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IHosicHuTEILHAA 3aNIUCKA.

PaGouas mporpamMmMa Kypca BHEYPOUYHOH AESITETbHOCTU « XHUMHsI BOKPYT Hacy» pazpaboTtaHa s 9 kiacca B COOTBETCTBUU C TPEOOBaHUSAMU
denepalbHOT0 KOMIIOHEHTa TOCYAapCTBEHHOTO 0Opa30BaTEIbHOTO CTAaHAApTa OCHOBHOTO OOIIETO 00pa3oBaHUS MO XMMHUH, HA OCHOBE MPOTPAMMBI
anekTuBHOTrO Kypca aBropa O.C.I'abpuensna «IkcnepuMeHTaIbHOE pelIeHUEe 3a/1a4 0 XUMHUWY», U3AaTenbcTBo: [poda, Mocksa, 2017.

[Tporpamma paccuntana Ha 34 daca (1 yac B Hezento.)

Peurenue 3a1au — npu3HaHHOE CPEACTBO PA3BUTHUSI JIOTUYECKOTO MBIIUICHHUS YUAIIUXCS, KOTOPOE JIETKO COYETAETCS C IPYTUMH CPEICTBAMU
u npuémamu oOpa3oBaHus. BkiroueHue pasHbIX 3a7jad NpeayCMaTpPUBAET MEPEHOC TEOPETHUYECKOTo MaTepualia Ha MPaKTUKYy U OCYIIECTBIICHUE
KOHTPOJIS 32 €r0 YCBOCHHMEM, a YHaIlIUMCSI — CAMOKOHTPOJIb, YTO BOCIIUTHIBAET UX

CaMOCTOSITENILHOCTh B y4eOHO#l paborte. Pemienue 3amad JOMKHO CHOCOOCTBOBATH IIEJIOCTHOMY YCBOEHHUIO CTaHIapTa COJAEp KaHMs
00pa3oBaHUs U pean3aliy MOCTABICHHBIX IEJICH.

[IpennaraemMsblil Kypc MO3BOJSIET PAaCUIMPUTH MIPEAICTABICHUE YUAIIUXCS O CBOMCTBAX BELIECTB U PE3yJIbTaTaX X B3aUMOJIEHCTBUH, 3aKPENUTh
U pa3BUTh HABBIKM PabOTHI B TAOOPATOPHM U PEIICHUS KOJIUYECTBEHHBIX M KAa4eCTBEHHBIX 3afad. IIIKONMbHUKM HE TOJNBKO HCCIEAYIOT CBOMCTBA U
KayeCTBEHHBIN COCTAB COEIMHEHUH, HO U MPOBENYT KOJUYECTBEHHYIO OLIEHKY IKCIIEPUMEHTA.

[IporpamMma mnpemycMaTpUBaeT TEOPETUYECKOE peIIeHHE 3a7ad, MPAKTHYeCKOE WX BBHIMOJHEHHE M JKCHEPUMEHTATbHYIO MPOBEPKY

pe3yJIbTaTOB BHIYMCIICHHIA.

Ieau kypea: pacmmpeHue npeAcTaBIeHUN 0 XMMHYECKOM KCIIEPUMEHTE, 3aKperieHue 3HAaHUI O CBOMCTBAX HEOPTaHWYECKUX COEIMHEHUN
Pa3HBIX KJIACCOB.

3agaum Kypca:

[ToBTOpEHUE MaTepuaia, pacCMOTPEHHOTO Ha YPOKaX XUMUHU;

CoBepIlIeHCTBOBAaHUE MPAKTHUECKHUX HaBBIKOB u YMEHHUSI pelIeHus IKCIIEPUMEHTAIbHBIX 3a/1a4;

Pa3zBuTHE CaMOCTOSATEIHFHOCTH, AKTUBHOCTH, JIOTHYECKOTO MBIIIUICHHUS, HHTEpeca K PO ECCHH, CBI3aHHON C KypCOM XUMUH.

TexHonornu odyueHnus: pa3BuBaroliee 00ydeHne, MHTErpallioOHHas1, UCCIE0BATEIbCKas, IMYHOCTHO-OPUEHTUPOBAHHAS, TIPOOIEMHAsI.

MeTtoabl 00y4enusi: mpoOIEMHBIH, CIIOBECHO-JIOTUYECKUH, HATJISTHOMIUTFOCTPATUBHBIN, UCCIIEIOBATEBCKUN, TUYHOCTHO-IESITEIIbBHOCTHBIN
MOJIX0J], 00y4YeHHe Ha OCHOBE OIBITa U COTPYAHUYECTBA, YUE€T UHAUBHIYAIbHBIX OCOOCHHOCTEN U MOTPEOHOCTEH yUyaInuxcsl.

CpencrBa 00y4eHus: ICYATHBIC TIOCOOUS, TAOIHIIBI, TAOOPATOPHOE 000PYOBAHUE, PEAKTUBEI.
KoHTpoJib: Tekymuii Ha OCHOBE OCEUICHH], AKTUBHOCTh Ha 3aHATHIX, TECTUPOBAHHE, PE3yIbTAT Y4acTHUs B OJIMMITHAJAX.
Kypc nomoxker ygamumcs 8 kiacca BeIOpaTh Mpodwiib JadbHEHIIero o0y4deHus: 601ee 0CO3HAHHO, MOATOTOBUT UX K y4eOe B MPOPHILHOM
KJIaCCe €CTeCTBEHHOHAYYHOI'O HalpaBleHUs. YUaluecs OCO3HAIOT POJib XMMHUHU B KU3HU YETIOBEKa, HAPOJIHOM XO3SHUCTBE CTPAHBI, IPUPOJIE B LIEJIOM.



Tpe6oBanus K pe3yjbTaTam 00y4eHHUs.

Ha 3ansTusix mo maHHOMY  KypCy ydaliwecs AOJKHBI CTPOTO BBIMOJNHATH TPEOOBAaHUA TEXHUKH O€30MaCHOCTH MpPU MPOBEACHUU
1ab0paToOpHBIX PaboT, 3HATH MTPABWIIA OKA3aHUS NIEPBOM MEAMIIMHCKON TTOMOIIIH ITPH 0XKOTaX W OTPABICHHUSIX XUMUYSCKUMHU PEaKTHBAMH.
[Tocne n3ydeHus npeagaraeMoro Kypca yuaujuecs 0014HcHbL:

Ymems npouszeooums nzmepenus (Macchl TBEPIOTO BEUIECTBA C IIOMOMIIBIO TEXHOXUMHUYECKUX BECOB, 00BeMa pacTBOpa C MOMOIIBI0 MEPHOM
MOCYbl, INIOTHOCTH PACTBOPA C MOMOIIBIO apeoMeTpa). [ 0TOBUTH pacTBOPHI € 33JJaHHONH MacCOBOH /I0JIel pacCTBOPEHHOT'O BEUIECTBA; OMPEIEIAITh
MacCOBYIO JIOJII0 pACTBOPEHHOTO BEIIIECTBA (%) mns  pactBopoB  cojeid. [lmanupoBath, MOArOTaBINBATH " MIPOBOJIUTH

OpOCTEHIINEe XUMUYECKHUE OSKCIIEPUMEHTHI, CBI3aHHBIE C pacTBOpPEHHEM, ¢bunbTpOBaHUEM, BBINIAPUBAaHUEM

BEIIICCTB, POMBIBAHUEM H CYIIKOW OCAJIKOB; MOJIyYCHUEM U B3aUMOJICHCTBAEM BEIICCTB, OTHOCAIINXCS K OCHOBHBIM  KJIaccaMm

HEOPraHMYECKUX COCTUHEHUIA. Pewams 3a0auu: onpeaeneHue Macchl 1 MacCOBOM JTOJIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE,
MOJTyYEHHBIM Pa3HBIMH CITOCOOaMU (PaCTBOPEHUEM BEIIECTBA B BOJIC, CMEIIMBAHUEM PACTBOPOB PA3HOM KOHIICHTPAIINH).

®opMa BHEYPOUHO¥ /1eATEJILHOCTH — IOUCKOBbIE H HAYYHbIE HCCJIeI0BAHUS.

Coaepsxanue TeM y4eOHOIo Kypca

BBenenue (2 4). Uro Takoe XUMHUECKUU JKCIIEpUMEHT. TexHuka 0e30MacHOCTU MPHU MPOBEICHUU JTaO0OpPaTOPHBIX W MPAKTUYECKUX PalOT.
[TpaBuna okazaHus IEPBON MEAMIIMHCKON TTOMOIIIM MTPH 0KOTaX U OTPABICHUAX XUMUYECKUMU pEaKTHUBAMH.

Hemoncmpayuu. Antedka kabnHeTa XUMHUH. [IpoCcThie XUMUYECKHE OTIBITHI.

Tema 1.Xumnueckas nocyaa (1 1). Xummudeckast crekisiHHas U Gpapdoposas nmocyaa obmero HazHadyeHus. MepHas nocyna. Mcmnonbs3oBaHue
XUMHUYECKON TTOCY/IbI B OKCIIEPUMEHTE. /JemMoncmpayuu. Iocya o0Iiero HazHauenus:: mpooupku (14, 16, 21 mur), ctakaHbl U3 TEPMOCTOMKOTO CTEKIIA
pa3Horo 00bEéMa, KOHMUECKHE KOJIObI, CTEKIISIHHBIE MaJI0YKU U TPyOKH, OI0KCHI, KOHUYECKHE BOPOHKH, SKCHUKATOP, KpUCTaIInU3aTop; papdhoposas
nocyna — ¢papdopoBsie YaNIeUKH pa3HOTO pa3Mepa, IIMaTeNH, JIOKEUKH, TUTITH. MepHast mocyaa — muHAps (25, 100 M), MEH3YpKH, MEpHBIC
CTaKaHbI, MEPHBIE KOJIOBI pa3HOr0 00bEMA, MUIETKH C Pe3epByapoM U O6€3 HEeTo, TPYyIIU Pe3UHOBbIE. JlabopamopHbvie pabomebi.

N3mepenune 00bEMOB BOABI C IOMOILBIO MEPHOW MTOCYBI.

Tema 2. PacTBOopbl M cnoco0bl UX NpPUroToBJieHUus: (5 4). 3HaueHHe PacTBOPOB B XHMHUYECKOM dKcrepuMmeHTe. [IoHSATHE HCTUHHOTO
pactBopa. [IpaBuna npurotroBieHust pacTBOpoB. TeXHOXMMUYECKHE BECHI U IIPAaBHJIa B3BEIIMBAHUSI TBEPbIX BellecTB. MaccoBast 1011 paCTBOPEHHOTO
BellecTBa B pacTBope. PacueT M mpHUroToBIEHHE pacTBOpa C OMPENeTEHHON MaccoBOM Joneil pacTBop&HHOro BemiecTBa. OmpeneieHne 00bEMOB
pacTBOPOB C IOMOIIbI0 MEPHOM TNOCYAbl M IUIOTHOCTH PAacTBOPOB HEOPraHMYECKUX BEIIECTB C IMOMOUIbIO apeoMeTpa. Tabiauipl MIOTHOCTEH
pacTBOPOB KHUCIOT W Imenoyeil. Pacu€r Macchl pacTBOPEHHOrO BeHIECTBAa IO HM3BECTHOW IUIOTHOCTH, 00bEMY M MAacCOBOW J0JI€ PacTBOPEHHOIO
BeulecTBa. Ml3MeHeHne KOHIIEHTpallui pacTBOPEHHOT'O BEILIECTBA B PACTBOPE.



Jlabopamopnule pabomul. B3BemmBaHue XJIOpUAa HATPUsI HA TEXHOXUMHUYECKUX Becax. [IpUrorosienue pacTBopa XJopuaa HaTpHs ¢ 3aJJaHHOM
MaccoBOM Joiel coiu B pactBope. Omnpenenenue mIOTHOCTH pacTBOpa XJIOpUAa HATPHs ¢ IOMOIIBI0 apeoMeTpa. CMemmnBaHe PacTBOPOB XJIOpHIA
HATpUs pa3IMYHON KOHLEHTPAIMH U pacu€T MacCOBOH JI0JIU COJIM B IOJTYYEHHOM PacTBOpE.

Tema 3. Ilosryuenue ra3os B Jadoparopuu. [lonydyenue B nabopaTopuu KMCIOpoJa, BOJOPOA, YIIeKUcaoro raza. B naboparopHyto paboty
BBECTH OJIMH CIIOCO0 IMOJTyYEHHsI TOTO WIIM MHOTO Ta3a. [IpoJeMOHCTpUpOBaTh ApPYrHe CocOoOBl MOMYyYeHHS JaHHBIX Ta30B B TaOOPaTOPHH.

Jlabopamopnuie pabomei. 1lonydenue kucnopoaa B nadbopatopuu. Ilomyuenue

yTJIEKHCIIoro rasa B maboparopun. [lomydenue Bomoposa B 1abopaTopui.

Tema 4. Pa3znenenne cmeceil BemecTB(54). Cmecu ra3000pa3HbIX, KUIAKUX, TBEPABIX BemecTB. CrmocoObl pasleneHus CMeceu:
(buIbTpOBaHUE, OTCTAWBAHKE, BHITAPUBAHNE, PA3/ICJICHUE C TIOMOIIBIO JIETUTEIHHOM BOPOHKH, TIEPETOHKA.

[TpakTHYeckoe UCTIOIb30BAHUE ITUX CTIOCOOOB.

OTau4re YuCTOTO BEIECTBA OT CMECH BEIIECTB.

Boznyx - mpupoaHas razoo0pa3Hasi cMmech BemiecTB. CoxpaHeHHE YHUCTOTO BO3yXa B TOPOJIE — CephE3HAs HKOIOTHYecKas mpoodiema.
Paznenenne cmecu moBapeHHOM COJIM M PEYHOTO MECKA.

Paznenenne cmecu BemiecTBa, HEPACTBOPUMOIO B BOJIE, M BEIIECTBA, B BOJAE PACTBOPUMOIrO, KOTOPBIE MOJIYUYUIIUCh B PE3YNbTATe pPEaAKIMU
oOMeHa.

Jlabopamopnvie pabombi.

Hcnonp3oBanye HarpeBaHus Npy MIPOBEACHUM PEAKIUH.

Paznenennie cmecu TBEPABIX BEIIECTB.

Paznenenne cmecu BemeCTB, MOTYUYCHHBIX B pe3yJIbTaTe peakiiuu OOMeHa.

Tema 5. IIpy3Haku  XHMHYECKHX PpPeaKIuid. YcaoBus NMPOBeAEeHUSI XMMUYECKUX PeaKknuil 10 KoHIa. XUMHYeCcKHe
cBoiicTBa BeuecTB. (104). Peakuuu, uaymue ¢ BeIICICHUEM TEIUIA, C BhIACICHUEM raza. Peakiuu, naymmue ¢ oopazoBanuem ocajka. Peakuuu,
UAyIINe ¢ U3MEHEeHUeM IBeTa pacTBopa. Katanuzarop. Karanutnueckue u HekaTanutudeckue peakuuu. Maru6utopsl. Peakuuu, unymue npu
HarpeBaHuu. Peakuuu, naymuye npyu HOpMaJibHbIX YCIOBUSX.

XVUMHUYECKHE CBOWCTBA OCHOBHBIX M KHCIOTHBIX OKCHAOB Ha mpumepe okcuaa menu(ll) m okxcuma yrnepona(IV). Xumuueckue cBOHCTBa
KHUCJIOT Ha IPUMEPE COJISTHON KUCIIOTBHI.

XHUMHYECKUE CBOMCTBA PACTBOPUMBIX B BOJE OCHOBAHHUM U HEPACTBOPUMBIX B BOJIE OCHOBAHMIA.

XHWMHUYECKUE CBOMCTBA COJIEH.



Jlabopamopnvie pabomul. [Ipu3Haku XMMHUYECKHUX peakiuii. Peakuuu, naymue ¢ oOpazoBaHHeM Ocajika U U3MEHEHHUEM I[BETa.
[Ipu3Hakym XUMHYECKUX peakiui». Peakunu, uayume ¢ BbIJICTICHUEM WU MOTJIONEHUEM TEIIOTHI.

Peakuuu, uayiue ¢ BbIACIIEHUEM rasa.

XUMHYECKHE CBOMCTBA OKCHIIOB.

XHUMHYECKHE CBOMCTBA KUCIIOT.

XHMHUYEeCKHE CBOMCTBA OCHOBAaHUM. X MMHYICCKHIE CBOMCTBA COJICI.

Tema 6. Pemnenne kauecTBeHHbIX 3a1a4 (8 u).  Ilonsarue kauecTBeHHOU peakiuu. KauecTBeHHbIE peakiui Ha KATUOHBI U aHUOHBI.
OmnpezeneHne BEIIECTB C MOMOIIBIO TaOIUIIBI pACTBOPUMOCTH KUCIIOT, OCHOBAHUHN U COJIEH B BOJIE, XapaKTEPUCTUKA  BUIUMBIX U3MEHEHUN

npoueccoB.  OmnpeseneHne HEOPraHNYECKUX BEIECTB, HAXOIALINXCS B Pa3HbIX CKIISIHKAX 0€3 ATUKETOK, 0€3 MCIOJIb30BaHuUs

JIOTIOJTHUTEBHBIX peakTuBoB.  OcCyllecTBIECHHE LIENIOYKH [TPEBPALICHUI HEOPraHUYECKHUX BELIECTB.

Jlemoncmpayuonnsiii sxcnepumenm. Unentuduxanus pactBopoB cynbdata xkenesa (II), cynsdara meau (I1), xmopuaa anroMuHus, HUTpaTa
cepebpa c MOMOIIBIO pacTBOPa MMIPOKCUAA HaTpus. MeHTudukanus pacTBOpoB XJI0pua HaTpus, HoAua Kanus, pochopa HATpHsl, HUTpaTa KaJIbLUSI
C TIOMOUIBIO pacTBOpa HUTpaTa cepedpa 1 a30THOH KHcIoThl. OCyIIeCTBICHNE IIETIOUEK peBpaleHuid. JlabopamopHule pabombi.

OkcnepuMeHT. OnpeziesieHre BbIIaHHBIX BEIIECTB B IPOHYMEPOBAHHBIX MPOOUPKaxX (4eThlpe paldoThl).

YyeOHo-TeMaTHYECKHI IIJIAH

Ne |HaumenoBanme TteM |Kous- | XuMH4YecKknil 3IKCIIePUMEHT DJIeKTPOHHBbIE 00pa30oBaTeIbHbIE PeCypPChl
n/m |Kypca BO
4acoB
1. Brenenue 2 gyac |[IpaBuna 6e3omacHOM paboThl B IKOIBHOM | http://www 104.webstolica.ru Knaccudukanus xumMuaeckux
nabopaTopuu. peakiuit
2. Tema 1. Xumnueckas |1 gwac |JI/p Ne 1 «M3mepenue 06beMOB BOAIBI € htto://classchem.nfl rodu.ru KonTpen — Xumus ans Beex: yueono-
nocyza. MOMOIIBIO MEPHO MOCYIbI». MH(QOPMALHOHHELA CAHT .
http://kontren.narod.ru Marepuainsr kadeapsl GU3NIECKON U
3 Tema 2. PactBopsl u|5 JI/p Ne 2 «B3pemmBanue XJI0puaa HATPUs | koyutougHol xumun FOxHOro (eepalbHOro yHHBEpPCHTETA
CIIOCOOBI HX |4aCOB |HA TEXHOXUMHUYECKUX BECAXY. http://www.physchem.chimfak.rsu.ru Metoauka oOy4denus
[IPUTOTOBJICHUS. JI/p Ne 3«Ilpurorosienue pacrsopa XUMHUU: caiT kapeapsl xumuu HI'TTY
XJIOpHJIA HATPUS C 3aJaHHON MacCOBOM http://mctnspu.narod.ru Metonndyeckoe 00beAMHEHUE yUUTEICH
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https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g

JIOJIEH COJIM B paCTBOPEM.

JI/p Ne 4 «Onipenenenue mIOTHOCTH
pacTBOpa XJIOpuAa HaTPUsl C TOMOLIBIO
apeometpay. JI/p Ne 5 «CmemmBanue
pPacTBOPOB XJIOPHU/1a HATPUS Pa3IMUHOU
KOHIICHTPAIIUU U Pacu€T MaCCOBOM JOIH
COJIM B IIOJTYYEHHOM PAacTBOPEY.

Tema 3. Ilomydenue
ra3oB B
nabopaTopHH.

3 yaca

J/p Ne6 «llomydyeHue KuCIOpoaa B
nabopaTopum.

Jl/p Ne7 «IlonydeHue yriekucsioro rasa B
nabopaTopum.

JI/pNe8 «Ilomyuyenue Boopoa B
J1a00PATOPHUH)).

Tewma 4. Paznenenue |5 JI/pNe9 «Mcnonp3oBanue HarpeBaHus Npu
CMECEH BEILECTB. 4acoB |[IPOBEIECHUU PEAKIIMI».
JI/p Nel10 «Pa3nenenne cmecu TBEPIBIX
BELIECTBY.
JI/p Nell «Pa3nenenne cmecu BEIIECTB,
MIOJIyYEHHBIX B PE3YJIbTaTe PEaKLUU
oOMeHay.
Tema$. [Ipusnaku 10 JI/pNel2 «IIpu3Haku XUMHYECKUX
XUMHYECKHUX 4acoB |peakLuii».
peakuuii. Y cloBus Peakmum, uayme ¢ o0pa3oBaHUEM OCaKa
IIPOBEEHUS Y U3MEHEHHUEM LIBETA.
XUMHYECKUX JI/pNel3 «IIpu3Haku XUMHYECKUX
peakuui 10 KOHLA. peaxuuin.
Xumuueckue Peakuuu, nayuiye ¢ BbAEICHUEM WU

CBOMCTBa BCIICCTB.

MOTJIOIIEHHEM TETUIOTHI.
JI/p Nel4 «Peakuum, uaymnime ¢
BBIZICIICHHEM Ta3ay.

JI/pNel5 «Xumuueckue CBOMCTBA
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xumun CeBepo-Boctounoro okpyra roposa MockBel
http://bolotovdv.narod.ru HanoMeTp: HAaHOTEXHOIOTUYECKOE
CO0011IECTBO

http://www. nanometer.ru OHIaifH-CIPABOYHUK XUMUYECKUX
anemeHToB WebElements

http://webelements.narod.ru I[lonynspuas 6udnuorexa
XUMHYECKHX JJIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe U clipaBOYHbIE
MaTepHAIIbI IO XUMUHU

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

http://chemworld.narod.ru Caiitr «BupTyanpHas XumMu4ecKkas
IKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMuN»
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
http://www.xumuk.ru XuMuueckas CTpaHrdka SIpociaBcKoro
[leHnTpa TenekoOMMyHUKAIMH 1 HHPOPMAIIMOHHBIX CHCTEM B
o0pazoBaHUH

http://www.edu.yar.ru/russian/cources/chem Xumuaeckuit
noptan ChemPort.Ru

http://www.chemport.ru Xumugeckuit cepsep HimHelp.ru:
y4eOHBIC U CIIPAaBOYHBIC MAaTEPHUAITBI

http://www himhelp.ru Xumus: Marepuans! « Bukuneaum» —
CBOOOTHOM SHITUKJIONIEIUN
http://ru.wikipedia.org/wiki/Xumus Xumus ajs BCeX:
WLTIOCTPUPOBAHHBIC MAaTEPUAIIBI 110 OOIIEH, OPraHu4eCcKOi 1
HEOpraHu4eckoi xumuu http://school-

sector.relarn.ru/nsm Xumust v )xu3Hb — X XI BeK: Hay4HO-
MIOIYJIAPHBIN KypHaI

http://www.hij.ruXumMo3a: co0OIIECTBO YYUTEICH XHUMHH Ha
noprane «CeTh TBOPUECKUX YUUTEIICH»



https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.xumuk.ru&sa=D&usg=AFQjCNGijKO1dbIuDUftxmGa7cgW-EKmZg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA

OKCHJIOBY. http://it-
JI/pNel6 «XumMuueckue cBOHCTBa n.ru/communities.aspx?cat no=4605&tmpl=com IlIkoapHUKAM O
KHUCIIOT. XUMHH: CAUT XUMHUYECKOTO (akynbrera AntlY
JI/pNel7 «XuMHYeCcKue cBoiictBa | http://www chem.asu.ru/abitur DnekTpoHHas OubIMOTEKA IO
OCHOBAaHHUIY. XUMHH U TEXHUKE
JI/pNel8 «Xumuueckue cBoiicTBa conei». |http://rushim.ru/books/books.htm Dnekrponnas 6ubnuorexa
y4eOHBIX MaTepHuajoB o XuMuu Ha noptaige Chemnet
http://www.chem.msu.su/rus/elibrary 31eMeHTbI )KU3HU: CAUT
yuurenst xumuu M.B. CosnosbeBoit
7. Temab. 8 JUp Nel9 «Oxcnepument. Onpenenenue | hitp://www.school2.kubannet.ru DHumkIonemms «IIpupona
Pemenue YacoB | BbIJAHHBIX BEUICCTB B POHYMEPOBAHHBIX | gaykpy: Xumus
KAaueCTBEHHBIX 3a7a4. IPOOHPKAXY. hitp://elementy.ru/chemistry
JI/p Ne20 «Dxcniepument. OnpeenieHne
BBIIAHHBIX BEIIECTB B MPOHYMEPOBAHHBIX
pOOUpPKaAX».
Jl/p Ne21 «Dxcnepument. OnpeneneHue
BBIJIAHHBIX BEIICCTB B MPOHYMEPOBAHHBIX
pOOHPKaAX».
JI/p Ne22 «3Okcnepument. OmnpeneneHue
BBIIaHHBIX BEIIECTB B MPOHYMEPOBAHHBIX
POOUpPKAXY.
UTOoro 34 JlabopaTopHblie paboThbI- 22
yaca
KanennapHo - TeMaTH4ecKoe MIaHHPOBaHUE Kypca « XUMHs BOKPYT Hac», 9 Kiacc.
Ne | Iara Tema 3ansATHA Hartaman | Jlara dakr
n\nn | mpoBe/ieH
us
1 1 Henens XuMuyeckuit skcnepuMeHT. TexHrka 6€30MacHOCTH MPH NMPOBEICHUH JIA00PATOPHBIX U
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https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.chem.msu.su/rus/elibrary&sa=D&usg=AFQjCNFkCT2L_84D1Y3QO8isBaH19H1WRw
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q

MPaKTUYECKUX padoT.

2 2 nepensi | IlepBasi MeIMIIMHCKAs TIOMOIIIb MIPU 0KOTAX U OTPABICHUSIX XUMUYECKUMU PEAKTUBAMM.

3 3 Henens Bunpl xummyeckoit nmocyapl. E€ ucnonp3oBaHue.

4 4 nenens 3HaueHUe pacTBOPOB B XUMHYECKOM JKcrepuMmeHTe. [IpaBuia mIpUrOTOBIEHUS
pPacTBOPOB.

5 5 "Hexenst MaccoBas J10J1s1 paCTBOPEHHOI'O BEIIECTBa B pacTBope. Pemienue 3amauy.

6 6 Hexens Pemenne pacueTHBIX M AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «PacTBOpbI U cmocoObl MX
MIPUTOTOBJICHUS.

7 7 Henens Pemienue pacueTHbIX U JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «PacTBOpbl U cOCOOBI UX
MpUroTOBJIEHUsD». OnpeieeHne MIOTHOCTH PacTBOPA.

9 9 Henmens [Toyuenue ra3oB B 1abOpaTOpHH.

10 10 Hemens [Tomydyenue ra3oB B 1a00paTOPHH.

11 11 Henenst [TonydeHue ra3oB B 1a00PAaTOPUU.

12 12 nenenst | Paznenenue cmeceil.

13 13 Henenst | Bo3ayx - mpupojiHasi cMech ra3oB. Bompockl 5K0JI0THH.

14 14 wenens Pa3nenenue cMmeceil BelecTs.

15 15 Henena Pa3nenenue cMmecel BElIECTB.

16 16 Henensa Pa3snenenmne cMecel BEIIECTB.

17 17 Henenst | YCIOBUS MMPOBEICHUS PEAKITUH.

18 18 menenst | Karanmzaropsl. MTHTHOUTOpEL.

19 19 Henensa ITpu3HaKy XMMHUYECKUX pEeaKIIHil.

20 |20 negens [Tpu3HAKKM XMMUYCCKHUX PEaKIni (IPaKTHKA).

21 21 "epens [Tpu3HAKKM XMMUYECKUX PEaKIni (IPaKTHKA).

22 |22 mepens | Ilpu3Haku XMMHUYECKUX peakIuil (IPaKTHKA).

23 |23 Hepens | XMMHYCSCKHE CBOMCTBA OKCHIOB Ha mpuMepe okcuaa meau(ll) m yriaekucioro rasa.

24 |24 nenenss | XMMHUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE COISTHOM KUCIOTHI.

25 |25wHemens | XMMHYECKHE CBOMCTBA OCHOBAHHMM Ha IpUMeEpE MIST0YCH.

26 |26 megenss | XUMHUYECKHE CBOMCTBA COJIECH.

27 |27 nenens | Ilonartue kauecTBeHHOM peakiu. KauecTBeHHbIE peakIlMy Ha KATHOHBI M aHUOHBI.
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28 |28 memens | OcymiecTBICHUE IIETTIOYEK MPEBPAICHUA BEIISCTB.

29 |29 memens | OcyliecTBICHUE LIETIOUEK IPEBPAIISHUI BEIIECTB.

30 |30 memens | OnpenencHue BEIISCTB, HAXOIAIIMXCS B PA3HBIX CKIISIHKAX 0€3 3THKETOK.
31 31 Hepnens OnpeelieHUe BEIIECTB, HAXOASIIMXCS B PA3HBIX CKJISTHKAX 0€3 STUKETOK.
32 32 Henmens OnpeelieHUe BEIIECTB, HAXOASIIMXCS B PA3HBIX CKIISTHKAX 0€3 STUKETOK.
33 33 genensa OnpeenieHre BEIIECTB, HAXOMSIIMXCS B PA3HBIX CKIISTHKAX 0€3 STUKETOK.
34 34 Henens HTorosoe 3aHATHE.

NudopmMaunmoHHble HCTOYHUKH
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Hpoda, 2019 Kpayzep b. Xumus. JlabopaTopHslii mpaktukym.- M.: Xumus, 2019.

Mapmanosa I'. TexHuka 6€301aCHOCTH B IIKOJbHON XMMHYECKOM J1abopaTopuu: COOPHUK MHCTPYKIUN U pekomenaaruii.- M.: APKTH, 2019.



