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IosicHuTeNLHAA 3aNINCKA

PaGouas mporpamMma 1o BHEYPOUHOU AEATEIBHOCTH « XUMUS IS JTFOOO3HATEIBHBIX» IS 6-7-X KIIACCOB COCTaBJicHA B
COOTBETCTBUH ¢ TpeOoBaHusMU DenepanbHOr0 rocygapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OOIIero oOpa3oBaHHS
BTOPOTO TMMOKOJICHHUS:

1. [IpumepHasi ocHOBHasi oOpa3oBaTelbHAs MpOorpaMMa OCHOBHOTO o0OIIero oOpa3zoBaHus (omoOpeHa perieHHeM
dbenepaabHOrO y4eOHO-METOIUUECKOTO 00bEAMHEHUS 110 00IIeMy 00pa3oBaHuI0 (MPOTOKOJ OT 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. Ilucemo Muno6pnayku ot 28.10.2015 r. Ne 08-1786 «O pabGounx mporpamMmax y4eOHBIX MTPEIMETOBY;
3. Iucemo Muno6puayku ot 12.05.2011 r. Ne 03-2960 «O0 opranuzanuu BHEYPOUHOU €SI TEIILHOCTHY.

JlanHast mporpamMma siBJISIETCSl TPOrpaMMoON OOIIEUHTEIJIEKTYaIbHOM HANPaBIEHHOCTH. B OCHOBE MporpaMMbl JIEKUT JTUHUS

YMK O.C. TI'abpuensina.

[Iporpamma noctpoeHa Ha CAEAYIOMUX TPUHITUIAX:

- Ilpunyun nayunocmu (3HaHUSL OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (haKTax).

- Ilpunyun nocnedosamenvrocmu u cucmemamuyrnocmu (00y4eHue OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHHIO, OT

HEYMEHUS K YMEHUIO»).

- IIpunyun naensionocmu (OCYIIECTBICHHUE CBSA3H MEXITY KOHKPETHBIM U aOCTPaKTHBIM).

- IIpunyun ocmvicrennocmu (IEPEHOC UMEIOLINXCS 3HAHUN B HOBYIO CUTYAIHUIO).

- Ilpunyun cosnamenvrocmu u akmueHocmu (IpUMEHEHUE 3HAHNUN HA MPAKTUKE).



AKTYaJIbHOCTh JTAHHOW MPOTPaMMBbI COCTOMT B M TOM, YTO OHA HE TOJHKO JAET BOCTUTAHHUKAM IMPAKTHYECKHE
YMEHUS ¥ HaBBIKH, (DOPMHUPYET HAYATHHBIA OIBIT TBOPUYECKOUN JEATEITHLHOCTH, HO M PAa3BUBACT MHTEPEC 00YUAIOMIETOCs K
OKCIIEPUMEHTY, HaydHOMY IOWCKY, CIOCOOCTBYET CaMOOTIPEICICHHIO YYaIuXCs, OCO3HAHHOMY BBIOOpY MpodeccH.
VYyamuecs: cMOTyT Ha ITPaKkTUKE HUCTOIb30BATh CBOU 3HAHUS HA YPOKAX XMMUHU U B OBITY.

Ilenaroruyeckas 1mejaeco00pa3sHOCTh 3aKJIKYAETCSI B TOM, YTOOBI 3aMHTEPECOBATH YYAIIUXCS B CAMOCTOSATEILHOM
pUOOPETEHUH TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX YMEHHUHM M HABBIKOB, PA3BUBATh MBIIIUICHUE, TFOOO3HATEIHLHOCTD,
dbopMupyss W TOANEPKUBAS HMHTEPEC K XHUMHUM, HMEIONIEH OrpoMHOE MPUKIAAHOE 3HA4YeHHE, CII0COOCTBOBATh
(hOPMHUPOBAHUIO Y YUAIIMXCS 3HAHWA U YMEHHM, HEOOXOIUMBIX B ITOBCETHEBHOMN JKM3HU JIJIs1 0€30MMacHOTO OOpaIieHus ¢
BEILIECTBAMH, UCTIOIH3YEMBIMH B OBITY.

Jlmst aToro B Kypc «XwWMHS I JTIOO03HATEIBHBIX» BKJIIOYEHBI HamOoJee SpKHe, HaTJISIHBIC, WHTPHUTYIOUIHE
AKCIIEPUMEHTHI, CIIOCOOHBIC YBJICUb U 3aMHTEPECOBATH YUAITUXCS TMPAKTHICCKON HAYKOW XUMHUCH.

B pamkax HammonaigpHOro mpoekta «OOpa3oBaHHME» CO3[JaHHE LEHTPAa ECTECTBEHHO-HAYYHOW HANpaBICHHOCTH

«Touka pocTa» MO3BOJIMIO BHEIPUTH B MPOTPAMMY HCIOJBb30BaHUE ITUPPOBOM TaOOPATOPUHA U KAaYECTBEHHO M3MCHUTH
nporecc 00y4eHust XUMUH.
KonudecTBeHHBIE SKCIEPUMEHTBI TO3BOJIAT MOJNYYaTh JOCTOBEPHYIO HH(POPMAIMIO O TMPOTEKAHWHM TE€X WM HWHBIX
XUMHUYECKUX TMPOIEccax, O CBOMCTBaX BemecTB. Ha OCHOBE MOMYYEHHBIX HKCIEPUMEHTAIBHBIX JAaHHBIX OOydaeMble
CMOTYT CaMOCTOSITEJIBHO JIeJIaTh BBIBOJIbI, 0000IIATh Pe3yJbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJAHO3HAYHO OyjaeT
CIOCOOCTBOBATH MOBBIIICHHIO MOTHBAITUN OOYYCHHS IIIKOJLHUKOB.

Ieas nporpamMmmai:



@OopMHUPOBAHUE Yy YYAIUMXCSA HAYYHBIX IPEACTABICHUM O XMMHUHU B ITIOBCEIHEBHOM JKM3HU YEIIOBEKA 4Yepe3
npoOyXAeHNE HHTEpEca U pa3BUTHE MPO(HECCHOHATBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSL.

3agaun:

Oo0pa3oBareinbHble:

® PACIIUPUTH KPYT030p YUAITUXCS O MUPE BEIIECTB;

® ICIOJIb30BaTh TCOPETUUECKUE 3HAHUS IO XUMHH Ha MPAKTHUKE;

e O0y4UTh TEXHUKE O0€30MACHOCTH MPHU BBHIMOJHEHUN XUMUUECKUX PEAKIINM;

e chopMHUPOBATh HABBIKHM BBITIOJIHEHHS ITPOEKTOB ¢ uctonb3oBaHueM UKT u mudpoBoro o6opyaoBanus;

® BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYYAIOIIUXCA U TTIOMOYb UM MPOSBUTH CEOSI.
Pa3BuBawimue:

® CrOCOOCTBOBATh PA3BUTHIO TBOPUYCCKHUX CIIOCOOHOCTEH 00yJaIOIINXCS,;

e (opmuposats UKT-kommnieTeHTOCTH;
BocnuraresbHble:

® BOCIUTATh CAMOCTOSATEILHOCTD MPHU BBIMOJIHEHUH PAOOTHI;

® BOCIHUTATh YYBCTBO B3aWUMOIIOMOIIIH, KOJUIEKTUBU3MA, YMEHHUE pad0TaTh B KOMaH/I€; BOCIHUTATh
YyBCTBO JJUYHON OTBETCTBEHHOCTH.
CBs3b coepkaHusi MPOrpaMMbl BHEYPOYHOM AeSITEJIbHOCTH ¢ Y4eOHBIMH NPeAMEeTAMU:
Kypc BHeypouHO# N1eATeIbHOCTH UJIEHHO U COJEPKATENIbHO CBsI3aH C 0a30BBIM KypCOM XMMUHU U MO3BOJIET

NOJJIEP>KUBATh B3aMMOCBS3 TEOPUH U MPAKTUKU, (GOPMUPYET YCTOMYUBYIO TOTPEOHOCTh MPUMEHSThH NOJIyYEHHbIEC 3HAHUS U



HAaBBIKU B ITIOBCETHEBHOM KU3HH.
[IporpamMmMa mocTpoeHa Ha OCHOBE MeJKIPeIMeTHOM MHTerpanuu ¢ GU3NKoi, MaTeMaTHUKOM, OMOJIOTHEHN U IPYTHUMHU
€CTECTBEHHO-HAYYHBIMH IIPEIMETAMHU.

Oco0eHHOCTH peajin3aluy NPOrpaMmbI:

Bo3pacT o0yuaromuxcs:

[Iporpamma opreHTHpOBaHa Ha yJarmmxcs B Bo3pacte 12-13 et 6e3 crienuaibHON MOATOTOBKH.

D®opMbl 3aHATHH:

B O6p330BaTeHBHOM IMpOoHCCCC UCIIOJIB3YIOTCA pa3JIMIHBIC (I)OpMLI IMPOBCACHUA 3aHATHA:

° Oecebl;
o JIEKIINH;
o CEMUHAPHI;

® MPAKTUYECKOE 3aHATHUE;

® XUMHUYECKUUN IKCIIEPUMEHT;

e paboTa Ha KOMITBIOTEPE;

® DOSKCKYpCHUH,

® BBINOJHEHHUE U 3aI[UTa IPOCKTOB.
Pe:xxum mpoBenenusi: 34 yaca B rof - 1 pa3 B Heaemo. Bee 3aHATHS O BHEYPOUHOU IEATETLHOCTH MPOBOASTCS TIOCIIe
BCEX YPOKOB OCHOBHOT'O PaCHUCAHUs, IPOJOJDKUTEIHLHOCTh COOTBETCTBYET pekoMeHaanusam CanlluH, 1. e. 40 MunyT.

MecTo npoBeaeHusi: 3aHATHS MPOBOAATCS B yueOHOM KabuHeTe xumuu ouosnorun ['bOY OO c.I'Bapaeiirbr.



3nopoBbecOeperaroias opraHu3amnus 00pa3oBaTEILHOTO MPOoIecca MPEANoaraeT UCIoib30BaHue (HOpM U METOI0B
oOydYeHUs, aJICKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IITKOJIBHHUKA: MPAKTHYSCKUE PA0OTHI, SKCIIEPUMEHTHI H OSCEIbI.

Buabl fesiTeIbHOCTH: ITPEAYCMOTpEHbI TeopeTnyeckue (164.) u npakruyeckue 3ansaTus (184.).

HnaanyeMue PE3VIAbLTATHI OCBOCHMSI oﬁyqamgnMnm IporpaMmabl !BHQ!‘IQﬁHOﬁ! BHe!QOqHOﬁ JCHATCJIbHOCTH

JInuyHOCTHBIE pe3yJIbTaThI:

-4yBCTBO TOPJIOCTH 338 POCCUICKYI0O XMMHUYECKYIO HAyKy M JOCTHKEHUS YUYEHBIX; YBAXKEHUE U MPUHATUE TOCTHKCHHI
XUMUU; JH000Bb M OEpeXHOE OTHOLICHWE K MPUPOJIE; YBAKEHUE M YYET MHEHUM OKpPYXKAIOWUX K JIMYHBIM
JOCTUKEHUSIM B U3YUEHUH XUMUM;

- 0CO3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPY’KAIOIIEr0 MUPA, BO3MOKHOCTH €0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha

OCHOBE JIOCTHKEHUU HAYKH;

- IOCTENIEHHO BBICTPAUBATh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTH K

caM000pa30BaHUIO, B TOM YHCIIE U B PAMKaX CaMOCTOATEIbHOM JESITEIbHOCTH BHE IKOJIbL;

- OLICHUBATh KU3HEHHbIE CUTYALlUU C TOUKH 3pEHUs1 O€3011aCHOr0 00pa3a *KU3HU U COXPAHEHHS 30POBbS;

- OLIEHUBATh FKOJIOTUYECKUIA PUCK B3aUMOOTHOIICHHH YeJI0BEKa U MPUPOIBI.

- popMHUPOBATH FIKOJIOTUYECKOE MBIILJICHUE: YMEHUE OLIEHUBATh CBOIO JEATEILHOCTh U MOCTYIKH JAPYTUX JIIOJIEH C TOUKU

3pEHUS] COXPAaHEHUS OKPYKAIOILIEH CpeJIbl - TapaHTa KU3HU U 0Jaronoiayyus Jirojel Ha 3emie.

MeTanpeaMeTHbIMH PE3YJIbTATAMH U3yUEHHUSI Kypca «XUMUs 11 TI0003HATENbHBIX» SBIsETCA (POPMUPOBAHUE

YHUBEpCalIbHbIX yueOHbIX neictBuid (YVYI).

PeryastuBHsbie YY/I:



- CaMOCTOSATEIILHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO TPOOIEMY, OTIPEIEISATh IIe)Ib YIeOHOMN NS TeIbHOCTH;
- BBIJIBUTaTh BEPCUU PELICHUS MPOOIEMBbI, 0OCO3HABATh KOHEUHBIN pe3yJibTaT, BRIOUPATh U3 MPEII0KEHHBIX U UCKATh
CaMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;

- OCYUIECTBJIATH IIeJIenojaranue, BKIoYasi IOCTAHOBKY HOBBIX IIeJiel, TpeoOpa3oBaHue MPAaKTUUECKON 3a/1auu B
MIO3HABATEIIbHYIO;

- COCTaBJIATh (MHAMBUAYAJIBHO WM B TPYIIIE) IUIAH PEIICHUs TPOOJIEMBI;

- paboras 10 TUIaHy, CBEPATh CBOM JIEUCTBUS C LEIBIO U, TPU HEOOXOAUMOCTHU, UCTIPABIISITH OITUOKH CAMOCTOSATENBHO;
- YUYUTBHIBATh PA3HbIE MHEHUS U CTPEMUTHLCS K KOOPJIUHAIIMH PA3TUYHBIX MTO3UIUN B COTPYIHUYECTBE;

- B IMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIHLHO BHIPAOOTAHHBIE KPUTEPHUH OIEHKH.

ITo3naBaTeabHble YY/I:

- AHAJIU3UPOBATh, CPABHUBATH, KIaCCUDUIIMPOBATH U 000011aTh (DAKTHI U SIBJICHUS. BBISBISITE IPUYUHBI U CIIEICTBUS
MPOCTHIX SIBIICHUM.

- OCYLIECTBJISITh CPAaBHEHUE, KIACCU(DUKAIINIO, CAMOCTOSATEIHLHO BBIOWPAsi OCHOBAHUS M KPUTEPUU TSl YKa3aHHBIX
JIOTUYECKUX OTIEPALINil;

- CTPOUTH JIOTHYECKOE PACCyKICHUE, BKIIFOYAIOIEE YCTAHOBJICHUE MPUUYNHHO-CIIECTBEHHBIX CBSI3EH.

- C03/1aBaTh CXEMaTUYECKUE MOJIEIH C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

- COCTABJISITH TE3UCHI, PA3JIMYHbIE BUJIbI TUTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

- npeo0pa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BUJA B APYroi (Tabiauily B TEKCT U p.).

- YMeThb OIpeAe/siTh BO3MOXKHBIC UCTOUHUKU HEOOXOIMMBIX CBEJICHUM, TPOU3BOIUTH MOMCK MH(OPMAIIUH,

AHAJIM3UPOBATb U OICHUBATL ee AOCTOBCPHOCTD.



- 0000111aTh OHATHSA - OCYILECTBIIATH JIOTUYECKYIO OMEPAIHIO MEpeXoaa OT MOHATHI C MEHBUIUM 00bEMOM MOHSATHUSM C
OOJIBIIIUM 00BEMOM;

- CTPOUTD JIOTUYECKHE PACCYKACHUS, BKIIOYAIOIINE YCTAHOBICHHE MPUUYNHHO-CIICICTBEHHBIX CBA3CH.

- OOBSICHATD SIBIICHUS, TTPOLIECCHI, CBSI3U M OTHOIIICHUS, BBISIBISIEMbBIC B X0J1€ MCCIIEIOBAHUS, OCYIIECTBISATH BHIOOD
Hauboee 3 PEeKTUBHBIX CIOCOOOB pEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY/I:

- yMeTh (pOpMYIHPOBATH COOCTBEHHOE MHEHHUE U MO3UIINI0, apPTYMEHTHPOBATh €€ U KOOPAHMHUPOBATH €€ C TIO3UIIHH
NapTHEPOB B COTPYIHUYECTBE P BHIPAOOTKE OOIIETO PEIICHHsI B COBMECTHOU JESITEIbHOCTH;

- 0TOOpa)kaTh B pEUM COAEPKaHUE COBEPIIAEMBIX JIEUCTBUH, KaKk B JOpMe IPOMKOM COIMATM3UPOBAHHON pedH, TaK U B
(hopme BHYTpEHHEHN peuu;

- yMETh apTyMEHTHPOBATH CBOIO TOUKY 3PEHHUS;

- YMETh OCYIIECTBIISATH B3aUMHBINM KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOUMYIO B3aUMOTIOMOIIIb;

- yMETh paboTaTh B TPYMIIE - YyCTaHABIUBATh pabouyne OTHOIICHUS, 2PHEKTUBHO COTPYIHUYATH U CTIOCOOCTBOBATH
MIPOAYKTUBHOW KOOIIEPALINH.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS MTPEIMETA SBIISIOTCS CISAYIONINE YMEHUS:

- OCO3HAHME POJIH BEILECTB;

- OIPEJEIISTh POJIb PA3IMYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

- 00BSCHATD POJIh BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHNE XMMHUYECKUX MPOIIECCOB;

- UICIIOJIb30BATh 3HAHHA XUMHWH IIPpU CO6J'IIOJICHI/II/I ITpaBUJI UCITIOJIB30BAHUSA OBITOBBIX XUMHUYECKHX ImperaparTrosB,



— pa3nau4YaTh OMacHbIC U OE30TIACHBIC BEIIECTBA;
- MPUBOJUTH MPUMEPHI XUMUYECKHUX TTPOIIECCOB B IPUPOJIC;
- HAXOJIUTh YEePThl, CBUJIETEILCTBYIONIME 00 OOIIMX MPU3HAKAX XUMHUUYECKHUX MTPOILIECCOB U UX PA3IUUMSIX;
- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BSCHSTH 3HAYCHUE BEIIECTB B KU3HU U XO35HCTBE YEIIOBEKA,
- OOBACHSTH MUP C TOYKH 3PEHUS XUMHUH;
- opMUpOBaTh NpeACTaBICHUS O OyayieM nIpodeccuoHaILHOM BEIOOpE.
Kpome Toro, 3aHsiTusi npu3BaHbl IPOOYIUTh Y YYaIIMXCsl MHTEPEC K XUMHUYECKOW HayKe, CTUMYJIUPOBAThH JajbHEHIIee
M3y4YeHUE XUMHUHU. XUMUYECKHE 3HAHUS, CPOPMUPOBAHHBIE HA 3aHATHUSIX, HHOOPMAIIMOHHAS KYJIbTypa YYallluXcs, MOTYT
OBITH UCITOJIF30BAHBI UMM JIJIS1 PACKPBITHS PA3TUIHBIX MPOSBICHUN CBSI3U XUMHH C KU3HBIO.
OcHoBaHUeM [IJI1 BbllejJeHUs] TPeOOBAaHMH K YPOBHIO MNOATOTOBKHM OOyYarolIuXcsi BBICTYNA€T OCHOBHAs
obpazoBatenbHas nporpamma ['bOY OOIII c.I'Bapaeiiiipi.

Cnoco0bI onpeesieHnst pe3yJIbTATHBHOCTH:
- Hauanovuslit Konmpob (cenmsaops) B BUJIC BU3yaIbHOTO HAOIIOJACHHUS T1e/Iarora 3a COOI0IEHUEM BOCITMTaHHUKAMU
TEXHUKU 0€3011aCHOCTH, MOBEICHUEM MPHU PabOTE C MOCIEAYIOMUM 00CYKIECHUEM;
- Texywjuit Konmposub (6 meyeHue 6ceco0 yuedH020 200a) B BUJE BU3YaJbHOTO HAOIOACHUS TNeAarora 3a mpoleccoM
BBITIOJIHCHUSI YUAITUMUCS MPAKTHYECKUX padOT, MPOEKTOB, MHIAUBUAYAIbHBIX 3aJaHHM, Y4aCTUSI B TIPEIMETHON HeJese
€CTECTBO3HAHMS,
- Ilpomesrcymounstii KOHmponp (memamuyeckuii) B BU1€ NPEAMETHON TUArHOCTUKY 3HAHUS JETbMU ITPOMJECHHBIX

TEM;



- Hmoczoewvlit konmponv (maii) B BUAC M3YYCHHS W aHaIU3a MPOAYKTOB TpyAa ydamuxcs (TPOEKTOB; COOOIICHU,
pedeparoB), mpoliecca OpraHu3anuu padboThl HaJ MPOIYKTOM U IMHAMUKHA JTUYHOCTHBIX H3MEHEHUH.

®opMbI Y4€TAa 3HAHMH, YMEHUH NIPU peajiM3alui NPOrpaMMBel.

- Ompoc;

- OO6cyxnenue;

- CamocrosTenpHas padboTa;

- TectupoBanue;

- [Tpe3eHTanus u 3an1UTa TBOPUYECKOM paboOThI (IPOEKTHI U JIp. ).

B koH1ie yueOHOro rojia 00y4arouiuiicss J0HKEH BBIMOIHUTD U 3aIIUTUTD MTPOEKT.

(ITpnaoxkenue 1. «Onucanue popmMbl NoABeAeHUS HTOTOBY).

TemMaTnyecKkuil NJIaH NPOrpaMMbl BHEYPOYHOM JIEATEJIbHOCTH «XMMUS /LIS JIIO003HATEAbHBIX»

Ne| HaszBaHue Tema 3aHATHA [Ipax Ucnoab3yemo
Bcero [Teopm
n/ pasaena - e
4acoB 1
n THKa |000opy10BaHue
Tema 1. Xumuap [XuMHS KaK 4aCTh €CTECTBO3HAHMSI. 1
LeHTpe [[penmeT xumMun
e€CTeCTBO3HAHHMA |METObl U3yYEHHS] €CTECTBO3HAHUS 1
1 |(1149) [IpakTrueckas pabora Ne 1 11 1
«3HAKOMCTBO c 1a060paTOPHBIM
obopynoBanueM. IIpaBuna TeXHHKHU
0e301MacHOCTH MpU padboTe B
XUMUYECKOM KaOuHeTe (J1abopaTopum )y




[IpakTuueckas padora Ne 2 «Habmonenue JlaTuuk
34 TOPAILLEH CBEYOU. Y CTPOHUCTBO TEeMIIEPaTypPbl
cnupToBKU. [IpaBuma paboThI C TEPMONAPHBIN,
HarpeBaTeIbHBIMU IPUOOPAMUY) CIIUPTOBKA
MonenupoBanue
XUMHUYECKas CHMBOJIMKA
Xumus 1 pU3nKa. Y HUBEpCATbHBIN
XapaKTep MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUU
Xumus U Qusnka. ArperatHble COCTOSIHUS [{udposoit
BEILECTBA MUKPOCKOTT
Xumus u reorpadus [{udposoit
MUKPOCKOTT
XuMust U1 OHONIOTHS
KauecTBeHHbIE pEaKIIUU B XUMUU
Tema 2. OTHOCUTEIBHBIC AaTOMHASI U MOJIEKYJISIpHAs
MarTeMaTHKa B MacCChl
XxuMuu (9 4) MaccoBas 10JIs1 XUMHUYECKOIro dJIEeMEHTa
BCJIOKHOM BEILIECTBE
OO0beMHast 107151 KOMIIOHEHTa Ta30BOM CMeECH
UucTeie BeNIeCTBa U CMECH JlaTunk
PIEKTPOIIPOBO
TTHOCTH,
Qg poBoit
MUKPOCKOTI

MaccoBast 10151 BEIIIECTBa B PaCTBOPE

10



[IpakTryeckas padora Ne 3
«I[IpuroToBiieHNE pacTBOpa C 3aJaHHON
MacCCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBAY

MaccoBas 10Jis puMecen

Pemenue 3anau v ynpaxHeHHU 10 TeMe
«MaremaTuka B XMMUAN»

Pemenue 3agad u ynpax(HeHI/Iﬁ II0 TCMC
«MATCMAaTHKa B XUMUHN»

Tema 3.
SBinenusn,
MPOUCXOASALIHUE
C BellleCTBAMHU
(7 9)

Pa3nenenue cmecen

DunbTpOBaHUE

AnicopOrus

JncTuansaus

[Ipaktrueckas padora Ne 4 «Ouuctka
[TOBAPEHHOW COJIN»

XUMHUUYECKHUE PEAKIIUU

e

JlaTtuuk pH

[[pU3HAKA XUMUYECKUX pEaKIUU

Tema 4.
Paccka3bl mo
xumuu (34)

YueHnueckast KoH(pepeHIUs
«Bp1aaroiyecs: pycCKue y4eHble-XUMUKI.
O xu3HM U AestenpbHocTd M. B.
JIoMoHOCOBA,

/1. 1. MengeneeBa, A. M. bytneposa

Konkypc coobmiennit yyamumxcs «Moe
TI0OMMOE XUMUUYECKOE BEILIECTBO» 00
OTKPBITHH, IOJyYEHUU U 3HAYCHUHU
BbIOPAHHOTO XUMHUYECKOTO BELIECTBA

CCMI/IHap II0 uTOraM AOMalIHET O

HCCICAOBATCILCKOI'O OKCIICPUMCHTA!

[{udpopoii
MHKPOCKOTIT
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. IlpakTuyeckass padora Ne 5
«BpIpamyBaHue KpHUCTAJUIOB COJIM».
Konkypc Ha j1yqmmii BeIpanieHHbIN
KPUCTAJLL.

IIpakTueckas padora Ne 6 «Kopposzus

MeTaIIoBY». KoHKypce Ha mydiume

PEKOMEHAAIMH 110 3aIUTE METAJIOB OT

KOPpO3UH

11

Padora Han

MPOEeKTAMMU.
(4u4.)

1. Oman evibopa memvl, NOCMAHOBKU
yenu, 3a0a4 uccnedosams,
BbIOBUINCEHUS 2UNOTNESDL.

2. Dman NIIAHUPOBAHUSA nymu

00CMUIICEHUS yenei
uccie008amenbCKux (npoexmuwvix)
pabom u @vibopa  HeobX0OUMO2O
UHCMPYMEHMAPUS.

3. Oman  npoeedenusi  y4ebHO20
uccnedosanusi (NpoeKkmuotl pabomst) ¢
NPOMENCYMOYHBIM KOHMPOLEM 34
X000M 6bINOJIHCHUS U KOppeKyuel
Ppe3VIbmamos.

4. Oman oghopmnenus, npeocmasneHusl
(3awumol)  nPOOYKmMAa  NPOEKMHOLU
pabomsl

NTOI'O:

34

16

18

Coaepxanue Kypca
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HNHCTpyKTaX MO TEXHUKE O€30MACHOCTH IPOBOJUTCS HA KAXJAOM 3aHITHH Iepe]] IPOBEIECHUEM IKCIIEPUMEHTA.

1. Xumus B HeHTpe ecTeCTBO3HAHUA. 114.
Xumus Kak 4acthb ecrectBo3HaHus. [Ipeamer xummuu. EcrecTBO3HaHNE — KOMIUIEKC HAyK O IpUpoe: GU3UKHU, XUMHH,
ouonoruu u reorpadguu. [lonoxurensHoe 1 OTpUIIATEILHOE BO3/ICHCTBHE YEIOBEKa HA IPUPOLY.
[Ipeamer xumuu. Tena m BemecTBa. CBOMCTBAa BELIECTB KaK UX WHAUMBUIAYyaAJbHbIE NpU3HAKW. CBONCTBA BEIIECTB Kak
OCHOBA UX MPUMEHEHUS.
Metoabl m3ydyeHusi ecrectBo3HaHusl. HaOnrozeHue kak OCHOBHOM METOJ IMO3HAHUS OKPY’KAIOLIEro Mupa. Y CIOBHS
MpoBeleHHUsT HaOmoAeHus. ['umore3a Kak MNPEANoSIoKeHHE, OOBACHAIONIEe WIM NpPeICKa3bIBaKoIIee MNPOTEKAHHUE
HaOJt0jaeMoro  siBJieHUs. OJKcnepuMeHT. JlabGopaTtopus. OkcnepuMeHT JabopaTopHbli M JgoMamHuil. CrocoOsl
(UKCUpPOBAHHUS PE3YIbTATOB dKCIIepuMeHTa. CTPOCHUE MJIAMEHU CBEYH, CyXOr0 rOPIOYEro, CHUPTOBKH.
IIpakTuyeckas padora «3HAKOMCTBO ¢ J1a00paTOPHBIM 00opynoBaHueM. [IpaBuiia TeXHUKN O€30MaCHOCTH NpH padoTe
B XUMHYECKOM KaOuHETe (JTabopaTopHm)».
IpakTnueckass padora «HaOaonenme 3a ropsmei cBe4doil. YctpoiictBo cnupToBku. IlpaBuna paboTel ¢
HarpeBaTeIbHBIMU TPUOOpPaMMI.
MopenupoBanue. Mojenu kak aOCTparMpoBaHHbIE KOMHMU HM3y4aeMbIX OOBEKTOB U IpoleccoB. Moxaenu B (uU3HKE.
OnexTpodopHas MalllMHA Kak adcTparupoBaHHasi MOAENIb MOJHUU. Mojienu B 6uosioruu. bruonornueckue Mymsbxku. Moaenu
B XMMHH: MaTepHUAIIbHbIE (MOJEIN aTOMOB, MOJIEKYJ, KPUCTAJJIOB, alllapaToOB M YCTAHOBOK) M 3HAKOBBIE (XMMUYECKHE

3HAKW, XUMHUYECKHE POPMYIIbl U XUMUYECKUE YPABHEHUS ).
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XumMuYeckass CHMBOJIMKA. XUMUYecKue 3HakH. VX 00o03HaueHune, mpousHoueHne 1 nHpopMalus, KOTOPYI0 OHU HECYT.
Xumuyeckue Gopmynsl. Mx o6o3HaueHue, NpOW3HOIIEHHWE U HH(OpMalMs, KOTOpPY0 OHU HecyT. WHAeKch
KO2(PPUITUCHTHI.

Xumusa u pu3uKa. YHUBEPCAIBbHBIN XapaKTep MOJ0KEHUN MOJIEKYJISIPHO-KUHETUIECKON Teopuu. [IoHATHS «aTomM», «MOJIe-
Kyna», «uoH». Kpucrammmdeckoe cocTosHUE BemiecTBa. KpucTtaianmueckwe pemieTku TBepAbix BemiecTB. uddysus.
BpoyHOBCKOE IBUXKEHUE.

Xumus U (pusnka. ArperatHble cOCTOsSHUS BemecTBa. [loHsTHE 00 arperaTHOM COCTOSHMM BellecTBa. ['a3000pa3Hble,
’KUJIKME U TBepble BeulecTBa. Kpucramimyeckue u amop@Hble TBep/iple BenecTBa. PU3NYECKUE U XUMUUECKUE SBJICHUS.
Xumusa u reorpadusi. ['eonornyeckoe CTpoeHUE IUIaHEThl 3eMJIs: SIApO, MaHTudA, JUTOc(hepa. DIEeMEHTHBIA COCTaB
re0JIOTHYECKUX COCTAaBHBIX YacTel IuIaHeThl. MUHEpasisl U TOPHbIE MOPOAbl. MarMaTH4eCKUE U OCaJOYHbIE (OpraHUYECKHE
Y HEOPraHUYECKUE, B TOM YUCJIE U TOPIOYHE) TOPOIBI.

XuMusi M1 0M0J0THsA. XUMHUICCKHN COCTaB )KMBOM KJIETKH: HEOPraHWYECKHE (BOJa 1 MUHEPAJIbHBIC COJIM) U OPTaHUYECKUE
(6esKu, )KUPBI, YTIEBO/IbI, BATAMUHBI) BEIIECTRA.

[IpocTeie U CIIOKHBIE BEMIECTBA, UX POJIb B ) KU3HEIEATEIIBHOCTH OPIraHU3MOB.

buonornyeckast poiab BoAbl B kuBoW kieTke. PoTocunres. Ponb xnopoduina B ¢poTocunrese. bruonornyeckoe 3HaueHHE
KUPOB, OEIKOB, YPUPHBIX MaCEe, YIIEBOAOB U BUTAMUHOB JIJISl )KU3HEAEATEIbHOCTH OPraHU3MOB.

KayecTBeHnble peakuumu B XuMHMHU. [IoHATHME O Ka4eCTBEHHBIX pEAKUMIX KaK O pEaKUMsIX, BOCHPUHUMAEMBIX
OpraHoOJIEITUYECKH C TTOMOUIBIO 3pEHHUsI, CyXa, O0OHsIHUSA. AHanuTHuueckuil apdexr. OnpenensieMoe BEIIECTBO U PEAKTUB

Ha Hero. Bo3sMOXXHOCTh U3MEHEHMUS POJIM Ha ITPOTUBOIIOJIOKHYTO. PaCHpOCTpaHeHI/Ie 3arraxa OJICKOJIOHA, AyXOB HJIN
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neszofopanta kak mporiece auddysun. OOpas3mbl TBEPABIX BEIIECTB KPUCTAUIMYECKOTO CTpOeHUs. Mojenu Kpucrtai-
JUYECKUX PEIIETOK.

JemoncTpanuu. Koiekius pa3HbIX Tell U3 OJHOTO BEIECTBa WIM Marepuaia (Hampumep, cTekiia — jadopaTtopHas
nocyna). Komnekuust pa3nuuHbix Ten wid Qororpaduil Ten u3 amoMUHUS A WUTIOCTpAaIlMM MAEH «CBOWMCTBA —
MpUMEHEHne». YdeOHoe OoO0OpyJoBaHUE, HCIOJIBb3yeMOe MpH HW3ydeHUW (Qu3uku, OWonoruu, reorpaduu U XUMUH.
OnexktpodopHas MammHa B nedictBud. ['eorpaduueckue moje- nu (rnolyc, kapta). buonorundeckue mojenu (MyJsbKd
OpTaHOB M CHCTEM OpPraHOB PACTCHH, KUBOTHBIX W 4eloBeKa). OU3NUECKHE W XUMHUYECKHE MOJEIN aTOMOB, MOJICKYII
BEIIIECTB U MX KPUCTAIUIMYECKUX pemeToK. OOBbEeMHBIE U IIAPOCTEP>KHEBBIE MOJEIHU BOJIbI, YIJIEKUCIOTO M CEPHHUCTOIO
ra3oB, MeTaHa. PacnpocTpaHeHue 3amaxa OJI€KOJIOHA, IYXOB WJIM JI€30/I0paHTa Kak mporecc auddysun. O6pasinl TBEp-
JIBIX BEIIECTB KPUCTAUTMYECKOTO CTPOSHUA. MOACIN KPUCTAUTMYECKUX PEIeTOK. Tpr arperaTHbIX COCTOSTHUS BOJIBI.
«IlepenuBanuey» YIJIEKUCIOrO ra3a B CTaKaH Ha ypaBHOBEHICHHBIX BecaxX. KOJUIeKIus KPUCTAUIMYECKUX M aMOPQHBIX
BEIIECTB W M3JeNui 13 HuX. KoJeKius MUHEpasoB (JIa3ypUT, KOPYHJ, XaJlbKOMHUPUT, ¢uirooput, ranuT). Kommekmus
TOPHBIX TOpoA (TPaHUT, pa3IUYHbIC (POPMBI KaIBIIMTa — MEJ, MpaMop, W3BECTHSAK). KOJUIEKIUS TOPIOYMX HCKOMAeMbIX
(HedTh, KaMEHHBIH YTroJyib, CHaHIbl, TOpd). CrupTOBas SKCTpaKIUs XJIopoduiia U3 3€JICHBIX JUCTheB. KauecTBeHHas
peakius Ha kuciopoJ. KauecTBeHHas peakiiys Ha yriaeKuchblil ra3. KauecTBeHHas peakiusi Ha M3BECTKOBYIO BOJY.
JlaGopaTopHbie onbIThl. OnycaHWe CBOWCTB KHUCJIOPOAA, YKCYCHOM KHCIOTHI, aitoMuHMs. CTpoeHHe IIaMeHH (CBEYH,
CIIUPTOBKH, CyXOro roprodero). M3rotopneHue monenell MOJEKYJ XMMHYECKUX BEIIECTB M3 TUiacTwimHa. Habmonenue
OpOYHOBCKOTO JIBIDKCHHS YaCTHYCK YEPHOM TYIIW TIOJT MUKPOCKOTIOM. 3y4eHue rpaHuTa ¢ 1MO- MOIIBIO YBEIUIUTEIHHOTO

crekia. OOHapy>KeHHE XKMpa B CEMEHaX MOJCOJTHEYHHMKA U Tpenkoro opexa. OOHapykeHue 3(UPHBIX Macel B
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anenpCUHOBOM Kopke. OOHapy)eHne Kpaxmana U Oenka (KICHKOBUHBI) B MIIEHUYHOW MyKe. [IpomyckaHue BbIIBIXaeMOTO
BO3/lyXa Y€pe3 U3BECTKOBYIO BOAY.

2. MaremaTuka B XUMHH. 94.
OTHocuTe/IbHbIE ATOMHAasI U MOJIeKYJIsipHasi Maccbl. [loHATHE 00 OTHOCUTENTHHONW aTOMHOM M MOJIEKYJISIPHOM Maccax Ha
OCHOBE BOJIOpPOAHOM eauHuIbl. HaxoaeHrne OTHOCUTENbHON aTOMHOM MacChl XUMHUYECKUX 3JIeMEHTOB 1o Tadnuue /. 1.
Menneneesna.
HaxoxieHne OTHOCHTENbHOH MOJIEKYJSPHO Macchl M0 (QopMylie BEHIECTBA KaK CyMMbl OTHOCHTEJIbHBIX aTOMHBIX
Macc, COCTABIISIFOIINX BEIIECTBO XUMHUYECKUX JIEMEHTOB.
MaccoBasi 10J11 XUMH4€CKOI0 3JIeMeHTa B CJI0KHOM BelecTBe. [loHsATHE 0 MaccoBOi 10JIe XUMUYECKOTO AJIeMeHTa (W) B
CJIOKHOM BEULIECTBE U €€ pacuer no gopmyJe Bemectsa. Haxoxaenne Gpopmysasl BeECTBa M0 3HAUYEHUSIM MacCOBBIX J10JIeH
00pa3yroux €ro 3J1€MEHTOB.
Yucrble BemecTBa U cMecH. [loHsTre 0 yncTtoMm BemiecTBe U 0 cMecu. Cmecu razooOpa3Hbie (BO3AyX, MPUPOAHBIN Ta3),
xuakue (HedTh) U TBepIble (ropHbIe MOpoibl, KyauHapHble cMecu 1 CMC). CMecu TOMOT€HHbIE U TE€TEPOTreHHbIE.
O0beMHast 10151 KOMIIOHEHTa ra3oBoii cmecu. I[lonatue 06 oOwbeMHoOM mose () kommoHeHTa ra3oBoi cMecu. CocrTaB
BO3JlyXa U MPUPOJHOro ra3a. Pacuer 00beMa KOMIIOHEHTA ra30BOil CMecH 10 ero 00beMHOM J0J1€ U HA000POT.
MaccoBasi 1015 BemiectBa B pactBope. [lonstue o MaccoBoi noine BemectBa (W) B pactBope. PactBoputens u
pacTBOpPEHHOE BellecTBO. Pacuer mMacchl pacTBOPEHHOTO BEUIECTBA MO MAacCe pacTBOpa U MAacCOBOHM J10JI€ PACTBOPEHHOIO
BEILECTBA U APYTHE PACUETHI C UCIIOJIB30BAHUEM ITUX IMOHSATUH.

IIpakTnueckas padora «IIpuroroBneHne pacTBopa ¢ 3aJaHHOKW MAacCOBOM JT0JIEN PACTBOPEHHOTO BEILIECTBAY.
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MaccoBas goss npumeceii. [lorstie o yuctom BemecTBe U mpuMecu. Maccoasi 107151 ipuMecH (W) B 00pasiie HCXOIHOTO
BeecTBa. OCHOBHOE BEIIECTBO. PacueT Macchl OCHOBHOI'O BEIIECTBA MO MAacCE€ BEIIECTBA, COAEPIKAILLErO OMPEACIICHHYIO
MacCOBYIO JIOJIFO0 IPUMECEH, U IPYTUE PACUETHI C UCIIOIB30BAHUEM ITHUX MTOHSATHIA.
JeMoHcTpanuu. MuHepanbl KypuT U TeHOpUT. KoJlekiuy pa3nuyHbIX BUJIOB MpaMopa M M3AENUA (MU WIUTIOCTpalui
u3nenuil) w3 Hero. CMech PEYHOTO W CaxapHOTO IMecka W ux paszaencHue. Komrekmus HepTH w HEPTEIPOTYKTOB.
Konneknus 6pITOBBIX cMecei (KynuHapHbIX cMmeceit, CMC, mamnyHeil, HamuTKOB U Ap.). Jnarpamma o0beMHOT0 cocTaBa
Bo3nyxa. JluarpaMmMa oOBEMHOIO cocTaBa MHpU- poAHOro rasza. OOpas3upl BEIIECTB W MaTEPHANIOB, COJEpXKAIIUX OIpe-
JEJICHHYIO JOJII0 IIPUMECEH.
JlabopaTtopHblie onbIThl. 3yueHue coctaBa OBITOBBIX KYyJIMHApHBIX U XO3SMCTBEHHBIX CMECEH MO ATHKeTKam. M3ydueHue
COCTaBa HEKOTOPBIX OBITOBBIX M (PApMalEBTUUECKHUX IPENApaTOB, COACPIKAIIMX ONPEIEICHHYIO IO IMPUMECEH M0 HUX
ATUKETKaM.

3. SIBJjieHusl, IPOUCXOASIIHE C BellleCTBAMM. 74.
Pa3znenenne cmeceii. [lonstue o paznenenuu cmeceil 1 ounctke BemiecTB. Hekotopsie mpocTteiinme cnocoObl pa3aeneHus
CMeceil: mpocenBaHue, pa3zelieHue cMecel MOPOLIKOB JKejle3a U Cepbl, OTCTauBaHUE, ACKaHTalMs, LEHTpU(yrupoBaHue,
pazzieJieHue C MOMOUIBIO JEIUTEIbHON BOPOHKH.
duabTpoBanue. PuabTpOBaHKE B TaOopaTopuu, OBITY U HA TTpou3BoACTBE. [loHsTHE O hUIbTpaTe.
Ancopoums. Ilonstue 00 amcopOimu u ancopOeHTax. AKTUBHPOBAHHBIM Yrojib KaK Ba)KHEHIIMA ajcopOeHT, ero
HCIIOJIb30BaHuE B OBITY, HA MPOU3BOJICTBE U B BOCHHOM JieJie. Y CTPONCTBO MPOTUBOrasa.
Juctunasinus. JIucTiiuianms Kak mpouecce BbIIEIEHUsT BEUIECTBA U3 KUJIKOW cMecH. JucTtuimpoBaHHas Boja U 001acTu

€€ MPUMECHECHMUS.
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Kpucrannuzanuss wiaum BbinapuBanme. Kpucramnusanus W BbiapuBaHue B Jabopartopud (KpUCTaUIA3aTOPhl H
dapdopoBble yamku A BbimapuBaHus) u mpupone. Ileperonka nedru. HedrempomykTsl. ®dpakimoHHas MNeperoHka
AKUJKOTO BO3IyXa.

IIpakTHyeckas padora «O4YMCTKA MOBAPEHHOM COJIN.

Xumuyeckue peakumu. [IoHATHE 0 XUMUYECKON PEAKIIMM KAK IIPOLIECCE IPEBPALLEHUS OJJTHUX BEIIECTB B ApYyrue. Y CIOBUA
TEUCHHUS U PEKPALICHUS XUMHUYECKUX PEAKIIHIA.

IIpusHakm XuMHYeCcKHMX peakuuil. lIpu3Hakym XUMHMUYECKHMX pe- aKIUW: H3MEHEHHME IBETa, BBINAJCHHUE OCAJIKa,
PaCcTBOpPEHHUE MOJYYEHHOTO OCAJKa, BBIICICHHE rasa.

Jdemoncrpanuu. IIpocemBanne cMmecu MyKH M caxapHOro mnecka. PasneneHue cmecH IOPOIIKOB CEpbl M Kenesa.
Paznenenue cMecu MOpPOLIKOB Cephl U IecKa. Pa3feneHne cMecH BOJBI U PACTUTENIBHOIO Macja C MOMOIIBIO JIEJIUTEIIbHON
BopoHku. llentpudyruposanue. OunbtpoBanue. Kosulekuus pecnUpaTOpHbBIX MAacOK M MapieBbIX I0- BSA30K.
AncopOLMOHHBIE CBOMCTBA aKTUBUPOBAHHOIO yrisl. CHIIMKAreib U €ro NpuMeHEHUE B ObITY U JIETKOW MPOMBIIIJIEHHOCTH.
[IpotuBoraz u ero ycrpoiictBo. IlomyueHrne NUCTUIUIMPOBAHHOM BOJBI C MO- MOIIBIO JTA0OPATOPHOW YCTAHOBKH IS
MEPErOHKH KUAKOCTeH. Pa3zneneHue cMecu mepMaHraHata M JMXpoMara Kajius crnocoOom kpuctammuiauuu. Komnexuus
«Hedts u HePTenmpoaykTh». B3anMoeiicTBue MOPOIIKOB kKeje3a U cepbl Ipu HarpeBaHuu. [lonydyeHue yriekucioro rasa
B3aUMOJICHCTBMEM Mpamopa ¢ KHUCIOTOW U OOHapyKeHHE €ro ¢ MOMOIIbI0 M3BECTKOBOWM BOJbI. KaTanutuueckoe pasio-
KEHUE MEPOKCHJIa BOAOPOJIa (KaTalu3aTop — AUOKCU Maprasia). @epMeHTaTUBHOE Pa3IoKEHHE MEPOKCUIA BOJIOPOAA C
MOMOIIBIO KaTanas3bl. KHCIOTHBIM OTHETYLIUTENb, €r0 YCTPOMCTBO M NPUHUMN JEUCTBHUS. Peakuus HeuTpanusauuu
OKpallleHHOTro (eHOoJI(PTAIEMHOM pacTBOpa IIEJNIOYM KHUCIOTOW. B3anmojnelcTBHe pacTBOpa MepMaHraHaTa W JUxpomara

KaJusi ¢ pacTBOpoM cynbdura Hatpus. [lonydenue ocanka ruapokcuaa meau (1) win rugpokcuaa xenesa (1) peakumeit
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oOMeHa. PacTBopeHHEe MONYy4YEHHBIX OCAaJKOB THAPOKCUIOB METAIOB Kuciaoroil. Ilomyuenue yriekuciaoro rasa
B3aMMOJICICTBHEM pacTBopa KapOoHaTa HATPUS C KUCIOTOA.
JlabopaTopuble omnbIThl. Pa3genenne cmecu CyXxoro MoJjoKa M pPEYHOro rmecka. M3roroBneHue QuiubTpa u3
¢unbTpoBasIbHON Oymaru wim OymakHOHM candeTku. M3roroBiieHne mMapieBbIX MOBA30K KaK CPEACTBAa MHIAMBUAYATbHON
3aIIMTHI B EPUOJ dNUAEMHM rpumia. M3ydenue coctaBa M NPUMEHEHHS] CUHTETUYECKUX MOIOIIUX CPENICTB, COMEPKALIUX
SH3MUMBI. M3ydeHue ycTpOCTBA 3aKUTAJIKU U €€ TUNIAMEHH.

4. Paccka3bl 10 XUMHH. 34.
Pacckazbl 00 yueHbIX. Brlarommecs: pycckue y4eHble-XUMUKH: KU3Hb U AesTenbHocTh M. B. JlIomonocosa, /I. W.
MenpeneeBa, A. M. bytieposa.
Pacckasbl 00 3nemMeHTax U BeuecTBax. MeTabl: allOMUHUH, Kele30, 30510T0. HemeTanmsl: a3zort, Bogopoa. Boxa. Xnopua
HaTpusi. KapOoHat KanmbLus.
Pacckassl 0 peakiusax. @orocuntes. ['openune. Koppos3usa meTanios.
IIpakTnuyeckas padora (10MalIHUI IKCIIEPUMEHT) « BbIpaluMBaHue KPUCTAJIIOB COJIH.
IIpakTnuyeckas padora (xomamHuii 3kcnepumenT) «Koppos3us meraios».

5. Pabora Hag npoekTtaMu. 44.
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Cnucok HCIOJbL3VEMbBIX MCTOYHUKOB

Cnucoxk OCHOBHOM JIMTEpPATypbI:

1. Xumuueckas sHimkioneaus. T 1. M., 1988 r.

2. Kyxymikun FO.H. «Xumus Bokpyr Hacy, M. Beiciias mikona, 2018 r..

3. B.U. Ky3HenoB «Xumus Ha MOpPore HOBOTO ThICAUYETETHs», «XuMus B 1mkose» Ne 1, 2017.

4. AM. KOnun u npyrue. « Xumus juis Bacy. M. « Xumus2002.

5. Xumusi. BRonnsiit kypc. 7 knacc. [Iponenesruueckuii kypc (aB-topsl O. C. ['abpuensn, U. I'. Octpoymos, A. K.

AX1IeOMHUH).

Cnucox JUTEPATYPbI JJIsd YYMUTEJIsA:
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2
3
4.
5
6

O.C. TI'abpuemnsn, I'.I". JIpicoBa «HactonpHas kHura yuuresns xumun». , Ipoda, 2017.

. Anmux6epona JI.YO. 3anumarensnas xumust. Kaura nns ygamuxcs, yaureneit u poguteneit. M.: ACT-TTPECC, 2017;

K.A. MakapoB «Xumus u 310poBbe». M. «IIpocsemienne».2005.

10.H. KoporsimeBa « XMMUYECKHUE CANIOHBI KPACOTh. «XUMHUS B mKoae». Ne 1. 2005 r.

. Cxypuxun U.M., HeuaeB A.Il. Bce o nutie ¢ Touku 3penust xumuka. Cripas. uzganue. M.: Bricmias mikosa, 2009

. AxmeroB M. A., 3opoBa E.JO. OOyuyeHnne XMMHM KakK MPOLECC Pa3BUTHs MO3HABATEIbHBIX CTPATErHil ydaliuxcs

[Texct]/ AxmeroB M. A., 3oposa E.1O.// Hayka u mxomna.- 2015.- Ne 2.- C.81-87

JlazapeB B. C. IlpoekTHas nedaTenbHOCTh B IIKOJIE: HEHCHOJb3yeMble Bo3MokHOCTH [Tekcr]/ Jlazaper B. C.
//Bomipocsl o6pazoBanusi. — 2015.- Ne 3.-C. 292-307.

BopomniioB A. IlpoextHas 3amaya [DnekTpoHHbii pecypc] / Boponmos A. - )Kypuan «Havanbhas mkosa».- 2007.- Ne

6. — Pexxum moctyna: http://nsc.1september.ru/article.php?id=200700608

Brenenue B HaHoTexHosioruu. Xumus [Tekct]/ yueOHoe mocobue mnsa ydammuxcs 10 — 11 kimaccos/ moa penakiueit
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