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IHosicHUTEJILHAA 3aIIHCKA

JononuurensHas oOmeoOpa3oBaresbHas — OOIIEpa3BUBAIOIAs MporpaMma  «YBIEKaTelbHas
XUMHS», 0a30BOT0 ypOBHS pa3paboTaHa B COOTBETCTBHH C HOPMATHBHO-NPABOBBIMU TPEOOBAHUSIMU
pa3BUTHA JOTIOJIHUTEIHLHOIO 00pa30BaHus €Tl U B COOTBETCTBUH C HOPMATUBHBIMU IOKYMEHTAMU:

- 3akon «O6 obpazoBanuu B Poccuiickoit @enepanun» (29 nekabps 2012 roma Ne273-D3);

- KoHnenmus pa3BuTHs TOMOJHUTEILHOTO 00pa3oBaHus nerei 1o 2030 roma (pacnopspkeHue
[TpaButenscTBa Poccuiickoit @enepamnmu ot 31 mapta 2022 1. Ne 678-p); - CanlluH 2.4.3648-
20 ITocranosiaenue Ne28 ot 28.09.2020;

- Yka3 Ilpesumenta P® or 29 mas 2017 roma Ne 240 «O06 oOwsBnenuu B Poccuiickoit
denepannu 1eCATUIICTUS JETCTBAY;,

- Crparerus pasButus BoctuTanus B Poccuiickoit ®denepanmmu Ha mepuon ao 2025 roxpa
(yrBepkaeHa pacnopsbkenueM lIpaBurensctBa Poccuiickoit @eneparnuu ot 29 mast 2015 roga
Ne996-p;

- [IpuoputeTHbIit TPOEKT «JlOCTYMHOE NOMOIHUTENEHOE 00pa3oBaHUE ISl JETE»;

- [Ipuka3z or 09 wHosOps 2018 Ne 196 «OO6 yTBepKIeHHH TOpAIKAa OpraHU3alUd U
OCYIIECTBIICHUSI O0Pa30BATEIBLHOM JEATCILHOCTH IO JIOTIOJHUTEIHHBIM 00pa30BaTEIIbHBIM
nporpammam»

[Iporpamma kpyxkka «YBIeKaTelbHas XUMHS» JETATU3UPYET COJACPKAHHE Kypca XHUMHH, JAeT
oApoOHOE pacmpeieNieHUe YacoB U MOCIIEIOBATEILHOCTD U3YYEHUS TEM U Pa3/IeNioB.

JlanHast mporpamma npeaHa3HaueHa [l ydanuxcs 8 K1accoB, MO3BONSIET PACHIUPUTH U YTITYOUTH Y
y4aluxcs MpakTHIeckoe MPUMEHEHNE MOMyYeHHBIX TEOPETHUECKUX 3HAHUN TTOXUMUH.

ABTOpCKas mporpaMMa paccuMTaHa Ha ydammuxcs 8 kimaccoB Ha 34 y4eOHBIX

yaca, OpUEHTHpPOBaHA Ha YMIyOJIeHHWE ¢ paclIupeHUe 3HaHWM, Ha Pa3BUTHE
M0003HATEILHOCTH M HWHTEpeca K XWMHH, Ha COBEpPIICHCTBOBAHWUE YMEHHH  yJaluxcs
oOpamiaTeCsi ¢ BEIIECTBAMU,ITPOBOJIUTH XUMUYECKUM  IKCIIEPUMEHTC C HCIOJb30BaHUEM
COBPEMEHHBIX nmpuOOpoB  MOOOPYIOBaHUS IIEHTpa 00pa3zoBaHUs

€CTECTBEHHOHAYUYHOU M TEXHOIIOTWYEeCKOW  HampaBieHHOCcTel «Touku
poctay. ['maBHOe NpenHa3Haue€HUE AAHHON MPOTPaMMbl COCTOUT BTOM,4TOOBI OPraHU30BATh
ydanmxcs mo xuMmudu. HecTaHmapTHble CHUTyalldd  HCCJIENOBAaHUS  aKTUBH3UPYIOT
NeSTeNbHOCTh YUaIIMXCs, [EeNalT BOCHpHUsATHE HWH(GopManuu Oolee aKTUBHBIM, HCCIEI0BATh
JesITeNIbHOCTD 1enecoo0pa3HbIM, SMOIIMOHATBLHBIM, TBOpUYeCKUM. [Ipu pa3paboTke mporpamMMmbl
aKIIeHT JeNlajicsi Ha BOMPOCHI, KOTOpPhIe B 0a30BOM Kypc€ XHUMHH OCHOBHOW  IITKOJIBI
paccMaTpUBaIOTCS HEJTOCTATOYHO IOJTHO WJIM HE PACCMaTPUBAIOTCS COBCEM.3aJauyd U YIPaKHECHUS
moAoOpaHbl TaK, YTO 3aHATHSA MO UX OCMBICICHHUIO M PEIICHHIO MPOXOJAT JIMOO TMapauiebHO C
M3Y4aeMbIM Ha ypOKaxX MaTepuayioM, JIMOO KaK MOBTOPEHHUE YKEMOIYYCHHBIX 3HAHUU.
B oOydyenun xumun OOINbIIOe 3HAYEHHE HMMEET JKCIEPUMEHT. B mporecce sKCrepruMeHTaIbHOM
paboThl ydalmuecss TPUOOPETYT OMBIT IMO3HAHUS PEATbHOCTH, SIBISIONIUNCS BaXXHBIM JTarloM
dbopMHUpOBaHHS y HUX YOEXKICHHH, KOTOpPHIE, B CBOIO OYEPE/Ib, COCTABIISIOT OCHOBY HAayYHOTO
MHUPOBO33peHUs. Peann3oBarh yka3aHHbBIE €M TOMOXET OCHAIICHHE HIKOJIBHOIO KaOMHEeTa XUMHUU
COBPEMEHHBIMH TIpHOOpaMH M OO0OpYAOBaHHEM IIEHTpa OOpa30BaHUS €CTECTBEHHO- HAYYHOM H
TEXHOJIOTHYECKOW HampaBiaeHHOCTe «Touku pocray. HcenmonwszoBanme obopymoBanus «Touka
pocTay Mpu peairu3aluu JaHHOH MPOrpaMMbl TO3BOJIUT CO3/IaTh YCIOBHS:

* ISl pACIIUPEHUS COACPKAHUS MIKOIHHOTO XUMUYECKOTO 00pa30BaHUs;
* ISl TIOBBIIICHUS TIO3HABATEIHHOW AKTUBHOCTH OOYyYAIONIMXCS B €CTECTBEHHOHAYYHOMH



o0JacTu;
e IS Pa3BHUTHS JIMYHOCTH peOEHKA B IMpolecce OOyYeHHS XHMMHH, €ro CIIOCOOHOCTEH,
(bopMHUPOBaHHUS U YAOBIETBOPEHHS COIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTENA;

e g paboThl C OJApEHHBIMHM IIKOJBHUKAMH, OPraHW3allMd WX Ppa3BUTHS B PA3IUYHBIX
obnactsix 00pa3oBaTeNbHOM, TBOPUECKOH 1€ATEIHHOCTH.

KonnuecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOJIy4aTh JOCTOBEPHYIO HH(OpPMALMIO O MPOTEKAHUU
T€X WJIM UHBIX XMMHMYECKUX TpoIleccax, O CBOMCTBax BemecTB. Ha ocHOBe MOIyYeHHBIX
HKCHEPUMEHTAIbHBIX JAHHBIX Y4YallHecs CMOTYT CaMOCTOSITENBHO JeliaTh BBIBOJBI, 0000IIaTh
pe3yJabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT CHoCcOOCTBOBATH MOBBIIICHHIO
MOTHBAIIUN 00YUEHUSI IIKOJILHUKOB.

AKmyansnocms npozpammel B TOM, 4YTO OHA CO3JAET YCJIOBUS JUIS COLUAIBHOTO, KyJIbTYPHOTOU
npoeccHoHaNIbHOTO CaMOOTpeIeNieH s, TBOPUYECKON caMopeann3aluu JMYHOCTH peOEHKA, pa3BUTHUS
y oOydJaromuxcsi eCTECTBEHHOHAyYHOW, MaTeMaTU4ecKkor, HWHGOPMAIMOHHON TPaMOTHOCTH,
dbopMUpOBaHUS KPUTHYECKOTO U KPEAaTUBHOTO MBIIIJICHHUS, COBEPUICHCTBOBAHUS HABBIKOB
€CTeCTBEHHOHAYYHOH HAIpaBICHHOCTH. 3HAHWSA WM YMEHHs, HEOOXOIMUMBIE [UIS OpTaHU3aI|H
HCCIIEIOBATEIILCKOW JIGATENIbHOCTH, B OyaylmieM CTaHyT OCHOBOH /Ui OpraHM3alydd Hay4YHO-
MCCIIEIOBATEIBCKON JESITEIHHOCTH B By3aX, KOJUIKAX, TEXHUKYMax U T.1I.

OnHUM W3 OCHOBHBIX MPHUHIUIIOB TOCTPOCHUS MPOTPAMMBI SIBISICTCSI MPHUHIUI JOCTYIMHOCTH.
DKClepUMEHTANIbHbIE JIaHHBbIC, TOJyYEHHbIC YYAIIUMHUCS TPU BBIIOJIHEHUH KOJIUYECTBEHHBIX
OTBITOB, TO3BOJAT YyYalllUMCS CAaMOCTOATEIbHO JieJaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Toxxompl, 3a0)KEHHBIE B COAEp )KaHUE MPOTPaMMbl Kypca Kpy»Ka, CO3/1al0T HEOOXOAUMBIE YCIOBUS
JUIi CHCTEMHOTO YCBOGHHS Yy4YalllUMHCS OCHOB HayKu, JUId oOecreueHHsl pa3BUBAIOIIETO M
BOCIIUTHIBAIOIIETO BO3JICHCTBUSI 00yYSHHS HA JIMYHOCTD yuaierocsi. DopMupyeMblie 3HaHUS JTOJKHBI
CTaTh OCHOBOW CHUCTEMBI yOEXIEHWH IIKOJbHUKA, IICHTPAJBHBIM SAPOM €ro HaydyHOTO
MHUPOBO33PEHUSI.

Ileny: QopMupoBaHue 3HAHUW OCHOB XHUMHUYECKOW HAyKH Kak 0O0JIaCTU COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKON NEeSATEIbHOCTH Y€IOBEKa U KaK OJHOTO0 M3 KOMIOHEHTOB MHPOBOM
KYJIbTYpBHI.
3aoauu:

- (hopMupoOBaHHME CUCTEMBI XUMUYECKUX 3HAHUHN - BAKHEHIINX (PAKTOB, MOHATHH, 3aKOHOB U
TEOPETUIECKHUX IMOJIOKEHHI, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, s3bIKa
HAyKH{, 3HaHUI O HAay4YHBIX METOJaX M3YYCHHUs BEUICCTB W XMMHUYECKUX PEAKIHH, a TaKXKe B
GOpMHpOBAaHUM W Pa3BUTHM YMEHHH W CHOCOOOB  JEATENBHOCTH, CBSI3aHHBIX C
IUIAaHUPOBaHUEM, HaOJIOJICHUEM U TPOBEIEHUEM XMMUYECKOTO SKCIIEPUMEHTa, COOII0ICHUEM
npaBui 0€30MacHOro OOPAIeHHUs C BEIECTBAMU B IOBCETHEBHOM JKU3HU;

- pa3BUTHE U CaMOPa3BUTHE JIUYHOCTH, (POPMHUPOBAHUE €€ MHTEIIEKTa U O0IEel KYIbTYpHI;

- 00yueHHe YMEHHIO YYUTBCS U MPOAOIDKATh CBOE 0Opa30BaHME CaMOCTOSITEIbHO CTAaHOBUTCS
OJIHO M3 BakHEHIMX (PYHKIUI y4eOHBIX MTPEIMETOB;

- (hopMuUpOBaHHE WHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K CaMO0Opa3OBaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHIO PEUICHHM, CIOCOOHOM aaanTupoBaThbcs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

- HalIpaBI€HHOCTh ~ OOy4YEHHsT Ha  CHUCTEMaTHYeCKOoe  TMPUOOIICHHE  yyamuxcs K
CaMOCTOSITENIFHOW ~ TIO3HABAaTENbHOW  NIEATENBHOCTH, HAay4YHBIM  METOJAaM  IO3HAHU,
(GOpMUPYIOLTUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHUH,

- obecrieueHue YyCJIOBUHM, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYyYaroIMMHUCS OIIbITa



pa3HoO0pa3HON NEATEIBHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIHI ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl Pa3JINYHBIX BUIOB JA€ATEIbHOCTH;

- popMupOBaHHE YMEHUN OOBICHITH W OLEHUBATh SIBICHUS OKPY)KAIOIIEro MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOJTYYCHHBIX MPU U3YUEHUU XUMUU;

¢dopmupoBanre y 00y4aromuxcsi TyMaHUCTUYECKUX OTHOLICHUH, TOHMMAaHUS [IEHHOCTH XUMUYECKUX
3HAHUH I BEIPAOOTKHU 3KOJIOTMYECKH LIEIeCO00pa3HOro MOBEICHHs B OBITY ¥ TPYJOBOH IESTEILHOCTH B
LIEJISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPYXKAIOUIEH PUPOJHON Cpebl;

-pa3BUTHE MOTUBAIIMU K OOYUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOCHHS OOIIEUEIIOBEYCCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOOpY mpoduis u
HaIPaBJIEHHOCTH JAJIbHEUIIIEr0 00yUeHUs.

Peanuzauus NMPAKTUYEeCKOM YacTH JAOTOJIHUTEIbHOM o01meodpazoBaTe/IbHOM
o01epa3BuBaloOLleil MPOrpaMMbl «YBJeKaTeJIbHAsi XUMMHS) NMPeAyCMaTPUBAET UCIOJIb30BaAHHE
o0opynoBanuss  LlenTpa  o0pa3oBaHusi  €CTECTBEHHOHAYYHOH M  TEXHOJOIMYECKOM
HanpasJieHHocTell «Touka pocray.

1. Copep:xanue nporpaMmmbl

Y4eOHO-TeMaTH4eCKHi MJIaH JOMOIHUTEIBHON 00pa30BaTeIbHON TPOrPaMMBI

Ne i/ HazBanue pasaesa, TeMbl KomuyecTso uacon
Bcero ‘Teopml IHpaKTuKa
1. Paznen 1
IMeTo bl TO3HAHKS B XUMUHN 6 ‘2 ‘4
2. Paspgen 2
[ lepBoHaYaIbHBIE XUMUYECKHE 8 3) 3
MTOHSTHS
3. Pa3znen 3
PacTBOpHI ‘6 ‘l ‘5
Pa3znen 4
4, XUMHUECKUE peaKkuu ‘7 ‘2 ‘5
Pa3gen 5
5. (OCHOBHBIC KJ1acChI 5 2 3
HEOPraHUYECKUX COCTMHEHUI
Pa3nen 6
6. XuMudeckas CBI3b 2 1 1
HUToro yacon 34 13 21




Conep:kanue y4eOHO - TEMATHYECKOT0 IJIAHA

Pazoen 1. Memoowt nosnanus 6 xumuu (6 uacos)
3HAKOMCTBO C OCHOBHBIMM METOJAaMHU HAYKH. OKCIIEPUMEHTAJIBHBIE OCHOBBI XMMHH. 3HAKOMCTBO
IIKOJIbHUKOB C OCHOBHBIMH METOJAaMH HCCIIEJOBAaHUS M OO0OpyIOBaHHEM IEHTpa OOpa3oBaHUs
€CTECTBEHHO-HAyYHON U TEXHOJOTMYECKOM HampasieHHOCcTeW «Touku pocray. [IpaBuiia nosenexus B
KabuHere XuWMUHU. BBomublii uHCTpykTax. [IpencraBieHrMe O TOYHOCTH H3MEPEHHH LU(POBBIX
JaTYNKOB M AHAJIOTOBBIX MpuOopoB. IIpencraBieHne o Temieparype IUIaBiIeHHs, OOpPaTUMOCTH
IUIABJICHUS U KPUCTAJUIM3ALIMH.
ITpakTuyeckas padora Ne 1 «M3yueHnue cTpoeHus IUIaMEHUY.
JlaGopatopubiii onbiT Ne 1 «Jlo kakoil TemmepaTypbl MOXHO HarpeThb BewiecTBo?». JlabopaTopHbIii
ombiT Ne 2 «M3MmepeHne Temmeparypbl KWIEHHsS BOJBI C IOMOIIBIO JaTYMKA TEMIEPAaTypbl U
TEPMOMETPAY.
JlaGopatopusblii onbiT Ne 3 «OmpeneneHne TeMIiepaTypsl IUIABJICHUS W KPUCTAUTU3AIMIMETAIIIAY.

Paszoen 2. I[lepsonauanvhule xumuueckue nousmust (6 uacos)
HemHOro w3 wucropuu XumMuM. XUMHsS BYepa, CErojHs, 3aBTpa. [IpoCThie W CIIOKHBIC BELICCTBA.
dusnyeckue M XUMHUYECKHE CBOWCTBA BemiecTB. YwucrThle BemiecTBa U cMmecH. OTiHYME YHCTBHIX
BellecTB OT cMeceld. CriocoObl pa3zeneHus cMeceil. 3aKOH COXpaHEHHsI MacChl BEIIECTB.
[IpakTuueckas padota Ne 2 «CriocoObl pazfieneHus cMeceii».

Jlaboparopubiit onbiT Ne 4 «OmnpeneneHre BOIOMPOBOJHON W TUCTHIIIMPOBAHHOM BOJBDY.
JemoHCcTpannoHHbIH KcriepuMeHT Ne 1 «3akoH COXpaHEHHS! MacChl BEIIECTBY.

Pasoen 3. Pacmesopul (6 uacos)

[TonaTne 0 pacTBOpax: ONpeAeTeHHE PacTBOPOB, PACTBOPHUTENH, PACTBOPUMOCTH, KiaccU(UKaIUs
pactBopoB. Kpucramnoruaparsl. BeipamuBanue kpuctauioB. CrocoObl BBIpaKEHHsI KOHIIEHTPALUU
PacTBOPOB: MaccoBasi A0JIs paCTBOPEHHOTO BEILIECTBA, MOJISIPHAS. KOHILIEHTPALIMSL.

[Ipaktnueckass pabora Ne 3 «OmpeneneHrne KOHIEHTpAMM BEUIECTB KOJOPUMETPUUYECKUM T10
KaTMOpOBOUYHOMY IpaduKy».

Jlabopartopuslii onbIT Ne 5 «/3yueHne 3aBUCHMOCTH pacCTBOPUMOCTH BELIECTBA OT TEMIIEPATyPhD».
JlaGopatopublii onbiT Ne 6 «HaGmioneHue 3a pocTOM KpPHUCTAJIIOB.

JlaGopatopuslii onbIT Ne 7 «IlepechIieHHbINH pacTBOPY.

JlaGopatopuslii onbIT Ne 8 «OrmpeniesieHue Temrneparypbl pa3iokeHUs! KpUCTAJUIOTUpaTay.

Pasoen 4. Xumuueckue peaxyuu (7 wacos)
Xumunyeckue peakiuu. [lpusHaku xumuueckux peaxkuuil. Knaccudukanus XUMHYECKHX peakiuil Mo
pa3IMyYHbIM NpU3HaKaM. Peakunu coenvHeHus, pa3ioKeHus, 3aMelleHns, oOMeHa, HelTpanu3anum.
Jlabopartopusiit onbiT Ne 9 «Peakmusi coenunenusi ¢ocdopa ¢ kuciopoaom, okcuaa (ocedopa (V)c
BOJIOM.
Jlaboparopubrit onbir Ne 10 «Peakumsi paznoxenus ruapokcuaa meau (ID)».
JlaGopatopusiii onbIT Ne 11 «Peakuus pas3ioskeHUst MaTaxuTay.
JlaGoparopubiii onbIT No 12 «Peakius 3aMenieHruss MEIu JKeJIe30M B PacTBOPE MEIHOTOKYIIOPOCay.
Jlaboparopupiii ombir No 13 «Peaknus 3amemieHuss BOJAOPOJa IIMHKOM B PAacTBOPE COJITHOM
KHCIIOTBI».



JlaGopatopusbiii onbiT Ne 14 «Peakiust 3amernieHust BOJOpoJa KalblueM (HaTpHeM, JTUTHEM) BBOJEY.
Jlaboparopubiii ombIT Ne 15 «Peaknmst oOMeHa MeXAy KapOOHATOM KajbllUs W COJITHOU
KHCIJIOTOM.

JlaGoparopupiii ombiT Ne 16 «Peakmmss oOMeHa MEXIy XJIOPHUIOM Oapus W CEPHOM KHUCIOTOM.
JlaGopatopusblii onbiT Ne 17 «Peakiiusi HEUTpaau3aum»

JemoHCTpanMoHHBIA  dKcriepuMeHT Ne 2 «BwleneHne W TMOTJIOIMICHHWE TeIula — MPU3HAK
XMMHYECKON PEaKLUm».

Pazoen 5. Ocnosuvie knaccol neopeanuueckux coedunenuil (5 wacos)
Krnaccudukanusa neopranmdeckux coenvHeHuil. OKCUIbpl — cOCTaB, HOMEHKIIATypa, Kiaccudukaius,
xumuueckue cporctBa. [loHsATHE O rMApoKcHIaX — KHCIOTax W OcHoBaHMsIX. Ha3BaHus u cocraB
ocHoBanuil. ll[€noun, ux cBoicTBa U crocoObl moinydeHus. HepacTBopuMble OCHOBaHUS, UX CBOMCTBA
u crnocodbl momydeHus. OKCHIBI W THAPOKCUABI, oOiafaromue aM(pOTEPHBIMH CBOWCTBAMH.
Knaccudukanust Kucimor (B TOM 4HCIe OpraHMYeCKHe U HEOPraHWYECKHe), UX COCTaB, HOMEHKIIATYpA.
OOue XMMHYECKHE CBOWMCTBA KHCIOT. Psn aktuBHOCTH MeTaiioB. CoCTaB, HOMEHKIIATypa COJICH,
IIpaBWJia COCTaBIEHUS PopMys coneil. XUMHUECKHe CBOMCTBA COJEH.
[Ipaktuueckass padora Ne 4 «llonmydyenue menHoro kymopoca». Jlabopartopublit
ombIT Ne 18 «Ompenenenue cocraBa Bo3ayxay». Jlaboparopubiii ombiT Ne 19
«Omnpenenenue pH paznuunsix cpeny. Jlabopatopusiii onbiT Ne 20 «Omnpenenenue
KHCIIOTHOCTH T1OYB).
JlemoncTpannonnblii skcriepuMeHT Ne 3 «OcHoBanus. TermnoBoil AQQeKxT peakuuu THIPOKCHAA
HATpPHUSI C YTIIEKUCIIBIM Ta30M».

Pasoen 6. Xumuueckas cessv (2 uaca)

Xumuyeckas CBs3b. Buapl xuMuueckod CBs3M. KpHcTasiMueckoe CTpOEHHE BEIIECTBa.
Kpucrannnueckue pemérkn — aToMHasi, HOHHAsI, MOJIEKYJIIPHAsL U UX XapaKTEPUCTUKH.
Jemonctpaunonsbiii 3kcnepumeHT Ne 4 «Temmeparypa IUIaBi€HHUS BEIIECTB C Pa3HBIMH THUIIAMHU
KPUCTAJUIMYECKHUX PEIETOK

IInanupyemoie pezynromamot
Jluunocmuvie pezyiomamoi
OO6yyaromuiics MOJy4UT BO3MOKHOCTD U1 (GOPMUPOBAHMS CAENYIOIINX JIUYHOCTHBIX Y Y /I:
* onpezieTieHre MOTHBALIUU U3yYeHUsl y4eOHOro MaTepHara;
* OIICHMBAaHUE YCBaMBAEMOI0 Y4eOHOro MarepHaja, UCXOJAS W3 COLMAIBHBIX M JUYHOCTHBIX
IIGHHOCTEH;
* IOBBIIIEHUE CBOETO 00Pa30BaTENILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YUYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C Pa3BUTHEM XMMHUHU U OOIIECTBA;
* 3HaHME MTPaBWJI IOBE/ICHHUS B UPE3BbIYAHBIX CUTYaAIUAX;
* OLIEHUBAHUE COLMAIILHOM 3HAUMMOCTH PO eccuil, CBI3aHHBIX C XUMUEH;
* BIIQJICHHE mpaBwiaMyd 0€30MacHOro oOpalieHuss ¢ XUMHAYECKMMHU BEIIeCTBAMU U
000pyI0BaHUEM, ITPOSIBICHNE KOJIOIMUECKON KYJIbTYPBHI.
Memanpeomemmvie pezynomamoi
Perynarusnsie
OO0yuaromuiicst MOTYyYUT BO3ZMOKHOCTD JIJIs1 (POPMHUPOBAHUS CIACAYIOMUX PeryIaTHBHBIX Y'Y /1
* L[eJIeTI0JIaraHue, BKIII0Yas TOCTAaHOBKY HOBBIX IieJel, mpeoOpa3oBaHue MPAKTUYECKOH 3a/1a4ul B
IIO3HABATEIIBHYIO, CAMOCTOATEIbHBIA aHAJIN3 YCIOBUM JOCTIKCHMs LEIM Ha OCHOBE Yy4€Ta



BBIJICTICHHBIX YYUTEIIEM OPUEHTHPOB JCUCTBUS B HOBOM y4eOHOM MaTepuare;
* IJJTAHUPOBAHUE ITyTH JIOCTUKCHUS TIEIICH;
* YCTaHABJICHUE IIEJICBBIX IPUOPHUTETOB, BBIJCICHHE AIbTEPHATHBHBIX CIIOCOOOB JIOCTHKCHHUS
1eIu ¥ BeIOOp Hanbosee 3pheKTHBHOTO criocoda;
* YMECHHE CAMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE BPeMsi U YIIPABJISTh UM;
* YMEHUE MPUHUMATh PEIICHUS B IPOOJIIEMHOM CUTYaIINN;
* IOCTaHOBKA Y4EOHBIX 3a7a4, COCTABJICHHUE IIJIaHA U MOCIIE0BATEILHOCTH JCHCTBUH;
* OpraHu3anus padbouero MecTa Py BBITIOJTHEHUH XUMHYECKOTO IKCIIEPUMEHTA,;

IPOTHO3UPOBAHUE pE3YyJIbTaTOB OOYYEHHUS, OLECHHBAHWE YCBOCHHOTO MaTepuaia, OILEHKa
KayecTBa M YpPOBHS TIOJYYEHHBIX 3HAHWH, KOPpPEKUHMs IUlaHAa M crocola JeHCTBHA MpH
HEOOXOOMMOCTH.
IlosnasamenvHoie
OOyuaronuiics MOIY4YUT BO3MOXKHOCTB JJIs1 (POPMUPOBAHUS CIEIYIOIMX O3HAaBaTeIbHBIX Y'Y J1:
* [IOMCK U BbIENICHHE HH(pOpMaIH;
* aHAJIM3 YCIIOBMM M TpeOOBaHWI 3amaud, BBIOOP, COMOCTABICHHE W OOOCHOBAaHHE CIIOCO0a
pelIeHus 3a/1a9u;
* BbIOOp Hambonee 3¢ (eKTUBHBIX CHOCOOOB PELICHUs 3a/laud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;
* BBIIBKEHHE M 000CHOBaHHE IT'MITOTE3bI, BEIOOP cr1ocoba e€ MpoBepKH;
* CaMOCTOATENIBHOE CO3/IaHUE AITOPUTMA JESATEIbHOCTH IPU pEelIeHUH IpoOjaeM TBOPUECKOro U
MIOWCKOBOTO XapaKTepa,
* YMEHHUS XapaKTePH30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM;
* OTIMICHIBAHHE CBOWCTB: TBEPIBIX, JKHIKWAX, Ta3000pa3HBIX BEIIECTB, BBIACICHHE WX
CYIIIECTBEHHBIX ITPH3HAKOB;
* N300paXEHUE COCTaBa MPOCTEHIINX BEMIECTB C IMOMOIIBI0 XUMHUYECKUX (OPMYIT U CYITHOCTH
XUMHUYECKHX PEeaKLUi C MOMOIIBIO XMMUYECKUX YPaBHEHUI;
* IPOBEJICHNE HAOIOJCHUH, ONMHCAaHHE MPU3HAKOB M YCIOBHM TEUCHMsS XHMHYECKHUX PEaKLIUH,
BBINTOJIHEHNE XMMHUYECKOTO JKCIIEPUMEHTA, BBHIBOJBI HAa OCHOBE aHajHM3a HAOIOJCHHUN 3a

HKCIEPUMEHTOM, PELICHHE 3a/1ay, MOJIy4eHUEe XUMHUECKOW HH(POpMAIUU U3 Pa3TUYHBIXUCTOYHUKOB,;
* YMEHHE OPTraHU30BHIBATh UCCIICAOBAHKE C LIEIBIO TPOBEPKH THITOTE3;
* YMEHHUE JIeaTh YMO3AKITIOUeHUs (MHAYKTHBHOE M TTO aHAJIOTHH) ¥ BEIBOJIBI;

* yMEHHE OOBEKTHBHO OIEHMBATh WH(MOPMAIMIO O BEIIECTBAX W XHMHUYECKHX TIpoIleccax,

KPUTUYECKH OTHOCHUTBHCS K TICEBJIOHAyYHON MH(POPMALIUH.
Kommynuxamuenvie
OOyuaronuiicss MOIyYUT BO3MOXKHOCTD JJIsi (JOPMHUPOBAHUS CIEAYIOIUX KOMMYHHMKATUBHBIXY Y /I

* [I0JIHOE M TOYHOE BBIPAKECHHWE CBOMX MBICIIEH B COOTBETCTBMH C 3a/Ja4aMU M YCJIOBUSMHU
KOMMYHHKAIIHH;

* aJICKBaTHOE HCITOJIb30BAaHUE PEUCBBIX CPEIICTB JJISl YIACTHUS B IMCKYCCHU U apTyYMEHTAIH CBOCH
MIO3HIINY, YMEHUE TPEJICTABIATE KOHKPETHOE COJIEPIKAaHUE C COOOIIEHHEM €r0 B MTUCHhMEHHOU |
yCTHOM (hopme, ompenesieHne Croco00OB B3aUMOJICHCTBHSI, COTPYAHHUYECTBO B MOUCKE U cOope
uHpOpMaLNH;

* OTIpe/ieTIeHHEe CIIOCOO0B B3aMMOJACHCTBHS, COTPYIHHUYECTBO B MOUCKEe M cOope MHGpopManuu,
ydacTHe B JAMajore, IUIAHUPOBAHUE OOIIMX CIIOCOOOB pa-00ThI, MPOSBICHHE YBAXHUTEIHHOTO
OTHOILIEHHS K APYTUM YUaLTHUMCS;

* OTIMCAaHWE COJACP)KAHMS BBITOMHIEMBIX JEHCTBUII C MLENBbI0O OPUEHTHUPOBKH B IIPEIMETHO



[IPaKTUYECKOU JEATENBHOCTH;

* YMEHHUSl Y4YMUTHIBaTh Pa3Hble MHEHUS M CTPEMHUTbCA K KOOPAMHALMU PA3IMYHBIX MO3ULHUHA B
COTPY/AHUYECTBE;

* (hopmynupoBaTh COOCTBEHHOE MHEHHME U IMO3UIMIO, apTyMEHTHPOBATh U KOOPAMHUPOBATH €€ C
NO3ULMAMHU MApTHEPOB B COTPYAHMYECTBE NPHU BHIPAOOTKE OOLIETO PEmIeHHs B COBMECTHOM
JESITEIIbHOCTH;

* OCYIIECTBJIATh B3aMMHBIM KOHTPOJIb W OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOLIb;

* IJJAHUPOBATh OOIME CIIOCOOBI pabOTHI; OCYLIECTBIIATh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY J1eHCTBUHA
napTHEépa, yMeTb yOex1aTh;

* HCIOJIb30BAaTh AJCKBAaTHbBIC S3bIKOBBIE CPEACTBA JUIsl OTOOpa)KE€HHsI CBOMX 4YYBCTB, MBbICIIEH,
MOTHBOB M TIOTpEOHOCTEH; oToOpakaTb B peun (omucaHwe, OOBSICHEHHE) COJIEepKaHUE
COBEpIIAEMBIX JICHCTBHI, Kak B (JOpME I'POMKOW COLMAIM3MPOBAHHOW pedud, Tak W B (Qopme
BHYTPEHHEH peuu;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHIIMIO, UCIIOJIb3Yysl CPEICTBA YCTHOM M MUCbMEHHOMN
KOMMYHUKAIlMM IpH paboTe ¢ TEKCTaMH Yy4yeOHHKAa M JOIOJIHUTEIbHOM JIMTEPATypoOi,
CIPAaBOYHBIMU TaOJIMLAMM, HPOSBISATH T'OTOBHOCTh K YBAXXCHHMIO HMHOW TOYKM 3pEHUS INPU
00CYX/IeHUH pe3yIbTaTOB BBIIIOJHEHHOU PabOTHI.

IIpeomemmnvie pe3yromamul

OOyuarommiicss Hay49uTCs:
* IPUMEHSATH OCHOBHBIE METO/IbI IIO3HAHMSI: HAOII0IEHNE, U3MEPEHUE, SKCTIEPUMEHT;

* ONMCBIBATh CBOMCTBA TBEPIBIX, KUIKUX, 'a3000pa3HbIX BEIIECTB, BBIAENSS WX CYLECTBEHHBIE
MPU3HAKU;

* PacKpbIBAaTh CMBICI 3aKOHA COXPAaHEHUS MACChI BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUH;

* pa3nuyaTh XMMUYECKHe U (PU3MUECKUE SBJICHMS, Ha3blBaTh NMPU3HAKU M YCIOBHS NPOTEKAHUS
XUMHUYECKHX PeaKluii;

* coOr0/1aTh MpaBmiia 0€30MacHO PadoThl MPU MPOBEICHUH OIBITOB;
* TI0JTb30BATHCS JIA0OPATOPHBIM 00OPYIOBAHUEM U TTOCYIOM;
* [10JTy4aTh, COOMPATh ra3000pa3HbIE BEIIECTBA U PACIIO3HABATH HX;

* XapaKTepu30BaTh (PU3NYECKHE U XMMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COEIMHEHUH, NPOBOAUTH OIBITHI, MOJITBEP)KIAIONINE XHMHUYECKHE CBOMCTBA H3YYEHHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

* PacKpbhIBaTh CMBICI TIOHITHS «PACTBOP», BBIYUCIISITH MACCOBYIO JOJI0 PACTBOPEHHOTO BEIIECTBA
B PacTBOpE, TOTOBUTH PACTBOPHI C ONPEIETEHHON MacCOBOM J10JIe pacTBOPEHHOTO BEUIECTBA;

* XapaKTepu30BaTh 3aBUCUMOCTHh (DU3MUECKUX CBOWCTB BEIIECTB OT THIA KPUCTAIUTHUECKOM
PEMIETKHU, ONPEEATh BUJl XUMUYECKOH CBSI3M B HEOPIraHUUYECKUX COCIUHEHUSIX;

* IIPOBOJIUTH OIIBITHI 10 MOTYYEHUIO U U3YIECHUIO XUMUYECKUX CBONCTB PAa3IMYHBIX BEIICCTB;

* TPaMOTHO 00paIIaThCs C BEMIECTBAMHU B IOBCEIHEBHOM JKU3HHU.

OO0yuarmuiics TOTYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THUIOTE3bl O XMMUYECKHUX CBOMCTBAX BEIECTB Ha
OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIIMH, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHbIX XUMUUYECKUX PEaKIIHii;

* XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOEHUIO M CBOMCTBAaM, YCTAaHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMHU XapaKTEPUCTUKAMU BELIECTBA;

* HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUS [JJI SKOJOTMYECKH TPaMOTHOTO TOBEICHHUS B



OKpYXKarolleu cpee;

* HCIIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMM IIPU BBINOJIHEHUH MPOEKTOB U
peleHnr y4eOHO-HCCIIeIOBaTeNIbCKUX 3a/1ad MO M3YYEHHUIO CBOWCTB, CIIOCOOOB MOJTY4YEHHUS U
pacro3HaBaHMsI BEILIECTB;

* 00BbEKTUBHO OLIEHUBATh MH(GOPMAIUIO O BEUIECTBAX U XUMUYECKHUX MPOIECCax;

¢ OCO3HaBaTb 3HAYCHHUC TCOPCTUUYCCKUX 3HAHUM II0 XUMHUH JJISA HpaKTI/I‘{eCKOfI ACATCIIBHOCTHU
YeJI0BEKa;
¢ CO3JJaBaTh MOJCIIN U CXEMbI IJId PCIICHUA y‘-IGGHBIX U ITO3HABaTCJIbHBIX 3aJa4,;

MOHUMATh HEOOXOJAMMOCTh COONIOACHUS MPEANHCAHUN, TMpeajgaraéMblX B HHCTPYKIHSAX 10
WCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.
1. Kanennapublii ydueOHbI rpadguk

Bpems Koua-

®opma
Hara I'pynna | npoBenenus BO Tema 3ansTus
3aHATHUA
3aHATHA 4acoB

1. Pa3nen. Meroabl no3HaAHUS B XUMHUH (64)

1 HHTCPAKTUBH 1 OCHOBHBIC MCETOAbIHAYKHN
JIEKITUS

2 MHTEpaKkTuBH | 1 DKCIEepUMEHTAIbHBIEOCHOBBI
JICKIUA XUMHUH

3 npakTukym | 1 [Tpaktuaeckasipabora No
1
«M3yueHne CTpOeHUSITIIIaMEHI»

4 npakTukym | 1 [IpencraBienne o TOYHOCTH
U3MEPEHUHIIMPPOBBIX JaTYMKOB
Y aHAJOTOBBIX

npudopoB

5 npaktukym | 1 IIpencraBnenue o
TeMIIEpaType IUIaBJICHUS U
00paTUMOCTH TIJIaBJICHUSL.
JlaGopaTOopHbIii ONBIT

Ne 1 «/1o xakoii TeMriepaTypbl
MOKHOHArpeTh BEILIECTBO?».
JlaGopaTopHBIi OTIBIT

Ne 2 «3mepenue
TEMIIepPaTypbl KUITIEHUS BOJIBI
C MIOMOIIBIO JTaTYMKA
TEMIEPaTyphl U
TEPMOMETPAY.

6 npaktukym | 1 [IpencraBnenue o
KPHUCTAJUTN3AIHH.




JlaGopaTOpHBIii OTIBIT
Ne 3 «Onpenenenue
TEMIIEPATyphl MIABJICHUS U
KPUCTAJIM3ALUN METaJlIa»
Pa3nen 2. [lepBoHayajibHble XUMUYECKHEe MOHATHS (84)
7 MHTEPaKTHBH | 1 HemHuoro u3 ucropunxumun
JICKIIUS
8 WHTEepakTHBH | 1 Xumus BYEpPA, CETOIHS,
JIeKIHUs 3aBTpa
9 Oecena 1 [IpocThie 1 c10XKHBIEBEILIECTBA
10 Oecena 1 dusnyeckue 1 XUMHYECKUE
CBOICTBA BEILIECTB
11 npakTukym | 1 YucTble BenecTBa HCMECH.
OTiMYue YUCTHIX BEIIECTB OT
CMeECeH.
JlabopaTopHBIil ONBIT
Ne 4 «Onpenenenne
BOJIOIIPOBOJAHOMN U
JUCTUITMPOBAHHOWBOIBI»
12 npaktukym | 1 Crnioco0sl
paszeneHus cMecen
13 npaktukym | 1 [Ipaktuueckaspabora No
2
«Croco0b1
pas3feneHus CMecen
14 UHTEpaKTUBH | 1 3aKOH COXPaHEHUSIMACCHI
IS BEIIECTB.
JleMOHCTpaliMOHHBIN
skcriepuMenT Ne 1
«3aKOH COXpaHEHUs
Macchl BELIECTBY
Paznen 3. PacTBopsi (6 1)
15 UHTEPaKTUBH | 1 [TonsaTHe o pacTBOpax:
KIS OIIpEeZICIIEHUE PACTBOPOB,
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pacTBOpUTEIH,
KJIacCU(pUKaIUs
pacTBOpPOB.

JlaGopaTopHBbIi OTBIT

Ne 7
«IIepechlleHHBIIPACTBOP»

16

MIPAaKTUKYM

PactBopumocTs. JIaboparopHblit
OIIBIT

Ne 5 «MI3yuenue

3aBUCUMOCTH
PacTBOPUMOCTHBEILECTBA

OT TEMIIEPATYPHI».

17

IMPAKTUKYM

Kpucrannoruaparsi.
JlaGopaTopHBIi OTIBIT

Ne 8 «Onpenenenue
TEMIIepaTyphl Pa3I0KEHUS
KPUCTAIJIOTHAPATa

18

IIPaKTUKYM

BeipammBanue

KPHUCTAJJIOB.

JlaGopaTopHBIii OTBIT

Ne 6 «Habmronenuesa pocrom
KPHUCTAJJIOB

19

PaKTUKYM

CriocoOb! BBIpaXKEHUS
KOHIICHTPAIHN
pPacTBOPOB: MaccoOBas A0S
PacTBOPEHHOTO
BEILIECTBA, MOJIIpHAs
KOHIICHTPAIUS

20

MPAaKTUKYM

[IpakTueckaspadbora Ne

3

«OnpeneneHne KOHIEHTPALIMU
BEIIIECTB KOJIOPUMETPHUECKUM
10 KaMUOPOBOYHOMYTpadUKy»

Pasznea 4.

XuMuuecKue

peakuuu (74)

21

MPAKTUKYM

1

XUMUYECKUE PEAKIINH.
[Ipusnaku
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XUMUYECKUXPEAKLUN.
JleMOHCTpallMOHHBIN
skcriepuMeHT Ne 2
«Bbroenenue u
MOTJIOIIEHHE TeIjla —[IPU3HAK
XUMHYECKON PEaKIIHI»

22

WHTEPAKTUBH
JICKIIUS

Knaccudukanus XxuMuaeckux
peakuuii o
Pa3IMYHBIM

MpU3HAKaM

23

MMPAaKTUKYM

Peaknusa coequueHus.

JIabopaTopHBIii OIBIT

Ne 9 «Peakiusi coeTuHEHHS
docdopa c
KHCIIOpoJIoM, okcuaa (ocdopa
(V) cBomoii»

24

MPAKTUKYM

Peakuus pazinoxeHus.
JlaGopaTopHBIi OTIBIT
Ne 10 «Peakumst
pa3ioKeHUs
rugapokcuaa meau(1)».
JIaGopaTopHBIii OIBIT

Ne 11  «Peaxkmus
Pa3I0KEHHS MalaXUTay»

25

MIPaKTUKYM

Peaxmus 3amenieHus.
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JlaGopaTOpHBIii OTIBIT
Ne 12 «Peakmus 3amMelnieHust

Meau
JKEJIe30M B PacTBOpPE MEIHOTO
KYyIopoca. JlaGopaTopHbIi
OTIBIT

Ne 13 «Peakuus 3amenieHus
BOJIOPOIa IIMHKOM BPacTBOpE
COJISHOM KUCJIOTBI».

JlaGopaTopHBIN ONBIT
Ne 14 «Peakuus
3aMeleHUs

BOJIOPOJIa KaJIbLIUEM
(HaTtpuem, JTUTHEM) BBOJAE»

26

IIPaKTUKYM

Peaknus obMeHa.
JIabopaTopHBIi OMBIT

Ne 15 «Peakuust oOMeHa MeX Iy
KapOOHATOM KaJIbIUSIUA COJITHOU
KHCJIOTOM.

JlaGopaTopHBIN ONIBIT

Ne 16  «PeakmusgoOMeHa
MEXTY

XJIOpUIOM Oapwisi HCEpHOM

KHCIIOTOIY

27

MPAKTUKYM

Peakuus HeliTpannzanuu.
JlaGopaTopHBIN OIIBIT

Ne 17  «Peaxmus
HEUTpalIn3aumn»

Pa3nen 5. OcHOBHBIE KJ1AaCChl HEOPTaH

nuyecKux coequHeHuii (5 v)

28

1

Oxcuppl. JIabopaTOpHBIH OMBIT
Ne 18 «Omnpenenenue
COCTaBa BO3AyXa»

29

MPAKTUKYM

OcHoBaHu4.
JleMOHCTpaliMOHHBIN
skcriepuMeHT Ne 3
«OcHOBaHMUS.

TennoBoii a3 dexT peakuun
TUAPOKCUIAHATPUS C
YTIIEKUCIIBIM Ta30M»
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30

MPAKTUKYM

Kucnortsl. JJabopaTopHbIii OIBIT
Ne 19 «OnpenenennepH
Pa3IUYHBIX CpPEI».

JlaGopaTopHBI# OIBIT
Ne 20 «Onpenenenue
KHCJIOTHOCTH TTOYB»

31

Comn

32

IIPaKTUKYM

[IpakTraeckaspadbora No
4

«ITonyuenue

MEJHOT0 KyOpoca»

Pasznea 6. XumMuueckas cBfI3b

33

HWHTCPAKTUBH

JICKIIUS

1

XuMudecKkas CBI3b Hee BH/JIbI

34

MMPAKTUKYM

Kpucramnnueckoe crpoenue
Bemectea. Kpucrammyeckue
pELIETKY.
JleMOHCTpallMOHHBIN
skcriepumeHT Ne 4
«Temneparypa niaBieHUs
BEIIECTBC Pa3HbIMHM THUIIAMU
KPUCTAJTIMYECKUX
PELIETOK»

Dopmbr ammecmayuu KOHMPOs: TBOPUECKUE U CAMOCTOSATENIbHbIE paOOThI, BEICTaBKU, TECTUPOBAHUE,
KOHKYpPCBI, 3allUTy TBOPUYECKUX pabOT, NPOEKTOB, KOH(PEpEeHLUH, (ecTUBAIM, COPEBHOBAHUS,

TYPHUPBI, 3a4ETHBIE 3aHATUS.
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2. MeToanyeckue MaTepuaJibl U JIUTEpaTypa

O0s3aTesibHbIe YUeOHbIe MATePHAJIbI YYeHHKA
Xumus. 8 knace/I'.E. Pynzutuc, ®@.I'. ®enpaman Mocksa «IIpocsemenue».

Metoauyeckue MaTepuaIbl YYUTEIs
becnanos IlaBen MBanoBuu, [lopodeeB Muxaumn BukropoBuu. Meroauyeckoe mocodue

«Peanuzanus 00pa3oBaTeNbHBIX MPOrPaMM  €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOU
HAIpPaBIEHHOCTEH MO XUMHH C UCTIOJIB30BaHUEM 000pYyI0BaHUs IEeHTpa « Touka pocTany.

Lndposrie 06pa3oBaTebHBIE PeCYPChI U PeCYPChI CeTH HHTEPHET

1. Bacunses B.II., MopozoBa P.II., Kouepruna JI. A. IIpakTuKyM NHO aHaJIUTUYECKOW XUMHHU:
Yuel. mocobue ans By3oB. — M.: Xumus, 2000. — 328 c.

2. I'pocce 3., Baiicmantens X. Xumus s ar0003HaTeabHbIX. OCHOBBI XUMHH U 3aHUMAElbHBIC
onbIThl. ['JIP. 1974. Ilep. ¢ Hem. — JI.: Xumus, 1979. — 392 c.
3. Heprronsi B. @. Mup Bonbsl. — JI.: Henpa, 1979. — 254 c.

4, Kumun JI. M. O6mas xumus. [Ipaktuxkym L-mukpo. PykoBoactBo nnst cTyieHToB. — M.:
MI'MY, 2006. — 322c.
5. Hcnonp3oBanue mugpoBbIX TadopaTopuii mpyu oOydeHNH XUMUH B cpenHei mkone/becranos I1.

U. Jopodees M.B., Kunun M., 3umuna A.U., Opxexosckuii II.A. — M.: BUHOM.
JlaGopatopus 3Hanuii, 2014. — 229 c.
6. Kpucramnel. Kpucramioruaparsl: MeToauueckue yka3aHus K J1a00paTopHbIM paboTam.
6. Mudraxosa H. I11., ITerposa T. H., Paxmatynnuna 1. ®. — Kazans: Kazan. roc. TexHoin. yH- T.,
2006. — 24 c.
7. Jleencon M.A. 100 BompocoB M OTBETOB MO XMMHUU: MaTepuanbl i HIKOJIBHBIX pedeparos,
(baKkyIbTaTUBHBIX 3aHATUI M ceMHHApoB: YueOHoe mocobue. — M.: «M3marensctBo ACTH»:
«M3parenscTBO AcTpenby, 2002. — 347 c.

8. Jleencon U. A. Xumunueckue peakiuu: TernoBoi 3¢ dexT, paBHOBECHE, CKOPOCTh. — M.:
8. 000 «M3narenbcTBo AcTpens, 2002. — 192 c.

9. Jlypse 1O. 0. CripaBounuk 1o aHanuTHaeckoi xumuu. — M.: Xumus, 1971, — C.71—S89.

10. Hazaposa T.C., I'pabeuxuit A.A., JlaBpoBa B. H. Xumunueckuit sKcrepuMeHT B
mkoJsie. — M.: IIpocsemenne, 1987. —240 c.

11. Heopranmueckas xumus: B 3 1./ Ilog pen. 0. JI. TperbsikoBa. T. 1. ®usuko-
XUMHUYECKHE OCHOBBI HEOPraHMUECKOW XMMUHU: YUEOHHUK Ui CTY[. BbICHI. y4el. 3aBeneHHi/M.
E. TamMm, 1O. JI. TperbsxoB. — M.: U3narenbckuit eHTp «Akanemus», 2004, —240 c.

12. [TerpsiroB U. B. Camoe HeoObIKHOBEHHOE BeliecTBO B Mupe. — M.: [legaroruka, 1976.
— 9% c.
13. Crpenbaukona JI. H. M3 gero Bcé caenano? Pacckassl 0 BemectBe. — M.: fy3a-mpecc.
2011. — 208 c.
14. CycnennukoBa B.M, Kucenera E. K. PykoBoACTBO IO NPUTIOTOBJIEHUIO TUTPOBAHHBIX
pactBopoB. — JI.: Xumus, 1967. — 139 c.
15. ®apaneri M. Ucropust ceeun: Ilep. ¢ anrn./Ilox pen. b. B. HoBoxxmiioBa. — M.: Hayka.

['maBHas penaknus GU3NKO-MaTeMaTHIECKOM utepaTypshl,1980. — 128 c., mi. — (bubnuoreuka
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«KBaHTY)
16.
16.
17.

Xomuenko I'. I1., CeBactbsinoBa K. N. OKuciauTeabHO-BOCCTAHOBUTEIbHBIC PEAKIIUU. —
M.: IIpocBemenne, 1989. — 141 c.
Dunknoneaus s aereit. T. 17. Xumus / T'nas. pen.B. A. BonoauH, Bea. Hayd. pen.

17. U. Jleeucon. — M.: ABanra +, 2003. — 640 c.

18. Optumo JI. Boma: kHUTa 0 caMOM BaXHOM BEIIECTBE B Mupe: mnep. ¢ ¢uH. —M.: 18.
Kommacl'um, 2019. — 153 c.

19. YeptkoB M.H., KykxoB II. H. Xumuyeckuii 3KCIIEPUMEHT C MaJbIMH KOJINYECTBAMH
peaktuBoB. M.: [IpocBemienne, 1989. — 191 c.

20. Caiir  MI'Y. [Ilporpamma Kkypca XuMmMuH i ydammuxes 8—9  kimaccoB
o0brreoOpa3oBareibHOM  mikosbel.  http://www.chem.msu.su/rus/books/2001-2010/eremin-
chemprog.

21. Caiitr ®UIIN. OTkpeIThii OaHK 3agaHuii uisi (GOPMHUPOBAHHS €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

22.Caiir Epmnas xomtekuus UUGPOBBIX 00pa3oBaTelbHBIX pecypcoB. http://school-
collection.edu.ru/catalog

23. Caiit ®denepanbHbIi LEHTP WH(POPMAIMOHHO-00Pa30BaTEILHBIX  PECYpPCOB.
http://fcior.edu.ru/

24.24.

MarepuaibHO — TeXHH4YeCKoe olecneueHue 00pa30BaTeJbHOr0 Impouecca Y4deOHoe
o0opynoBanme

CnpaBquHe Ta6J'II/II_ILI, HepI/IOI[I/ILICCKaSI CUCTEMA XUMHUYCCKUX JJICMCHTOB I[I/I MeHz[eneeBa, Ta6J'II/II_[a

pPacTBOPUMOCTH, BJIGKTPOXI/IMI/I‘IGCKI/Iﬁ pan HaHpﬂ)KeHI/If/'I MCTAJUIOB, MOJCIN KPUCTAJINYCCKUX

PEIIEeTOK,

MOJCIHN aTOMOB.

OOopynoBanue JJisi NpOBeleHUs] J1a00pPATOPHBIX, NMPAKTHYeCKUX pPadoT, JeMOHCTPALMii

OobopynoBanune «Touka pocray»

- IaTYMK TeMIepaTypbl (TEpMOMIapHbIi);

- CIIUPTOBKA,

- AaTYUK TCMIICPATYPhI HHaTHHOBBIﬁ;

- TEPMOMETD;

- DJICKTpHUYCCKas IINTKA,

- JaTYHK 3JICKTPOIIPOBOJHOCTH,

- HU(PPOBON MUKPOCKOIT;

[lItaTuBbl 1a0OpAaTOPHBIE, IITATUBBI 7151 MPOOUPOK, MPOOUPKH, TPOOHPKOIEpKATENU, MEPHBICLIUITUHAPHI,

XUMHYECKHUE CTaKaHBI, KOJIOBI, BECHI TAOOpaTOpPHBIE C pa3HOBECAMHU, BOPOHKH, CTCKJISTHHBIE TTAI0OYKH,

¢unbTpoBanbHas Oymara, CIHYKH, KOMIUIEKTHI PEaKTUBOB.
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