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IHosicuuTennLHAA 3aIHCKA

JononHutenbHas o0meoOpazoBaTenbHas OOIIEpa3BUBAIOIIAs MporpaMma  «YBieKaTelbHas
XUMHS», 0a30BOro YpoBHsS pa3paboTaHa B COOTBETCTBHM C HOPMATHBHO-TIPABOBBIMU
TpeOOBAaHUSIMU PA3BUTHS JIOTIOJHUTEIHLHOTO 00pa3oBaHUsl JeTed W B COOTBETCTBHH C
HOPMAaTUBHBIMH TOKYMEHTaMHU:

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

- KoHnenmus pa3BuTusi 1OMOJHATENIbHOTO oOpa3zoBanus neteit 1o 2030 roma (pacrmopsikeHue
[TpaButenscTBa Poccuiickoit @eneparun ot 31 mapra 2022 1. Ne 678-p); - CanlluH 2.4.3648-20
IToctanoBnenue Ne28 ot 28.09.2020;

- VYka3 Ilpesugenra PO ot 29 mas 2017 roma Ne 240 «O06 oOwsBneHun B Poccuiickoii
®Denepalyiul 1eCATUIECTUS IETCTBAY;

- Crparerus pasButus BocnuTaHusi B Poccuiickoil ®enepauuu Ha nepuon no 2025 rona
(yrBepkaeHa pacniopsbkeHueM IIpaBurensctBa Poccuiickoii @eaeparnuu ot 29 mas 2015 roma Ne
996-p;

- [IpuoputeTHbIit POEKT «JlocTymHOE AOMOIHUTENBHOE 00pPa30BaHUE IS JETEH»;

- Ilpukaz or 09 Hos0ps 2018 Ne 196 «OO yrBepkAeHUM MOpPAJIKA OpraHU3aLUU U
OCYIIECTBIICHUSI 00pa30BaTeIbHON JAEATEIbHOCTH IO JOMOJHUTEIbHBIM 00pa3oBaTeIbHBIM
mporpammam»

[Tporpamma kpyxka «YBieKaTelbHas XUMHUS» JIETAM3UPYET COAECpKaHUE Kypca XUMHH, €T
nopoOHOE pacIpeieieHUue YacoB | MOCIIEI0BATEIbHOCTh H3YyYECHUSI TEM U Pa3/IeIoB.

Jannas mporpaMma MpeAHa3HaueHa JUIsl ydaluxcs 8 KJIaccoB, MO3BOJIAET PACHIMPUTh U
VIIyOUTh y YYAIMXCS MPaKTUYECKOe MPUMEHEHUE TMOJYYCHHBIX TEOPETUYECKHX 3HAHHWM IO
XUMUH.

ABTOpcKasi IporpaMMa paccyMTaHa Ha ydammxcs 8 KkiaccoB Ha 34 y4yeOHbIX daca,
OpUEHTUpPOBaHA Ha YriayOJeHHe W pacUIMpeHHe 3HAHUM, Ha pa3BUTHE JTIOOO3HATENHFHOCTU U
WHTEpeca K XMMHUHU, Ha COBEPIICHCTBOBAHME YMEHHUH y4YalIUXCs OOpamarhbcsl ¢ BEIIECTBAMH,
MPOBOAWTh XUMHUYECKHH OSKCIEPUMEHT C HCIOJIh30BAHUEM COBPEMEHHBIX MPUOOPOB U
obopynoBaHus  IIEHTpa  OOpa3oBaHWS  €CTECTBEHHOHAyYHOW W TEXHOJOTUYECKOU
HarpaBJeHHOcTel «Touku pocta». I'maBHOe NpeaHa3Haye€HUE JAHHOM MPOrpaMmbl COCTOUT B
TOM, 4YTOOBI OPTraHW30BaTh HCCIEAOBATEIIbCKYIO JEATEIBHOCTh YyYallUXCs 10 XHUMHH.
HecrangapTHble CUTyalluu MCCIIEIOBAaHUSA AKTHUBU3UPYIOT NEATEIBHOCTh Y4YalluXcCs, IEJIal0T
BOCIpUsiTHE HH(DOpMAIUU O0Jiee aKTUBHBIM, 11€TIECO00Pa3HBIM, SIMOIIMOHATBHBIM, TBOPYECKUM.
[Tpu pa3paboTke mporpamMmbl aKIEHT JeJalics Ha BOIPOCHI, KOTOPbIE B 0a30BOM Kypce XUMUU
OCHOBHOH HIKOJIBI PaccMaTpUBAIOTCS HEJOCTATOYHO IMOJIHO MJIM HE PacCMaTpPUBAIOTCS COBCEM.
3amaun ¥ yrpakHEeHUs MOJA00paHbI TaK, YTO 3aHATHUS MO UX OCMBICICHHUIO U PEIICHUIO MTPOXOJISAT
anb0 mapauiebHO € H3Y4aeMbIM Ha YpOKax MaTepuajoM, MO0 Kak IOBTOPEHHUE YxkKe
MOJIYYEHHBIX 3HAHUH.

B oOyuennn xumuu 60blIoe 3HaU€HUE UMEET 3KCIepuMeHT. B mpoliecce skcriepuMeHTalbHOM
paboThl yyamuecs MPUOOPETYT OMBIT MO3HAHUS PEATbHOCTH, SBISIONIUICS BaKHBIM ITArloM
bopMHUpPOBaHUS Y HUX YOCXKIICHHUM, KOTOPHIE, B CBOIO OYEPElb, COCTABIISIIOT OCHOBY HAyYHOTO
MHUPOBO33peHUs. Peann3oBarh yka3aHHbBIE 1€ MOMOXET OCHAICHHE IIKOJIHHOrOo KaOWHeTa
XHMHUA COBPEMEHHBIMH MpUOOpaMH M 00OpYyTOBaHHMEM IIEHTpa 0OO0pa3oBaHUS €CTECTBEHHO-
HAay4yHOM M  TEXHOJIOTMYeCKOW HampaBieHHocTed «Touku pocra». Hcnons3oBaHue
obopynoBanus «Todka pocTay TIPH pealn3aliy JTaHHOW MPOTPaMMBI IO3BOJUT CO3/1aTh
YCIIOBHSI:

* IJIs1 paCIIMPEHUS COAEPKaHUSI MKOJIBHOTO XMMUYECKOTO 00pa30BaHMS;

* JUId TIOBBINICHUS TIO3HABATENLHOW AKTUBHOCTH OOYYaIONIUXCS B €CTECTBEHHO-HAYYHOUN
obnacry;

* s pa3BUTUS JUYHOCTH peOEHKa B Tmporecce OOYYeHHS XHUMHUHU, €ro CIHOCOOHOCTEH,
(dbopMUPOBaHUS U YIOBJIETBOPEHUS COLTUAIIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;



* 111 paboOThI ¢ OJaPEHHBIMY IIKOJFHUKAMU, OPTAaHU3AIIUN UX Pa3BUTHS B Pa3IMYHBIX 00JIACTIX
00pa3zoBaTenbHON, TBOPUECKON JAEATEITHHOCTH.

KonnyecTBeHHBIE HKCIEPUMEHTHI  IO3BOJIAT IMOJy4aTh JOCTOBEPHYIO HH(OpPMAIUIO O
MPOTEKAaHWM TE€X WIM HUHBIX XMMHUYECKHX IIpolieccax, O cBoWcTBax BemecTB. Ha ocHoBe
MOJIyUYEHHBIX SKCIIEPUMEHTAIbHBIX JAHHBIX YYalLIUECs CMOTYT CAaMOCTOSATEIbHO JIENATh BHIBOJBI,
000011aTh Pe3yNabTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyleT CIOCOOCTBOBATH
MOBBIIICHUIO MOTUBALIMY O0yUYEHUS IKOJILHUKOB.

AKmyanbHoCmb nPOZpamMmel B TOM, 4TO OHA CO3LAET YCJIOBHS JUISl COLMAIBHOIO, KYJIbTYPHOTO
U MpOo(HeCCHOHAILHOTO CaMOOIPEICIICHUs, TBOPUECKON camopeaIn3aliy JIMYHOCTH peOEHKa,
pa3BUTUA y OOYYaroIMXCS E€CTECTBEHHO-HAYyYHOW, MaTeMaTU4yecKo, HH(OPMAIMOHHOM
IpPaMOTHOCTH, (POPMHPOBAHUS KPUTHUECKOTO M KPEATUBHOT'O MBIIUICHUS, COBEPIICHCTBOBAHHS
HABBIKOB E€CTECTBEHHO-HAYYHON HAIpPaBICHHOCTH. 3HAHUS W YyMEHHUA, HEOOXOIUMBbIEC IS
OpraHu3aly UCCIIE0BATENILCKOM IEITENFHOCTH, B OYAYIIEeM CTaHYT OCHOBOM I OpraHU3aluu
Hay4HO-UCCIIEI0BATEIBCKON IEATEIbHOCTH B By3aX, KOJUIEIKaX, TEXHUKyMax U T.[.

OaHUM U3 OCHOBHBIX NMPHUHIIUIIOB MOCTPOEHUS MPOTPaAMMBbI SIBISIETCS MPUHIUI JIOCTYITHOCTH.
OKCIIEpUMEHTAIbHbIE JTaHHBIE, MOJYYEHHbIE YYAUIUMHUCS IPU BBINOJHEHUU KOJMYECTBEHHBIX
OIBITOB, TO3BOJISAT YYAIUMCSl CAMOCTOSITENIBHO JI€1aTh BBIBOJbI, BBIABIATH 3aKOHOMEPHOCTH.
[Tonxompl, 3all0)KEHHBIE B COJEp)KAHUE MPOTpaMMbl Kypca KpYXKKa, CO3Jal0T HEOOXOIMMbIe
YCIIOBUS JJI1 CUCTEMHOI'O YCBOCHHUS YYALIUMUCS OCHOB HayKH, JUIsl 0OeCcIIeueHUs] pa3BUBAIOLIETO
¥ BOCITUTHIBAIOIIETO BO3ACHCTBHs 00ydeHHUs Ha JMYHOCTH yyarierocs. GopmMupyemblie 3HAHUS
JIOJKHBI CTaTh OCHOBOM CHCTEMBbI YOEKIEHHUM IIKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 Hay4HOI'O
MHUPOBO33PEHUS.

Ilenv: QopMupoBaHWE B3HAHWKW OCHOB XHUMHYECKOH HAyKM Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM JEATEIbHOCTH 4YEIOBEKa M KaK OJIHOITO U3 KOMIIOHEHTOB
MHUPOBOU KYJIBTYPBI.

3aoauu:

- (opMHUpOBaHHE CHUCTEMbl XMMHYECKUX 3HAHUW - BaXXHEHUIMX (PAKTOB, MOHSATHH, 3aKOHOB U
TEOPETUYECKUX MOJO0KEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, s3bIKa
HayKH, 3HAHUI O HayyHBIX METOJIaX M3y4EHHUS BEIIECTB MU XMMHUYECKHX pEaKklui, a TaKXKe B
GbopMUPOBAHUU U PA3BUTUU YMEHUHN M CIIOCOOOB AESITENbHOCTH, CBA3AHHBIX C INITAHUPOBAHUEM,
HAOJIIOJICHUEM U TPOBEIEHUEM XUMHUYECKOTO0 JKCHEPUMEHTAa, COOJIIOJCHHEM IpPaBUI
6e301macHOro oOpalleHus ¢ BeIeCTBaMH B TOBCETHEBHOM JKU3HU;

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

- o0y4yeHHe YMEHHMIO YYUTBHCS U MPOJOJKATH CBOE 00pa3oBaHHWE CaMOCTOSITEIbHO CTAaHOBMTCS
OJIHOM U3 BaKHEUIINX (QYHKIUH y4EOHBIX MTPEIMETOB,;

- (opMHUpOBaHHE WHTEIJICKTYyadbHO pPAa3BUTOM JHYHOCTH, TOTOBOH K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO pPEIIeHUH, CIOCOOHON ananTUpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

- HaNpaBJICHHOCTh 00YYEHHS Ha CUCTEMaTHYECKOe MPUOOIICHNE yUalIuXcs K CaMOCTOSITEIbHOMN
MO3HABATENILHON JEATENBHOCTH, HAyYHBIM METOJaM IMO3HaHUs, (POPMUPYIOIINM MOTHBAIHMIO U
Pa3BUTHE CIIOCOOHOCTEH K XHMMUH;

- obecrieyeHue YCIOBUH, CIIOCOOCTBYIOIIUMX MPHOOPETEHHI0 OOYYalOIIMMUCS  OIbITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

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

- ¢opMupoBaHHe Yy OOy4arOUIMXCsd T'YMAHMCTUYECKUX OTHOIIECHUN, MOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKM SKOJIOTUYECKH IIeJIeCOO0Pa3HOro MOBEJIEHHsI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;



- pa3BUTHE MOTHBAIMH K O0yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOEHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npouiIs ¥ HAPABICHHOCTH JlaTbHEHIIero o0yueHusl.

Peanuzanus NMPaKTHYECKOM YacTH JOMOJTHUTEILHOM 001eo0pazoBaTeIbHOM
o0umepa3BuBaOIIell  MporpaMMbl  «YBJIeKaTeJbHAs  XHMHS»  NpeaycMaTpuBaeT
HCNoJIb30BaHue oOopynoBanusi llenTpa o0pa3oBaHMsl  e€CTECTBEHHOHAYYHOH U
TeXHOJI0Tru4ecKkoii HanpaBJjieHHOcTel «Touka pocray.

1. Conepxanue nporpaMmbl

Y4eOHO-TeMaTH4ECKH IIJ1aH TOMOJIHUTEIbHON 00pa30BaTEIbHOM POTrpaMMBbl

KoaunuecTBOo yacon
Ne ni/m HasBanmue pasaesia, TeMbl
Bcero ‘ Teopus | IIpakTnka
1. Paszgea 1
MeToapl TO3HAHUS B XUMHUH ‘ 6 ‘ 2 | 4
2. Pasznen 2
[lepBoHaUYaIbHBIE XUMUYECKHE 8 5 3
MMOHSTHS
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. XuMHudeckas CBI3b 2 1 1
Hroro yacos 34 13 21

Co;lepmamle yqeﬁﬂo - TEMAaTHYCCKOIO IJIaHa

Paszoen 1. Memoowl nosuanus 6 xumuu (6 uacos)

3HAKOMCTBO C OCHOBHBIMU METOJIaMU HayKH. DKCIIEPUMEHTaIbHbI€ OCHOBBI XUMUHU. 3HAKOMCTBO
IIKOJBHUKOB C OCHOBHBIMHU METOJIaMH HCCIIEI0OBaHHUsI U 000pyJOBaHUEM IEHTpa 00pa30BaHUs
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOW HampaBieHHocTed «Toukm pocray. I[lpaBuia
NOBEJICHNUs B KaOMHeTe XUMUU. BBoaHbIN MHCTpyKTax. [IpencTaBieHre 0 TOYHOCTH U3MEPEHUI
u(pPOBBIX JAaTYUKOB M aHANOroBbIX NpuOopoB. [IpencraBieHue o Temmneparype MJaBIeHUS,
00paTUMOCTH IJIABJICHUS U KPUCTAIITU3AIIH.

[Tpaktuueckas padota Ne 1 «/3yueHue cTpoeHUsI TUIAMEHI.

JlaGopatopuslii onbIT Ne 1 «Jlo kakoi TemrepaTypbl MOKHO HAarpeTh BEIIECTBO?».
Jlaboparopusbrii onbIT Ne 2 «M3mepeHue TeMiiepaTypbl KHUIEHHS BOABI C IOMOILIBIO JaTYMKa
TEMIEPATYPHI U TEPMOMETPAY.

Jlaboparopubiii ombiT Ne 3 «Omnpenenenue TemmepaTypbl IUIABICHHS M KpUCTAIM3ALUU
MeTaay.

Paszoen 2. Ilepsonauanvhvie xumuueckue nowsmus (6 4acoe)

HemHoro n3 ucropun xuMuu. XuMHs BU€pa, CErOAHs, 3aBTpa. IIpocThie U Ccl0KHBIE BEHIECTBA.
duznyeckue U XUMHUYECKUE CBOMCTBA BemecTB. YncTele BemecTBa U cMecu. OTINYME YUCTBIX
BemecTB OT cMeceit. CriocoObl pa3eeHus cMeceil. 3aKOH COXpaHEHHUST MACChl BEIIECTB.
[Tpaktuyeckas padora Ne 2 «CriocoObI pa3zienieHus: cMeceii».



JlaGopatopHslii onbIT Ne 4 «OnpeneneHne BOJIONPOBOAHON U AUCTHIIIMPOBAHHON BOJIBD.
JemoHCcTpanimoHHbIN SkcniepuMeHT Ne 1 «3aKkoH COXpaHEHHUs MacChl BEIIECTB.

Paszoen 3. Pacmesoput (6 uacos)

[TonsiTue o0  pacTBOpax: OIpEAEICHUE  PacTBOPOB, PAaCTBOPUTEIH, PACTBOPUMOCTD,
Kkiaccudukanus pactBopoB. Kpucrammoruaparsl. BeipamuBanue kpuctamioB. CrocoObl
BBIPQKEHUSI KOHLEHTPALMU PAacCTBOPOB: MAaccoBas J10Ji1 PAaCTBOPEHHOIO BELIECTBA, MOJIIpHAs
KOHLICHTpALUS.

[TpakTnueckast padora Ne 3 «OnpeneneHue KOHLEHTpPALMKU BELIECTB KOJIOPUMETPUUYECKUM I10
KaJIMOPOBOYHOMY TpaduKy».

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

JlaGopatopusiii onbIT Ne 6 «Habmrogenue 3a pocToM KPUCTAIIOB.

JlaGopaTtopHsbiii onbIT Ne 7 «IlepechIeHHbIN pacTBOPY.

Jlaboparopuslii onbiT Ne 8 «OrnipeneneHue TeMieparypbl pa3iiokeHNs KpUCTAITIOTHAPATA.

Pazoen 4. Xumuueckue peaxyuu (7 uacos)

Xummnueckue peakuuu. Ilpusnaku xumumueckux peakuuid. Knaccudukanus XuUMHYECKHX
PEaKIyii Mo pa3IuYHBIM MpU3HaKaM. Peaknnu coenHeHus, pa3ioKeHus, 3aMeIeHus, OOMEHa,
HEUTpaU3alUH.

JlaGopatopusrii onbIT Ne 9 «Peakmust coenmunenns dpocdopa ¢ kucaopoaom, okcuaa dpocdopa (V)
C BOJION».

Jlaboparopuslii onbiT Ne 10 «Peakuus pasnoxenus ruapoxcuaa meau (10)».

JlaGopaTtopHsbiii onbIT Ne 11 «Peakius pa3ioKeHUsT MaTaxXuTay.

Jlaboparopubiii onbIT Ne 12 «Peakuus 3amelieHuss MEIU JKEJIE30M B PACTBOPE MEIHOIO
KyIIOpOCa».

Jlaboparopubriii onbiT Ne 13 «Peakiusi 3aMenieHusi BoJOpoJia IIMHKOM B pacTBOpPE COJSTHOU
KHCIIOTBI.

Jlaboparopusbiii onbIT Ne 14 «Peakius 3amelnieHus BoaopoAa KajablUeM (HaTpueM, JUTHEM) B
BOJIEY.

Jlaboparopubiii onbiT Ne 15  «Peakuust oOMeHa Mexay KapOOHAaTOM KajibIUsl U COJSTHOU
KHUCJIOTOW».

Jlaboparopusiii onbIT Ne 16 «Peakiius oOMeHa MeXly XJI0pHI0M OapHsi U CEpHON KUCTIOTOM».
Jlaboparopusrii onbIT Ne 17 «Peakiius HeHTpaIu3aum»

JemoHCcTpanoHHBIA dSKcriepuMeHT No 2 «BbljeneHue M MOTJIONIEHHE Terla — TpH3HAK
XUMHUYECKON PEAKLINM.

Pa3zoen 5. OcnosHuvle knaccel HeopeanHuueckux coeoureHul (5 uacos)

Knaccudukanmst Heoprannueckux coenuHeHH. OKCHUABI — COCTaB, HOMEHKJIATYpa,
KIaccuQuKalus, XuMA4eckue cBoiicTBa. [loHsTHE O TUAPOKCHUIAX — KHCIOTaX U OCHOBAHHSIX.
Hazpanus u coctaB ocHoBaHui. [I[€noun, ux cBoiicTBa U crocooOsb! monyueHus. Hepactsopumelie
OCHOBaHHMSA, UX CBOHCTBa M CMOCOOBI mosyuyeHUs. OKCHIBI M TUAPOKCHIBI, 00Jaaarolne
ambporepHpiMu cBoicTBamMu. Kiaccudukaruss Kucior (B TOM 4HCIE OpraHUYecKue |
HEOpraHMYecKue), MX COCTaB, HOMeHKJarypa. OOmue XWMHUYECKHe CBOMCTBa KHUCIOT. Psn
aKTHBHOCTH MeTayutoB. CocTaB, HOMEHKJIATypa COJIeH, TpaBuia COCTaBIICHHUs (OPMYI COJIEH.
XHUMHUYECKUE CBOMCTBA COJICH.

[Ipaktuueckas padota Ne 4 «[lomyueHrne METHOTO KyIIOpocay.

JlaGopatopuslii onbIT Ne 18 «Ormpenenenue cocraBa Bo3ayxay.

Jlab6opaTopusrit onbIT Ne 19 «Onpenenenne pH paznuyuHbix cpemy.

JlaGopatopaslii onbIT Ne 20 «OnpeneneHre KUCIOTHOCTH ITOUBY.

Hemonctpanronnsiii skcriepuMeHT Ne 3 «OcHoBanus. TermoBoit dpdexT peakuuu ruapoKcuia
HATPUS C YIJIEKUCIBIM Fa30M.



Pazoen 6. Xumuueckasn cesazv (2 uaca)

Xumuueckass CBs3b. Buapl xumuueckod cBs3u. Kpucramimdeckoe CTpOCHHE BEILIECTBA.
Kpucrannnueckue pemérku — aToMHasi, HOHHAsI, MOJIEKYJISIPHAs U UX XapaKTEPUCTHUKHU.
JlemoHcTpaunoHHbli akcriepumMeHT Ne 4 «Temneparypa niaBieHHs BEIECTB ¢ Pa3HbIMU TUIIAMU
KPUCTAJUIMYECKUX PELIETOK»

Ilnanupyemoie pezyromamaot
Jluunocmuvie pezynrbmamoi
OO0yuaronuiicss HOTYIUT BO3MOXKHOCTH IS (DOPMUPOBAHUS CIIEAYIOUINX JIMYHOCTHBIX Y'Y /1
* onpezeeHre MOTUBALMY U3yYeHHsI yUeOHOro MaTepuana;
* OIICHWBAaHHE YCBAaWBAaEMOro y4eOHOrOo MarepHaia, MCXOAS U3 COLHUAIbHBIX W JIMYHOCTHBIX
IIEHHOCTEH;
* [IOBBILLIEHUE CBOEr0 00pa30BaTENbHOTO YPOBHS U YPOBHSI TOTOBHOCTU K M3Y4YEHHUIO OCHOBHBIX
UCTOPUYECKHUX COOBITHM, CBSI3aHHBIX C Pa3BUTUEM XUMMHU U OOILECTBA;
* 3HaHUE MPABWJI TIOBEJICHUS B YPE3BBIYANHBIX CUTYAIHAX;
* OLICHHBAHUE COLMATIBHON 3HAUUMOCTH MPO(ECCHid, CBI3aHHBIX C XUMUEH;
* BIAJCHME IIpaBWIaMHd O€30MacCHOr0 OOpalleHUs C XUMUYECKUMHU BEIECTBAMU MU
000pyI0BaHUEM, ITPOSIBICHUE KOJIOTHUECKON KYJIbTYpBHI.
Memanpeomemmuvie pe3yromamuol
PerynsatuBHbie
OOyuaronuiicss OTYIUT BO3MOXKHOCTD ISt (DOPMUPOBAHHS CIEAYIONINX PEryIaTUBHBIX Y'Y J1:
* LIeJIeTI0JIaraHue, BKJIIoYas IOCTAHOBKY HOBBIX LieJiel, MpeoOpa3oBaHue MPAKTUYECKON 3a1a4uH B
[I03HABATEJIbHYIO, CaMOCTOSATEIbHBIA aHaAJM3 YCIOBUM JOCTHMXKEHMS L€ Ha OCHOBE yuéra
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBHUS B HOBOM Yy4eOHOM MaTepuae;
* IJTAHUPOBAHUE MMYTH JTOCTHXKEHUS LIENIeH;
* YCTaHaBJICHHME LEJIEBBIX MPUOPUTETOB, BBIJCICHHE aIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHUS
eI ¥ BeIOOp Hanbosee 3pheKTUBHOTO crocooa;
* YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIIATH UM;
* YMEHHUE NPUHUMATh PElIeHHs] B TPOOJIEMHON CUTYaIUU;
* IOCTAaHOBKA Y4EOHBIX 3aJ]au, COCTaBJICHHE TIaHa U MOCJIEI0BATEIbHOCTH AEHCTBHI;
* opranu3zaiys padodero MecTa Mpu BIMOIHEHUH XUMHUECKOI0 SKCIIEPUMEHTA;
* MPOTHO3MPOBAHUE PE3YJIbTATOB OOyUEHHs, OLCHMBAHHE YCBOGHHOTO MaTepuaia, OIeHKa
KayecTBa M YPOBHS IOJYYEHHBIX 3HaHWM, KOPpEeKLUMs IJlaHa M crocoba JAeHCTBUSA MPHU
HE00XO0/IUMOCTH.
IlosnasamenvHoie
OO0yuarouuiics NOIYyIUT BO3MOXKHOCTH JUTsl (POPMUPOBAHMS CIIETYIOUINX O3HABAaTENbHBIX Y'Y J1:
* IOMCK U BblJIeJIeHHE NH(OPMALINK;
* aHaNM3 ycIoBUHA M TpeOOBaHMU 3a7auyd, BHIOOp, CONOCTaBIeHHWE W OOOCHOBaHME CIOCOOa
pelleHus 3aauu;
* BbIOOp Haumbosiee 3((PEKTUBHBIX CMOCOOOB PEIICHUS 3a]laud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;
* BBIIBIKEHHE U 000CHOBaHME I'MITOTE3bl, BBIOOP crioco0a e€ MpoBepKH;
* CaMOCTOSITEJIbHOE CO3[JaHUE aIrOpUTMA JIEATEIbHOCTH MPHU PEIICHUH MPOOJIEM TBOPUECKOTO U
MIOMCKOBOTO XapaKTepa;
* YMEHHS XapaKTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM;
* OIMCBHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BELIECTB, BBIICICHUE HUX
CYIIIECTBEHHBIX MPU3HAKOB;
* U300pakeHUE COCTaBa MPOCTEHUIINX BEIIECTB C IMOMOIIBI0O XUMHUYECKUX (OPMYIT U CYIIHOCTH
XUMHYECKHX PEaKLUil ¢ IOMOIBI0 XUMUYECKUX YPAaBHEHUI];
* TIpoBe/ieHUe HaOJI0CHUH, ONMUCAaHNE MPU3HAKOB M YCIOBUI TEUEHHUS] XMMUYECKUX PEaKLIUH,
BBIIIOJIHEHNE XMMHUYECKOIO SKCIIEPUMEHTA, BBIBOABI HAa OCHOBE aHajau3a HaOJIOJCHUH 3a



HKCIEPUMEHTOM, peIICHUE 3a1ad, IOJIyYeHHEe XHWMHUYECKOM HWHQPOpPMALUU U3 PA3TUUYHBIX
UCTOYHUKOB,;

* YMEHHUE OpPraHU30BbIBaTh UCCIIEA0BAHUE C LIETIbI0O IPOBEPKU THIIOTES;

* YMEHHUE JIe1aTh YMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTMH) U BBIBOABI;

* yMeHHE OOBEKTMBHO OILIEHUBATh WH(POPMAIMIO O BEUIECTBAX M XUMHUYECKHX IpoIleccax,
KPUTUYECKH OTHOCUTBHCS K IICEBIOHAyYHOU MH(POPMALIUH.

Kommynuxamusnwvie

OOyuarouuiics MOJYYUT BO3MOXHOCTH Ul (DOPMHUPOBAHMS CIEAYIOUIMX KOMMYHHMKATHBHBIX
YV

* [IOJIHO€ M TOYHOE BBIPAKEHHWE CBOMX MBICJIEH B COOTBETCTBUU C 3ajjayaMU U YCIOBUSAMHU
KOMMYHHKAIIHH;

* aJIEKBaTHOE HUCIIOJb30BAHUE PEUYEBBIX CPEICTB I y4yacTHUs B JUCKYCCUM U apryMEHTaluu
CBOCH MO3MIMH, YMEHHE IPEJCTAaBIATh KOHKPETHOE COAEpKaHHWE C COOOIIEHHEM €ro B
NUCbMEHHOW M YCTHOM (opme, ompeneneHne crnocoOOB B3aUMOJCHCTBUSA, COTPYIHUUYECTBO B
MOWCKE B cOope MH(pOpMaIn;

* OIlpeJieJIeHUe CIOCO0O0B B3aUMOEHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope MH(pOpMaLuy,
ydacThe B AUAJOre, MJIAaHUPOBAaHUE OOIIMX CIOCOOOB pa-O00ThHI, MPOSBICHUE YBAKUTEIHHOTO
OTHOILEHUS K JPYTUM YYalIUMCS;

* OIMCAaHUE COJEP’KAHUS BBINOJIHSAEMBIX ACUCTBUN C LEIbI0 OPUEHTHPOBKU B IPEAMETHO
IPAaKTUYECKOH J1eSTebHOCTH;

* YMEHHS YYUTHIBATh pa3Hble MHEHHS W CTPEMHTHCS K KOOPIWHAIMU PA3TUYHBIX TO3UIUHN B
COTPY/HUYECTBE;

* opMynHpoOBaTh COOCTBEHHOE MHEHHE U MO3UIHIO, ApIYMEHTHPOBATh U KOOPAUHUPOBATH €€ C
HNO3ULUAMHU MAapTHEPOB B COTPYAHUYECTBE INPH BbIPAOOTKE OOLIEro pelieHHus B COBMECTHOU
JeSITEIIbHOCTH;

* OCYLIECTBISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIb;

* IUIAHUPOBATh O0OLIME CHOCOOBl PabOThI; OCYLIECTBISATH KOHTPOJb, KOPPEKLHUIO, OLEHKY
neicTBuil mapTHEpPa, yMeTh yOexK1aTh;

* HCIIOJIb30BaTh a/IeKBATHBIE S3BIKOBBIE CPEACTBA Ul OTOOpPAKEHUS CBOMX YYBCTB, MBICIIEH,
MOTHBOB M TIOTpeOHOCTEH; oToOpakaTh B peud (OomucaHue, OOBICHEHHE) COJCpKAHUE
COBEpIIAaeMbIX JIeHCTBUH, Kak B (opMe I'pOMKON COLMAIM3MPOBAHHOW peuu, Tak U B Qopme
BHYTPEHHEH peuu;

* pa3BUBaThb KOMMYHUKAaTHUBHYIO KOMIIETEHIIMIO, UCIOJIb3Yysl CPEACTBAa YCTHOW M NMHUCBMEHHOMN
KOMMYHHUKAaIlMM Ipu padoTe C TeKcTaMHh Y4yeOHHMKa U JIONOJHUTENIbHON JHUTepaTypou,
CIPAaBOYHBIMU TaOJIMIIAMH, TPOSBIATE TOTOBHOCTh K YBR)KEHHIO HMHOW TOYKHM 3pEHHs MpH
00CYXJI€HUH PEe3y/IbTaTOB BHIMOJIHEHHON PaOOTHI.

Ilpeomemmnule pesynvmamol

OO0yuarommiicss HayYuTCs:

* IPUMEHATH OCHOBHBIE METO/IbI IO3HAHMS: HAOJIOJICHHE, U3MEPEHHE, SKCTIEPUMEHT;

* ONHCHIBATH CBOMCTBA TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIICISS UX CYIIECTBEHHBIE
NPU3HAKH;

* PacCKpbIBaTh CMBICI 3aKOHA COXPAaHEHHUsI MAcChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHON T€OpUH;

* pa3nuyaTh XMMHYECKHE U (PU3NYECKHE SIBJICHUS, Ha3bIBaTh MPU3HAKU M YCIIOBHS NMPOTEKAHUS
XUMUYECKHUX PEAKINN;

* coOMr0/1aTh MpaBmiia 6€301acHOi paboThI PH MPOBEACHUH OIBITOB;

* 110JIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U TTOCY/IOM;

* [10JTy4aTh, COOMpaATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH MX;

* XapakTepHu30BaTh (U3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCMHEHUH, TPOBOAUTH OIBITHI, MOATBEPKAAIOUINE XH-MUYECKHE CBOMCTBA HW3YyYCHHBIX
KJIACCOB HEOPIaHWYECKUX BEILECTB;



* pacKpblBaTb CMBICI IIOHATHS «PacTBOP», BBIYMCIATH MAaCCOBYIO JOJK PacTBOPEHHOTO
BEILIECTBA B PAacCTBOpPE, TOTOBUTHh PACTBOPHI C OMPEACIEHHON MAcCOBOW J0JIEH pacTBOPEHHOIO
BELIECTBA,

* XapaKTepHu30BaTh 3aBUCHUMOCTh (DU3MUYECKUX CBOMCTB BEIIECTB OT THIA KPHUCTAIMYECKOM
peL[IéTKI/I, OIPCACIIATL BUL XUMHUYECKOU CBSI3U B HCOPTraHNYCCKUX COCANHCHUAX

* IPOBOJIUTH OIBITHI MO MOTYYEHUIO U U3YUYEHUIO XUMUUYECKHUX CBOWCTB PA3IMYHBIX BEIIECTB;

* IPaMOTHO 00paIIaThCs C BEIIECTBAMU B MTOBCEHEBHOMN KH3HU.

OO0yyaronuiics MOJIy4uT BOZMOKHOCTh HAYUUTHCS:

¢ BBIABUT'aTb U MPOBCPATH SKCIICPUMCHTAJIBHO THIIOTC3bl O XUMHUYCCKUX CBOMCTBAX BCIICCTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTU BCTyNaTh B XUMUYECKUE PEAKIIMU, O XapaKTepe
Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

* XapaKTepHU30BaTh BEIECTBA IO COCTaBYy, CTPOEHUIO U CBOMCTBaM, YCTaHABIMBATh MPUYMHHO-
CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XAPAKTCPUCTUKAMU BCIICCTBA,

* HCMOJb30BaTh MNPUOOPETEHHBIE 3HAHUS [JI1 SKOJIOTHYECKH TPaMOTHOIO IIOBEACHUS B
OKpYKaroIlEeH Cpese;

* UCMOJB30BaTh MPHOOPETEHHBIC KIIOYEBbIE KOMIIETEHIIMM MPHU BBINOJIHEHUU IPOEKTOB H
pemeHnn y4eOHO-MCCIeI0BaTeIbCKUX 3a/1ad 10 M3YyYSHHIO CBOWCTB, CIIOCOOOB IMONyYCHHS H
pacro3HaBaHMsI BEILIECTB;

* 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLCCCAX;

* OCO3HaBaTh 3HAUYEHUE TEOPETHUYECKUX 3HAHUU MO XUMHH JJIS MPAKTUYECKOH NesATeNbHOCTH
YEJI0BEKa;

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

IIOHUMATh HCO6XOILI/IMOCTI) CO6JIIOII€HI/I$I HpeI[HI/ICB.HI/II\/JI, npeajaracMbiXx B HHCTPYKHOUAX 110

HCIIOJIb30BAHHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U Ap.

2. KanenpapHblii ydeOHb1ii rpaguk

Ne Bpewst ®opma Koa- MecTo
w/n Jara I'pynna | npoBenenus SAHSTHS BO Tema 3ansTus HpoBeeHus
3aHATHSA 4acoB
1. Paznen. Metoabl mo3HaHusi B XuMuu (64)
1 05.09.2023 | 1 15.20-16.00 | untepaktusH | 1 OCHOBHBIE METObI kabuuer 31
05.09.2023 | 2 16.10-16.50 | Jexmus SEA N
08.09.2023 | 3 14.30-15.10
2 12.09.2023 | 1 15.20-16.00 | unTrepaxTHuBH | 1 DKcrnepuMeHTaNbHble | KabuHet 31
12.09.2023 | 2 16.10-16.50 | sekuus OCHOBBI XUMHUU
15.09.2023 | 3 14.30-15.10
3 19.09.2023 | 1 15.20-16.00 | mpaktukym |1 [TpakTrueckast kabuner 31
19.09.2023 | 2 16.10-16.50 pabota Ne 1
22.09.2023 | 3 14.30-15.10 «3ydenue ctpoeHust
TUTAMEHI
4 26.09.2023 | 1 15.20-16.00 | mpaktukym |1 IIpencraBienue o kabuner 31
26.09.2023 | 2 16.10-16.50 TOYHOCTH M3MEPEHUH
29.09.2023 | 3 14.30-15.10 U(POBBIX TATIUKOB
Y aHAJIOTOBBIX
npubopoB
5 03.10.2023 | 1 15.20-16.00 | mpaktukym |1 [IpencraBienue o kabuner 31
03.10.2023 | 2 16.10-16.50 TeMIEpaType
06.10.2023 | 3 14.30-15.10 TUTaBJICHUS U
obpaTumocTu
TUTABJICHHUSI.
JlaGopaTOpHBIi ONBIT




Ne 1 «J/lo kakoit
TEMIIEPATYPHI MOXKHO
HarpeTh BEIIEeCTBO? .
JlabopaTopHBIil ONBIT
No 2 «M3mepenue
TEMIEPATYPhI
KHUIICHUS BOJBI C
MOMOIIIBIO JaTYNKA
TEMIEPATyphl U

TEPMOMETPAY.
6 10.10.2023 | 1 15.20-16.00 | mpaktukym | 1 [IpencraBnenue o kabuner 31
10.10.2023 | 2 16.10-16.50 KPUCTAILTU3AIUH.
13.10.2023 | 3 14.30-15.10 JlaGopaTopHBIi OTIBIT
Neo 3 «Omnpenenenue
TEMIIepaTyphI
TUTABJICHUS U
KpHUCTaLTU3AIIH
MeTaJlIa
Pasznea 2. [lepBoHayaibHble XUMHYECKHE NOHATHA (84)
7 17.10.2023 | 1 15.20-16.00 | uHTepakTHBH | 1 Hewmuoro u3 ucropun | kabuner 31
17.10.2023 | 2 16.10-16.50 | sekuus XUMHUU
20.10.2023 | 3 14.30-15.10
8 24.10.2023 | 1 15.20-16.00 | unTepakTuBH | 1 Xumus BUepa, Kabuser 31
24.10.2023 | 2 16.10-16.50 | sexuus CEerojHsl, 3aBTpa
27.10.2023 | 3 14.30-15.10
9 07.11.2023 | 1 15.20-16.00 | Gecenma 1 [TpocTeie u cnoxuble | kKabunet 31
07.11.2023 | 2 16.10-16.50 BeIIeCTBA
10.11.2023 | 3 14.30-15.10
10 |14.11.2023 | 1 15.20-16.00 | Gecena 1 dusnueckue u kabuneTt 31
14.11.2023 | 2 16.10-16.50 XUMHUYECKHE
17.11.2023 | 3 14.30-15.10 CBOICTBA BEIIECTB
11 |21.11.2023 | 1 15.20-16.00 | mpaktukym |1 Yuctele BemecTBa M | kKabuner 31
21.11.2023 | 2 16.10-16.50 cmecu. Otianuue
24.11.2023 | 3 14.30-15.10 YHCTBIX BEMIECTB OT
cMecei.
JlaGopaTopHbIii OTIBIT
Ne 4 «Onpenenenune
BOJIOITPOBOAHOMN U
TUCTUILTUPOBAHHOM
BOJIBD»
12 | 28.11.2023 | 1 15.20-16.00 | mpaktukym |1 CrniocoOsl kabuner 31
28.11.2023 | 2 16.10-16.50 pas3JelieHust cMece
01.12.2023 | 3 14.30-15.10
13 |05.12.2023 | 1 15.20-16.00 | mpaktukym |1 [TpakTuueckas kabuner 31
05.12.2023 | 2 16.10-16.50 pabota Ne 2
08.12.2023 | 3 14.30-15.10 «Croco0bt
pa3JieNieHust CMecein»
14 |12.12.2023 | 1 15.20-16.00 | unTepakTHBH | 1 3aKOH COXpaHEHUs kabuuer 31
12.12.2023 | 2 16.10-16.50 | JAexuus MacChl BEIIECTB.
15.12.2023 | 3 14.30-15.10 JleMOHCTpaIMOHHBIHA

skciepuMeHT No 1




«3aKOH COXpaHEHUS
MacChl BEIIECTBY»

Pasznen 3. PactBopnl (6 4)
15 ]19.12.2023 | 1 15.20-16.00 | untepaktuBH | 1 [TonsTHe 0 kabuner 31
19.12.2023 | 2 16.10-16.50 | Jaexuus pacTBopax:
22.12.2023 | 3 14.30-15.10 orpeneneHne
pacTBOpOB,
pacTBOpuUTENH,
KJ1accuukamms
pacTBOpOB.
JlaGopaTopHBIi OTIBIT
Ne 7
«IIepechIieHHbIN
pacTBOp»
16 |09.01.2024 | 1 15.20-16.00 | npakTtukym | 1 PactBopuMOCTS. kabuner 31
09.01.2024 | 2 16.10-16.50 JlabGopaTopHEIil ONBIT
12.01.2024 | 3 14.30-15.10 Ne 5 «3yuenue
3aBUCUMOCTH
pPacTBOPUMOCTHU
BEIIIECTBA OT
TEMIEPATYPHI».
17 |16.01.2024 | 1 15.20-16.00 | mpaktukym |1 Kpucramnoruapatel. | kabuser 31
16.01.2024 | 2 16.10-16.50 JlabopaTopHbIil ONBIT
19.01.2024 | 3 14.30-15.10 Ne 8 «Onpenenenue
TEeMIIEPaTypbl
pasoKeHus
KPUCTAJIJIOTUAPATA
18 | 23.01.2024 | 1 15.20-16.00 | mpaktukym |1 BripanuBanue kabuner 31
23.01.2024 | 2 16.10-16.50 KpUCTAJUJIOB.
26.01.2024 | 3 14.30-15.10 JlaGopaTOpHBI OTBIT
Ne 6 «HaGmronenue
3a POCTOM
KPHUCTAJIJIOB
19 |30.01.2024 | 1 15.20-16.00 | mpaktukym |1 Crioco0sl kabunet 31
30.01.2024 | 2 16.10-16.50 BBIPQ)KEHUS
02.02.2024 | 3 14.30-15.10 KOHIICHTPALIU!
pacTBOPOB: MaccoBast
JIOJIL pACTBOPEHHOTO
BEIIeCTBA, MOJIIpHAs
KOHIICHTPAITUS
20 106.02.2023 | 1 15.20-16.00 | mpaktukym |1 [TpakTrueckast kabuner 31
06.02.2023 | 2 16.10-16.50 pabota Ne 3
09.02.2023 | 3 14.30-15.10 «OrnpeneneHue
KOHIICHTPAIIUH
BEIIIECTB
KOJIOPUMETPUICCKUM
10 KaJTuOpOBOYHOMY
rpaduKy»
Pasznea 4. Xumuueckue peakumnu (74)
21 |13.02.2023 | 1 15.20-16.00 | mpaktukym |1 XuMuyeckue kabuner 31
13.02.2023 | 2 16.10-16.50 peaxiun. [Tpu3HAKH
16.02.2023 | 3 14.30-15.10




XHUMHYECKHUX
peaKuui.
JleMOHCTpalmOHHBIN
sKkcriepuMeHT Ne 2
«Bproenenue u
MOTJIONICHUE TeIia —
MPU3HAK
XUMHYECKOM
pEaKIIIm

22

20.02.2023

15.20-16.00

20.02.2023

N

16.10-16.50

20.02.2023

14.30-15.10

WHTEPaKTHBH
JIEKIAS

Knaccudukanus
XHUMHYECKHUX
peakuui 1o
Pa3IMYHBIM
MIPU3HAKAM

kabuner 31

23

27.02.2023

15.20-16.00

27.02.2023

N

16.10-16.50

01.03.2023

14.30-15.10

MIPaKTUKYM

Peakius
COETMHEHUSI.
JlaGopaTopHbIi OIBIT
Ne 9 «Peaknus
COCITMHEHUS
docdopa c
KHCIIOPOJIOM, OKCHJIA
dochopa (V) ¢
BOJION

KabuHer 31

24

05.03.2024

15.20-16.00

05.03.2024

N

16.10-16.50

05.03.2024

14.30-15.10

MIPaKTUKYM

Peakius
Pa3IOKEeHHUS.
JlaGopaTopHbIii OTIBIT
Ne 10 «Peakmus
pazoKeHus
TUAPOKCHIa MEU
(ID)».

JlaGopaTOpHBIii OMBIT
Noe 11  «Peakuus

Pa3JI0XKCHUA
MaJlaxura»

KabuHer 31

25

12.03.2024

15.20-16.00

12.03.2024

N

16.10-16.50

15.03.2024

14.30-15.10

MPAKTUKYM

Peakuus 3amenienus.
JlaGopaTopHbIii OTIBIT
Ne 12 «Peakrus
3aMEIIECHUS] METU
JKEJIE30M B pPacTBOpeE
MEJIHOTO KYIIOpOoca.
JlaGopaTOopHbIif OMBIT
Ne 13 «Peakmus
3aMeNIeHUs
BOJIOPO/Ia LIMHKOM B
pacTBOpe CONSTHOM
KHUCIIOTBI.

JlaGopaTopHbIii OIBIT
Ne 14  «Peaknus
3aMelIeHHs

kaOuHer 31




BOJIOpOJia KaJblIMEM
(HaTpuem, JTUTHEM) B
BOJIEN

26 |19.03.2024 | 1 15.20-16.00 | mpakTtukym | 1 Peakius oomena. kabuner 31
19.03.2024 | 2 16.10-16.50 _]_[a6opaTopHHf/'I OIIBIT
22.03.2024 | 3 14.30-15.10 Ne 15 «Peakmus
oOMeHa MEeXTy
KapOOHATOM KaJIbIIUsI
Y COJISTHOU
KHUCJIOTOM».
JlaGopaTopHBIi OIBIT
No 16  «Peakuus
obMmeHa MEXIy
XJIOpUIOM Oapus |
CEpHOM KUCIIOTOMN
27 102.04.2024 | 1 15.20-16.00 | npakTtukym | 1 Peaxius kabuuer 31
02.04.2024 | 2 16.10-16.50 HeﬁTpaﬂmam/m.
05.04.2024 | 3 14.30-15.10 JIaGopaTopHblii OIBIT
Ne 17  «Peakuus
HEUTpaIu3aum
Pazgen S. OcHOBHbBIE KJIACCHI HEOPTAHMYECKHUX coeMHeHui (5 1)
28 109.04.2024 | 1 15.20-16.00 1 Oxcupl. kabuner 31
09.04.2024 | 2 16.10-16.50 Ha6opaT0pHI,If/'1 OIIBIT
12.04.2024 | 3 14.30-15.10 Ne 18 «Onpenenenue
COCTaBa BO3JIyXa»
29 |16.04.2024 | 1 15.20-16.00 | mpaktukym |1 OcHoBaHusl. kabuner 31
16.04.2024 | 2 16.10-16.50 I[CMOHCTpaLII/IOHHHﬁ
19.04.2024 | 3 14.30-15.10 skcriepuMeHT Ne 3
«OcHOBaHwUsI.
TeruoBoit apdext
peaKkIu TuIpOKCUIa
HaTpHs C
YTJIEKUCIIBIM Ta30M»
30 | 23.04.2024 | 1 15.20-16.00 | mpaktukym |1 Kucnotsr. kabuner 31
23.04.2024 | 2 16.10-16.50 JlabopaTopHBbIil ONBIT
26.04.2024 | 3 14.30-15.10 Ne 19 «Onpenenetue
pH paznuunbIx
cpemy.
JlaGopaTOopHbIif OMBIT
Ne 20 «Onpenenenne
KHCJIOTHOCTH TIOYBY»
31 [30.04.2024 | 1 15.20-16.00 1 Comm kabuner 31
30.04.2024 | 2 16.10-16.50
03.05.2024 | 3 14.30-15.10
32 | 07.05.2024 | 1 15.20-16.00 | mpaktukym | 1 [TpakTuueckas kabuner 31
07.05.2024 | 2 16.10-16.50 pabota Ne 4
10.05.2024 | 3 14.30-15.10 «[lonyuenue

MEIHOI0 KyIopoca»

Pa3zgen 6. Xumnueckas cBf3b




33 | 14.05.2024 | 1 14.30-15.10 | unTEpaKTUBH Xumuyeckast CBsI3b U | kabuuer 31
14.05.2024 | 2 15.20-16.00 | sexkuus €¢ BUJIBI
17.05.2024 | 3 16.10-16.50
34 121.05.2024 | 1 14.30-15.10 | npakTHKyM Kpucrammaeckoe kabuneT 31
21.05.2024 | 2 15.20-16.00 CTPOEHHE BEIECTRA.
24.05.2024 | 3 16.10-16.50 KpHcTaumueckue
pELIETKY.
JleMOHCTpalMOHHbIN
skcriepuMeHT Ne 4
«Temneparypa
TUTABJICHUSI BEIICCTB
C Ppa3HBIMU THUIAMH
KPUCTALTUIECKIX
PEIIETOK»

Dopmbl ammecmayuu KOHMpO/ia. TBOPUECKUE U CaAMOCTOSITEIbHbIC PAOOTHI, BHICTABKH,
TECTHUPOBAHUE, KOHKYPCHI, 3aIIUTy TBOPYECKHX DPa0OOT, MPOEKTOB, KOH(pepeHIHH, (ecThBay,
COPEBHOBAHUSA, TYPHUPBI, 3a4E€THBIC 3aHATHS.

3. Mertoanuyeckne MaTepuaJibl U JINTepaTypa

O0s3aTesqbHbIE y4eOHBIC MAaTepPHAJIbI YYCHHKA
Xumus. 8 knacc/I"E. Pynsutuc, @.I'. ®enpaman Mocksa «lIpocserienue.

MeToanyeckue MaTepUaJIbl YYUTEJIA
becnanos IlaBen WBanoBuu, [lopodeeB Muxaun BuxrtopoBuu. Meroauueckoe mocodue
«Peammzanus  oOpa3oBaTeIbHBIX TEXHOJIOTMYECKOU

MPOrpaMM  €CTECTBEHHOHAYYHOH U

HAIpPaBJIEHHOCTEN MO XMMHH C UCIIOJIb30BaHUEM 000py10BaHus 1IeHTpa «Touka pocTam.
Hudposbie o0pa3oBaTebHbIe PECYpPChl U PEeCyPChl CETH HHTEPHET

1. Bacunses B.II.,, Mopososa P.II., Kouepruna JI. A. IIpakTMKymM IO aHaJIUTUYECKOU
xuMuun: Yueb. mocodue s By30B. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., Baiicmantens X. Xwumusg ans Jg00o03HaTenbHbIX. OCHOBBI XHMHUU H
3anuMaenbHblie onbIThl. ['JIP. 1974. Tlep. ¢ vem. — JI.: Xumus, 1979. — 392 c.

3. Heprronsi B. @. Mup Boasr. — JI.: Heapa, 1979. — 254 c.

4. Kwumun J[. M. O0mas xumust. [Ipaktukym L-mMukpo. PykoBocTBO aist cTyaeHToB. — M.
MI'MY, 2006. — 322c.
5. Hcnonb3oBanue nudpoBbIXx saboparopuil mnpu 0OyuYe€HHMM XHUMHHU B  CpeaHei

mikone/becnanos I1. . lopodees M.B., Kunun J[.M., 3umuna A.U., OpxexoBckuit [L.A. —
M.: BUHOM. Jlaboparopus 3Hanwmii, 2014. — 229 c.

6. Kpucranmner. Kpucramnoruaparel: MeToaudeckue ykazaHus K JJaOOpaTOpHBIM paboTaMm.
6. Mudraxosa H. III., [Terpoa T. H., Paxmarymnuna 1. ®. — Ka3zans: Kazan. roc. TexHomn. yH-
T., 2006. — 24 c.

7. Jleencon M.A. 100 BompocoB M OTBETOB IO XMMHH: Marepuaibl A IIKOJBHBIX
pedeparos, GpakyIbTaTUBHBIX 3aHATHI U ceMHUHApOB: YueOHoe nocodue. — M.: «/3xarenbeTBo
ACT»: «M3narensctBO AcTpenby, 2002. — 347 c.




8. Jleencon U. A. Xumudeckue peaknuu: TermmoBoit 3¢ dekt, paBHOBECHE, CKOPOCTh. — M.
8. OO0 «M3narenbcrBo Actpens, 2002. — 192 c.

9. Jlypse IO. IO. CnpaBounuk no anamutudyecko xumuu. — M.: Xumusa, 1971. — C.
71—89.

10.  Hazapoa T.C., I'pabeuxmii A.A., JlaBpoBa B.H. Xumuueckuii sKCHepuMeHT B
mkoJsie. — M.: IIpocBemenue, 1987. —240 c.

11.  Heoprannueckas xumus: B 3 1./ Ilog pen. 1O.JI. TperbsxoBa. T. 1: ®dusuko-
XUMHUYECKHE OCHOBBI HEOPTaHWYECKOW XUMUM: YUeOHMK JAJIsl CTY[. BbICHI. yuel. 3aBeaeHuil/M.
E. Tamm, 1O. JI. TperbsikoB. — M.: M3narenbckuii neHTp «Akagemus», 2004. —240 c.

12.  TIlerpsoB U. B. Camoe HeoOBIKHOBEHHOE BemecTBO B mupe. — M.: [lenaroruka, 1976.
— 9% c.

13. CrpensuukoBa JI. H. I3 wero Bc€ caenano? Pacckassl 0 BemiectBe. — M.: Sly3a-mipecc.
2011. — 208 c.

14.  CycnennukoBa B.M, Kucenera E. K. PykoBOACTBO 1O HPUTOTOBICHHUIO TUTPOBAHHBIX

pactBopoB. — JI.: Xumus, 1967. — 139 c.
15. @apaneit M. Uctopus ceun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxkunosa. — M.: Hayka.

['maBHas penakuus pusmko-mareMaTuieckon aurepatrypsl, 1980. — 128 c., mi. — (bubnuoreuka
«KBaHT»)
16. Xomuenko I'. I1., CeBacthsinoBa K. M. OxucianTebHO-BOCCTAHOBUTEIbHBIC PEAKIINU. —

16. M.: IIpocBemienue, 1989. — 141 c.
17. Ounuknonenus st aered. T. 17. Xumus / ['nas. pen.B. A. Bonoaun, Bex. Hayd. pen.
17. U. Jleencon. — M.: ABanra +, 2003. — 640 c.

18.  Oprtumo JI. Bopa: kHMra o camMoMm Ba)KHOM BellecTBe B Mupe: mep. ¢ ¢uH. —M.: 18.
Kommacl'uzm, 2019. — 153 c.
19. YeprkoB M.H., Kykos II. H. Xumuuecknii 5KCIEPUMEHT C MaJBIMM KOJIMYECTBAMU

peaktuBoB. M.: [Ipoceemenue, 1989. — 191 c.

20. Caiir MIY. [Ilporpamma Kypca XuUMHH s ydammxcs 8—9  KiaccoB
00111€600pa30BaTEIbHOM IIKOJIBI. http://www.chem.msu.su/rus/books/2001-2010/eremin-
chemprog.

21. Caiitr ®UIIN. OTkpbITEIA OaHK 3aJaHUN A7 (POPMUPOBAHUS E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

22.  Caiit Enmnas xomuekuus LUQPOBBIX o00pa3oBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/catalog

23. Caiir  denepanbHBIA  LEHTP nH(pOpPMaIMOHHO-00pa30BaTEIbHBIX  PECYpPCOB.
http://fcior.edu.ru/
24,

MartepuajabHO — TeXHHYecKoe o0ecredyeHHe 00pa3oBaTeIbLHOIO Nponecca
Y4eOHoe o0opynoBanune

CnpaBounble Tabnuubl, [lepuonnyeckas cuctema xumudeckux siemeHtoB JI.M. Menneneesa,
TabJiMlla pPacTBOPUMOCTH, JJIEKTPOXUMHUYECKUI psJl HampsDKEHUH  MEeTallioB, MOJENn
KPUCTATIMYECKHUX PELIETOK, MOJIETIH AaTOMOB.

O0opynoBanue 1Jis1 NPOBeAeHU J1a0OPATOPHBIX, NPAKTHYECKUX PadoT, 1eMOHCTPalui
Oo6opynoBanne «Touka pocra»
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- TaTYUK TeMIIepaTyphl (TEpMOIIapHBIi);

- CIIUPTOBKA,

- TATYMK TEMIIePATypPhl MIATHHOBBIN;

- TEPMOMETD;

- DJICKTPUYECKas TUTUTKA,;

- TATYMK 3JIEKTPOIPOBOAHOCTH;

- uu(poBOI MUKPOCKOIT;

- IpUOOP ISl ONBITOB C JIEKTPUUECKUM TOKOM;
- BECBI 3JICKTPOHHBIE;

- IpuOOp IS OTIPEICTICHUS COCTaBa BO3IYXa;
- TATYUK ONTHYECKOH TUIOTHOCTH;

- natuuk pH;

- 103aTOp 0ObEeMa JKUJIKOCTH;

- OropeTkKa;

- TaTYUK JTaBJICHHUS;

- MarHUTHAs MEIIaJIKa.

ITaruBel 1ab0paTOPHBIE, ITATUBBI IS IPOOUPOK, MPOOUPKH, POOUPKOAEPIKATENN, MEPHBIE
WIMHAPBI, XUMHUUECKUE CTaKaHBI, KOJIObI, BECHI JTA0OPATOPHBIE C pa3HOBECAMH, BOPOHKH,
CTEKJISIHHBIC TTAJIOYKH, (PUIBTPOBaTIbHASI OyMara, CIIMYKH, KOMIUIEKTHI PEaKTHBOB, HA0OPHI
WHJMKATOPOB.



