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IHosicuuTennLHAA 3aIHCKA

JononHutenbHas o0meoOpazoBaTenbHas OOIIEpa3BUBAIOIIAs MporpaMma  «YBJeKaTelbHas
XUMHS», 0a30BOro YpoBHsS pa3paboTaHa B COOTBETCTBHHM C HOPMATHBHO-TIPABOBBIMU
TpeOOBAaHUSIMU Pa3BUTHUS JONOJIHUTEIBHOIO O0pa3oBaHUsl JeTel W B COOTBETCTBUU C
HOPMAaTHUBHBIMH JOKYMEHTaMHU:

- 3akoH «O06 obpazoBanuu B Poccuiickoii @eneparumn» (29 nexadpst 2012 rona Ne273-D3);

- KoHnenmus pa3BuTust HONMOJHHUTENBbHOTO oOpa3zoBanms nered 1o 2030 roma (pacmopsikeHue
[TpaButenscTBa Poccuiickoit @eneparun ot 31 mapta 2022 1. Ne 678-p); - CanlluH 2.4.3648-20
IToctanoBnenune Ne28 ot 28.09.2020;

- VYxa3 Ilpesugenra PO ot 29 mas 2017 roma Ne 240 «O06 oOwsBneHuun B Poccuiickoii
ODenepaliiul 1ECATUICTUS ACTCTBAY;

- Crpaterus pasButus BocnutaHusi B Poccuiickoii ®enepauun Ha nepuon no 2025 roga
(yrBepkaeHa pacniopsbkenueM IIpaBurensctBa Poccuiickoii @eaepanuu ot 29 mas 2015 roma Ne
996-p;

- [IpuoputeTHbIit POEKT «JloCTyMHOE AOMOIHUTENBHOE 00PAa30BaHUE IS JETEH»;

- Ilpukaz or 09 Hos0ps 2018 Ne 196 «OO yrBepkAeHUM MOpPAJIKA OpraHU3aLUU U
OCYIIECTBIICHUSI 00pa30BaTeIbHONW MAESATETBHOCTH IO JOMOJHHUTENIBHBIM 00pa3oBaTeIbHbIM
mporpammam»

[TporpamMma kpyxka «YBieKaTelbHas XUMHUS» JETAIU3UPYET COAEpKAHUE Kypca XUMHH, JaeT
noapoOHOE pacIpeieieHUe YacoB M MOCIIEI0BATEIbHOCTh H3YyUCHUS TEM U Pa3/IeIioB.

Jannas mporpaMma MpeAHa3HaueHa JUIsl ydauiuxcs 8 KJIaccoB, MO3BOJIAET PACHIMPUTh U
VIIyOUTh Y YYaIIUXCS MPAKTUYECKOe MPUMEHEHUE TOJIYYCHHBIX TEOPETUUYECKUX 3HAHHMM 110
XUMUH.

ABTOpcKasi MporpaMMa pacCuMTaHa Ha ydamuxcs 8 KkiaccoB Ha 34 y4yeOHBIX daca,
OpUEHTUpPOBaHA Ha YrayOJeHHe W pacUIMpeHue 3HAHUMl, Ha pa3BUTHE JTIO0O3HATENHFHOCTU U
WHTEpeca K XMMHUHU, Ha COBEPIICHCTBOBAHME YMEHUM y4YalluXcs oOpamarbcs ¢ BEIIECTBAMHU,
MPOBOAWTh XUMHUYECKHH OSKCIEPUMEHT C HCIOJIb30BAHMEM COBPEMEHHBIX MPUOOPOB U
obopynoBaHus  IIEHTpa  OOpa3oBaHMS  €CTECTBEHHOHAyYHOM W TEXHOJOTUYECKOU
HarnpaBieHHOcTell «Touku pocra». I'maBHOe NpeaHa3HAaye€HUE JAHHOM MPOrpaMMmbl COCTOUT B
TOM, 4YTOOBI OPTraHW30BaTh HCCIEAOBATEIBCKYIO JEATEIBHOCTh YyYallUXCs 10 XHUMHH.
HecrangapTHble CUTyalluu MCCIIEIOBAaHUSA AKTHUBU3UPYIOT NAEATEIBHOCTh Y4YalUXCsl, JEJIal0T
BOCIpUsiTHE HH(DOpMAIUU O0Jiee aKTUBHBIM, 11€TIECO00Pa3HBIM, SIMOIIMOHATBHBIM, TBOPYECKUM.
[Tpu pa3paboTke mporpamMmbl aKIEHT JAeJalics Ha BOIPOCHI, KOTOPbIe B 0a30BOM Kypce XUMHUU
OCHOBHOM MIKOJIBI PacCMAaTPUBAIOTCS HEAOCTATOYHO TMOJIHO MJIM HE PACCMATPHUBAIOTCS COBCEM.
3amaun ¥ yrpakHEeHUs MOJA00paHbl TaK, YTO 3aHATHUS MO UX OCMBICICHHUIO U PEIICHUIO MTPOXOJISAT
anb0 mapajulebHO € H3Yy4aeMbIM Ha YypoKax MaTrepuajoM, JUOO0 KaK IOBTOPEHHE YkKe
MOJIYYEHHBIX 3HAHUH.

B oOyuennn xumuun 00blIoe 3HaU€HUE UMEET dKCIepuMeHT. B mpoliecce skcniepuMeHTalbHOM
paboThl yyamuecs MPUOOPETYT OMBIT MO3HAHUS PEATbHOCTH, SBISIONIUICS BaKHBIM ITArloM
dbopMHUpPOBaHUS Y HUX YOCXKIICHHUH, KOTOPHIE, B CBOIO OYEPE/lb, COCTABIISIIOT OCHOBY HAyYHOTO
MHUPOBO33peHUs. Peann3oBarh yka3aHHBIE IEM MOMOXET OCHAICHHE IIKOJIHHOrO KaOuHeTa
XHMHUA COBPEMEHHBIMH MpUOOpaMH M 00OpYyJOBaHHMEM IIEHTpa 0OO0pa3oBaHUS €CTECTBEHHO-
HAay4YHOM M  TEXHOJIOTMYeCKOW HampaBieHHocTed «Toukum pocray. Hcnons3oBaHue
obopynoBanus «Todka pocTay TIPH pean3aliyd JTaHHOW MPOTPaMMBI IO3BOJUT CO3/1aTh
YCIIOBHSI:

* ISl paCIIMPEHUS COAEPKaHUSI MKOJIBHOTO XMMUYECKOTO 00pa30BaHMS;

* JUId TIOBBIIICHUS TIO3HABATENLHOW AKTUBHOCTH OOYYaIOIUXCS B €CTECTBEHHO-HAYYHOUH
o0JacTy;

* s pa3BUTUS JUYHOCTH peOEHKa B mpormecce OOYYeHHS XHWMHHU, €ro CHOCOOHOCTEH,
(bopMUPOBAHUS U YIOBJIETBOPEHUSI COL[UAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;



* 17151 pabOTHI ¢ OAAPEHHBIMU IIKOJIbHUKAMU, OPTaHU3alMy UX PAa3BUTHUS B Pa3IMYHBIX 00JACTAX
00pa3oBaTeNbHO, TBOPUECKOM IEATEIBHOCTH.

KonnyecTBeHHBIE SKCIEPUMEHTHI  IO3BOJIAT IMOJIy4aTh JOCTOBEPHYIO HH(OpPMALUIO O
MPOTEKAaHWM TE€X WJIM HMHBIX XMMHUYECKMX IIpoleccax, O cBoWcTBax BemecTB. Ha ocHoBe
MIOJIyUYEHHBIX SKCIIEPUMEHTAIbHBIX JAHHBIX YYalLUECs CMOTYT CAMOCTOSATEIBHO JIENATh BHIBOBI,
00001aTh pPe3yNabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OAHO3HAYHO OyAeT crocoOCTBOBATh
MOBBIIIICHUIO MOTHBALIUU O0YYEHHUS IKOJIBHUKOB.

AKmyanbHoCmb nPoOZpammel B TOM, 4TO OHA CO3LAET YCJIOBHS JUISl COLMAIBHOIO, KYJIbTYPHOTO
U Mpo(heCCHOHATLHOTO CaMOOIPEIeNIEHUs, TBOPUYECKON camMopealn3aluy JIMYHOCTH peOEHKa,
pa3BUTUA y OOYyYaroIMXCS E€CTECTBEHHO-HAyYHOW, MaTeMaTU4yecKoi, HH(OPMAIMOHHOM
IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO M KPEATUBHOT'O MBIIUICHUS, COBEPIICHCTBOBAHUS
HABBIKOB E€CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH. 3HAHUS U YyMEHHUA, HEOOXOIUMBbIEC IS
OpraHu3aluH UCCIIE0BATEIBCKOM 1A TEIbHOCTH, B Oy IylIIeM CTaHyT OCHOBOH JUIsl OpraHU3aiun
Hay4HO-UCCIIEI0BATENbCKON IEATEIbHOCTH B By3aX, KOJUIEIKaX, TEXHUKyMax U T.[.

OaHUM M3 OCHOBHBIX IPHUHLMIIOB IOCTPOEHUS IPOrpaMMbl SBISETCS MPUHLMII JOCTYIHOCTH.
OKCIIEpUMEHTAIbHbIE JJaHHBIE, MOJYYEHHbIE YYAUIUMUCS IPU BBINOJHEHUU KOJMYECTBEHHBIX
OTBITOB, TO3BOJIAT YYAIUMCSl CAMOCTOSITENBHO JI€laTh BBIBOJbI, BBIABIATH 3aKOHOMEPHOCTH.
[Tonxo/pl, 3alI0)KEHHBIE B COJEp)KAHUE MPOTpaMMbl Kypca KpYXKKa, CO3Jal0T HEOOXOIUMbIe
YCIIOBUS JJI1 CUCTEMHOI'O YCBOCHHUS YUALIUMUCS OCHOB HayKH, /11 00€CIIeYeHNs pa3BUBAIOILETO
¥ BOCITUTHIBAIOIIETO BO3ACHCTBHS 00ydeHHs Ha JMYHOCTH yyaiierocs. @opmupyemble 3HAHUS
JIOJKHBI CTaThb OCHOBOM CHCTEMBbI YOEKIEHHUH LIKOJIbHUKA, EHTPAJIbHBIM SJPOM €r0 Hay4HOI'O
MHUPOBO33PEHUS.

Ilens: GopmupoBaHHE 3HAHMI OCHOB XHWMHYECKOM HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKON [EATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOU KYJIBTYPBI.

3aoauu:

- (popmHpoBaHUE CHCTEMbl XMMUYECKMX 3HAHUN - BaKHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUYECKUX MOJO0KEHUH, TOCTYIHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HAyKH, 3HAHUI O HayyHBIX METOJIaX M3y4EHHUS BEIIECTB MU XMMHUYECKHX pEaKklui, a TaKXKe B
(GOopMHpPOBAHUU U PA3BUTUU YMEHUH M CIIOCOOOB AEATENBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HAOJIIOJICHUEM U TPOBEIEHHUEM XHUMHUYECKOTO0 JKCHEPUMEHTa, COOJIIOJCHUEM IpPaBUI
6e301acHOro oopalleHus ¢ BeIeCTBaMH B TOBCETHEBHOM JKU3HU;

- pa3BUTHE U CaMOPa3BUTHUE JINYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U O0IIEeH KYIbTYpbI;

- o0y4yeHHe YMEHHMIO YYUTBHCS U MPOJIOJIKATH CBOE 0Opa3oBaHUE CaMOCTOSITEIbHO CTAHOBUTCS
OJIHOM U3 BaKHEUIINX (QYHKIUH y4EOHBIX MTPEIMETOB,;

- (GOopMHpOBAHHE HHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHON ananTHUpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

- HaNpaBJICHHOCTh 00Y4YEHUS Ha CUCTEMaTHYeCKOe MPUOOIICHUE YUaluXcs K CaMOCTOSTEIbHOMN
MO3HABATEJILHOM JEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUus, (POPMUPYIOIIUM MOTHUBALUIO U
pa3BUTHE CTIOCOOHOCTEH K XHMMUH;

- obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYaIOIMIMMUCS  OIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

- popMUpOBaHNE YMEHUI OOBSICHATH U OLIEHUBATh SBJICHUS OKPYXKAIOIIETO MUPa Ha OCHOBAHUU
3HAHUH U OMbITA, OJYUYECHHBIX MPU U3YUYEHUU XUMUU;

- ¢opMupoBaHHe Yy OOy4arOUIMXCsd T'YMAHMCTUYECKUX OTHOIICHUN, MOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJOTUYECKH IIEJIECOO0PAa3HOr0 MOBENCHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;



- pa3BUTHE MOTHBAIMHM K OOYyYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npo(uiIs ¥ HANPABICHHOCTH JlaTbHEHIIero o0yueHusl.

Peanuzanus NMPaKTHYECKOM YacTH JOMOJTHUTEILHON 001eodpazoBaTeIbHOM
o0umepa3BuBaOIIell  MporpaMMbl  «YBJIeKaTeJbHAs  XHMHS»  NpeaycMaTpuBaeT
HCNoJIb30BaHue oOopynoBanusi llenTpa o0pa3oBaHMsl  e€CTECTBEHHOHAYYHOH U
TeXHOJI0Tru4ecKkoii HanpaBJjieHHOcTel «Touka pocray.

1. Conepxanue nporpaMmbl

Y4eOHO-TeMaTH4eCKUi IJ1aH JTOMOJIHUTEIBbHOM 00pa30BaTEIbHON POTrpaMMBbl

KoaundecTBo yacos
Ne o/ Ha3Banue pa3iena, TemMmbl
Bcero ‘ Teopus | IIpakTnka
1. Paszgea 1
MeToapl TO3HAHUS B XUMHUH ‘ 6 ‘ 2 | 4
2. Pasznen 2
[lepBoHaUYaIbHBIE XUMUYECKHE 8 5 3
ITOHSTHS
3. Pasznen 3
PacTBOpsI | 6 |1 |5
Paznen 4
4. XUMHUYECKUE PEAKINU | 7 |2 |5
Pa3znea 5
5. OCHOBHBIE KJIACCHI 5 2 3
HEOPTaHMYECKUX COCTUHEHMI
Pa3gen 6
6. XuMuueckas CBI3b 2 1 1
Hroro yacos 34 13 21

Co;lepmamle yqeﬁﬂo - TEMAaTHYCCKOIO IJIaHa

Paszoen 1. Memoowl nosuanus 6 xumuu (6 uacos)

3HAKOMCTBO C OCHOBHBIMH METOJIaMU HayKH. DKCIIEPUMEHTaIbHbIe OCHOBBI XUMHUHU. 3HAKOMCTBO
HIKOJBHUKOB C OCHOBHBIMH METOJIaMH HCCIIEI0OBaHMsI U 000pyJOBaHUEM IEHTpa 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYeCKOW HampaBieHHocTed «Toukm poctay. I[lpaBuia
NOBEJICHNUs B KaOMHeTe XMMUU. BBoaHBIN MHCTpyKTaX. [IpencTaBieHre 0 TOUHOCTH U3MEPEHUH
u(pPOBBIX JAaTYUKOB M aHANOroBbIX NpuOopoB. [IpencraBieHue o Temmneparype MIaBiIeHUS,
00paTUMOCTH TIJIABJICHUS U KPUCTAIUTU3AIUH.

[Tpaktuueckas padota Ne 1 «M3yueHue CTpOCHHS TUTAMEHH.

JlaGopatopuslii onbIT Ne 1 «Jlo kakoi Temneparypbl MOKHO HAarpeTh BEIIECTBO?».
Jlaboparopusbiii onbIT Ne 2 «M3mepeHne TeMiiepaTypbl KHUIEHHS BOABI C MOMOIIBIO JAaTYMKa
TEMIIEPATYPHI U TEPMOMETPAY.

Jlaboparopubiii ombiT Ne 3 «Omnpenenenue TemmepaTypbl IUJIABICHUS M KpHUCTaUIM3alMU
MeTaJlIa.

Paszoen 2. Ilepeonauanvhule xumuueckue nouamus (6 4acos)

Hewmuoro u3 ncropun xumuu. XuMus BYepa, CeroiHs, 3aBTpa. [IpocTeie U ClIOKHBIE BElECTBA.
®uznyeckue U XUMHUYECKUE CBOMCTBA BemiecTB. YncTele BemecTBa U cMecu. OTIn4Me YUCThIX
BemecTB OT cMeceit. CriocoObl pa3zesieHus cMeceil. 3aKOH COXPAaHEHHS MacChl BEIIIECTB.
[Tpaktuyeckas padora Ne 2 «CriocoObl pa3zienieHus: cMeceii».



Jlaboparopusrii onbiT Ne 4 «OrmipeneneHre BOJONPOBOIHON U AUCTUIUIMPOBAHHOMN BOJIBI.
JemoHcTpanmoHHbIi skciepuMeHT Ne 1 «3akoH coXpaHEHHUs MacChl BELIECTBY.

Paszoen 3. Pacmesoput (6 uacos)

[TonsiTue o0  pacTBOpax: OIpEAEICHUE  PacTBOPOB, PACTBOPUTEIH, PACTBOPUMOCTD,
Kkinaccudukanus pactBopoB. Kpucrammoruaparsl. BeipamuBanue kpuctamioB. CrocoObl
BBIPQXEHHUSI KOHLIEHTPALMKU PAacTBOPOB: MAcCOBas J10JI1 PAaCTBOPEHHOIO BEIIECTBA, MOJISIPHAs
KOHILICHTpALUS.

[Tpaktuyeckas padora Ne 3 «OmpeneneHne KOHLIEHTPAIMHM BEUIECTB KOJIOPUMETPHUECKUM II0
KaJIMOPOBOYHOMY TpaduKy».

JlaGopatopubiit  onbiT Ne 5 «M3yueHue 3aBUCUMOCTH PAaCTBOPUMOCTH BEIECTBA OT
TEMIIEpaTypbI».

JlaGopatopusiii onbIT Ne 6 «HabmroaeHune 3a pocToM KpUCTAJIIOB.

Jlaboparopusiii onbiT Ne 7 «llepechllieHHbII pacTBOP».

Jlaboparopuslii onbIT Ne 8 «OrnipeneneHne TeMieparypbl pa3iiockeHNs KPUCTAITIOTUAPATA.

Pazoen 4. Xumuueckue peaxyuu (7 uacos)

Xumnueckue peakuuu. IlpusHakum xumumdeckux peakuuid. Kraccudukanus XuMuueckux
PEaKIyii Mo pa3Iu4YHBIM MpU3HaKaM. Peaknuu coennHeHus, pa3ioKeHus, 3aMeIeHus, OOMEHa,
HEUTpaIU3aIUH.

JlaGopatopasrii onbIT Ne 9 «Peakmust coenunenus docdopa ¢ kucaopoaoMm, okcuaa dpocdopa (V)
C BOJION».

Jlaboparopusiii onbiT Ne 10 «Peaknus pasnoxenus ruapokcuaa meau (10)».

Jlaboparopusriii onbiT Ne 11 «Peakuus pa3noxkeHust MaJaXuTay.

Jlaboparopubiii onbIT Ne 12 «Peakuus 3aMmelleHus MeIU JKEJIEe30M B PAcTBOpPE MEAHOIO
KyIIOpOCa».

Jlaboparopubriii onbiT Ne 13 «Peaknusi 3amenieHusi BOJAOpOJia IIMHKOM B PacTBOPE COJISTHOM
KHCIIOTBI.

Jlaboparopubrii onbiT Ne 14 «Peaknus 3amelieHus BoaOpoAa KajdblUeM (HaTpueM, JUTHEM) B
BOJIEY.

Jlaboparopubiii onbiT Ne 15  «Peakuust oOMeHa MexIy KapOOHATOM KajibIMsl U COJSTHOU
KHUCJIOTOW».

Jlaboparopuslii onbIT Ne 16 «Peakiins oOMeHa MeX1y XJI0PHA0M Oapusi U CEpHON KUCTIOTOM.
Jlaboparopusrii onbIT Ne 17 «Peakuus HeHTpamu3anum

JemoHcTpanoHHbI dKcriepuMeHT No 2 «BpijeneHue ¥ MOTJIONMIEHHE Teria — TPH3HAK
XUMHUYECKON PEAKLINM.

Pa3zoen 5. OcnosHuvle knaccel HeopeanHuueckux coeoureHul (5 uacos)

Knaccudukanus HeopraHmdeckux coeAuHeHud. OKCUABI — COCTaB, HOMEHKJIATypa,
KJaccupuKkanus, XuMuueckue cBoiicrtsa. [IoHsATHE O TMAPOKCHAAX — KUCIOTAaX U OCHOBAHHUSX.
Hazpanus u coctaB ocHoBanui. 11[€noun, nx cBoiicTBa U croco6sl monyueHus. Hepactsopumblie
OCHOBaHHMSA, UX CBOHCTBa M cCrocoObl momydeHus. OKCHIBl M THAPOKCHUIBI, OOIajgarolne
ampotepHpiMu cBoicTBamMu. Kiaccuduxanus Kuciaor (B TOM 4HCIE OpPraHUYECKUue U
HEOpPraHMYecKue), MX COCTaB, HOMeHKJarypa. OOmmMe XHMMHUYECKHe CBOMCTBA KHCIOT. Psn
aKTHBHOCTH MeTautoB. CocTaB, HOMEHKJIATypa COJied, TpaBuia COCTaBJICHHS (OPMYJ COJIEH.
XHUMHUYECKUE CBOICTBA COJIEH.

[Ipaktuueckas padota Ne 4 «[lonyueHrne METHOTO KyIIOpocay.

JlaGopatopuslii onbIT Ne 18 «Ormpenenenue cocraBa Bo3ayxay.

JlabGopatopusiit onbIT Ne 19 «Omnpenenenne pH paznmuyHbix cpemy.

JlaGopatopuslii onbIT Ne 20 «OnpeneneHne KUCIOTHOCTH ITOUBY.

JemoncTpanronnbiid skcriepuMeHT Ne 3 «OcHoBanus. TermoBoit 3 dekT peakuuu ruapoKcuIa
HATpUs C YIJIEKUCIIBIM ra30M».



Pazoen 6. Xumuueckasn cesazv (2 uaca)

Xumuueckass CBs3b. Buapl xumuueckod cBs3u. Kpucramimdeckoe CTpOEHHE BEILIECTBA.
Kpucrannnueckue peméTku — aToMHasi, MOHHAsI, MOJIEKYJISIPHAS. U UX XapaKTEPUCTHKHU.
JlemoHcTpaunoHHbli 3kcriepuMeHT Ne 4 «Temneparypa niaBieHUs BEIECTB ¢ Pa3HbIMU TUIIAMU
KPUCTAJUTMYECKUX PELIETOK»

Ilnanupyemoie pezyromamaot
Jluunocmuvie pezynrbmamoi
OO0yuaronuiicss HOIYIUT BO3MOXKHOCTH JUIsI (YOPMUPOBAHHS CIEAYIOUINX JIMYHOCTHBIX Y'Y /1
* onpezeeHre MOTUBALMY U3yYeHHsI yUeOHOro MaTepuana;
* OIICHWBAaHHE YCBAaWBAaEMOro y4eOHOro MarepHaia, MCXOAS U3 COLHUAIBHBIX W JIMYHOCTHBIX
IIEHHOCTEH;
* [IOBBILLIEHUE CBOEr0 00pa30BaTEbHOTO YPOBHSA U YPOBHSI TOTOBHOCTU K M3YYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHM, CBI3aHHBIX C Pa3BUTUEM XUMHHU U OOILECTBA;
* 3HaHUE MPABWJI TIOBEJICHUS B YPE3BBIYANHBIX CUTYAIHAX;
* OLICHHBAHUE COLMAIBHON 3HAUUMOCTH MPO(ECCHid, CBI3aHHBIX C XUMUEH;
* BIAJCHME IIpaBWIaMHd O€30MacCHOr0 OOpalleHUs C¢ XUMUYECKUMHU BEIECTBAMU MU
000pyI0BaHUEM, ITPOSIBICHUE KOJIOIMUECKON KYJIbTYPBHI.
Memanpeomemmuvie pe3yromamuol
PerynsatuBHbie
OOyuaronuiics OTYIUT BO3MOXKHOCTD IS (DOPMUPOBAHHS CIEAYIOUINX PEryiIaTUBHBIX Y'Y J1:
* LIeJIeTI0JIaraHue, BKJIoYasi IOCTAHOBKY HOBBIX 1ieJiel, IpeoOpa3oBaHue MPaKTUUECKON 3ajauu B
[I03HABATEJIbHYIO, CaMOCTOSATEIbHBIA aHAU3 YCIOBUM JOCTHMKEHMSI LI€IM Ha OCHOBE YyuéTa
BBIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM YU€OHOM MaTepuae;
* IJTAHUPOBAHUE MMYTH JTOCTHXKEHUS LIENeH;
* YCTaHaBJICHME LIEJIEBBIX MPUOPUTETOB, BBIJEICHHE aJbTEPHATUBHBIX CIIOCOOOB TOCTHXKEHUS
eI ¥ BeIOOp Hanbosee 3ppekTUBHOTO crocooa;
* YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMs U YIPABJIATH UM;
* YMEHHE IPUHUMATH PEHICHUS B IPOOJIEMHON CUTYaINH;
* IOCTAHOBKA Y4EOHBIX 3aJ]au, COCTAaBJICHHE IUIaHa U MOCIEeI0BATEIbHOCTH AEHCTBUIL;
* opranu3zaiys padodero MecTa Mpu BBINOJIHEHUH XUMHUYECKOT0 SKCIIEPUMEHTA;
* MPOTHO3MPOBAHUE PE3YJIbTATOB OOyUEHHs, OLCHMBAHHWE YCBOCHHOTO MaTepHaia, OIeHKa
KayecTBa M YPOBHS TIOJYYEHHBIX 3HAHHWM, KOpPpEKIMs IUlaHa U crnocoba AecTBUs mpu
HE00XO0/IUMOCTH.
IlosnasamenvHoie
OO6yuaromuiics NOIYIUT BO3MOXKHOCTH [T (POPMUPOBAHUS CIEAYIONIMX MO3HaBaTeNbHBIX Y Y I:
* ITIOVCK W BBIJIEICHUE WH(POPMAIIHH;
* aHaNM3 yCIOBMHA W TpeOOBaHMU 3ajauu, BHIOOpP, COMOCTaBIEHHME M OOOCHOBaHHME CIIOCO0a
pelleHus 3aauu;
* BbIOOp Hamboisiee 3((PEKTUBHBIX CIOCOOOB pEIIEHUsS 33Jaud B 3aBUCHMOCTHU OT KOHKPETHBIX
YCIIOBHI;
* BBIIBIKEHHE U 000CHOBaHME I'MITOTE3bl, BBIOOP crioco0a e€ MpoBepKH;
* CaMOCTOSITEJIbHOE CO3[]aHUE aIrOpUTMa JIEATEIbHOCTH MPHU PEIICHUH MpoOieM TBOPUYECKOTO U
MIOUCKOBOTO XapaKTepa;
* YMEHHS XapaKTepHU30BaTh BELIECTBA I10 COCTaBYy, CTPOECHUIO U CBOMCTBAM;
* OIMCBHIBAHUE CBOWCTB: TBEPABIX, JKUIKUX, TIa3000pa3HBbIX BEIIECTB, BBIACICHUE HX
CYIIECTBEHHBIX IPU3HAKOB;
* U300paXeHUE COCTAaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0O XMMHUECKUX (HOPMYJT M CYIIHOCTH
XMMHYECKHX PEaKLUi ¢ TOMOIBIO XUMUYECKUX YPAaBHEHUI];
* TIpoBe/ieHUe HaOJI0CHUH, ONMUCAaHNEe MPU3HAKOB M YCIOBUI TEUEHHUS] XMMUYECKUX PEaKLUH,
BBIIIOJIHEHNE XMMHUYECKOIO SKCIIEPUMEHTA, BBIBOABI HAa OCHOBE aHajIW3a HaONIOJCHUH 3a



HKCIIEPUMEHTOM, peIICHUE 3aJad, IOJIyYeHHEe XHWMHUYECKOM HWHGPOpPMALUU W3 PA3TUUYHBIX
UCTOYHUKOB,;

* YMEHHUE OpPraHU30BbIBaTh UCCIIEA0BAHUE C LIETIbIO IPOBEPKU TMIIOTES;

* YMEHHUE JIe1aTh yMO3aKII0UEHUs (MHAYKTUBHOE U 110 aHAJIOTMHU) U BBIBOABI;

* yMeHHE OOBEKTMBHO OILIEHMBATh WH(POPMAIMIO O BEUIECTBAX M XUMHUYECKUX IpoIleccax,
KPUTUYECKH OTHOCUTBCS K IICEBIOHAyYHOU MH(POPMALIUH.

Kommynuxamusnwvie

OOyuarouuiics HNOJYYUT BO3MOXKHOCTH Ul (DOPMHUPOBAHMS CIEAYIOUIMX KOMMYHHMKATHBHBIX
YV

* [IOJIHO€ M TOYHOE BBIPAXKEHHE CBOMX MBICIEH B COOTBETCTBUU C 3aJayaMH U YCJIOBUSIMU
KOMMYHHKAIIHH;

* aJIEKBaTHOE HCIIOJb30BAHUE PEUYEBBIX CPEICTB I y4acTHUs B JUCKYCCHU U apryMEHTaluu
CBOCH MO3MIMHU, YMEHHE IMPEJCTAaBIATh KOHKPETHOE COAEpKaHHWE C COOOIIEHHEM €ro B
INUCbMEHHOW M YCTHOM (opme, ompezaeneHue cnocoOOB B3aUMOJCHCTBUSA, COTPYAHUYECTBO B
MOWCKE B cOope MH(pOpMaIn;

* OIlpeJieJIeHUe CIOCO0O0B B3aUMOEHCTBUS, COTPYIHUYECTBO B MOMCKE U cOope MHGpopMauuy,
ydacThe B JUaJOre, MJIaHUPOBAaHUE OOIIMX CIOCOOOB pa-00ThI, MPOSBICHUE YBAXKUTEIHHOTO
OTHOILEHUS K JPYTUM YYalIUMCS;

* OIMCAaHUE COJEP’KAHUS BBHINOJIHIEMBIX JECUCTBUNH C LEJNbI0 OPUEHTUPOBKU B IPEIAMETHO
HPAaKTUYECKOH J1eATeNbHOCTH;

* YMEHHS YYUTHIBATh pa3Hble MHEHHS W CTPEMHTBHCS K KOOPAWHAIMH PA3TUYHBIX TO3UIUI B
COTPY/AHUYECTBE;

* hopmMynHpoBaTh COOCTBEHHOE MHEHHE W TTO3UINIO, ApTYMEHTHPOBATh U KOOPAMHUPOBATH €€ C
HNO3ULHMAMHU NMAapTHEPOB B COTPYAHUYECTBE NPH BbIPAOOTKE OOLIEro pelieHHus B COBMECTHOU
JeSITEIIbHOCTH;

* OCYUIECTBISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIb;

* IUIAHUPOBaTh O0OIIME CMOCOOBl PabOThl; OCYHIECTBIATh KOHTPOJb, KOPPEKIHIO, OLIEHKY
neicTBuil mapTHEpPa, yMeTh yOexk1aTh;

* HCIIOJIb30BaTh a/IKBATHBIE S3BIKOBBIE CPEACTBA Ul OTOOpPa)KEHUs CBOMX YYBCTB, MBICIIEH,
MOTHBOB M TIOTpeOHOCTEH; oToOpakaTh B peud (omucaHue, OOBSICHEHHE) COACpIKaHUE
COBEpIIAeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMANIM3UPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEH peuu;

* pa3BUBaThb KOMMYHUKAaTHUBHYIO KOMIIETEHIIMIO, UCIOJIb3Yysl CPEACTBA YCTHOW M NMHUChMEHHOMN
KOMMYHUKAIlMM Mpu padoTe C TeKcTaMH Y4YeOHMKa U JIONOJHUTENbHON JHUTEepaTypou,
CHPAaBOYHBIMU TaOJIMIIAMH, TPOSBIATE TOTOBHOCTh K YBA)XKEHUIO HHOM TOUYKHM 3pEHHUS MpH
00CYXJIEHUH PE3y/bTaTOB BHIMOJTHEHHON paOOTHI.

Ilpeomemmnule pesynvmamol

OO0yuarommiicss HayYuTCs:

* IPUMEHATH OCHOBHBIE METO/IbI MIO3HAHMS: HAOII0ICHNUE, U3MEPEHHE, SKCIIEPUMEHT;

* ONMCHIBATh CBOMCTBA TBEP/BIX, KUIKUX, Ta3000pa3HbIX BEIIECTB, BBHIJIENSS UX CYIIECTBEHHBIE
NPU3HAKH;

* PacCKpbIBAaTh CMBICI 3aKOHA COXPAHEHHUSI MAcChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON T€OpHUH;

* pa3nuyaTh XMMHYECKHE U (PU3NYECKUE SBJICHUS, Ha3bIBaTh MPU3HAKU M YCIOBHS NMPOTEKAHUS
XUMUYECKHUX PEAKINN;

* coOr0/1aTh MpaBmiia 6€301acHoi paboThI PH MTPOBEAECHUH OIBITOB;

* 110J1b30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM U MTOCY/IOM;

* [10JTy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepH30BaTh (PU3NYECKHE U XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX
COCMHEHUH, IPOBOAUTH OIIBITHI, MTOATBEPKAAIONINE XUMUUYECKHAE CBOMCTBA N3YUYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB;



* pacKpblBaTb CMBICI IIOHATHS «PacTBOP», BBIUUCIATH MAaCCOBYIO JIOJIIO PacTBOPEHHOIO
BElIeCTBA B PAacTBOpE, TOTOBUTH PACTBOPHI C ONpeAeNEHHON MacCOBOM 10 pacTBOPEHHOTO
BELIECTBA;

* XapaKTepHu30BaTh 3aBUCHUMOCTh (DU3MUYECKHX CBOMCTB BEIIECTB OT THMA KPHUCTAJUIMYECKOU
peL[IéTKI/I, OIPCACIIATL BU XUMHUYECKOU CBSI3U B HCOPTaHUYCCKUX COCAUHCHUAX

* IPOBOJIUTH OIBITHI MO MOTYYEHHUIO U U3YYECHUIO XMMUYECKUX CBOMCTB Pa3IMUHbIX BEIIECTB;

* IPaMOTHO 00paIIaThcs C BEIMIECTBAMHU B MTOBCEHEBHOM KHU3HU.

OO0yyaronuiics MOJIy4uT BO3MOXKHOCTh HAYUUTHCS:

¢ BbIABUT'aTb U MPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bl O XUMHUYCCKUX CBOMCTBAX BCIICCTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKUE PEAKIIMU, O XapaKTepe
Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

* XapaKTepHU30BaTh BEIIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh MPUYHMHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

* HCMOJb30BaTh NPUOOPETEHHBIE 3HAHUS I SKOJOTHMYECKH TPaMOTHOIO IIOBEACHUS B
OKpYKaroIlEeH Cpese;

* WUCIOJB30BaTh MPHOOPETEHHBIE KIIOYEBBIC KOMIIETEHIIMM MPHU BBINOJIHEHUU IPOEKTOB H
pemeHnn y4eOHO-MCCIeI0BaTeIbCKIX 3aad 10 M3yYEHHIO CBOWCTB, CIIOCOOOB IMOJNYyYCHHS H
pacro3HaBaHUsI BEILIECTB;

* 00BEKTHUBHO OLICHUBAThH I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHNYCCKUX ITPOLECCAX;

* OCO3HaBaTh 3HAUYEHHE TEOPETHUYECKHX 3HAHUN MO XUMHH JJS MPAKTUYECKOH NesSTeNIbHOCTH
YEJI0BEKa;

* CO3/1aBaTh MOJICJIM U CXEMBI JIJIsl pelIeHHs Y4eOHbIX U TTO3HABATEeNbHBIX 3a7a4;

NOHUMAaTh HEOOXOAMMOCTh COOJIIOJICHHS TPEIIMUCAHUMN, TpengaraeMblX B WHCTPYKIHAX TI0

HCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U Ap.

2. KanenpapHblii yueOHb1ii rpaguk

Ne Bpewst ®opma Koa- MecTo
u/n Mara I'pynna | npoBeneHus S BO Tema 3ausiTus R
3aHATHSA 4acoB
1. Paznen. Mertoabl no3HaHusi B XuMuu (64)
1 03.09.2024 | 1 15.20-16.00 | mHTepakTHBH | 1 OCHOBHBIE METOIBI kaburer 31
03.09.2024 | 2 16.10-16.50 | Jexmus SEA N
04.09.2024 | 3 15.20-16.00
04.09.2024 | 4 16.10-16.50
2 10.09.2024 | 1 15.20-16.00 | unTepakTuBH | 1 OKcrnepuMeHTallbHble | KabuHer 31
10.09.2024 | 2 16.10-16.50 | siekuus OCHOBBI XUMHUU
11.09.2024 | 3 15.20-16.00
11.09.2024 '4 16.10-16.50
3 17.09.2024 | 1 15.20-16.00 | mpaktukym |1 [TpakTrueckast kabuner 31
17.09.2024 | 2 16.10-16.50 pabora Ne 1
18.09.2024 | 3 15.20-16.00 «3ydenue ctpoeHust
18.09.2024 | 4 16.10-16.50 IUIAMEHN
4 24.09.2024 | 1 15.20-16.00 | mpaktukym |1 [Ipencrasienue o kabuner 31
24.09.2024 | 2 16.10-16.50 TOYHOCTH U3MEPEHUN
25.09.2024 | 3 15.20-16.00 U (POBBIX TATIHKOB
25.09.2024 | 4 16.10-16.50 Y aHAJIOTOBBIX
puOOpOB
5 01.10.2024 | 1 15.20-16.00 | mpaktukym | 1 [Ipencrasnenue o kabuner 31
01.10.2024 | 2 16.10-16.50 TeMIeparype
02.10.2024 | 3 15.20-16.00 IUTaBJICHUS U




02.10.2024 | 4 16.10-16.50 o0paTUMOCTH
TUTABJICHUS.
JlaGopaTopHBIii OTIBIT
No 1 «Jlo kakoit
TEMIEPATYpPbl MOXKHO
HarpeTh BEIIECTBO? .
JlaGopaTopHBIii OTIBIT
Ne 2 «M3mepenue
TEeMIEPaTypbl
KHUIICHUS BOJBI C
MOMOUIBIO AaTYMKA
TEMIIEPATYPHI U
TEPMOMETPAY.
6 08.10.2024 | 1 15.20-16.00 | mpaktukym |1 [IpencraBnenue o kabuner 31
08.10.2024 | 2 16.10-16.50 KpUCTaJUIM3ALUU.
09.10.2024 | 3 15.20-16.00 JlabGopaTopHEIil ONBIT
09.10.2024 | 4 16.10-16.50 Ne 3 «Onpenenenue
TEMIIEPATYPHI
TUTaBJICHUS U
KPUCTAILTU3AIUN
MeTaJlyia
3nea 2. [lepponayajibHble XUuMHYecKHe MOHATHSA (84)
7 15.10.2024 | 1 15.20-16.00 | unTepakTuBH | 1 HemHoro u3 ucropuu | kabuner 31
15.10.2024 | 2 16.10-16.50 | Jiekuus XUMUHU
16.10.2024 | 3 15.20-16.00
16.10.2024 | 4 16.10-16.50
8 22.10.2024 | 1 15.20-16.00 | unrepakTuBH | 1 Xumus Buepa, kabuner 31
22.10.2024 | 2 16.10-16.50 | siekuus CErofHs, 3aBTpa
23.10.2024 | 3 15.20-16.00
23.10.2024 | 4 16.10-16.50
9 05.11.2024 | 1 15.20-16.00 | Gecenma 1 [TpocTeie u crnoxxknble | kKabuner 31
05.11.2024 | 2 16.10-16.50 BeIIleCTBa
06.11.2024 | 3 15.20-16.00
06.11.2024 | 4 16.10-16.50
10 | 12.11.2024 | 1 15.20-16.00 | Gecenma 1 dusnyeckue u kabuuer 31
12.11.2024 | 2 16.10-16.50 XUMHUYECKHE
13.11.2024 | 3 15.20-16.00 CBOIICTBA BEIIECTB
13.11.2024 | 4 16.10-16.50
11 |19.11.2024 | 1 15.20-16.00 | mpaktukym |1 Yuctele BemecTBa U | kKabuHer 31
19.11.2024 | 2 16.10-16.50 cmecu. Otinnuaue
20.11.2024 | 3 15.20-16.00 YHUCTBIX BEIIECTB OT
20.11.2024 [ 4 16.10-16.50 cMecei.
JlaGopaTopHBIi OTIBIT
Neo 4 «Onpenenenue
BOJIOITPOBOAHOMN U
TUCTHIITUPOBAHHOM
BOJIBI»
12 ] 26.11.2024 | 1 15.20-16.00 | mpaktukym | 1 Croco0b1 kabuner 31
26.11.2024 | 2 16.10-16.50 pas3zeneHus cMecei
27.11.2024 | 3 15.20-16.00
27.11.2024 | 4 16.10-16.50




13 ]03.12.2024 | 1 15.20-16.00 | mpaktukym | 1 [TpakTrueckast kabuner 31
03.12.2024 | 2 16.10-16.50 pabota Ne 2
04.12.2024 | 3 15.20-16.00 «Crioco0bl
04.12.2024 | 4 16.10-16.50 pa3iesieHus: cMecei»
14 |10.12.2024 | 1 15.20-16.00 | unrepakTHBH | 1 3aKOH COXpaHCHHUS kabuuer 31
10.12.2024 | 2 16.10-16.50 | mexmus MAacCHI BEIIECTB.
11.12.2024 | 3 15.20-16.00 JleMOHCTpalOHHBIH
11.12.2024 | 4 16.10-16.50 skcriepuMeHT Ne |
«3aKOH COXpaHEHUS
MaccChl BEIIECTBY
Pasznen 3. PactBopnl (6 4)
15 | 17.12.2024 | 1 15.20-16.00 | mnTepakTuBH | 1 [Tonsitue o kabuner 31
17.12.2024 | 2 16.10-16.50 | Jexuus pacTBopax:
18.12.2024 | 3 15.20-16.00 oTpesiesieHue
18.12.2024 4 16.10-16.50 pacTBOpOB,
pacTBOpUTEIH,
KJ1accuukams
pacTBOpOB.
JlaGopaTopHbIi OTIBIT
Ne 7
«[lepechIeHHBIH
pacTBOp»
16 | 24.12.2024 | 1 15.20-16.00 | mpaktukym |1 PactBopuMOCTSD. kabuner 31
24.12.2024 | 2 16.10-16.50 JlabopaTopHbIil ONBIT
25.12.2024 | 3 15.20-16.00 Ne 5 «M3yuenue
25.12.2024 [ 4 16.10-16.50 3aBHCHUMOCTH
pPacTBOPUMOCTH
BEIIIECTBA OT
TEMIIEPaTypPhI».
17 | 14.01.2025 | 1 15.20-16.00 | mpaktukym |1 Kpucrannoruaparsl. | kabuner 31
14.01.2025 | 2 16.10-16.50 JlaGopaTOpHBIi OTBIT
15.01.2025 | 3 15.20-16.00 Ne 8 «Onpenenenue
15.01.2025 [ 4 16.10-16.50 TEMIEPATYPbI
passoKeHus
KPUCTAJUTOTHAPATA»
18 |21.01.2025 | 1 15.20-16.00 | mpaktukym | 1 BripanuBanue kabuner 31
21.01.2025 | 2 16.10-16.50 KpHUCTAJIJIOB.
22.01.2025 | 3 15.20-16.00 JlaGopaTopHBIit OBIT
22.01.2025 | 4 16.10-16.50 Ne 6 «Habmonenue
3a POCTOM
KPHUCTAJIJIOB
19 | 28.01.2025 | 1 15.20-16.00 | mpaktukym |1 CrniocoOsl kabuner 31
28.01.2025 | 2 16.10-16.50 BBIpKECHUS
29.01.2025 | 3 15.20-16.00 KOHIIEHTpalluu
29.01.2025 | 4 16.10-16.50 pPacTBOPOB: MaccoBast
JI0J1s1 paCTBOPEHHOTO
BEIIECTBA, MOJISIPHAS
KOHI[EHTPAIHs
20 | 04.02.2025 | 1 15.20-16.00 | mpaktukym | 1 [TpakTrueckast kabuner 31
04.02.2025 | 2 16.10-16.50 pabota Ne 3
05.02.2025 | 3 15.20-16.00 «Omnpenenenue
05.02.2025 | 4 16.10-16.50 KOHIIEHTpAaLUN




BEIIECTB
KOJIOPUMETPUUYECKUM
0 KaJIMOPOBOYHOMY

rpaduKy»

Pasznea 4. Xumuueckue peakunu (74)

21 |11.02.2025 | 1 15.20-16.00 | mpaktukym |1 XuMuyeckue kabuner 31
11.02.2025 | 2 16.10-16.50 peakuuu. IIpusHaku
12.02.2025 | 3 15.20-16.00 Ny A —
12.02.2025 | 4 16.10-16.50 peaKil.
JleMOHCTpalmOHHbIN
skcriepuMeHT Ne 2
«Bproenenue u
MOTJIONICHHE TeIuIa —
MIPU3HAK
XUMUYECKOH
peaKIum»
22 118.02.2025 | 1 15.20-16.00 | uHTepakTHBH | 1 Krnaccudukanus kabuneT 31
18.02.2025 | 2 16.10-16.50 | Jexuus XUMHUYECKUX
19.02.2025 | 3 15.20-16.00 peaxkuuit 110
19.02.2025 | 4 16.10-16.50 Pa3IMYHBIM
pU3HAKaM
23 | 25.02.2025 | 1 15.20-16.00 | npaktukym | 1 Peaxiusg kabuuer 31
25.02.2025 | 2 16.10-16.50 COEIMHEHNS.
26.02.2025 | 3 15.20-16.00 JIaGopaTOPHBIit OIBIT
26.02.2025 | 4 16.10-16.50 No 9 «Peaknus
COCITMHEHUS
docdopa c
KHCIIOPOJIOM, OKCHJIA
dochopa (V) ¢
BOJIOM)
24 | 04.03.2025 |1 15.20-16.00 | npaktukym | 1 Peaxnug kaburer 31
04.03.2025 | 2 16.10-16.50 Pa3I0KEHHUS.
05.03.2025 | 3 15.20-16.00 JIaGopaTOpHBIii OIBIT
05.03.2025 '4 16.10-16.50 Ne 10 Pearus
pa3IoKEHUS
THIPOKCHUIA MEITH
(ID».
JlaBopaTopHbIil ONBIT
Ne 11 «Peakmus
pa3IoKeHUS
MaJIaXHUTa)
25 [11.03.2025 | 1 15.20-16.00 | mpaktukym |1 Peaxmus 3amemenns. | kabuner 31
11.03.2025 | 2 16.10-16.50 Ha60paT0pH],11)'I OIIBIT
12.03.2025 | 3 15.20-16.00 Ne 12 «Peaxmms
12.03.2025 ' 16.10-16.50

3aMeIIeHUsT MEeTH
’KEJIE30M B PacTBOpE

MEJIHOTO KYIIOpPOCa.

JlaGopaTOpHBIi OMBIT
Ne 13 «Peakmus




3aMeIICHHUS
BOJIOPO/ia LIMHKOM B
pacTBOpE CONSTHOM
KHCIIOTBI.
JlabGopaTopHbIi OIBIT
Ne 14  «Peaknus
3aMEeLICHMS
BOJIOPOJa KaJbIUEM
(HaTpuem, JUTHEM) B
BOZIE»

26 |18.03.2025 | 1 15.20-16.00 | npaktukym | 1 Peaknust oOMeHa. kabuner 31
18.03.2025 | 2 16.10-16.50 _]_[a6opaTopHHf/'I OIIBIT
19.03.2025 | 3 15.20-16.00 Ne 15 «Peakmus
19.03.2025 4 16.10-16.50 o0OMeHa MEXKIY
KapOOHATOM KaJIbIus
U COJISTHOU
KHUCJIOTOM».
JlaGopaTopHBIi OIBIT
No 16  «Peakuus
obMmeHa MEXIy
XJIOpUIOM Oapusi u
CEpHOM KUCIIOTON
27 |01.04.2025 | 1 15.20-16.00 | mpaktukym |1 Peakuus kabuner 31
01.04.2025 | 2 16.10-16.50 HeHTpaau3alum.
02.04.2025 | 3 15.20-16.00 JIaGopaTopHbIii OIBIT
02.04.2025 | 4 16.10-16.50 No 17  «Peakius
HEUTpaIU3aLun»
Paznesn S. OcHOBHbBIE KJIACCHI HEOPTAHMYECKHUX coeIMHeHui (5 1)
28 108.04.2025 | 1 15.20-16.00 1 Oxcubl. kabuner 31
08.04.2025 | 2 16.10-16.50 JIaGopaTOpHBIiA OIBIT
09.04.2025 | 3 15.20-16.00 Ne 18 «Ompenenenue
09.04.2025 | 4 16.10-16.50 COCTaBa BO3IyXa»
29 |15.04.2025 | 1 15.20-16.00 | mpaktukym |1 OcHoBaHus. kabuner 31
15.04.2025 | 2 16.10-16.50 JleMOHCTpAIIMOHHBIHI
16.04.2025 | 3 15.20-16.00 skcrepuMenT Ne 3
16.04.2025 4 16.10-16.50 «OcHOBaHMsL.
TennoBoit a¢ ekt
PEaKIuu THIPOKCH A
HATpUs C
YIIIEKUCIIBIM Ta30M»
30 |22.04.2025 |1 15.20-16.00 | mpaktukym |1 Kucnotsr. kabuner 31
22.04.2025 | 2 16.10-16.50 Ha60paT0pH],11)'I OIIBIT
23.04.2025 | 3 15.20-16.00 Ne 19 «Onpenenenue
23.04.2025 | 4 16.10-16.50 pH pasnmamsx
cpem».
JlaGopaTopHbIi OTIBIT
Ne 20 «Onpenenenue
KHCIIOTHOCTH TTOYB)
31 |29.04.2025 | 1 15.20-16.00 1 Conu kabuner 31




29.04.2025 | 2 16.10-16.50
30.04.2025 | 3 15.20-16.00
30.04.2025 | 4 16.10-16.50
32 | 06.05.2025 | 1 15.20-16.00 | mpaktukym | 1 [TpakTrueckas kabuner 31
06.05.2025 | 2 16.10-16.50 pabota Ne 4
07.05.2025 | 3 15.20-16.00 «[lonyuenue
07.05.2025 | 4 16.10-16.50 MCIHOI'0 KyImopoca»
Pa3znen 6. Xumuueckas cBsi3b
33 | 13.05.2025 | 1 15.20-16.00 | unTepakTuBH | 1 XuMuueckasi cBs3b U | kabuaer 31
13.05.2025 | 2 16.10-16.50 | siexkuus €¢ BUJIBI
14.05.2025 | 3 15.20-16.00
14.05.2025 | 4 16.10-16.50
34 |20.05.2025 | 1 15.20-16.00 | mpaktukym |1 Kpucrannnueckoe kabuner 31
20.05.2025 | 2 16.10-16.50 CTpPOGHHE BEIIECTBA.
21.05.2025 | 3 15.20-16.00 Kpucraumdeckue
21.05.2025 4 16.10-16.50 PEIETKH.
JleMOHCTpallMOHHBIN
skcnepuMeHT No 4
«Temneparypa
IJIaBJICHUSI BEUIECTB
C Ppa3HBIMH THUIAMH
KPUCTATUICCKIX
pEIIEeTOK»

Dopmbl ammecmayuy KOHmMpo/a. TBOPUECKUE U CaAMOCTOSITEIbHbIE PAOOTHI, BHICTABKH,
TECTUPOBAaHUE, KOHKYPCHI, 3aIMTYy TBOPYECKUX DPAOOT, MPOEKTOB, KOH(epeHIuH, (hecTuBai,
COpPEBHOBaHMS, TYPHUPBI, 3aUETHBIE 3aHATHUS.

3. MeTtoanueckue MaTepHaJbl M JINTEpaTypa

«Peanunzarus

00pa3zoBaTeNbHBIX

Oos3aTesqbHbIC y4eOHBbIC MaTepPHAJIbl YYCHHKA
Xumus. 8 knace/I'.E. Pynsutuc, ®©.I'. ®enpaman Mocksa «IIpocsemienue».

MeToanyeckue MaTepUaJIbl YYUTEJIA
becnanos IlaBen WBanoBuu, [opodeeB Muxaun BuxrtopoBuu. Meroanueckoe mocodue

porpamMmm

€CTECTBEHHOHAy4YHOU U

TEXHOJIOTUYECKON

HaIpPaBJIEHHOCTEN MO0 XMMHH C UCIIOJIb30BaHUEM 000py1oBaHus eHTpa «Touka pocTam.

Hudposbie 00pa3oBaTe/ibHbIE peCypPchbl H PeCYPChl CeTH UHTEPHET

1. Bacunses B.II., Mopososa P.II., Kouepruna JI. A. IIpakTMKyM NO aHaJIUTUYECKOU

xumun: Yueb. mocobue s By3oB. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., Baiicmantens X. Xumusg ans g0003HaTeNbHBIX. OCHOBBI XHMHU H
3aHuMaenbHble onbIThl. I'/IP. 1974. Ilep. ¢ nem. — JI.: Xumus, 1979. — 392 c.
3. Heprronsi B. @. Mup Boasr. — JI.: Heapa, 1979. — 254 c.

4. Kumun 1. M. O6mas xumus. [paktukym L-mukpo. PykoBoacTBo /ist cTyaeHToB. — M.:

MI'nY, 2006. — 322c.




5. Hcnons3oBanne 1mupoBBIX JgabopaTopuidi mNpu OOyYEeHWH XUMHUH B CpEIHEH
mikone/becnianos I1. . Topodee M.B., Kunun J[.M., 3umuna A.U., Opxexockuii [1.A. —
M.: BUHOM. Jlabopatopus 3Hanuii, 2014. — 229 c.

6. Kpucramnel. Kpucramioruaparsl: Meroauueckue ykasaHusi K j1a00paTOpHbIM paboTam.
6. Mudraxosa H. I11., [Terposa T. H., Paxmarymniuna U. ®. — Kazans: Kazan. roc. TexHoun. yH-
T., 2006. — 24 c.

7. Jleencon M.A. 100 BompocoB M OTBETOB IO XHMMHUHU: Marepuanbl I IIKOJbHBIX
pedeparoB, (hakyIbTaTUBHBIX 3aHATHI U ceMUHapoB: YdyeOHoe nocobue. — M.: «M3narenbcTBoO
ACT»: «M3natenscTtBo AcTpeinby, 2002. — 347 c.

8. Jleencon U. A. Xumunueckue peakuuu: TernoBoii a3¢dekT, paBHOBECHE, CKOPOCTh. — M.
8. OO0 «M3parenbcrBo Actpens, 2002. — 192 c.

9. Jlypse lO. IO. CnpaBouynuk no anamutudyeckod xumuu. — M.: Xumusa, 1971. — C.
71—89.

10. Hazaposa T.C., I'pabenkuit A.A., JlaBpoBa B.H. Xumuyeckuii 5SKCIepuMeHT B
mkojie. — M.: IIpocBemenune, 1987. —240 c.

11. Heoprannueckas xumus: B 3 1./ Ilom pen. 1O. /. TperpskoBa. T. 1: ®dusuko-

XUMHYECKHE OCHOBBI HEOPTaHWYECKOW XUMHH: YUYeOHUK N7 CTYA. BbICHIL. yuel. 3aBeneHuil/M.
E. Tamm, IO. JI. TperbsikoB. — M.: U3gatenbckuit neHTp «Akagemusi», 2004. —240 c.

12.  TIlerpsnoB U. B. Camoe HEOOBIKHOBEHHOE BemecTBO B Mupe. — M.: Ilenaroruka, 1976.
— 9% c.

13. CrpensuukoBa JI. H. I3 wero Bc€ caenano? Pacckassl o BemiectBe. — M.: Sly3a-mipecc.
2011. — 208 c.

14.  CycnennukoBa B.M, KuceneBa E. K. PykoBoACTBO MO HpPUTOTOBICHHUIO TUTPOBAHHBIX

pactBopoB. — JI.: Xumus, 1967. — 139 c.
15. @apaneit M. Ucropus ceun: Ilep. ¢ anrn./Ilox pea. b. B. HoBoxunosa. — M.: Hayka.

['maBHas penakius GpusnKo-MaTeMaTHueckoit aureparypsl, 1980. — 128 c., uin. — (bubanoreuka
«KBaHT»)
16. Xomuenko I'. I1., CeBacthsinoBa K. M. OxucanTebHO-BOCCTAHOBUTEIBHBIE PEAKITUU. —

16. M.: IIpocBemenue, 1989. — 141 c.
17. Ounmksonenus s aereid. T. 17. Xumusa / ['na. pen.B. A. Bonoaun, Ben. Hayd. pe.
17. U. Jleencon. — M.: ABanTta +, 2003. — 640 c.

18.  Oprtumo JI. Bopa: kHHra 0o camMoM Ba)KHOM BelllecTBe B Mupe: mep. ¢ ¢un. —M.: 18.
Kommacl'uzm, 2019. — 153 c.

19. YeprkoB W.H., Kykos II. H. Xumuuecknuii 3KCIIEPUMEHT C MaJbIMH KOJUYECTBAMHU
peaktuBoB. M.: IIpocBemenne, 1989. — 191 c.

20. Caiir MIY. [Ilporpamma Kypca XuMHH I ydammxcs 8—9  KiaccoB
00111€600pa30BaTENBLHOM IITKOJIBI. http://www.chem.msu.su/rus/books/2001-2010/eremin-
chemprog.

21.  Caiit OUIIN. OtkpeiThlid OaHK 3amaHuil Ui (OPMHUPOBAHUS €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

22.  Caiitr Enmnas xoiutekuuss LUQPOBBIX o00pa3oBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/catalog

23. Caititr  denepanbHBIA ~ LEHTP nH(pOpPMAIMOHHO-00pa30BaTEIbHBIX  PECYpPCOB.
http://fcior.edu.ru/

24,
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MarepuajibHO — TEXHHYECKOe o0ecreyeHne 00pa3zoBaTe/ibHOI0 Mpouecca
Y4eOHoe o0opynoBanune

Cnpapounble Tabmunpl, [leproanueckas cuctema xumudeckux diemeHToB .M. Menneneena,
Tabnuia pacTBOPUMOCTH, DJIEKTPOXMMHYECKUN pSAJ  HANPSHKEHUH METaJUIOB, MOJEIHU
KPUCTAJUTMYECKUX PEUIECTOK, MOJIETTH aTOMOB.

OO6opynoBaHue sl IPOBeIeHUs JIa0OPATOPHBIX, IPAKTHYECKUX PadoT, JeMOHCTPAIUii
Oo6opynoBanne «Touka pocra»

- TaTYUK TeMIIepaTypbl (TEpMOIIAPHBIiA);

- CIIUPTOBKA;

- TaTYUK TEMIIepaTyphl TUIATHHOBBIN;

- TEPMOMETD);

- OJIEKTpUYECKas IUINTKA,;

- TaTYUK 3JIEKTPONPOBOIHOCTH;

- LU (ppoBOH MUKPOCKOIT;

- IpUOOP TSI OTIBITOB C AJEKTPUUECKUM TOKOM;

- BECHI AJICKTPOHHBIE;

- IpuOOP ISl OIIPEICICHNs COCTaBa BO3/IyXa;

- JATYUK OITHYECKOH IJIOTHOCTH;

- natyuk pH;

- 103aTOp 00beMa JKUJIKOCTH;

- OrOpeTKa;

- JaTYUK JABJICHHUS;

- MarHUTHAs MeIIaIKa.

HITatuBbl 1a00paTOPHBIE, ITATUBBI AJIs MPOOUPOK, MPOOUPKHU, TPOOUPKOAEPIKATENN, MEPHBIE
WIMHAPBI, XUMHUECKUE CTaKaHbl, KOJIObI, BECHI 1a00OpaTOpHbIE C pa3HOBECAMH, BOPOHKH,
CTEKJIIHHBIE TAJIOYKHU, PUIbTpOBaNIbHAst OyMara, ClIMYKU, KOMIUIEKThI pEaKTUBOB, HA0OPHI
WUHIUKATOPOB.



