gu3NIecKux sIBIeHUI
Jlaoopamopmuutii onvim Nel(

Ilpumepbl xumuueckux a61enHuii:
20openue opesecunsl, 63aumooericmaue
MPAMOpPA ¢ COJIAHOU KUCTIOMOIL.

10. | Atombl u Monekynbl, MOHbL Bemectsa | Ilpaktnkym, [Topran hyHIaMEHTAIBHOTO XUMHYECKOTr0 00pa30BaHuUs 87, 88 JaT4uk Temrepa-
MOJICKYJIADHOIO M HEMOJICKYJIAPHOTO | MHAMBHIYyalbHasd, IIapHasdi, ChemNet. Xumunueckas uapopmairiontas cetb: Hayka, TYpHI IUTATHHO-
cTpoenus. Kpucrammyeckue pemeTKu. TPYINIOBasi ¥ KOJUIEKTHBHAA | 0Opa3oBaHUE, TEXHOJIOTUH BBIH, TATYHK TEM-
TPﬂeMOHCmpauuo””b’ﬁ onvim Ne 3. qu6Haﬂ pa60Ta http://www.chemnet.ru T"azera «Xumusi» u caiT 1yis NIEpaTyphITEPMO-
«Teznnepamypa naaenenus eeuiecme ¢ YUUTENSA «S Uy Ha YPOK XHUMHI HapHBIfI
DA3HbIMU MURAMU KPUCMATIIUYECKUX http://him.1september.ru Exunas xomnexkus L{OP:

Peutémoxn» IIpenmerHas komnekuusa «XUMUsD

11. | IlpocTtele  ®M  CHOXHBIE  BEIIECTBA. | YMEHHE XapaKTepH30BaTh http://school-collection.edu.ru/collection/chemistry 89,10 PeakTuBbI 1
XVUMHUYECKUN  3JEMEHT.  XHUMHUYECKUH | BaXKHEHIINE XMMHUYECKHE EcrecTBeHHO-Hay4YHBIE 3KCIIEPUMEHTBL: XUMUSL. XUMHYECKOE
3HaK. HpOCTBIe BCIIICCTBA:. MCTAJIJIBI H TOHATUA: XUMAYECKUI Konne[(]_[n;{ Poccuiickoro 06H1606p330BaTeHLHOFO o6opy;(03aHI/Ie
HEMETaJUIbL. AJIEMEHT, KiaccuuKams nopTana

BEILECTB (Ha MPOCTHIC U http://experiment.edu.ru AJTXUMUK: caiit JI.1O.

TP CIIOJKHBIE BELIECTBA). AnHKGEpOBOit
Jlabopamopnvuit onvim Nel 1. http://www alhimik.ru Bcepoccuiickast onmummmana
3Hakomcmeo c¢ obOpazyamu nPOCMbIX [IKOIBHHUKOB IO XMMIH
eeuwecme: Memainoe U HEMemanios. http://chem.rusolymp.ru Opranudeckas XUMHUS:
Onucanue ceoiicme. SIEKTPOHHBIN YI€OHUK VIS CPEIHEH IIKOIBI
JlaGopaTopHbIii onbIT Nel2.
H3ydeHue 00pa3noB MeTAJLIOB U
HEMeTAJJIOB (cepsbl, :KeJe3a,
aJTIOMUHUS, rpaduTa, Meau u Ap.).

12. | CnoxHble BEMIECTBA UX COCTAaB U YMeHue xapakTepu3oBath http://sysmanova.narod.ru Kadusaer xumun: caitr JI.B. 811, 12 PeakTuBhI 1

CBOIICTBa.
TP
Jabopamopnutii onvim Ne 13.

Ba)KHEHIIINE XUMHIECCKHE
IIOHATHUA:
XAUMIYECKUT QJICMCHT,

PaxmaHoBoOI
http://www 104.webstolica.ru Knaccudukarms
XUMHYECKHMX PEaKInii

XUMHYECKOe
obopymoBaHme
IMpubop s
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3HAKOMCMEO ¢ 00pPaA3UAMU CTLONHCHBIX
seuiecme, MUHEPAI08 U 20PHBIX NOPOO.
Onucanue ceoticms.
Hemoncmpayuonnstii Ixcnepumenm Ne
4. «Pa3znostcenue 800vl 31eKMPULECKUM
MOoKOM»

JlabopaTopHblii onbIT Neld.
HcnbiTanue TBepAOCTH BEIECTB €
noMombio kKo/ureknuu «Illkanxa

MIPOCTOC U CIIOKHOC
BCIICCTBO.

Ymenue XapaKTCpru30BaTh
OCHOBHBIC 3aKOHBI XUMHHU
3aKOH IIOCTOAHCTBA COCTaBa
BCIICCTB.

http://classchem.narod.ru KouTpen — Xumust 151 BCex:
yueOHO-HH(OPMAIIMOHHEIA caliT

http://kontren.narod.ru Matepuasisl kadeapbl Gpuzndeckoit
¥ KOJTOMIHON xuMuH KOxHOTrO (henepanbHOTro
YHUBEPCHUTETA

OIIBITOB C
QJICKTPUYICCKUM
TOKOM

TBEPIOCTHY.
13. | ®opmyisl CIIOXKHBIX BELIECTB. | YMCHHUE XapaKTepHU30BaTh http://www hemi.nsu.ru OTKpeITHI KOMUTEK: XUMUS 813, 814 PeaxtuBsl 1
KauecTBennoiii  u KOJIMYECTBEHHBIN | MOHATHA 00 OTHOCHTENBHON | http://www.chemistry.ru JinctaHnporHas onUMITHAAA MO XUMHUYECKOE
COCTaB BCIICCTBA. aTOMHO# M MOJICKYJISIPHON XMMUH: TENIEKOMMYHUKAIIHOHHBIN 00pa30oBaTeIbHbIH 000py10BaHHE,
TP Maccax. YMeHue TIPOEKT JJEKTPOHHBIE
Hemoncmpayuonnsiit 9xcnepumenm Ne | paccauTHIBATH http://www.edu.yar.ru/russian/projects/predmets/chemistr BECBI
5. «Paznoscenue 0CHO8HO20 OTHOCHUTEIIbHYIO Y IMCTAHIMOHHbIE IBPUCTHYECKHE OJTUMITHA/IBI 110
kapoonama meou (1) (manaxuma)» MOJICKYJIIPHYIO Maccy. XHMHUH
http://www eidos.ru/olymp/chemistry 3anumarennnast
XUMHUS
14. | dopmyns CIIOMHBIX BEILECTB. | YMEHHUE BBIYUCIISATS! http://www. nanometer.ru OmnaiH-cripaBOYHHK 815, 816
KauecTBeHHbII U KOJIMYECTBEHHBIM | MacCOBYIO JIOJTIO XUMHUYecKHX dneMenToB WebElements
COCTaB BEIIECCTBA. XMMHMYECKOro 3JIEMEHTa 10 | http://webelements.narod.ru Tomynsipaas 6ubarorexa
opmyie coeMHeHMs XUMUYECKHUX JJIEMEHTOB
Onpenenenye afeKkBaTHBIX | http://n-t.ru/ri/ps Caiir Alhimikov.net: yue6HbIe i
CH0C06E’B peicHus CIIPABOYHBIE MATEPUAJIBI 10 XUMHUH
Yy4eOHO¥ 3a71a41 Ha OCHOBE | hitp://www. alhimikov. net Caiir Chemworld.Narod.Ru -
3aJIJaHHBIX AJITOPUTMOB Mup XiMHH
15. | ®opmysbl cnoxHBIX BemiecTB. Hasauus | YMeHHe onpenensTh http://chemworld.narod.ru Caiir «BuptyasbHast 815, 816, 817 | PeaxTuBHI H

CJIOXKHBIX BEIIECTB. PeakTUBBI. DTUKETKH.
TP

BAJICHTHOCTH M 3HAYEHHUE
BAJICHTHOCTH HEKOTOPBIX
XMMHYECKHX 3JIEMEHTOB;
HA3BIBATH OMHAPHBIE
COCIIMHEHUS.

XMMUYECKas IIKOIa»
http://maratakm.narod.ru Caitt «Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caifT o xumun
http://www.xumuk.ru Xummudeckas ctpaHndKa
Spocnasckoro LleHTpa TeneKkoMMyHUKalUN U
WHPOPMANMOHHBIX CUCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopraa ChemPort.Ru

XUMHYECKOe
o0opyaoBaHue
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16.

I'pynmel XxpaHeHHs: peakTHBOB. Y CIIOBUS
XpaHEHHUs U UCIOIb30BAHUS.
TP

YMeHue cocTaBIIsITh
(hopmyibl OMHAPHBIX
COEIMHEHUH 110 N3BECTHOM
BaJIEHTHOCTH 3JIEMEHTOB.

http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yqe6nbIe 11 cipaBouHbBIE MaTepHaIIBI
http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-HayYHBIC YKCTICPHUMEHTBI: XUMHUSL.
Komnextust Poccuiickoro o01meodpa3oBaTeibHOT0
roprana

http://experiment.edu.ru AJIXMUMUK: caiit JLIO.
Annk6epoBoit

http://www alhimik.ru Becepoccuiickas onummnuana
IIKOJIbHUKOB 110 XUMHUH

http://chem.rusolymp.ru Opranudeckas XUMHS:
JJICKTPOHHBIHA YIeOHHK IS CPEHEH IIKOJBI

PeakTHuBEI B
XUMHYECKOE
obopymoBaHue

17. | 3akoH cOXpaHEHHS MacChl BEIIECTB. http://www hemi.nsu.ru OTKpeITEIA KOMUTEIK: XUMUS 819 Becbl a5ekTpoH-
TP YMHNE XapaKTepH30BATS http://www.chemistry.ru JluctaHImoHHAs OIMMITHA/IA 110 HbIE
. OCHOBHBIE 3aKOHBI XUMHH: . .
Jlemoucmpayuonnstii 3kcnepumenm Ne COXPAHCHHS MACCHI XUMHUH: TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIH
6.«3aKon coxpanenus maccol gewgecmey | o J— MPOEKT
MOHMMATh ero cymmocts n | NLP:/www.edu.yar.ru/russian/projects/predmets/chemistr
3HAYEHHe Y IMCTAHIMOHHbIE IBPUCTHYECKHE OJTUMITHA/IBI 110
XHUMHUH
http://www eidos.ru/olymp/chemistry 3anumarennnast
XUMHUS
18. | Xumuueckue npeBpaiicHus. XUMUUECKHE | YMEHHE XapaKTepH30BaTh http://home.uic.tula.ru/~zanchem 13 onbiTa padoTsI 820 PeakTuBbl
peaxmuu. OCHOBHBIE TTOJIOXKCHUS YUYUTEIs] XUMMH: cait H.JO. CbicMaHOBOM XUMHYECKOE
P ATOMHO-MOJIEKYJISIPHOTO http://sysmanova.narod.ru Kaéuner xumuu: caiir JI.B. obopynoBaHue
JladopaTopHblii onbIT NelS. Y4Y€HUs1, IOHUMATh €ro PaxMaHOBOI
TpusHaky MPOTEKAHMsS XMMHYECKHX | 3HAUCHHC http://www 104.webstolica.ru Knaccuduxamms
peaxumii: Harpesanue Me/THOI XUMHYECKUX PEaKIHii
NMPOBOJIOKH; B3aMMO/IeiiCTBHE PACTBO-
POB €IKOr0 HATpa W XJOPUAA MeIu;
B3aMMOJIeliCTBHE PACTBOPOB YKCYCHOW
KHCJIOTHI M THAPOKApOOHATA HATPHSI.
19. | Xumudeckue ypaBHECHHSL. yYMEHHE COCTaBIISTh http://sysmanova.narod.ru Kabusner xumuu: caiir JI1.B. 8§20
BeinosHeHE TPEHUPOBOYHBIX YpaBHEHHSI XMM. PEaKIIunii. PaxmaHoBO#t
YUPaKHEHHH 1O COCTABICHUIO YPaBHEHUH http://www 104.webstolica.ru Knaccuduxanus
XUMHUYECKHUX PEaAKIHii XUMHYECKUX PeaKIHil
http://classchem.narod.ru KouTper — Xumust 1j1st Beex:
yaeOHO-HH(POPMAIIMOHHBIA caiiT
http://kontren.narod.ru Matepuassl kadeapbl HGU3MIECKOH
u KoyutongHOU xumun FOxHOTO demepaabHOro
YHUBEPCHUTETA
20. | Tunbl XUMHUYECKHUX PEaKIHil yMeHHe onpenensath | http://www.physchem.chimfak.rsu.ru Meroguka 8§21 PeakTuBEI 1

TP
Jlabopamopuuwiii onvim Nel6.
Tunwt XUMUYECKUX peaxkuyuii:

paznodxcenue zudpoxcuoa meou (11);

peareHTbl U TPOAYKTHI
peakuum;

paccTaBuATh

KO3 PHUIIMCHTHI B

o0y4ueHHsT XUMUH: calT kadenpsl xumun HITTY
http://mctnspu.narod.ru Meronudeckoe 00beTUHEHNE
yuuteneit xumun CeBepo-BocTouHOTo OKpyTa ropona
MockBs1

XUMHYECKOe
obopymoBaHme
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e3aumodeiicmeue Hcene3a ¢ pacmeopom
xnopuoa meou (1), e3aumooeiicmeue
okcuoa meou (11) ¢ pacmeopom conanoit
Kuciomol.

YpaBHEHMSIX pEaKIMi Ha
OCHOBE 3aKOHA COXPaHEHHA
MaccChl BEILECTB

http://bolotovdv.narod.ru Harnomerp:
HAHOTEXHOJIOT'HYECKOEC COO6HI€CTBO

21.

HOI[FOTOBKa K TCCTOBOMY KOHTPOJIIO

Pab6ora ¢ Tectamu

http://www hemi.nsu.ru OTKpeITEI KOMUTEK: XUMUS
http://www.chemistry.ru JIuctaHIMOHHAS OJMMIIAAIA 10
XUMHUU: TeHeKOMMYHI/IKaHI/IOHHHﬁ 06pa30BaTeJ'ILHLII71
MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
y I[ncmnunonm,le 3Bpncnlqec1me OJIMMIIUAIBI I1O
XUMHUHN

http://www eidos.ru/olymp/chemistry 3anumarennnasi
XUMUs

81-21

22.

TecToBBINH KOHTPOJIB:
«OCHOBBI 3KCIIEPHMEHTAJBLHOI
XHUMHUUY.

TectupoBanue

http://chemworld.narod.ru Caiit «BuptyanbHast
XUMHYECKas IIKOJIa

http://maratakm.narod.ru Caiit «Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
http://mwww.xumuk.ru Xumudeckas ctpaHuuka
Spocnasckoro LleHTpa TeleKOMMyHUKALIUNA U
MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopraa ChemPort.Ru
http://www.chemport.ru XumMudaeckuii cepep
HimHelp.ru: yu4e6HbIe 1 cripaBOYHBIE MaTEPUAITBI

Paznen 2. IIpakTHKYM 10 H3YYeHHIO Ia30B: KHCJI0poaa u Boxopona (7 1)

23.

Kucnopon. Peakiuu, ucrnonezyemsle st
TIOJTY4EeHHUs KUCIIOpOJa B J1abOpaToOpHU

TP

Jemoncmpayuonnsiii 3kcnepumenm Ne
7. «Ilonyuenue u cobupanue Kuciopooa
6 n1abopamopuu

U 3anosiHeHue UM 2a30Mempa)

YMeHue XxapakTepu3oBaTh
KHCITOPOJ KaK XUMHUYIECKUH
3JIEMEHT U TIPOCTOE
BEIIIECTBO; PacloO3HABATh
OIBITHBIM ITyTEM KHCIOPOL
CobnroneHre HopM
MOBEIECHUS B OKPYXaIOUIeH
cperne, MpaBuil 3J0pOBOTO
o0paza KU3HI

http://ru.wikipedia.org/wiki/Xumus Xumus s Bcex:
WUTIOCTPUPOBAHHBIC MaTEPHAIIbI IO OOIIEH,
OpraHMYecKOoi W HeopraHuieckoi xumuu http://school-
sector.relarn.ru/nsm Xumus u xusap — XXI Bek:
HAYYHO-TIOMYJISIPHBIIN JKypHAIT

http://www.hij.ruXmumo3a: coobIecTBo yuuTeneit XuMum
Ha moptaje «CeTb TBOPUECKHX YUUTEIE»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IKoTBPHAKAM O XUMUH: CAUT XUMUYECKOTO (DaKyIbTeTa
Antl’'Y

http://www chem.asu.ru/abitur Dmekrpornas
OMOIMOTEKA 110 XUMHMH U TEXHUKE

§22

PeaktuBbl u
XUMHYECKOE
o0opyaoBaHue

24,

XUMHUUYECKHE CBOMCTBA KUCIOPOA.
OxcHisl.

TP

Jlabopamopnutii onvim Nel7.
«Il'openue cepuvl u pocghopa na 603dyxe
u 6 Kucaopooe»

Jabopamopnutii onvim NolS§.

PabGora ¢ xHHUTOH,
BBITIOJTHEHHE U
HaOIrOIEHNE
9KCIIEPUMEHTA,
rpaguyeckas pabora
yJammxcs, pabora c
TEXHUYECKUMH CPEICTBAMH

http://home.uic.tula.ru/~zanchem M3 onbiTa padoTsbi
yuurteasi xumun: caiit H.FO. CoicmaHoBoii
http://sysmanova.narod.ru Kaburer xumuu: caiit JI.B.
PaxmanoBo#

http://www 104.webstolica.ru Knaccudukarms
XUMHYECKHUX PEeaKINi

823,24

PeakTuBEI B
XAMHUYECKOE
obopymoBaHme



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, macHusa Ha
6030yxe U 8 KUCTIOPOOe»
Jadopamopnutii onvim Nel9.
Paccmompenue 0o6pasnoe oxcuoos
(yenepooa (1V), 600opooa, ¢pocghopa,
Meou, Kanvyus, jHeeje3a, KpemHuus).

00y4eHus, BHITIOJTHEHUE
YIpaXHEHUH U peIIeHUe
3a1ad.

25. | TloaroroBka K TECTHPOBAHHIO Pewiene TecToB http://www hemi.nsu.ru OTKpEITEIH KoTemk: XUMUs
http://www.chemistry.ru JlucraHIMOHHAs OJMMIIAA/IA 10
XUMUH: TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIH
MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistr
Y IMCTAHIMOHHbIE IBPUCTHYECKHE OJTUMITHA/IBI 110
XUMHH
http://www eidos.ru/olymp/chemistry 3anumarennnasi
XUMHUS
26. | Bo3nyx u ero cocras. Ha6nronenue u http://www.physchem.chimfak.rsu.ru Meroauka 827 [Ipubop mis
TP oopmIIEHHE PE3YILTATOR 00ydeHus XuMuu: caiit kadeapsl xumuu HITTY oIpeeaeHus
Jemoncmpayuonnotit 3kcnepumenm Ne OTIbITa http://mctnspu.narod.ru Meroguueckoe 0ObEqMHEHHE CoCTaBa BO3/1yXxa
8. «Onpeoenenue cocmasa 6030yxa» yuuteneit xumuu CeBepo-BocTouHoro okpyra ropona
MockBBI
http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTUYECKOE COOOIIECTBO
27. | Bogopoxn. ITonyuenue Bogopoaa. Mepsr Habnronenue u http://www. nanometer.ru OmnaiH-CripaBOYHHK 8§28 PeakTuBbl U
0e30MacHOCTH Ipu padore ¢ BOJAOpoaoM. | odopmiieHHe pe3yabTaToB XUMHUUecKkux semenToB WebElements XHUMHUYECKOE
IIposepka Ha uucrory. I'pemytnii ras. OIlbITa http://webelements.narod.ru ITonyaspuas 6ubanorexa obopyoBanue
TP XUMHUYECKHX JIEMEHTOB
Hemoncmpayuonnwui sxkcnepumenm Ne http://n-t.ru/ri/ps Caiit Alhimikov.net: yuae6HbIe U
9. «[lonyuenue u cooupanue 6000poda 6 CTIPaBOYHBIE MATEPHAIIBI 10 XHUMHH
nabopamopuu. Onvim Kagenouwa» http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu
28. | Xumunueckue CBOWMCTBA Bonopoza. | CocTaBieHue ypaBHEHUs http://sysmanova.narod.ru Kabusner xumun: caiir JI1.B. 8§29 PeakTuBbl U
IIpumenenue. peaxuui, PaxmaHoBoO#I XUMHUYECKOe
Jemoncmpayuonustit Ixcnepumenm Ne | XapaKTEPU3YIOLIUX http://www 104.webstolica.ru Knaccudukarms obopynoBaHue

10. «llonyuenue 6000opoda peaxyuei
WIIOMUHUA CO CMeCbl0 Cyabama meou
u xXnopuoa Hampus»

TP

Hemoncmpayuonnstit 3xkcnepumenm Ne
11.3anumamensvnsie onvimol ¢
6000p00OM: Nemarouian dOanka,
83pbleaIOUUECs NY3bIPU, Nemaloujue
MbLIbHbIE WLAPUKU.

XHMHYECKHE CBOMCTBA
BOZIOpO/a, HA3HIBATH
TIPOAYKTHI PeaKIii
Wcnons3oBanue
MIPAKTHIECKUX U
nmabopaTOpHBIX padoT,
HECIIOKHBIX
SKCHEPUMEHTOB IS
JI0Ka3aTeNbCTBA
BBIIBATa€MBIX
MIPEIONOKEHUH; OIMCaHue
pe3yaBTaTOB ATHX paboT

XUMUYECKHUX PEaKLUN

http://classchem.narod.ru KouTper — Xumust 1i1st Beex:
yaeOHO-HH(POPMAIIMOHHEIA caiiT

http://kontren.narod.ru Matepuasbl kadeapbl HU3MIECKOH
u KoyutonHON XumMun FOxHOTO (enepaabHOTO
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.

TecToBbIi KOHTpPOJB: «IIpakTHKYM
NMON3Y4YCHHIO Ia30B: KHCJIOPOAA H
BOI0POJA».

TectupoBanue

http://home.uic.tula.ru/~zanchem U3 onbiTa pagornl
yuureasi xumun: caiit H.JO. CeicmaHoBoii
http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B.
PaxmaHnoBoit

http://www 104.webstolica.ru Knaccudukarms
XUMHMYECKHUX peaKIi

Pa3znen 3. [IpakTHKYM 10 H3YYEHHIO CBOCTB BOABLI H PacTBOpPOB (9 )

30. | Boma. Metonsl onpezeicHus cocTaBa Ha6mronenue u | http://ru.wikipedia.org/wiki/Xvmuss XvMus 1jis BceX: 831, Bomp. 1, Jatuuk anexrpo-
BOJIBI - QHAJTU3 M CHHTE3. odopmieHHe  PE3yNBTAaTOB | MITIOCTPUPOBAHHEIE MATEPUAIIBI II0 OOLIEH, 4,5, ctp.106 MPOBOJIHOCTH,
P OnbITa OpraHMYecKOil ¥ Heopranudeckoil xumuu http://school- 1HbpoBOH
Jlabopamopnuuii onvim Ne 20. sector.relarn.ru/nsm Xumus u xu3ab — XXI Bek: MHKPOCKOII
«Onpeoenenue 6000nP0OGOOHOT u HAYIHO-TIOMYIIAPHBIN 5KypHAT
OUCMUNLIUPOSAHHOL 800bI) http://www.hij.ruXumo3a: coo0IIeCTBO yuuTENEeH XUMUH
Ha nopTane «CeTb TBOPYECKHX yUUTENEHD)
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IKkombHUKAM O XUMUH: CAUT XUMUYECKOTO (DaKyIbTeTa
Antl'Y
http://www chem.asu.ru/abitur DnektpoHHast
O6ubIMoTEKa M0 XUMUHN U TEXHUKE
31. | ®usnyeckre U XUMHAYECKHAE CBOMCTBA Habaronenue u http://chemworld.narod.ru Caiit «BupryanbHast 832, TecThl, PeakTuBbl U
BO/IbI. o opMIIeHHE Pe3yIbTaTOB XUMHUYECKasl IIKOJa» crp. 109 XHMHUYECKOE
P OIlbITa http://maratakm.narod.ru Caiit «Mup Xumum» obopyzoBanue
Jlabopamopnyuii onvim_Ne2l. http://chemistry. narod.ru XuMuK.py: caiiT o Xumuu
Okpacka uHOuUKamopos ¢ neimpanbHoll http://Www.xumuk.ru Xuvudeckas cTpaHAdKa
cpede SIpocnasckoro LeHTpa TeleKOMMYHHUKALUH 1
. MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUU
Jadopamoptibiii onvim_ Ne22. 3 http://ww.edu.var.ru/russian/cources/chem
Cpasnenue npo6 600vl: 6000nP0O60OHOII, Xuvuueckuii mopran ChemPort.Ru
U3 20p00CK020 OMKPHIMNOZ0 6000€Md. http://www.chemport.ru Xummdeckuii cepsep
HimHelp.ru: yuae6HbIe 1 cipaBOYHBIE MaTEPHAIIBI
32. | Boga — pacrBopurenb. PacTBopbil. IIpakTrueckas padborta http://www. nanometer.ru OmnaiH-cripaBOYHHK §33, Bomp. 5+ | Haruuk
TP XUMHUUeckux dnemenToB WebElements TECTHI, CTP. TEMIIEPaTypBI
Jlabopamopnutit onvim Ne 23. http://webelements.narod.ru Iomymspras 6ubaroTeka 113 IUTATHHOBBIH
«H3yuenue 3asucumocmu XUMHYECKHX DJIEMCHTOB
PACMBOPUMOCHU 8EWECIEA OM http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe 1
memnepamypuo» CIIPABOYHBIC MATEPUAJIBI II0 XUMHUH
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumuu
33. | Hacelennsie u HeHachleHnble | Habmronenne n http://sysmanova.narod.ru Ka6éuner xumuu: caiir JI.B. 834, somp. 4, udposoii
PacTBOpLI. oopmIiteHHE PE3yNBTATOB PaxmaHOBO#T 5, ctp. 116 MHKPOCKOTI
TP OMbITa http://www 104.webstolica.ru Knaccudukarms

Jlabopamopnuiit onvim Ne
24.«Habnwoenue 3a pocmom
KpuUcmanioe

XUMUYECKHUX PEaKIUi

http://classchem.narod.ru KonTpen — Xumust 1j1st Beex:
yaeOHO-HH(POPMAIIMOHHEIA caiiT

http://kontren.narod.ru Marepuassi kadeapbl GpuU3IECcKoit



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 KoJutonHo# xumun FOxkHOTO henepanpHOro
YHHUBEPCHUTETA

34.

Jabopamopnutii onvim No 25.
«lIepecviuennwtit pacmeop»

HaGnmronenue n
o(hopMIIeHHE PE3yabTATOB
onbITa

http://home.uic.tula.ru/~zanchem 13 onbiTa padorsi
yuureasi xumun: caiit H.JO. CeicmaHoBoii
http://sysmanova.narod.ru KaGuner xumuu: caiit JI.B.
PaxmanoBoit

http://www 104.webstolica.ru Knaccudukarms
XUMHYECKUX peaKIii

§34 nosTop.,

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

117

Jatuuk
TeMIIEpaTyphl
TUTATHHOBBIA

35.

IpakTuueckas padora Ne 3
«Omnpenenenue KOHIEHTPALUH
BeUIECTB KOJIOPHMETPHIECKUM 10
KAJTUOpPOBOYHOMY rpaduky»

P

Hcnons3oBanue
MPAaKTHYECKUX U
71a00paTOPHBIX PadoT,
HECIIOKHBIX
IKCIIEPUMEHTOB JIJIsI
JI0Ka3aTeNbCTBA
BEIZIBUTAEMBIX
NPENONOKEHN; OMTUCAHHE
pe3yabTaTOB ATHX PadoT

http://mwww.physchem.chimfak.rsu.ru Meronuka
o0y4eHus xumun: cait kadeaps! xumun HITTY
http://mctnspu.narod.ru Metomuueckoe 00beaANHEHNE
yuuteneit xumun CeBepo-BocTouHoro okpyra ropona
MockBbI

http://bolotovdv.narod.ru Haromerp:
HAHOTEXHOJIOTUYECKOe COO0IIECTBO

835,
HMHCTPYKTaX
no Th

PeakTHBEI B
XUMHYECKOE
000pyI0BaHHE,
IATYUK OITHYE-
CKOI INTOTHOCTH

36.

KpucramnoruapaTsl.
Jlabopamopnutii onvim Ne 26.
«Onpeoenenue memnepamypul
PAa31024CcenUs KPUCIMATIN0ZUOPAma

‘YMeHne NpUMEeHsTh
MOTy4YeHHBIE 3HAHUA IS
peleHus 3aaau

http://chemworld.narod.ru Caiit «BuptyanbsHas
XUMHUYECKasl IIKOJa»

http://maratakm.narod.ru Caiit «Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
http://mwww.xumuk.ru Xumudeckas ctpaHnuka
SIpocnasckoro LleHTpa TeneKkoMMyHUKaUN U
MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopraa ChemPort.Ru
http://www.chemport.ru XumMudaeckuii cepep
HimHelp.ru: yuae6HpIe 1 cripaBOYHBIE MATEPUAITBI

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

JlaTuuk Temmnepa-
TYpbI

IUIATUHOBBINA

37.

IToaroroBka K TECTUPOBAHUIO

PabGora ¢ Tectamu

http://www. nanometer.ru OmnaiH-CripaBOYHHK
XUMHYECKHX 31eMeHToB WebElements
http://webelements.narod.ru IMomynspaast 6GubIHOTEKA
XHUMHWYCCKHUX DJICMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe 1
CIIpaBOYHBIE MaTEpPHUAJIbI 110 XUMHUU

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

38.

TecToBbIii KOHTPOJIb: «IIpakTHKYM IO
H3YYeHUI0 CBOiicTB BO/IbI "
PacTBOPOB».

TectupoBanue

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

http://www 104.webstolica.ru Knaccudukarms
XUMUYECKHUX PEaKLMN

http://classchem.narod.ru KouTpen — Xumust 1j1st Beex:
yueOHO-HH(POPMAIIMOHHBINA caiiT

http://kontren.narod.ru Marepuasst kadeapbr Gpu3nIecKoit
1 KoJutonHo# xumun FOxHOTO (enepansHOro
YHUBEpPCHUTETA



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

Pa3znen 4. OcHoBbI pacueTHO Xumun (4 4)

39. | Monb — eIuHMIA KOJIMYECTBA BEIECTBA. | Bpuuciaenne xommuectso | http://www.physchem.chimfak.rsu.ru Mertomuka 836, 837
Monspras  Macca. Berumcnenus 10 | gemecrsa win Maccy Io 0o0y4YeHHST XUMUU: calT kadenpsl xumun HITTY
XUMHUYCCKUM YPABHCHHUSM. KOJIMYECTBY BeliecTBa wini | http://mctnspu.narod.ru Meronmdeckoe o0beuHeHne

Macce PeareHTOB WK yuntenedt xumun CeBepo-BocTouHoro okpyra ropoza
MPOIYKTOB PEAKIMU MoOCKBBI

YMeHue BBEIYUCIIATD http://bolotovdv.narod.ru Hanomerp:
MOJISIPHYIO Maccy I10 HAHOTEXHOJIOMYECKOEe COOOIIECTBO
(dhopmyre coeIMHEHMS,

KOJIMYECTBO BEIECTBA,

00BEeM HJIH Maccy 1o

KOJINYECTBY BEIIECTBA,

00bEMY MIJTH Macce

peareHTOB WM TPOAYKTOB

peakiuu

40. | 3akon ABoraapo. MonspHbIi 00beM http://chemworld.narod.ru Caiit «BupryanbHast 838
ra3oB. OTHOCHTENIbHAS TIOTHOCTh a30B. | Pabora ¢ KHUTOH, XUMHYEcKas IIIKOJIa
BbIuuciieHnst 1o XUMHUYECKUM BBITIOJIHEHHE U http://maratakm.narod.ru Caiit «Mup XumMun»
YPaBHEHHUSM. HabmosieHue http://chemistry. narod.ru XuMuK.py: caift o xumuu

JKCICPUMECHTA, http://www.xumuk.ru Xumuueckas CTpaHHYKa
rpadudeckas pabora Spocnasckoro LleHTpa TeleKOMMyHUKALIUNA U
yyarmxcs, pabora c MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUH
TCXHUYCCKUMH CpeAcTBamMu | http://www.edu.yar.ru/russian/cources/chem
00y4eHHUs1, BHITIOTHEHHE Xumuyeckuii mopraa ChemPort.Ru
YIPAXKHEHUH U PELICHUE http://www.chemport.ru XumMudeckuii cepep
3aj1a4. HimHelp.ru: yueGHbie 1 cipaBoYHbIE MaTEPHAIIBI

41. | O6paboTKa SKCIICPUMEHTAIBHBIX TaHHBIX | PaboTa ¢ KHUTOI, http://www. nanometer.ru OnnaiH-cpaBoOYHHK
C UCIIONB30BaHNEM IU(POBOIH BBITIOJTHEHHE U XUMHYECKHX 3j1eMeHToB WebElements
nabopatopuu «Touka pocTay. HaOJIIOIEHHE http://webelements.narod.ru TTomymsipHast GubIHOTEKA
Yrenune rpauKos, IMarpaMm OKCIEPUMEHTA, XUMHYECKHX JIEMEHTOB

rpadudeckas pabora http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe u
yyanmxcs, pabora ¢ CIPaBOYHbIE MATEPHAIIBI [0 XUMHHU
TexHUYeckuMu cpeactBamu | http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
00y4eHMsI, BBIIOIHECHUE Mup xuMuu
YIPaXHEHU U peleHne
3a1au.
42. | O6beMHbBIE OTHOIIICHUS TA30B TIPU Pacuetsl Ha ocHOBe http://home.uic.tula.ru/~zanchem M3 onbiTa padorsi 839

XUMHUYIECKUX PEAKIUIAX

YpaBHEHUH peaklui, yMETh
BBIYHUCIIATE: KOJIUYECTBO
BEIECTBa, 00BbEM MIIN
MacCy 10 KOJHYECTBY
BeIIeCTBa, 00BEMY HITH
Macce peareHToB U
MIPOAYKTOB PEAKIINU
(HaxomuTh 00BEM Ta3a 1Mo
KOJIMYECTBY BEIECTBA,

yuurteasi xumun: caiit H.FO. CbicmaHoBoii
http://sysmanova.narod.ru KaGuner xumuu: caiit JI.B.
PaxmanoBo#t

http://www 104.webstolica.ru Knaccudukarms
XUMUYECKHUX PEaKLMN



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://home.uic.tula.ru/~zanchem
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Macce WId 00beMY OTHOTO
U3 PEarcHTOB WK
TIPOJYKTOB PEAKIINH)

Paznen 5. IIpakTHKYM 10 H3y4E€HHIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPraHMYeCKHX coexuHenuii (12 u)

43. | Oxcumsr: knaccuukanys, | Pabora ¢ KHUIOH, http://sysmanova.narod.ru KaGurer xumuu: caiir JI.B. 840 PeakTuBbI 1
HOMEGHKIIATYypa, CBOMCTBA, TMOJIYYCHHUE, | BLIMOJHEHUE U PaxMaHOBO# XUMHYECKOE
NIPUMEHEHHUE. HaOoIeHne http://www 104.webstolica.ru Knaccudukarms obopynoBaHue
P SKCIIEPUMEHTA, XHMHYECKUX PEaKIHii
Jlabopamopubuii onvim Ne27. rpaduyeckas pabora http://classchem.narod.ru KouTpen — Xumust 1151 BCex:

Habniodenue pacmeopumocmu 0Kcuo06 | yyamxcs, paora c y4eOHO-NH(OPMALMOHHBIH CaiiT

AIOMURUSA, HAMPUSA, KATOUUA U MEOU 6 | oy yyeckivu cpencteamu | http://kontren.narod.ru Marepuans! kKadeapbl GpusnuecKo
sode. . 00yueHUsI, BHITIOTHEHNUE U KOJUTOMTHOM XuMuu FOxxHOTO (enepansHOro
Jlabopamopibiii onvim Ne28 YIOpaKHEHUH U pelieHIe YHHBEPCHTETA

Onpeodenenue Kucnomuocmu- | L.

OcHOBHOCHU cpeovt ROJIy4eHHbIX

PAcmeopos ¢ ROMOubI0 UHOUKAMOPA.

Jlabopamopnuiii onvim_Ne29.

ITonyuenue  yenekucnozo  2aza  u

e3aumooeiicmeue €20 ¢ U3BECHMKOBOIl

6000il.

44. | T'uapoxcuasl. OcHoBanus: | [Ipaktuueckas pabora http://chemworld.narod.ru Caiit «BupryanbHast 841 Hartunk pH
Kknaccudukanysi, HOMEHKJIATYypa, XUMHUYECKasl IIKOJa»

TIOJTyYEeHHE. http://maratakm.narod.ru Caitt «Mup XumMun»

TP http://chemistry. narod.ru XuMuK.py: caiit o xumnn

Jlabopamopnwtii onvim Ne 30). http://www.xumuk.ru Xumudeckas ctpaHndka

Bzaumooeiicmeue okcudoe Kanvuus u Spocnasckoro LleHTpa TeneKOMMyHUKAIHUA 1

pocopa c 6000ii, onpedenenue xa- MH(POPMAIMOHHBIX CHCTEM B 00pa30BaHUH

paKkmepa 00pazosaguiezocs 2udpoKcuda http://www.edu.yar.ru/russian/cources/chem

¢ HOMOWBIO UHOUKAMOpA. Xumnueckuii mopraa ChemPort.Ru
http://www.chemport.ru XumMudaeckuii cepsep

Jlabopamopnvtit  onom N 31 HimHelp.ru: yae6Hble u cripaBoYHbIE MaTEPUAIIBI

«Onpeoenenue pH paznuunvix cpeoy

I[IpakTuuyeckas padora Ne 4.

«Omnpenenenne pH pacTBOpoB KHCIOT

M 1eJIo4ein»

45. | Xumnueckne  cBoiictBa  ocHoBaHmi. | CocraBienne — ¢opmynsl | http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. 842 Hatuuk pH,
Peakmust ~ HeWTpanm3anmu. Oxpacka | HEOPraHMYECKHUX PaxmaHOBO#T Jo3aTtop o0béMa
WHIUKATOPOB B MIEJIOYHOMN U | COeIUHEHUI U3Y4ECHHBIX httQ: /lwww 104.webstolica.ru Knaccudukarms KUIKOCTH,
HelTpampHOW ~ cpemax.  [IpuMeHeHme | KiaccoB (OcHOBaHWI); | XHMHYECKHMX peaKimii Oroperka,
OCHOBAHHIA. YpaBHCHHA XUMHUYECKHX | http://classchem.narod.ru KouTpen — XumMust 1i1st Beex: AaTInK
TP peakuuii (XapakTepHbIX JJIs yae6HO-HH(OPMAIMOHHEIH CaiiT TEMIIEPATYPEI
Jabopamopnuiii onvim Ne 32. «Peaxyus | OCHOBAHMiA); http://kontren.narod.ru Marepuansl kadenpsr hu3naecKoit TIATHHOBBIH,
neampanusayuuy. /lemoncmpayuonnolii | XapakTepusoBaTh U KojtouaHoM xumun KOxHOro emepanbHOro AaTIUK AaBJICHHA,
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akcnepumenm Ne 12. «Ocnosanus.
Tennoeoit 3¢ppexm peaxyuu cudpoxcuoa
HaAmMpus ¢ yeneKucivim 2a3om»
Jabopamopusiit onvim No33.
Bzaumooeiicmeue pacmeopoe kuciom

co wienovamu.

Jlabopamopusiit onvim_No34.
Ilonyuenue nepacmeopumsix 0CHOGAHUTL
U uccinedoeanue ux ceoiicmeé (Ha
npumepe uopoxcuoa meou (I1)).

XHUMHYECKHE CBOICTBA
OCHOBHBIX KJIacCOB
HEOPTaHUYECKUX  BEIICCTB
(ocHOBaHwMIA)

YHHUBEPCHUTETA

MaramMTHas
MceHIIajJIKa

46. | AMdoTrepHbIe OKCHIBI U TUIPOKCHUIBI. [pakTrkym http://mwww.physchem.chimfak.rsu.ru Meronuka 843
Jlabopamopnutii onvim Ne35. 00ydeHus xumun: cait kadeapst xumun HITTY
IHonyuenue amgpomepnuvix ocrnosanuii u http://mctnspu.narod.ru Metoauueckoe 00beANHEHNE
ucciedosanue ux ceoiicme (Ha npumepe yuureneit xumun CeBepo-BocTouHoro okpyra ropoa
2uopokcuoa yunka (Il)). MockBbI
http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOMYECKOEe COOOIIECTBO
47. | Kucnotrsl.  CoctaB.  Knaccudukanus. | Pemenue TBopueckux 3amau | http://chemworld.narod.ru Caiit «Bupryanbhast 844 PeakTuBbI 1
Howmenkiatypa. [TomydeHne KUCIOT. XUMHYECKast IIKOJIa XUMHYIECKOE
TP http://maratakm.narod.ru Caiit « Mup XuMHH» o0opyaoBaHKe
http://chemistry. narod.ru XuMuK.py: ca#iT o xumuu
http://mwww.xumuk.ru Xumudeckas ctpaHuuka
SIpocnasckoro LleHTpa TeneKkoMMyHUKaUl U
MH(OPMALIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem
Xumuyeckuii mopraa ChemPort.Ru
http://www.chemport.ru XumMuuaeckuii cepep
HimHelp.ru: yueGHbIe 1 cipaBOYHBIE MATEPHAIIBI
48. | XuMuueckue CBOMCTBA KHCIIOT PaGora ¢ KHUTOIA, http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B. 845 PeaxTuBBI 1
BBIIIOJIHEHUE U PaxmaHoBoO# XUMHYECKOE
P HAOJIOICHUE http://www 104.webstolica.ru Knaccudukarus obopymoBaHue
Jlabopamopnbtit onvim Ne36. JKCIIEPUMEHTA, XUMUYECKHUX PEaKLMH
Bsaumooeiicmeue memanios (maznus, | rpaduaeckas pabora http://classchem.narod.ru KonTper — Xumus 11s Beex:
UUHKa, Jicenesa, Meou) ¢ pacmeopamu yJaiuxcs, pabora ¢ y4eOHO-UH(POPMALIMOHHBIH cailT
kuciom. 3 TexHUIecKUMH cpejicTBamu | http://kontren.narod.ru Marepuass kadenpsl Gpusndeckoii
abopamopuviii onvim No37. 00yueHHs, BHITOTHEHNE 1 KOJUTOMIHON XuMuK FOKHOTO (eiepanbHOro
Bzaumooeiicmeue oxcuoa meou (| I? u R R — yHHBEpCHTETA
OKCUOA UWUHKA C PACHEOPOM CEPHOUL saaw.
Kuciomel.
Jlabopamopnwiii onvim Ne38.
Bzaumooeiicmeue pacmeopos xuciom c
HepacmeopumMvimu 0CHOGAHUAMU.
49. | Comu. Knaccudukanust. Homenkmarypa. CocraBienue  ¢opmynsl | http://www.physchem.chimfak.rsu.ru Meroanka 846, Borp. 2, PeakTuBel 1
CriocoOsI moyueHus conen HEOPTraHUYECKUX 00y4eHHs XUMHH: caiiT kadeapsl xumunr HI'TITY 3, c1p.160 XUMHYECKOE
COCIMHEHUM HU3Y4EHHBIX | http://mctnspu.narod.ru Mertoanueckoe 00beaMHEHNE obopyzoBaHue

KJaccoB (conei);

yauteneit xumuu CeBepo-BocTouHOoro okpyra ropona
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yMEHHE Ha3bIBaTh
COEIMHEHUSI N3yIECHHBIX
KJ1accoB (coneid);
OTIPE/ICIIAT
MIPUHAUISKHOCTD BEIIECTB
K OIIpEe/IeTIEHHOMY KJlaccy
coeMHeHmi (comneit);
YMEHHE COCTaBIISITh
(opMyIIBI HEOPTaHUYECKHUX
COEAMHEHHNH

MockBbl
http://bolotovdv.narod.ru Harnomerp:
HAHOTEXHOJIOT'HYECKOEC COO6IH€CTBO

50. | IpakTuueckas padora Ne 5. Hcnons3oBanne http://ru.wikipedia.org/wiki/Xumuss XvMus I Bcex: Hudposoit
«ITojiyueHune MeHOr0 Kymopoca MPaKTUYECKUX U WILTIOCTPUPOBAHHEBIE MATEPHAIbI IO OOIIEH, MHKPOCKOTI
71abopaToOpHBIX PaboT, OpraHMYeCKON U HEOPraHUYECKOM XUMUH
HECJI0KHBIX http://www.hij.ruXumo3a: coo0IIeCTBO yIHUTENEH XUMUM
OKCIIEPUMCHTOB JUIA Ha nopTtasie «CeTb TBOPUECKUX yUUTENeH
AOKa3aTCIbCTBa http://it-n.ru/communities.aspx?cat_n0=4605&tmpl=com
BBIIBUTa€MBbIX [IkonbHUKAM O XUMUH: CAUT XMMUYECKOTO (aKy/IbTETa
TIPE/TIONOKEHNH; ONUCAHNE | A Y
Pe3y/bTaToB STHX pabot http://www chem.asu.ru/abitur DnekrponHas
OMOIMOTEKA MO0 XUMHMH U TEXHUKE

51. | CaoiictBa comneii Pabota ¢ KHUTOH, http://www. nanometer.ru OmnaiH-cripaBOYHHK 847 PeakTuBbI 1
BBITTOJIHEHHE U XUMHUYECKHX daeMeHToB WebElements XUMHUYECKOe
HaOITFOICHIE http://webelements.narod.ru ITomymsipHas GubIHOTEKA obopynoBanue
9KCIIEPUMEHTA, XUMMYECKHX DJIEMEHTOB
rpadudeckas pabora http://n-t.ru/ri/ps Caiit Alhimikov.net: yuae6HbIe U
ydammxcs, pabota ¢ CIIPaBOYHBIC MATEPHAIIBI TI0 XUMHHU
TexHuueckumu cpeactBamu | http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
00y4eHUsI, BHITIOTHEHNE Mup XxumMuH
YIPaXHEHUM U peleHne
3a/1a4.

52. | MpakTuueckas padora Ne6. Penenne IpakTudeckas pabora http://home.uic.tula.ru/~zanchem 13 onbiTa padoTsI 847,848, PeaxTuBbl U
IKCNEePUMEHTAJbHBIX 32124 10 TeMe YYHUTE I XUMHHU: caiit H.JO. CoicMaHOBOM HHCTPYKTaX XUMHUYECKOE
«IIpaKTHKYM 10 H3Y4eHHIO CBOWCTB http://sysmanova.narod.ru Kabuner xumun: caiit J1.B. no Th o6opyoBaHue
BELIECTB OCHOBHbLIX KJIACCOB PaxMaHOBOIT
HEOPraHHYeCKUX COeTHHEeHHUID) http://www 104.webstolica.ru Knaccudukarms

XUMUYECKHUX PEaKIMN
53. | IoaroroBka K TECTHPOBAHUIO Pemenwue 3anau http://chemworld.narod.ru Caiir «BuptyasbHast 840-47

XMMHYECKasl IIKOTa»
http://maratakm.narod.ru Caitt «Mup xumMun»
http://chemistry. narod.ru XuMuK.py: caifT o xumun
http://www.xumuk.ru Xummudeckas ctpaHndKa
Spocnasckoro LleHTpa TeneKkoMMyHUKalUN U
WHPOPMAIIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii mopraa ChemPort.Ru
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http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yueOHble 1 cipaBOYHbIC MaTepHAIIBI

54. | TecroBblii KOHTPOIb: «IIpakTHKYM MO TectupoBanne http://sysmanova.narod.ru Kabuner xumun: caiir JI.B.
HU3y4YEeHHIO CBOICTB BeIIECTB OCHOBHBIX PaxmanoBoit
KJIACCOB HEOPraHNYeCKHX http://mwww 104.webstolica.ru Knaccudukanms
COeIMHEHMID. XUMUYECKUX PEaKIIN

http://classchem.narod.ru KouTpen — Xumust 1j1s Beex:
yueOHO-HH(OPMAIIMOHHBIA CaliT
http://kontren.narod.ru Matepuassl kadeapbl GU3HIECKO
1 KoJuTonHOHM Xxumun FOkHOTO denepaibHOro
YHUBEPCHUTETA

Pa3znen 5. OCHOBBI ONBITHO-IKCIEPMMEHTAJIBHON 1 MPOEKTHOM AesiTeabHOCTH (161)

55. | TexHuka 0e30MaCHOCTH NPHU BBIOJIHEHUHU | YmeHue xapakTepu3oBaTs | http://ru.wikipedia.org/wiki/Xumus Xumus ais Beex: PeakTuBbl
CaMOCTOATEIbHBIX OIBITOB U | Ba)KHeUIIue XUMHUYECKHE | WIIIOCTPUPOBAHHBIE MaTEpPHAIILI 11O o6n_[ef/'1, XUMHUYECKOC
9KCIICPUMCHTOB B IOMAIIHUX YCIOBUSIX U | TOHSTHSA: XMMHUUYECKUH | OpraHHUYeCcKoi U Heopranmdeckou xumuu http://school- obopyzoBaHue
¢ HCTOJIb30BAHNCM o0opyoBanus | snement, Kiaccudukamus | sector.relarn.ru/nsm Xumus u sxusas — XXI Bek:

XUMHYECKOH 1abopaTopuH. BEIIECTB HAYYHO-TIONYJISIPHBIN KYPHAI
http://www.hij.ruXumosa: coo0LIecTBO yduTened XUMUH
Ha nopTtasie «CeTb TBOPUECKUX YIUTENeH
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IkoNbHUKAM O XUMHH: CAUT XUMUYECKOT0 (DaKyIbTeTa
Aty
http://www chem.asu.ru/abitur Dnexkrpornas
6ubroTeKa 1Mo XMMHUHU M TEXHUKE

56. | MMpakTuueckas pagora Ne7. O6pamnieane | Mcmonp3oBanue http://www.physchem.chimfak.rsu.ru Meroxuka PeakTuBbI 1
CO CTEKJIOM (CFI/I6aHI/I€ CTEKJISIHHOM na6opaTopHoro 06yqu1/1;[ XUMUH: CalT Ka(i)e;[p],l xumuun HI'TTY XUMHUYECKOE
TPYOKH, H3TOTOBJIEHHE: MTUIIETKH; 000pyIOBaHMS U http://mctnspu.narod.ru Meroguueckoe 00beaNHEHNE obopynoBaHue
KaIMJIISPOB; MPOCTEHIIMX Y3/I0B; CTeKIITHHOM MOCYIBI, yuureneit xumun CeBepo-BocTouHoro okpyra ropoza
MPOCTEHIINX TPHOOPOB) MIPOBEICHUE HECTIOKHBIX MOCKBBI

SKCHCPHMEHTOB [ULA http://bolotovdv.narod.ru Haromerp:
AOKa3aTeNbCTBa HAHOTEXHOJIOTHUECKOE COOOIIECTBO
BBIJIBUTAEMBIX
MIPEATOJIOKEHU; ONUCAHUE
Ppe3yABTATOB ATHX PabOT
57. | XuMHWUeCKHii aHaN3: KAYeCTBEHHBIH 1 http://chemworld.narod.ru Caiir «BuptyasbHast PeakTuBbI 1

KOJIMYECTBEHHBIN

3HaHHE OCHOB
XMMHMYECKOr0 aHAJIA3a

XMMHUYECKasl IIKOIa»

http://maratakm.narod.ru Caitt «Mup XumMun»
http://chemistry. narod.ru XuMuK.py: caifT o xumun
http://www.xumuk.ru Xummudeckas ctpaHndKa
Spocnasckoro LleHTpa TeneKkoMMyHUKalUN U
WHPOPMAIMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii mopraa ChemPort.Ru
http://www.chemport.ru Xumuaeckuit cepsep

XHMHYECKOe
obopymoBaHme
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HimHelp.ru: yueOHble 1 cipaBOYHBIC MaTepHAIIBI

58. | Teoperuueckue OCHOBBI OIIBITHO- | YMeHUe OOBICHATh http://www. nanometer.ru OmnaiH-cripaBoYHHK PeakTuBbI U
9KCIIEPUMEHTAJIBHON M TMPOCKTHOH | 3aKOHOMEPHOCTH XUMHYECKHX dyieMenToB WebElements XUMHYECKOE
ACATCIIBHOCTH. M3MCHEHHSI CBOUCTB http://webelements.narod.ru [TomynsapHas GuOIHOTEKA obopynoBanue

BCIICCTB , 3HAHUE OCHOB XAMUYECKUX 3JIEMEHTOB
3KCH6PHM9HT3HBHOI71 H http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe 1
TPOCKTHOM NEATCIILHOCTH CIIPaBOYHBIE MATEPUAJIBI TI0 XUMHUK
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumuu

59. | BbIOOp TeMbI TIpOEKTA. YMeHue miaHupoBaTh http://home.uic.tula.ru/~zanchem 13 onbiTa pagoTsl

[InannpoBaHue AEATEIBHOCTH. COOCTBEHHYIO yunteas xumuun: caiit H.1FO. CoicManoBoii
OKCIEPUMEHTANILHYIO http://sysmanova.narod.ru Kaduner xumuu: cait JI.B.
JeATENbHOCTh , YMEHHE PaxMaHoBOi
BBIIBUTaTh TUTIOTE3BI, http://www 104.webstolica.ru Knaccudukarms
CTaBHTh IPOCKTHBIC 3aJ1a4H. | xyvpqeckuX peakiuii

60. | ITomroroska npoekra. COop nHpopManuu | YMEHUE IIAaHUPOBAThH http://sysmanova.narod.ru Ka6uner xumun: caiir JI.B. PeakxTuBsl 1
no JaHHOM Teme. MojenupoBaHue | cOOCTBEHHYIO PaxmaHoBoM XUMHYECKOe
MIPOEKTHOU E€ATEIbHOCTHU. DKCIIEPUMEHTAIIBHYIO httQ://\NWW 104.webstolica.ru Knaccudukarust o6opy)103aHI/Ie

ACATCIIBHOCTD , YMCHHC XUMHYECKUX peaKIii

BBIJIBUTaTh TUIIOTE3bI, http://classchem.narod.ru KouTpen — Xumust 1151 BCex:
CTaBUTH MPOCKTHLIC 3a1a4u, yqe6H0'HH(b0pMaHHOHHLIﬁ Cal‘/’IT

cobupatk uHbopMAIHMIO U3 | http://kontren.narod.ru Matepuaisi kadeapbl GH3MdecKoii
PasJIMHbIX NCTOUHHKOB, ¥ KomnouaHoi xumun FOskHOro (eaepansHOro
aHaJIM3UPOBATH, yHHBEpCHTETa

MOJZIEIHNPOBATh

IKCIIEPUMEHT

61- | Beimondenue y4eOHBIX npoekToB, | Mcrnonb3oBanue http://ru.wikipedia.org/wiki/Xumuss XviMus 1J1g BCEX: PeakTuBbl 1

64. OINBITHO-3KCEPUMEHTAJIBHBIX pa60T. J]a60paTOpHOFO WIUTIOCTPHUPOBAHHBIC MAaTECPHAJIBI 10 061]_[e171’ XUMHYCCKOC
IIpakTuieckne paGoTel MO0  TeMaM | 00OpYyAOBaHMS U OpraHMYecKoi W HeopraHuueckoi xumuu http://school- obopyzoBanue
MPOEKTOB yaIHUXCs CTEKIIAHHOH MOCY/IbI, sector.relarn.ru/nsm Xumus u xusap — XXI Bek:

ITPOBEJICHUC HAyYHO-TIOMYJIAPHBII KypHAaJ
9KCTICPUMEHTOB JIA http://www.hij.ruXmumo3a: coobIecTBo yuuTeneit XuMum
AOKA3aTENbCTBA Ha noprane «CeTh TBOPYECKHX yuuTeneii»
BBIABUTACMBIX http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
TIPEATIONOKCHIMN, OIMCAHHUC | 1130 rppprkam 0 XMMAM: CAiiT XUMIYECKOTO (haKyIbTeTa
Pe3yABTAaTOB STHX pabOT ATy
http://www chem.asu.ru/abitur Dmekrpornas
OMOIMoTEKa 10 XMMUHN M TEXHUKE
65. | TlomroroBka yueOHBIX MPOEKTOB K 3amuTe | BeIOOp TeMbl mpoekTa http://ru.wikipedia.org/wiki/Xumust Xumus
JUISL BCEX: MILTFOCTPUPOBAHHBIC MATEPUAIIBI
110 00IIeH, OpPraHNIeCKO HHEOPTaHMYECKON
XUMUHU
http://school-sector.relarn.ru/nsm Xumus u
*ku3Hb — XXI BeK: HAydHO-TIOMYISIPHBIN
KYpHAIT
66. | TlomroroBka K HTOrOBOMY Pelienue TecToB http://www.physchem.chimfak.rsu.ru Meroguxa

TECTy

00ydeHus xumun: caiit kadenps! xumuu HI'TIY
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http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.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://ru.wikipedia.org/wiki/%d0%a5%d0%b8%d0%bc%d0%b8%d1%8f
http://school-sector.relarn.ru/nsm
http://www.physchem.chimfak.rsu.ru/

http://mctnspu.narod.ru Meroguueckoe 0o0beIUHEHNE
yuureneit xumun CeBepo-BocTouHoro okpyra ropoaa
MockBbl

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

67.

HOI[FOTOBKa K UTOI'OBOMY TECTY:
PECUHICHUC MMPAKTHUKO-
OPUCHTUPOBAHHBIX 3a£[aHPII>i

Pemenue 3agau

http://www. nanometer.ru OHaiiH-ClIpaBOYHHK
XUMHUYecKuX dnemeHToB WebElements
http://webelements.narod.ru [TomynsapHas GHOIHOTEKA
XUMHYECKHX DJICMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe 1
CMIPaBOYHBIC MATEPHANBI 10 XUMHU

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

PeakTHBEI B
XUMHUYECKOE
obopymoBaHHe

68.

O060011EH1E, CUCTEMATH3ALMS 1
KOPPEKITHS 3HAHUH ydaluxcst 3a Kype

<<3KCHepI/IMeHTaJ'H)HaH XUMUS», 8 kacc.

TecToBBII KOHTPOJIb.

TectupoBanue

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

http://www 104.webstolica.ru Knaccudukarms
XUMHYECKUX peaKIii

http://classchem.narod.ru KouTpen — Xumust 1j1st Beex:
y4eOHO-HH(POPMAIIIOHHBINA CalUT

http://kontren.narod.ru Matepuans kadeaps! Gpu3HdecKoit
U KoJutonaHo# xumun FOxHoro denepanabHOro
YHUBEpPCHUTETA

Pa6ora ¢
TeCTaMH
(MHIUBHITyaTb
HBIE 3aaHU)



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/

Ne Tema ypoka ®opmbl padoThI € DJIeKTPOHHbIE 00pa30BaTe/ibHbIE PecypChl Koa-Bo| Jara |Undopmanu| Hcmonab3oBaHue
n/ o0yuyaommmMucs 4acoB OHHAad 00opyoBaHus
n nopaepxka | «Touka pocta»
yueOHnK
Pyosumuc
IE.,
Denvoman
@.I'. Xumus:
9xII.
Beenenne B Kypc «IKcnepuMeHTATbHAST XUMUS-9» (2 4)

69. | Beooustit uncmpyxmasic no Th Pabora c kHuTOM, | http://ru.wikipedia.org/wiki/Xumust XuMust 11s Bcex: 1 TexHuka
Xumust - HayKa | BBIITOJIHEHHE W | WUIIOCTPUPOBAaHHBIE MaTEePHAIIBI IO 00IEH, OpraHHYEeCKOi 1 0e3omacHOCTH B
SKCIICPUMCHTAIbHAS. HaOJTI0IeHIE Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm KaOWHETE XUMHUH
TP JKCIIEPUMEHTA, Xumust 1 ku3Hb — XXI| BeK: HAydHO-TIOMYJISIPHBIH )KypHaT nenTpa «Touka
JMemoncmpayuonnotit onoim N 1. | rpaduueckas pa6ora | http://www.hij.ruXumo3a: cooOIIECTBO yIHUTENECH XUMHH HA Pocray.
O3HaKOMAEHUE ¢ 1aOOPAmMoOpPHbLIM | YIaIIUXCA, pabota ¢ | moprane «CeTh TBOPUECKHUX yUUTENICH 3HAKOMCTBO C
obopyoosanuem; npuémul | TexHumyeckumu cpeacreamu | http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com 000pyI0BaHHEM.
0e3zonacHnoit pabomol ¢ HUM. 00y4eHUS, BoinonHeHre | [lIkompHMKaM 0 XMMUH: caiT XuMHUUueckoro paxynbrera Antl'Y

yhopakHeHud u perrenne | http://www chem.asu.ru/abitur
3a1aq DJeKkTpoHHas OMOIMOTEKa 110 XUMUH U
TEXHUKE

70. | BxogHoe TecTUpOBaHMeE 11O TectupoBanue 1
TeOPeTHYECKUM H MPAKTHYECKUM
3HAHHAM 32 8 Kjacc

Pazgen 1. MHorooopasue XuMu4yecKHX peakumii B IKcnepuMeHTAIbHONH xumuM (154)
Tema 1. Xumuueckue peaxyuu (6 u)

71. | Ipakmuueckas paboma Ne 1 BrimonHenue u http://rushim.ru/books/books.htmOnekrpornas GubIHOTEKA JlaTtuuk Temmepa-
«lIpasuna mexnuxu HaOJroieHue y4eOHbIX MaTepHajoB 1o XUMUH Ha mopTaine Chemnet TYpHI (TepMonap-
bezonacnocmu npu pabome ¢ 9KCIIEPUMEHTA, http://www.chem.msu.su/rus/elibrary DnemMeHTbI KU3HH: CAlT HBIiT), CTUPTOBKA
nadopamopHsim 060pyoosanuem. rpaguyeckas pabora yuutens xumun M.B. ConoBbeBoii
H3yuenue cmpoenus niamenuy ygammxcst, pabora ¢ http://www.school2.kubannet.ru Durmknonenus «IIpupoaa

TEXHUYECKHMH CPEACTBAMH | HAYKI»: XUMHS

00y4eHUsI, BBHITIOJTHCHHE http://elementy.ru/chemistry
YIPaXHEHU U peleHne

3a1a4

72. | OBP B 3KkcriepUMeHTaNbHOM XUMUK | BrinonHenue u [opran ¢hyHaaMeHTaIbHOrO XUMHUIeckoro oopaszosarms ChemNet. 1 81, Jlatunk
Jlabopamopnutii onvim Ne 1 HaAOIIOICHIE Xumudaeckas nHpopManroHHas ceTh: Hayka, oOpa3oBaHme, TEMIIEPATyphI
«H3yuenue peaxyuu 63au- IKCIIEPUMEHTA, TEXHOJIOTUH TUTATHHOBBIH

Mooeiicmeusn cynvpuma Hampus ¢
nepoKcuoom 6000pooay

rpadugeckas pabora
ygamuxcs, paboTa ¢

http://www.chemnet.ru T'azera «XuMust» 1 cCaiiT st yautens « 51
ULy Ha YPOK XUMHUH»



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/

TEXHUYECKUMU CPEICTBAMU
00y4eHws1, BHITIOTHEHUE
yIIpaXHEHUH U pelIeHne
3ama4

http://him.1september.ru Eaunas xomnekuust LIOP: TIpenmerHas
KOJUTEKIIHS « XHUMUSD»
http://school-collection.edu.ru/collection/chemistry EcrtectBenHo-
Hay4HBIE SKCriepuMeHThl: Xumust. Komnekuust Poccuiickoro
0011e00pa30BaTENBLHOrO MOPTAIa

73. | TemnoBoit 3 dexT XUMHIECKHX Pabora ¢ kuuro#, http:www alhimik.ru Beepoccuiickast onuMImiaza mKoIbHUKOB 10 82 Jarunk
peaxkiwii. [TorsTre 06 9K30- U BBITIOJTHEHHE U HAONIO/ICHUE | XUMHHU TEeMIIePATYPbI
SHJIOTEPMHUIYCCKHUX PEAKIIUSIX. IKCIIEPUMEHTA, http://chem.rusolymp.ru Opranudeckast XUMHESL: SJICKTPOHHBIH TUTATHHOBBIN
Hemoncmpauuonnotit onvim Ne rpadudeckas pabora YUCOHUK TS CPEIHEH IIKOJIBI
2[Ipumepul 2K30- U ydamuxcs, pabora c
IHOOMEPMUYECKUX PeaKyUll. TEXHUUECKUMH CPEICTBAMH
Hemoncmpayuonnwiit onvim Ne 3 00yUCHUs, BBITIOJHCHUE
«Tennoesoii 3¢hpgpexm pacmeopenusa | ynpaxHeHUI U pelieHre
seujecme 8 600e» 3aja4

74. | CKOpOCTh XUMHYECKUX PEaKIIHii http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B. PaxmManoBoit §3 Hataux pH
Jemoncmpayuonnotit onvim Ne http://www  104.webstolica.ru Knaccudukanus XAMHUYECKHX
4B3aumodeticmeue yumKa c peakuuii
COSIHOU U YKCYCHOU KUCTOMAMU. http://classchem.narod.ru KouTpen — Xumus 1is Bcex: y4eOHO-

B3zaumooeticmaue MH(OPMALIMOHHBIN CalT

SPAHYIUPOBAHHO20 YUHKA U http://kontren.narod.ru  Martepuansl kadeapsl (QU3NUSCKOH |
YUHKOBOIL NbLIU C CONAHOU KoJutonaHON xuMuu FOxHOTrO (henepaibHOro YyHUBEpCHTETA
Kuciomoii. Bzaumooeiicmeaue

oxcuoa meou(ll) c cepnoii

KUCJIOMOU paA3HOU KOHYEeHMpayuu

npU PasHbIX MeMRepamypax.

Jlabopamopnutit onvim Ne 2

«HM3menenue pH ¢ xooe

OKUCIUMENbHO-60CCMANO-

BUMETbHBIX PeaKyuily

75. | Ilpakmuueckaa paooma Ne2. INpakTuueckas padora http://chemistry. narod.ru XuMuK.py: caiit o xumun [Jatunk
H3yuenue enuanus ycnosuii http://www.xumuk.ru Xumudeckast ctpannyka SIpociaBcKoro HAIPSHKEHHSI
npoGedenUs XUMUUECKOU DeaKyuu LleHTtpa TeneKOMMYHUKALMI U HHHOPMALIMOHHBIX CHCTEM B
Ha eé ckopocmb. Th 00pa3oBaHIH
TP
Jabopamopuwtit onvim Ne 3
«Cpasnumenvnas xapaxme-

PUCHUKA 60CCIANOBUM ELbHOTL
CHOCOOHOCHU MEMANL08)
76. | ITogroroska xk TMA Pelenre TUIOBBIX http://www himhelp.ru Xumus: Matepuassr «Bukunenum —

TIPUMEPOB KOHTPOIBHO-
M3MEPUTENBHBIX
MaTepHaoB

CBOOOIHON DHIMKIIOTIEINHT

http://ru.wikipedia.org/wiki/Xumust XuMus i1t Bcex:
WLTIOCTPUPOBAHHBIE MAaTEPHAIIBI TIO 00IIEH, OpraHNIEeCKOH 1
HeopraHuueckoi xumun http://school-sector.relarn.ru/nsm Xumust
u xku3Hb — XXI BeK: HAy4HO-IIOMYISPHBIN XKypHaI
http://www.hij.ruXmmo3a: cooliecTBo yumTenell XWMHH Ha



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://chem.rusolymp.ru/
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://chemistry/
http://www.xumuk.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://www.hij.ru/

noprajie «Cetb TBOPYCCKUX quTeﬂeﬁ>>

Tema 2.

Onexmponumuueckas ouccoyuayus (9 )

77. | DnexTponuTHYecKas quccorpanys | . Pabora ¢ KHHUTOW, http://chemistry. narod.ru XuMuK.py: caiit o xumun 86 JlaTunk 31eKTpo-
— [VIABHOE YCJTOBHE MPOTEKAHMS BhINoJIHEHME 1 Habmoenue | http://rushim.ru/books/books.htm Drekrponnas 6GubaroTEKa MPOBOJIHOCTH
peakuuii B pacTBOpax. 9KCIIEpHUMEHTa, y4eOHBIX MaTepPHAaJIoB Mo XUMUH Ha nioptaie Chemnet
Jlemoncmpayuonnstit onvim rpaguyeckast padbora http://www.chem.msu.su/rus/elibrary DieMeHTbI KH3HU: CAUT
Ne4Hcnvimanue pacmeopos ydammxcs, pabora c yuutens xumun M.B. ConoBseBoit
8euyecme Ha JIeKMpPUIecKyo TeXHUYEeCKUMHU cpeactBamu | http://www.school2.kubannet.ru Sunuknoneaus «IIpupoaa
npogooumocmy. J{eusicenue uonos | 00y4UeHHs, BBHIMOTHCHUE HayKn»: XuMHs
8 2NEKMPUYECKOM NOJe. yIpaKHEHHUH U peleHne

3aja4
Hemoncmpayuonnstii onvim No5
«Inekmponumeol u
HeIIeKMmPonumoL)

78. | DnexTponuTHUecKas qucconpanys | Pabora ¢ KHUTOH, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com 87 PeaxTuBsl U

KHCJIOT , HIENIOYEH U COMei. BBITIONTHEHKE U HaOmroneHne | [IKOTbHIKA0 XUMUK: CalT XUMUUYECKOro pakyaprera Antl'Y XUMHYIECKOE
9KCIIEPUMEHTA, http://www chem.asu.ru/abitur 3nektponHas GHOIHOTEKA IO obopyaoBaHue
rpadudeckas padbora XUMUU U TEXHUKE PeakTuBbl
ydanmxcs, pabora ¢ http://rushim.ru/books/books.htm DnexkTpornas GubaHOTEKA XMMHUYECKOE
TEXHUYECKUMH CPEICTBAMH | y4eOHBIX MaTepHaoB M0 XMMHUHK Ha moptaie Chemne obopyoBaHue
00yYCHUs, BBITTOJTHEHUE
YIPaXXHEHUI U pelieHue
3amad

79. | CunbHbIe U cabbie DICKTPOIUTHIL. [NpakTuueckas pabora http://www.edu.yar.ru/russian/projects/predmets/chemistry 88 JlaTauk 3ieKkTpo-
Jlabopamopnutii onvim Ne 4 JlucTaHIIMOHHBIE ABPUCTHYECKHIE OJTUMITHAIBI TI0 XUMHUH MIPOBOJHOCTH
«CunbHble u cnaodvle rex-
mpoaumoty

80. | Peakimu noHHOTO OOMEHA. . IIpaktiyeckas pabora http://chemistry. narod.ru XuMuK.py: caiit o xumun 89 JlaTauk aeKkTpo-
Jabopamopnuiii onvim Ne 5 http://rushim.ru/books/books.htm Bnextponnas 6ubmHoTEKA TIPOBOJIHOCTH,
«B3zaumooeitcmeue zuopoxcuoa y4eOHBIX MaTEpPHAIIOB TI0 XUMHH Ha mopTaie Chemnet no3atop o0béMa
bapus ¢ cepHoil KUc10moit» http://www.chem.msu.su/rus/elibrary DnemeHTsI )XU3HU: CaliT JKHAIKOCTH, OFO-
Hoaroroska k [A yaurens xumun M.B. ComnoBreBoit peTka

http://www.school2.kubannet.ru Durmkonemus «IIpupoma
HayKm»: XUMUs

81. | Peakiuu HOHHOTO OOMeEHa. [pakTuueckas padora http://bolotovdv.narod.ru Haromerp: HAHOTEXHOIOTHUECKOE HOBTOPUTH | JlaTYHK 3JIEKTPO-
Jlabopamopmnbutii onsim CO00IIEeCTBO 89 MIPOBOAHOCTH
Ne6Peakyuu ~ obmena  medncoy http://www. hanometer.ru OraiH-ClipaBOYHHUK XHMHIECKUX
pacmseopamu 3NeKMpOIUmos. snementoB WebElements
Jabopamopnviii  oneim  Ne 7 http://webelements.narod.ru TTomymsipHast GuOTHOTEKA
«O6paszosanue coeti AMMOHUA) XAMHYECKHX HJIEMEHTOB
TTogroroska x T 1A

82. | Ilpakmuueckaa  paboma  Ne3. | IlpakTHdeckas pabora http://www himhelp.ru Xumus: Matepuassr «Bukuneaum — PeaxTuBel n

«Pewenue IKCnEpUMEHMATbHBIX
3a0au Ha onpedeneHue KAmuoHos

CBOOOIHOM SHIUKIIONCIUN
http://ru.wikipedia.org/wiki/Xumust XvMus 11t BCex:

XHUMHUYECKOE
obopymoBaHme
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http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://rushim.ru/books/books.htm
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://chemistry/
http://rushim.ru/books/books.htm
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
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http://webelements.narod.ru/
http://www/
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u anuonoe»Th

WLTIOCTPUPOBAHHBIC MaTEPHAbI IO OOIICH, OpraHUIecKoi 1
Heoprannueckoi xumun http://school-sector.relarn.ru/nsm Xumus
1 xu3Hb — XXI| BeK: HayIHO-TIOMYJISIPHBIN >KypHaIT

83. | Tudpoaus conetl. Pabora ¢ kuuro#, http://mww himhelp.ru Xumus: Matepuas «Bukuneauny — 1 810 PeaxTuBel n
IToaroroska x A BBIIIOJIHEHME U HAOIr0neHHE | CBOOOIHOM SHIIUKIIONE I XHUMHAYECKOE
SKCIIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumus XuMus 1j1s BCEX: obopymoBaHue
rpaduueckas pabora WUTIOCTPUPOBAHHBIC MaTEPHAbI 10 00LIEH, OpraHMYecKOoi U
yuammxcs, pabora ¢ Heopranuueckoi xumun http://school-sector.relarn.ru/nsm Xumus
TEXHUYECKUMH CpeACTBaMu | U xu3Hb — XX| Bek: HAydHO-TIOMYJISIPHBIHN XKypHAT
00y4CHUs, BBITIOJHCHUE
YIpaKHEHHN U PElICHHEe
3aza4

84. | IIpaxmuueckasn paboma Ne4. [IpakTryeckas padota http://ru.wikipedia.org/wiki/Xumust XuMus i BCeX: 1 IToBTOpUTH | PeakTuBel 1
Pewenue IxcnepumenmanbHovlx UIUTIOCTPUPOBAHHBIC MAaTepPHAIIBI IO O0IIEeH, OPraHHYECKON 1 o XUMHYECKOE
3a0ay no meme HEOpraHU4YecKoi XUMHUU yueOHHKY | oOopymoBaHue
«Inekmponumuueckas http://school-sector.relarn.ru/nsm Xumus u sxu3ab — XX Bek: Martepual
ouccoyuayuan. Th Hay4YHO-TIOMYJIAPHBIH KypHaI rnassl .

http://www.hij.ru Xumosa: cooOuiecTBO yuuTenell XUMHM Ha
noprajie «CeTb TBOPUECKUX YUUTEICH»
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IkonbHIKAM 0 XUMHU: caliT XuMudeckoro dakynperera Antl'Y
http://www chem.asu.ru/abitur DnekrporHast GubIHOTEKA 1O
XUMHUH U TEXHUKE

http://rushim.ru/books/books.htm Dnexkrpornas 6ubmnoTeKa
y4eOHBIX MATEPHAIIOB 10 XMMHUK Ha moprtane Chemnet

85. | TecToBBIii KOHTPOIBRO pazdeny Tectuposanmue. http://www himhelp.ru Xumus: Matepuainst « Bukumneinm — 1 IToBTOPHTH
«MHoroodpasue XuMHYECKUX CBOOOJIHOM SHIMKIIONEUN o
peakuuil B 3KCIEPUMEHTAJIbHOM yueOHHKY
XHMUW MaTepuan

TJIaBBI
Pazpnen 2. [IpakTHKYM 110 H3y4E€HHIO CBOICTB NMPOCTHIX BENIECTB: HEMETAJUIOB H METAJLJIOB, HX coexnHeHuii (391)
Tema 3. Ceoticmea 2anozenos(s u)

86. | TamoreHsl: puznUecKue U Brimonsenue http://www.chemnet.ru I'azera «XuMust» 1 caiiT st yautens « 51 1 8§12 PeakTuBbl 1
XMMHUYECKUE CBONCTBA JIMOHCTPAIMOHHOM pabOThI | My HA YPOK XHUMHUID» XHUMHUYECKOE
[Jemoncmpayuonnotit onvim Ne6 o0opymoBaHne
Qu3suueckue CEOUCMEA 2AN02EHO8.

Jabopamopnuiit onvim
Ne8Pacnosuasanue conano
KUCIOMbl, X10pUO08, OPOMUO0S,
100Uu008 u tiooa.

P

87. | Xmop. CgoiicTBa U NpUMeHEHHE Brimonsenue http://school-collection.edu.ru/collection/chemistry EctecteerHo- 1 §13 Armapar aist
XJiopa JEMOHCTPALMOHHOM paboThI | Hay4dHBIE SKCIIepUMeHTHI: XuMust. Komtekuust Poceniickoro TIPOBENICHUS XH-
TP 0011e00pa30BaTENBEHOTO MOpTANIA

Hemoncmpayuonnotit onvim Ne 7

MHYECKHX TIPO-
nieccos (AITXP)
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«H3yuenue usuueckux u
XUMUYECKUX CEOIICHIE XT10PA»

88. | CoennHeHMs raJIOreHoB. Brimonnenne http://ru.wikipedia.org/wiki/Xumuss XuMus i1 Bcex: 8§14 PeakTHBEI B
XI10poBOIOPOI. JIEMOHCTPALMOHHOM paboThI | WUTIOCTPUPOBAHHBIC MaTEPHAIBI 10 00LIEH, OPraHMIeCKOi U XUMHYECKOE
Jlemoncmpayuonnwtit onvim Ne§ HeopraHudeckoii xumuu http://school-sector.relarn.ru/nsm Xumust o0opynoBaHne
Tonyuenue xnoposodopooa u u xkm3Hb — XX Bek: HaydHO-TIOMYJISPHBIN KYpHAT
pacmeopenue e2o 6 8ooe.

P

89. | Hpakmuueckan paboma Ne 5, [Ipaktiueckas pabora http://home.uic.tula.ru/~zanchem 13 onbita paboThl yauTes [ToBTopur | PeakTuBsl u
Ilonyuenue conanou kuciomeol u xumun: caiit H.}O. CpicmaHoBO# b 8 12-15 | xumuueckoe
usyuenue ee ceoiicme. Th obopymoBaHue
P

90. | IToaroToBKa K TECTUPOBAHUIO Pabora ¢ kHUTOI, http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmaHoBo#

BBINOJIHEHUE U http://www 104.webstolica.ru Kinaccupukamnms X AMHIECKUX
HaOuoieHne peakuuii
IKCIIEPUMEHTA, http://classchem.narod.ru KouTpen — Xumust 17151 BCex: y4eOHO-
rpadudeckas pabora WH(POPMALMOHHBINA CalT
yyarmxcs, pabora ¢
TEXHUYECKUMH CPEICTBAMH
00yYCHHUs, BHIMOITHCHUE
YOpaKHEHUH U pereHne
3a1a4
Tema 4. Ceoiicmea Kucnopooa u ceput (7 u)

91. | Kucnopox: mony4deHue u Pabora ¢ KHUTO1, http://www himhelp.ru Xumus: Matepuanst « Bukumneinm — 817 PeakTuBsI 1
XMMHYECKHeE CBOICTBA. BBINIOJIHEHHE U HAOIOEHHE | CBOOOIHOM SHLMKIONEANH XUMHYECKOe
Jemoncmpayuonnsiii onoim Ne 9. | skcnieprMeHTa, http://ru.wikipedia.org/wiki/Xumusi Xumust aj1st Beex: obopyaoBaHue
«[lonyuenue u cobupanue rpaduueckas padora WUTIOCTPUPOBAHHBIE MaTepHAIBI 110 00LIel, OpraHMYecKoi 1
Kucaopooa 8 nabopamopuu ygammxcs, pabota ¢ Heopraununyueckoit xumuu http://school-sector.relarn.ru/nsm Xumus
U 3aNONHEHUe UM 2a30Mempay TEXHUYECKUMHU CpeicTBaMu | ¥ xu3Hb — XX Bek: Hay4HO-MTOMYJISIPHBII )KypHAI
Jlabopamopnutii onsim NeY. 00y4eHus1, BBIITOTHEHNE
«l'openue cepvl na 6030yxe u 6 yIpakHEHUH U pereHne
Kuciopooe» 3a1a4
Jlabopamopnutii onvim Nel0.

«l openue sncenesza, meou, maznus
Ha 8030yxe U 8 KUC10pooey

92. | Cepa. Xumuueckue CBOWCTBa cepbl. | HaGmomenue u http://kontren.narod.ru Matepuasbl kadeapbl GU3NIECKOH U PeakTuBsl,
Jemoncmpayuonnstii onvim cocTaplieHHEe TaOIMIHBIX KoJIouIHOM XuMun FOxHOTO (enepanbHOro yHUBEpCUTETa KOJUICKLIUH 1
Nel0.Annomponnvle mooughuxayuu | MaTepuaaoB http://www.physchem.chimfak.rsu.ru Meronnka oGydeHUsI XUMHH: §18 XUMHAYECKOE
cepul. Osnaxkomnenue ¢ obpazyamu caift kadenpsr xumuu HITIY obopynoBaHne
cepyl U eé NpupoOHbIX
CcOoeOuHeHUll.

93. | CoenuneHus cepbl: CepOBOIOPO], BrmonHenne npaktraeckux | http://mctnspu.narod.ru Metomudeckoe 00beIMHEHAE YUUTENEH §19 Armapar aist

€eposo00POOHAs KUCTIOMA.
Cynbduapl.
Jemoncmpayuonnsiii onvim

3aJaHuI

xumun CeBepo-BocTouHoro okpyra ropoga MoCKBbI
http://bolotovdv.narod.ru HaromeTp: HaHOTEXHOIOTHYECKOE
COOOIIECTBO

MIPOBEACHUS XH-
MHYECKHXPEaK-
it (ATIXP),
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Nel1O06pasyvt npupooHbix
cynb@uoos u cyrb@amos.
Jabopamopnuiit onvim Nel 1.
ThKauecmeennvle peakyuu Ha
CYyIb@UO-UOHLL 8 pacmeope.

TP /lemoncmpayuonunslii onvim
Nel2: «llonyuenue cepoeooopooa
U u3yyeHue e2o ceoicmey.
Jabopamopnuiit onvim Nel2:
«Cunmes cepoeoodopooa.
Kauecmeennsvie peakyuu na
€epo6ooopoo u cynbPuovl)

http://www. nanometer.ru OxnaiH-cipaBOYHUK XUMHYECKUX
anementoB \WebElements

http://webelements.narod.ru [TomynsapHas GuOIHOTEKA
XHUMHYECKHX HJIEMCHTOB

pu-
0op 15t oy4e-
HUS Ta30B U
anmnapat Kumnmna
PeakTusel,
KOJUICKIMA U
XUMHYIECKOES
00opyIoBaHuE

94. | CoenuHeHHs CEPBI: OKCHJ CEPBI Beimosaenue npaktuueckux | http://www himhelp.ru Xumust: Matepuans « Bukuneaumny, — 8§20 Amnmapart s
(IV), cepHucTas KUCIOTA U €€ CONU. | 3aJaHui CBOOOJTHOM SHIMKIONEANN MPOBEICHUS XH-
Jlabopamopnwtit onvim Nel3 Th http://ru.wikipedia.org/wiki/Xumuss Xumust aj1st Beex: MHYECKHXpEaK-
Kauecmeenuvie peaxyuu na WLTIOCTPHUPOBAHHBIC MATEPHAIIBI TIO O0IIEH, OPraHUYECKOH U it (ATIXP)

cynbhum- uonsl 8 pacmeope. Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
Jlemoncmpayuonnsiii onvim 1 xu3Hb — XXI| Bek: HaydHO-TIONMYJISAPHBII KypHATI
Ne 13. «H3yuenue ceolicme
CepHUCMO20 2a3a U CEPHUCMOTL
KUcaomoly

95. | CoemuHeHusI cepbl: OKCHI CEphI Pabora ¢ KHUTO1, http://www himhelp.ru Xumus: Marepuains! «Bukunenum — 8§21 PeakTuBsI 1
(VI), cepnas xucnora u ee Colu. BBITIOJIHEHUE U HAOIIOACHNE | CBOOOIHON DHIIMKIONEIHN XUMHAYECKOE
Jlabopamopnotit onvim Nel4 JKCIIEPHUMEHTA, http://ru.wikipedia.org/wiki/Xumust Xumus 1s Bcex: obopyaoBaHue
ThKauecmeennvie peakyuu rpaduueckas padora WILTIOCTPUPOBAHHBIC MATEPUAIIBI 110 O0IIEH, OPraHUUECKON U
Hacynbgham-uonvl 8 pacmeope. yyauuxcs, padbora ¢ Heopranudeckoi xumun http://school-sector.relarn.ru/nsm Xumust
TP TEXHUYECKUMH CPEICTBAMH | ¥ KU3Hb — XXI| Bek: Hay4HO-TIOMYJISPHBINA KypHAI

00y4eHuUs1, BBIITOTHEHNE
YIPaXHEHU U pellcHue
3a1a4

96. | CgoiictBa cepHOit PaboTa ¢ KHHUTOiA, http://chemistry. narod.ru XuMuK.py: caiit o xumuu 8§21 PeakTuBbI 1
kucnotel/Iabopamopnutii onvim BBITIONTHEHME U HaGmomerne | http://www.xumuk.ru XuMmudaeckast crpannyka SIpociaBckoro XUMHUYECKOE
Nel5U3yuenue ceoticme cepHol SKCIEPUMEHTA, Lentpa TenekoMMyHUKAIMA 1 THOOPMAIIIOHHBIX CHCTEM B obopymoBaHHe
KUciomol rpadudeckast paboTta 00pa3oBaHIH

yugamuxcs, padora ¢
TEeXHUYECKHMH CPEICTBAMHU
00y4eHMs1, BHITIOTHEHNE
YIPaXXHEHUH U pelieHre
3a1a4
97. | TloaroroBKa K TECTUPOBAHUIO Pemenne pacuéTHsIx 3amau | http://www.edu.yar.ru/russian/cources/chem Xumudeckwuii mopTai

0 YpaBHEHHUSM
XUMUYECKHUX PEaKLUii ¢
HCIOJIb30BAaHUEM BEIICCTB,
coJleprKalx
ONpeAENEHHYIO JIOIIO

ChemPort.Ru
http://www.chemport.ru Xumuaeckuit cepsep HimHelp.ru:
y‘IC6HLIe " CIIPABOYHBIC MATCPHUAJIbI
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MIpUMeECE.

Tema 5. Ceoticmea azoma u pocgpopa (9 4)

98. | Azot: pu3HUeCKHe U XUMUUECKHE Pabora ¢ kuuro#, http://mww himhelp.ru Xumus: Matepuas «Bukuneauny — 8§23
CBOIiCTBA. BBITIOJIHCHHE U HAONO/IeHre | CBOOOIHOM 3HIMKIIONETHN
SKCIEPUMEHTA, http://ru.wikipedia.org/wiki/Xumuns Xumus ai1st Beex:
rpaduueckas pabora WUTIOCTPUPOBAHHBIE MATEPUAJIBI IO 00IIEeH, OPraHUYECKON 1
ydammxcs, pabora c Heopranuueckor xumuu http://school-sector.relarn.ru/nsm Xumus
TEXHUYECKUMH CpeAcTBaMu | U ku3Hb — XX BeK: HAydHO-MOMYJISIPHBIN JKypHAT
00y4eHUsI, BHITIOJHEHUE http://www.hij.ruXumo3a: cooliiecTBo y4uTeneil XUMHH Ha
yIpaKHEHHUH U peleHne nopTane «CeTh TBOPUYESCKUX YUHTEICH»
3a1a4
99. | AMMmuak. HaGmonenue n http://www himhelp.ru Xumus: Matepuassl «Bukuneaunm — 8§24 Jlatunk 3ekTpo-
Hemoncmpayuonnotit onvtm Nel4 | matematudeckas 00paboTka | CBOOOIHOM SHIMKIIONEIHH MIPOBOJHOCTH
Thb Ionyuenue avmuara u e2o pE3yNbTaToB http://ru.wikipedia.org/wiki/Xumust Xumus s Bcex:
pacmeopenue 8 6ooe. UIUTIOCTPUPOBAHHBIC MaTEPHABI TI0 00IIEH, OPraHMIeCKOi U
Jlaoopamopnuviii  oneem  Ne 16 Heopranuueckoi xumuu http://school-sector.relarn.ru/nsm Xumus
«OcHO6HbIE CE0TICIMEa AMMUAKA» n xkn3Hbp — XXI BeK: Hay4HO-TIOMYJIAPHBIN JKypHAI
http://www.hij.ruXumo3a: cooOIiecTBO y4uTeneld XHMHH Ha
noptane «CeTh TBOPUECKUX yUUTENCH
100.| Ipakmuueckasn paéoma Ne 6. [IpakTrueckay pabora http://www himhelp.ru Xumus: Marepuains! «Bukunemum — §25 PeakTuBEI 1
Honyuenue awmuaka, uzyuenue CBOOOIHOM SHIUKIIONEANH XUMHYIECKOE
e2o0 ceonicme. Th http://ru.wikipedia.org/wiki/Xumuss XviMus 1J1d BCEX: obopyaoBaHue
TP WUTIOCTPUPOBAHHBIE MaTEpHAIbI 110 00LIeH, OpraHMYecKoi 1
Heopranudeckoi xumun http://school-sector.relarn.ru/nsm Xumust
1 xu3Hb — XXI Bek: HAy4HO-IIONYJISPHBIN XKypHAI
http://www.hij.ruXumo3a: cooliiecTBo ydanuTeneil XuMHUH Ha
noptaine «CeTb TBOPYECKUX YIUTEINCH)
101.| Comu aMMOHHSL. [pakruueckas pabora http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com 8 26 PeaxTuBsl U
Jlabopamopnwuit onvim Nel7 Th [TkonbHIKAM O XUMHU: caiiT Xxummudeckoro dakyinprera Antl'Y XUMHYECKOE
Bsaumooeiicmeue coneti aMmoHus. http://www chem.asu.ru/abitur Dnekrpornas 6ubaHoTEKA IO obopyaoBaHue
co wenovamu XHMHHU U TEXHHKE
TP http://rushim.ru/books/books.htm Dnexrportas GubIHOTEKA
y4eOHBIX MaTepHaIoB 110 XuMuHU Ha ropraie Chemnet
102.| A3orHas KuclIOTAa. Habnronenue u http://ru.wikipedia.org/wiki/Xumuss XuMus i1 BCex: § 27 Tepmopesucrop-
Jlemoncmpayuonnsie onvtmoi MaTeMaTudeckas 00padoTka | WUTIOCTPHUPOBAHHBIE MaTEpHAIBI 110 O0LIEH, OpraHMIecKoi 1 HBIA JaTYUK TEM-
NeNel5-17: «Ilonyuenue oxcuoa pE3yIBTATOB Heopranuueckoit xumun http://school-sector.relarn.ru/nsm Xumust mepaTypsl,
azoma (IV) u uszyuenue e2o u xm3Hb — XX Bek: HaydHO-TIOMYIISAPHBIN KypHAT natuvk pH,
ceoiicme»; «OKucnenue okcuoa JaTYUK
azoma (1) 00 oxcuoa azoma 3JEKTPONPOBOJIH

(1V)»; «Bzaumooeticmeue oxcuoa
azoma (IV) c eoooit u
KUC10po0om, nojiyuenue a3omuoii
Kuciomaly

0CTH, ammapar
JUTSI TIPOBEICHHS
XUMHUYECKUX
peakuui
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(AIIXP),

MarHUTHast
MeIanKa

103.| OxucnurenbHele cBoicTBa a30THOM | HabmroneHue u http://ru.wikipedia.org/wiki/Xumuss XuMus i1 Bcex: 8§27 PeakTHBEI B
KHCIIOTHI MaTeMaTuyeckas 00padoTKa | WUTIOCTPUPOBAHHBIC MaTEPHAIBI 10 O0LIEH, OPraHMIeCKOi U XUMHYECKOE
Jabopamopnutii onvim pe3yIpTaToB Heopranuueckoi xumun http://school-sector.relarn.ru/nsm Xumus obopymoBaHue
Nel8. U3zyuenue ceoticme azomnoii 1 ku3Hb — XX| BeK: HaydHO-TIOMYJISIPHBII KypHaI
KUCTIOMbl

104.| Conu a30THOM KHCIOTHI — HUTpaThl. | . HabmoneHue u http://ru.wikipedia.org/wiki/Xumuss XvMus I Bcex: §28 Jatumnk
[emoncmpayuonnotit onvim Nel8 | martemaTHdeckast 00paboTKa | WITIOCTPUPOBAaHHbIE MaTEPHUABI IO O0IIEH, OpraHnIecKon 1 3JIEKTPONPOBOJIH
THh Obpasyvi npupooHbix pe3yabTaToB Heopraunuueckoi xumun http://school-sector.relarn.ru/nsm Xumus ocTu
Humpamos u ghocgamoa. 1 xu3Hb — XXI| Bek: HAyIHO-TIOMYISIPHBIHN KYypHA
Jabopamopnutit onsim Nel9 Th
O3nakomaeHue ¢ a30mHbIMU U
Gochoprvimu yooopenusmu.
Jlabopamopnutii onvim Ne 20
«Onpeoenenue amMmuauHoi
CeTUumpbl U MOYEBUHBL)

105.| ®ochop. Coenunenust pocdopa: [Mpaktuueckas pabora. http://sysmanova.narod.ru Kabuser xumuu: cait JI.B. PaxmanoBoi 829,830 | Peakrusbl u
okcun docdopa (V), http://www 104.webstolica.ru Kinaccudukanust XuMiuIecKux XUMHYIECKOE
oprodhochopHas Kuciora u ee peakiuit o0opyaoBaHKe
comu. @ocdopHbIe ynoopeHust http://classchem.narod.ru KouTpen — Xumust aj1st Beex: yaeOHO-
Jemoncmpayuonnsiii onvtm Nel9 MH(OPMALIMOHHBIN CaUT
Th Ob6pasyw kpacnozo gocghopa,
oxcuoa gocgopa (V), npupoonvix
docpamos.
Jlabopamopnutii onvim Ne21Th
«I'openue cepvl u pocgpopa na
6030yxe U 8 KUciopooe»
Jlabopamopnutii onvim Ne22 Th
Th. O3naxomuenue ¢ A30MHbLIMU U
Gocgoprvimu yoodpenusimu.

106.| [ToaroroBKa K TECTUPOBAHHIO CocraBiieHre ypaBHEHHS http://sysmanova.narod.ru Ka6uner xumun: caiit JI.B. PaxmanoBoit

peakuui,
XapaKTEePU3yIOIINX
XUMUYECKHUE CBOMCTBA
¢docdopa, okcrma
tdocopa(V) udpochopuoit
KHCIIOTBI, U Pa3bsICHATD HX
B CBETE MPECTaBICHUN 00
3IEKTPOIMTUYECKON
JMCCOIMAINN 1
OKHCIIUTEIHHO-
BOCCTaHOBUTEIIHHBIX
Tporeccax, MPOBOIUTH

http://www 104.webstolica.ru Kiraccudukanust XaMuaecKux
peakuuii

http://classchem.narod.ru KouTpen — Xumust 1j1st Beex: yaeOHO-
WH(POPMAIMOHHBINA CalT
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Ka4eCTBEHHYIO PEaKInio
Ha QochaT-HOHEI.
[Tonnmats 3HaUEeHHNE
MUHEPAJIBbHBIX yI00peHNnH
JUIsl pacTeHHUH.

Tema 6. Ceoticmea yenepooa u kpemnuus (1 )

107.| Yraepon, pusnueckre CBOWCTBA. Ha6monenue u http://www.chem.msu.su/rus/elibrary DnemMeHTsI KHU3HHA: caiT §31-832
Annomponus yenepooa: aimas, MaTeMaTHueckas o0pabotka | yuurens xumuud M.B. ConoBbeBoi
epachum, kapbun, gyrnepenol. pe3yNbTaToB http://www.school2.kubannet.ru Sunuknoneaus «IIpupoaa
XUMHYECKHe CBOMCTBa yriepoa. HAYKI»: XUMHUS
Jlemoncmpayuonnotit onvim http://elementy.ru/chemistry
Ne20TB Mooenu kpucmaniuieckux
pewémox armaza u epaguma.

108.| Okcwuapl yriaepona. YrapHslii u Ha6mronenue u http://www.chem.msu.su/rus/elibrary DmeMeHTbI )KH3HHU: CalT 8 33-835 | Marumk siekTpo-
YTJIEKUCIBIN Ta3bl. YTONIbHAS MaTeMaTHuyeckast 00paboTka | yumtens xumud M.B. CosoBbeBoii MPOBOJIHOCTH,
KHCJIOTa, KapOOHATHI pe3yabTaToB http://www.school2.kubannet.ru Sunumknoneaus «IIpupoaa MarHuTHas Me-
Hemoncmpayuonnstii onvim HayKuw»: XUMHUs 1IajaKa, mpuoop
Ne21TEObpasyvt npupoomnwix http://elementy.ru/chemistry JUTS IOy CHHST
KapboHamos u CuiuKamos. ra30B WJIH arra-
Jlabopamopuwtit onvim Ne23THTh. pat Kunmna
KauecTBeHHas peakuus Ha
YIJIEKUCHBIN Ta3.
Jlabopamopnutii onvim Ne24Th.
KauectBenHas peaknus Ha
KapOOHAT-HOH.
Jlabopamopnwtit onvim Ne 25
«B3aumooeiicmeue uzgecmkosoii
6000 C Y2/IeKUCTBIM
2azomy

109.| Hpaxmuueckas paboma Ne7. [paktuueckas paborta. http://www.chem.msu.su/rus/elibrary DnemeHsTsI )XU3HU: caliT §36 PeaxTuBbl U
«lonyuenue oxcuoa yenepooa (1V) yuautens xumun M.B. ConoBseBoit XIMHUYECKOe
U uzyueHue ezo ceoiicme. http://www.school2.kubannet.ru Sunukmoneaus «IIpupoma obopymoBaHue
Pacnosnaeanue kapoonamoée». Th HayKu»: XUMHUS

http://elementy.ru/chemistry

110.| Kpemnuii u e2o coeduneHusl. Habmonenue u http://www.chem.msu.su/rus/elibrary DneMeHTsI )Xu3HH: caliT § 37 PeakTuBbl 1
Jlemoncmpayuonnwiii onoim Ne22 | matemaTudeckas oopadorka | yuurens xumund M.B. ConoBbeBoit 838 XAMHAYECKOE
Th. Obpasyvl npupoonsix PE3yIILTATOB http://www.school2.kubannet.ru Dunukinoneaus «IIpupona 00opynoBaHue
KapboHamos u CUluKamos. HayKu»: XuUMUs
Jlabopamopnutii http://elementy.ru/chemistry
(3anumamenvhulit) onvimNe
26« Buipawgusanue 600opocieli 8
CUUKAMHOM K1ee)

111.| MoaroroBka K TECTUPOBAHHIO Pabora ¢ kHUTOH, IMopran $hyHIaMeHTaIbHOTO XUMHUYECKOro obpasoBanms ChemNet.

BBITIOJTHCHHUE U Ha6J'IIO,ZIeHI/Ie
OKCIICPUMCHTA,

Xumndeckast nH(GopManroHHas cetb: Hayka, obpasoBanue,
TEXHOJIOTHH
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rpadudeckas pabora
yJammxcs, pabora c
TEXHUYECKUMH CPEICTBAMHU
00y4eHws1, BHIIIOTHEHUE
yIpaXHEHUH U pelIeHre
3a1a4

http://www.chemnet.ru I'azera «Xumus» u caiit juist yaurenst «51
WY HA YPOK XHUMHUID»
http://him.1september.ru Eaunas xomnekuust LIOP: TIpenmerHas
KOJUTEKIIMS « XHUMUSD»

112.| TToAroToBKa K TECTUPOBAHHUIO Pabora ¢ kHHTOi, http://bolotovdv.narod.ru HaroMeTp: HAHOTEXHOIOTHUECKOE IMoxroros
BBITIOJIHEHHE U HAOJO/IcHHE | COOOILECTBO UTBCS K
IKCIIEPUMEHTA, http://www. nanometer.ru OHnaiH-CIIpaBOYHHK XUMHIECKHX KOHTPOJIb
rpaduueckas pabora anementoB \WebElements HOMY
yJammxcs, pabota ¢ TECTHPOBa
TEXHUYECKUMH CPEICTBAMU HHIO
00y4eHusl, BBIOIHEHNE
YOPaXKHEHHH U PeleHne
3aj1a4
113.| KoHTpoJ/ibHOE TeCTHPOBAHME 710 TectupoBanue http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu [MoBTOpUT
nodpaszoeny «IIpakTuKym no b IO
U3yYEHHIO CBOMCTB MPOCTHIX y4eOHHKY
BeEIllECTB HEMETAJLJIOB HX MaTepua
coeJMHEeHMIN» TJ1aBbl
Tema 7. Oowue u unougudyanvhole ceoiicmea memannog (11 u)
114.| O6uwme dpusmyeckue u xumuieckue | Habmromenue u http://home.uic.tula.ru/~zanchem 13 ombita paboThl yUUTENS XUMHH: 8 39-42, PeakTuBsI 1
CBOWCTBA METAJIOB: PEAKIINH C MaTeMaTuieckas u cait H.}O. CricmaHOBOI ymp. 4, XUMHYECKOE
HEMeTaJUTaMH, KUCIIOTaMH, COMSIMU. | Tpadmueckasodpabork | http://sysmanova.narod.ru Kaburer xumuu: caiit JI.B. PaxmaHoBoit TECTOBBIE | 00OpymOBaHHE
BoccraHoBUTENBHBIC CBOWCTBA a pe3yNbTaToB http://www 104.webstolica.ru Knaccudukarius X AMHIECKUX peaKInit 3aJaHus;
METAIUIOB. DIEeKMPOXUMULECKULL http://classchem.narod.ru KouTpen — Xumus st Bcex: ydeOHO-
DAO HANPAICEHULL MEMAIO8. HUH(POPMAIIMOHHBIN CalT
Jlabopamopnutii onvtm Ne27 Th.
Bsaumooeiicmeue memanios c
pacmeopamu conet.
TP
Jemoncmpayuonnsiit onvim
No23TBH3yuenue obpasyos
Memanios.
TP
115.| enounsie metauisl. Coenunenns | HaGmonenue u http://www 104.webstolica.ru Knaccudukariis X AMHYECKUX peakInit §43 PeakTuBbl 1
IIETOYHBIX METAJIIOB MaTeMaTH4ecKas u http://classchem.narod.ru KouTpen — Xumus st Beex: yaeOHO- XUMHAYECKOE
Hemoncmpayuonunuiit onvim rpadugeckas WH(POPMAIIMOHHBINA CalT obopymoBaHme
No24Bzaumooeticmsue ujer0uHbIx obpaboTka
Memanios ¢ 000. pe3yIpTaToB
TP
116.| CpoiicTBa IETOYHOZEMETBHBIX Habmonenue u http://www 104.webstolica.ru Knaccudukariis X IMHYECKHX peakInit 8§44 PeakTuBEI 1

METAJJIOB ¥ UX COSIUHEHHH.
Hemoncmpayuonnotit onvim Ne25
Bzaumooeiicmsue

MaTreéMaTU4dCCKasa u

http://classchem.narod.ru KouTpen — Xumus ist Beex: yaeOHO-

rpaguaeckast
00paboTka

“H(pOPMAMOHHBIA CalT

XHUMHUYECKOE
obopymoBaHme



http://www.chemnet.ru/
http://him.1september.ru/
http://bolotovdv.narod.ru/
http://www/
http://chemistry/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://www/
http://classchem.narod.ru/
http://www/
http://classchem.narod.ru/

WENOUHO3EMENIbHBIX MEMANIL08 C
60001.
Obpas3sybvl gadicHetluux npupoOHbIX

COeOUHEeHUT MACHUSA, KATbYUsL.
TP

pe3ynbraroB. Pemenue
TBOPYECKHUX 3aj]ad.

117.| CsoiicTBa coeIMHEHUN KaIbLIUS. [Ipaktiueckas padora | http://www 104.webstolica.ru Knaccupukanmsi XUMHUUECKHX PEaAKIHi 8§45 Peaktusbl 1
XKecrkocTb BOJIBI http://classchem.narod.ru KouTpen — Xumus mist Beex: yaeOHO- XMMHUYECKOE
Jabopamopnutit onvtm Ne28 Th. WH(POPMAIMOHHBINA CaWUT obopymoBaHHe
O3naxomaenue co ce0UCMBAMU U
npespaujeHusMu KapooHamog u
2UOPOKAPOOHAMO8.

Jabopamopnwtit onvtm No29 Th
Yempanenue srcecmrxocmu 600bi 6
OOMAUIHUX YCIOBUSX

118.| CgoiicTBa aTFOMHHHS Ha6mronenue u http://kontren.narod.ru Matepuassl kadeapbl GU3HIECKoi U 8 46 PeakTuBbI 1
Jlemoncmpayuonnstii onvim MaTeMaTHYecKas U KOJToNAHON XuMuK FOKHOTO (eiepanbHOr0 YHUBEPCUTETA XUMHYECKOE
Ne26B3zaumoodeiicmsue anomunus ¢ | rpaduueckas http://www.physchem.chimfak.rsu.ru Meroanka o0yueHuss XUMAH: CAHT o0opyaoBaHKe
60001. Obpasyvl 6axcHeluux obpaboTka kadenpsl xumun HITTY
NPUPOOHBIX cOeOuHeHul anomunus | pe3ynsTaToB. Pemenune | http://mctnspu.narod.ru Metomuueckoe o0beTHHEHNE yIUTEIEeH XUMHH
TP TBOPYECKHX 337124 Cesepo-Bocrounoro okpyra ropoma MockBsl

119.| AmdorepHOCTs OKCHIA 1 Hab6ntoneHue u http://kontren.narod.ru Matepuasbl kadeapbl GU3MIECKOH U 847 PeakTuBbI 1
THPOKCH/IA aTIOMUHUSL. MaTeMaTHiecKas u KoyutouHoN xumun FOXHOro (enepasbHOro YHUBEPCUTETA XUMHYECKOe
Jlabopamopnutii onvim Ne30 Th. rpaduueckas http://www.physchem.chimfak.rsu.ru Meroanka o0y4eHuss XUMHU: CAHT obopymoBaHue
Tonyuenue cudpokcuda amomunus | odpaboTka kagenpsl xumun HITTY
U 83aumooeiicmsue e2o ¢ pesyabraros. Pemenne | http:/mctnspu.narod.ru Metomudeckoe 00beIMHCHUE YIUTENCH XUMUH
KUCIOMAMU U WeN0UaAMU. TBOPYECKHX 3a1a4 Cesepo-Bocrounoro okpyra ropona MocKBbI
P

120.| XKeneso. . Habmronenwe u http://kontren.narod.ru Marepuains kadenps! Gpusmaeckoit u 848 Jatank
Hemoncmpayuonunwiii onvim MaTeMaTHIeCKas 1 KoJuTouHON xuMuH FOXKHOro (eepaabHOr0 YHUBEPCUTETA JIaBJICHUSA
Ne2706pasyvt pyo scenesa. rpaduueckast http://www.physchem.chimfak.rsu.ru Meromnka o6y4ueHus XUMAM: CalT
Corcueanue sscenesa 8 Kuciopooe u obpaboTka kadenpsl xumun HI'TIY
xaope. pesyabraToB. Pemenue | http://mctnspu.narod.ru Metomudeckoe 00beIMHCHHE YIUTEICH XUMUH
Jabopamopnwtit onvim Ne 31 TBOPUYECKUX 3a1ad. Cesepo-Boctounoro okpyra ropona MockBsI
«OKucnenue sicenesa 60 61a3HCHOM
6030yxe»

121.| CgoiicTBa coemMHEHNI Keme3a: Hab6mronenue u http://kontren.narod.ru Marepuains kadenps! Gpusmaeckoi u 849 PeakTuBBI 1

OKCHIIOB, THIPOKCHJIOB U COJIEH
xemesa (1T u 111).

Jabopamopusiii  onvim  Ne32Th
THonyuenue 2UOPOKCUA08
arcenesa(ll) u ) u
83aumooeticmsue uUx ¢ KUCIOMamu
U wenouamu.

P

MaTeMaTH4ecKas u
rpadugeckas
obpaboTka
pe3ynbraroB. Pemenue
TBOPUYECKHX 3a/1ad.

KoionaHo xumun FOxHOTO (pemepanbHOr0 YHUBEPCUTETA
http://www.physchem.chimfak.rsu.ru Meronnka o6y4ueHus XUMAM: CaiT
kadenpsr xumrm HITTY

http://mctnspu.narod.ru Meroandeckoe 00bEIMHEHHE YUUTEICH XUMHUH
Cesepo-Boctounoro okpyra ropona MockBsI

XHMHYECKOe
obopymoBaHme



http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/

122.| Hpakmuueckan paGoma Ne8. INpaxtudeckas pa6ora | http://chemworld.narod.ru Caiit «BupryansHas XuMHYecKas KO §50 PeakTuBEHI 1
Pewenue sxcnepumeHmanbHovIx http://maratakm.narod.ru Caiit «Mup XUMHUH» XAMHUYECKOE
3a0au no meme «Odujue u http://chemistry. narod.ru XuMuK.py: caiit o xumun o0opynoBaHne
UHOUBUOYATIbHbBIE CEOTICINEA http://mww.xumuk.ru Xumuueckast crpanndka SIpociasckoro Lentpa
memannosy. Th TeJICKOMM yHUKANW# ¥ MH()OPMAIIMOHHBIX CHCTEM B 00pa30BaHUH
TP

123.| IoaroroBka K TECTUPOBAHHIO Pabora ¢ kuuro#, http://www 104.webstolica.ru Knaccudukarius XMMAYECKUX peakiuit IToTOpUT

BBITIOJTHEHHE U http://classchem.narod.ru KouTpen — Xumust 1151 Beex: yueOHO- b TeMy
HAOITIOJICHUE WH(POPMAIMOHHBINA CalT «Meramn
IKCIIEPUMEHTA, BD).
rpaduueckas pabora

yyammxcs, pabora c

TEXHUUYECKHUMH CPENICTB

amu 00y4eHusl,

BBITIOJTHEHHE

YOpaKHEHUHN U

pelieHune 3a1a4

124.) KoHuTpoiibHOE TeCTHPOBAHME 710 Tectuposanue http://www 104.webstolica.ru Knaccudukaius XAMHUECKHX peaKIuii [ToBTOpPHUT
noopazoeny «IIpakTHKYM 1o http://classchem.narod.ru KouTpen — Xumus st Bcex: yaeOHO- b 10
U3Y4CeHHUIO CBOHCTB NMPOCTHIX HUH(POPMALMOHHBIA CalT Y4eOHUKY
BELIECTB METAJNIOB MX Marepua
COeIMHEHHID TJIaBBI

Pazaen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAIBHOI 1 MPOEKTHOI AesiTe1bHOCTH (124)

125.| Texuuka  GesomacHoct  mpu | Pabora ¢ kuwroi, | http://www.chem.msu.su/rus/elibrary DneMeHTbI )KH3HA: CAUT YIUTEIS PeakTuBbI 1
BBIIIOJIHCHHH  CAMOCTOSITENIBHBIX | BBHIOJHCHUE u | xumun M.B. ConoBbeBoit XUMHYECKOe
ONBITOB W  OKCICPUMEHTOB B | HalOJroJeHHE http://www.school2.kubannet.ru Durmknonenus «IIpupoaa HaAyKn»: obopymoBaHue
JIOMANIHUX  YCOOBHSAX M C | OKCICPUMEHTa, Xumust
WCIIONB30BaHWeM  oGopyloBaHus | Tpadudeckas pabora | http://elementy.ru/chemistry
XUMUYECKO#H 1abopaTopuu. yJammxcs, pabora ¢

TEXHUYECKUMH CPEIICT
BaMH 00yJeHUs,
BBITIOJIHCHHE
YIpaXXHEHUI u
perueHne 3axa4q

126.| Ipaxmuueckas paboma Ne9. Th IMpaxruaeckas paGora | http://www.chem.msu.su/rus/elibrary Dnementst xu3un: caift yuurens PeakTuBBI 1
Obpauwienue co cmexknom xumun M.B. ConoBbeBoit XUMHUYECKOE
(ccubanue cmexknaAnHOU MpyoKu, http://www.school2.kubannet.ru Durmkonenus «IIpupoia HaAyKm»: obopymoBaHue
u3z2omosienue: RUNEMKU; Xumust
KAnUIApos; NPOCmeiiuux y3noe; http://elementy.ru/chemistry
npocmeiiuiux npudopos)

127 | XuMmudeckuii aHAIH3: MareMaTHuecKoe http://www.chem.msu.su/rus/elibrary DneMeHTbI JKU3HA: CAUT YIUTEIS PeakTuBEl U

Ka4eCTBCHHBIA 1 KOJITUYICCTBCHHBIN

PCHICHUC 3a1a4

xumun M.B. CoioBbeBoit
http://www.school2.kubannet.ru Surmukonenus «Ipupoia HAyKn»:

XHUMHUYECKOE
obopymoBaHme



http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www/
http://classchem.narod.ru/
http://www/
http://classchem.narod.ru/
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
http://www.chem.msu.su/rus/elibrary
http://www.school2.kubannet.ru/

XumMus
http://elementy.ru/chemistry

128.| Teopernveckue OCHOBBI OMBITHO- | PaboTa ¢ KHHUIOM, http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IIkonsHUKaM Peaktusbl 1
IKCIIEPUMEHTAILHON M MPOEKTHOM | BBHIMOJIHEHHE U 0 XUMHH: CAUT XUMHUUecKoro paxynbrera Antl'Y XUMHUYECKOE
JIeSITeITBHOCTH. HAOIIOJICHIE http://www chem.asu.ru/abitur DnexrponHas OudIMOTEKA 10 XUMHHU U obopymoBaHue

IKCIIEPUMEHTA, TEXHHKE

rpaduveckas pabora

ydamuxcs, pabora c

TEXHUYECKHUMHU CPECT

BaMU 00y4eHHs,

BBIMOJTHEHHE

yIpaKHEHUH U

pelenue 3a1au

129.| TToAroToBKa K TECTHPOBAHHUIO TECT http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IlIkonabpHIKaM

0 XMIMHH: CAlT XUMHUUECKOro (akynprera Antl'Y
http://www chem.asu.ru/abitur JnekTponHas GHOTHOTEKA [0 XUMHHU U
TEXHHKE

130.| TToaroroBka K TECTHPOBAHHIO CamocrosTenbHas http://it-n.ru/communities.aspx?cat no=4605&tmpl=com IIkopHIKaM

pabota O XUMHUM: CalT XuMuueckoro daxynsrera Antl'Y
http://www chem.asu.ru/abitur DnekrpoHHas 6HOIHOTEKA 0 XUMHU H
TEXHHUKE
131.| BeimosHeHHE YUeOHBIX OMBITHO- CaMOCTOSATEIbHBIE http://www.chemistry.ru JlucranupoHHas oIuMIIMana o XUMUH: PeakTuBbl U
9KCIIEPUMEHTAJIBHBIX PaboT. NpPaKTHYECKUE PA0OTHI | TENCKOMM YHHKAIIMOHHBINH 00pa30BaTEbHbINA MPOCSKT XUMHYIECKOE
obopyaoBaHue
132.| TToaroToBKa K TECTHPOBAHHIO: Pa6ora ¢ Ureprer- http://www.chemistry.ru JlucraHIHOHHAS OJIMMITHAAA IT0 XMMHH:
peleHne MPaKTHKO- pecypcaMu TEJEKOMM yHUKAIIMOHHBIN 00pa30BaTeIbHBIN POCKT
OPHMEHTHPOBAHHBIX 3aaHHUM
133.| O6o06mmenne, cucTeMaTu3alus 1 OBnageHue http://it-n.ru/communities.aspx?cat n0=4605&tmpl=com IlIxonsHUKAM PeakTuBBI U

KOPPEKIHUS 3HAHUN yJanmxcs 3a
Kypc «DKCIIepUMEHTAIbHAS XUMHSI-
9», 9 kiacc.

HaBBIKAMH KOHTPOJIS U
OLIEHKH CBOE€i

0 XUMHH: CalT XuMuueckoro paxynsrera Antl'Y
http://www chem.asu.ru/abitur DiexTporHas GHOIHOTEKA 10 XUMHH U

XUMHYECKOe
obopymoBaHHe



http://elementy.ru/chemistry
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www/
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
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http://www.chemistry.ru/
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JeSITeITPHOCTH, YMEHUE
MIPEIBUNICTH
BO3MOJKHBIE
IIOCJIEICTBUS CBOUX
eNCTBUHN

TCXHUKE

134.| TecTOBBIii KOHTPOJIb. TectupoBanne http://it-n.ru/communities.aspx?cat n0=4605&tmpl=com IlIkonapHIKaM Pa6ora c
0 XUMHH: CalT XuMuueckoro paxymnsrera Antl'Y TecTaMu
http://Amww chem.asu.ru/abitur DnekrpoHHas 6HOIHOTEKA MO XUMHUH H (uHIUBHA
TEXHUKE yaJbHbIE

3aJJaHusl)



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

JIUTEPATYPA

Y4eOHOo-MeTOoAMYECKOE 00ecTeuyeHre Kypca XMMUHM OCHOBHOM 00111€00pa30BaTeIbHOM HIKOJIbI

1. Pymsuruc I'. E. Xumus: 8 wi.: yued. mis obmeodpazosar. yupexaenuit / I'. E. Pymuruc, ©. T
®enpamad. — M.: [IpocBelieHue.

2. Pymwuruc I'. E. Xumus. 9 kinacc. ®I'OC: yue6.m1st obiieodpaszosar. yupexaenuii / I'. E. Pymsutuc,

@. I'. ®enbaman. — M.: [Ipocsenienue, 2019.

Xumusi: 8 KIL.: 2JIEKTPOHHOE MPHUIIOKEHNUE K YISOHHKY.

Xumust: 9 KIL: 3JIEKTPOHHOE MPUIOKCHHUE K YUCOHUKY.

5. Tapa H. H. Xumus. Paboune nporpammel. Ilpenmernast nunus yue6nukoB I'. E. Pynsutuca, @. I
®enpamana. 8—9 kimaccet / H. H. I'apa. — M.: [IpocBernienue.

6. bopoBckux T.A. Tectol mo xumun. A3ot u dochop. Yriepoa u kpemHuil. Meramibl.9 kiace: K

yuebnuky I'. E. Pymsuruca, ®@. I'. ®enpamana «Xumus. 9 kinacen. @PI'OC (k HOBOMY y4eOHHKY)
— M.: M3patenscTtBO «OK3ameny, 2017. — 111c. (Cepust «YueOHO-METOANYECKHIA KOMITIICKT) ).

7. boposckux T.A. Tectsl no xumun. Knaccudukaius XuMHUUECKUX peakiuid. XMMUYECKHE peakluu B
BOJIHBIX pacTtBopax. ['anmorensl. Kucnopon u cepa. 9 knacc: k yueOnuky I'. E. Pymsutuca, @. I,
Oenpamana «Xumus. 9 kiacen. ®I'OC (k HoBomy yueOHHMKY) — M.: M3naTenbcTBO «DK3aMeH»,
2017. — 109 c. (Cepust «Y4eOHO-METOANIECKUN KOMILIIEKT).

8. Tabpycesa H. U. Xumust: pabouas trerpans: 8 kit. / H. U. T'abpyceBa. — M.: [Ipocserienue.

9. Tapa H. H. Xumus: 3agaunuk ¢ «momornaukom»: 8—9 k. / H. H. I'apa, H. . I'abpyceBa. — M.:
[Ipocsemenue.

10. Pagenxwit A. M. Xumus: auaaktudeckuii marepuanr: 8—9 k. / A. M. Pagenkwnii. — M.:
[Ipocsemenue.

11. T'apa H. H. Xumus. Ypoku: 8 ki. / H. H. T'apa. — M.: IIpocsemnienwe.

12. bubnuoTeka Hay4yHO- TOMYJSPHBIX W3JAHHWNA JUIS TOJYYSHHS TOTIOHUTENBHOW HH(MOPMAIMH IO
npeaMeTy (B KaOMHeTe XMMHUH U B IIKOJIbHOM OnOImoTeke).

13. DnekTpoHHBIE 00pa30BaTEILHBIC PECYPCHI.

How

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HH(OPMALIUU
B pasznerne npencraBieH ClMCOK KHUT U CCHUJIOK Ha CalThl, B KOTOPBIX OoJiee moIpoOHO oc-

BEIIEHBI PA3IMYHBIC ACTIEKTHl PACCMAaTPUBAEMBIX BONIPOCOB. MIX MOKHO pEKOMEHI0BATh KaK yUUTEII0,

Tak 1 00y4aeMbIM, MPOSIBUBIINM HHTEPEC K U3y4aeMOU TEME.

1. Bacwubes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTrkym 1o aHAIUTUYECKOW XUMUU: Y4eo.

nocobue s By30B.— M.: Xumus, 2000.— 328 c.

2. TI'pocce D., BaiicmanTens X. Xumus 11 10003HaTeIbHbIX. OCHOBBI XUMHH U 3aHUMATEIbHBIC
onbITeL.I' JIP.1974.11ep.c nem.— JI.: Xumus, 1979.— 392 c.

3. Hepnroasi B. ®.Mup Boasr.— JI.: Henpa, 1979.— 254 c.

4, Xwmn [. M. Obmas xumus. [Ipaktukym L-mukpo. PykoBoacTtso st ctynenToB.— M.: MITTY,

2006.— 322c.

5. Hcnonb3oBanue mudpoBbIX JadopaTopuil mpu 00y4eHHH XUMHUH B cpenHelt mkoie/ becnanos I1.
N.Nopodee M.B., Kunun J[.M., 3umuna A.U., OpxexoBckuii [ILA.— M.: BUHOM.
JlaGopaTtopus 3Hanui, 2014.— 229 c.

6. Kpucramisl. Kpucramnoruaparsl: Meroauueckue ykazaHus K J1a00paTOPHBIM paboTam.
Mudraxosa H.IIL., [TerpoBa T.H., Paxmarynnuna 1. ®.— Kazans: Kazan. roc. TeXHOI.yH-T.,
2006.— 24 c.

7. Jleencon M.A.100 BopocoB 1 OTBETOB IO XUMUU: MaTepuaiibl JUis HIKOJIbHBIX pedeparTos,
(baKyIbTaTUBHBIX 3aHATUH U CEMUHAPOB: YuebHoe nocobue.— M.: «M3xarensectBo ACT»:
«U3narensctBO AcTpenby, 2002.— 347 c.

8. Jleencon M. A. Xumnueckue peakuuu: Ternosoii adpdekr, paBHoBecue, ckopocts.— M.: OO0

«U3narensctBo Actpens, 2002.— 192 c.

9. Jlypse O. FO. CnpaBounuk no ananutudeckoi xumun.— M.: Xumus, 1971.— C.71—809.

10. Hazaposa T.C., I'pabeuxuii A.A., JlaBpoBa B. H. XuMuyeckuii 5KCliepuMeHT B 1IKoJie.— M.:

ITpocsemenue, 1987.—240 c.

11. Heopranmueckas xumusi: B 3 1./ ITox pen. 1O. . TpetbsixoBa.T.1: ®uU3nK0-XUMHUYECKHE OCHOBBI
HEOPraHu4ecKoil XuMuu: YueOHUK s cTya. Beicil. yueO. 3aBeaenuit/M. E. Tamwm, HO.
H.TperbsikoB.— M.: M3natensckuii neHTp «Akanemus», 2004.—240 c.

12. Terpsnos U. B. Camoe HeoObIkHOBEHHOE BemiecTBO B Mupe.— M.: Ilenaroruka, 1976.— 96 c.



13. Crpenwsuukosa JI. H. 13 uero Bcé cnenano? Pacckassl o BemectBe.— M.: fAy3a-ipecc.2011.— 208

c.

14. CycnennukoBa B.M, Kucenesa E. K. PykoBoicTBO 0 IpUroTOBIEHHIO TUTPOBAHHBIX

pactBopoB.— JI.: Xumus, 1967.— 139 c.

15. ®apageii M. Uctopus cBeun: [lep.c anrn./Ilox pen.b. B. HoBoxwmioBa.— M.: Hayka. [ maBHas
penakuus pusnko-maTemMarudeckoit murepatypsl, 1980.— 128 c., min.— (bubnmoreuka «KBaHTY)

16. Xowmuenko I'.I1., CeBactbsiHOBa K. M. OKuCIUTEIHHO-BOCCTAHOBHUTEIbHBIC peakinun.— M. :

[Ipoceemenue, 1989.— 141 c.

17. Dunuknonemus as aereid. T.17. Xumust / ['nas.pen.B. A.Bomoaun, Ben.Hayd.pen. . Jleencon.— M.:

AsanTa +, 2003.— 640 c.

18. OprumolJl.Bona: kHUTa 0 cCaMoM Ba)XHOM BeriecTBe B Mupe: iep.c puH.—M.: Kommac ['ux, 2019.—

153 c.

19. Yeptros U.H., Xyxos I1. H. Xumudeckuii 3KkCIiepuMeHT C MAJIBIMHA KOJIMYECTBAMH PEAKTHBOB. M.:

[Tpoceemenue, 1989.— 191 c.

20. Caiitr MI'Y. [Iporpamma Kypca XUMHH TSl ydanuxcsi 8—9 kiraccoB 0011eo0pa3zoBaTenbHOM

IITKOJTBI.

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

21. Caiitr ®UITN. OTKpHITHIA OaHK 3a1aHuH 1711 POPMHUPOBAHUS €CTECTBEHHOHAYYHOM IPaMOTHOCTH.
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