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PaGouas mporpamma 1aHHOTO Y4eOHOTO Kypca BHEYPOUHOU JesSTENbHOCTH pa3paboTaHa B
COOTBETCTBUH C TPEOOBAHUSMU:

o @enepanbHOro 3akoHa ot 29.12.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit
Oenepannmny;

e MeTOoIUYECKUX PEKOMEH AN M0 UCTIOIb30BAHUIO U BKIIFOYEHUIO B COAEPKAHUE
nporecca 00y4eHHs 1 BOCIUTaHMsI TOCYAapCTBEHHBIX CUMBOJIOB Poccuiickoit
®depnepaluu, HaMpaBJIeHHbIX TUCbMOM Munnpocsemienus ot 15.04.2022 Ne CK-
295/06;

e MeToanuecKuX peKOMEHIALNM [0 YTOUHEHUIO MOHATHUSA U COACP/KAHUSA BHEYPOUHOU
NESATEILHOCTH B paMKax peann3alii OCHOBHBIX 001e00pa30BaTeNbHbIX IPOrpamMM, B
TOM YHCJIE B YACTU MIPOEKTHOW JIEATEIIbHOCTH, HAIPABIEHHBIX MMCHMOM
Muno6puayku ot 18.08.2017 Ne 09-1672;

e Crpareruu pa3Butus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuo a0 2025
roja, yrBepxkJaeHHou pacropsbkenueM lIpasurenscta oT 29.05.2015 Ne 996-p;

o CII2.4.3648-20 «CaHnuTapHO-31TUIEMHOJIOTHIECKUE TPEOOBAHUS K OPTaHU3AIUSIM
BOCIIUTaHUS U 00YUYEHHS, OTJbIXA U O3J0POBIICHHS I€TEU U MOJIOAEKH |

e CanlluH 1.2.3685-21 «I'urnennyeckre HOpMaTUBBI U TPEOOBAHMS K 00ECTIEUEHUIO
Oe3omacHOCTH U (MK) 0€3BpEeTHOCTH AJIs YeJIoBeKa (PaKTOPOB CPEbl OOUTAHUSY;

e OcHOBHOI 00pa3oBaTEILHOMN ITPOTPaMMBbl OCHOBHOTO 00111er0 00pa3zoBanus [ bOY
OOLL c. 3amiaBHOE, B TOM YHCJIE C YYETOM paboyeld MporpaMmMoi BOCIIUTAHHUS.



IHosicHuTEeILHASA 3ANMUCKA

PaGouas mporpaMmma 1o BHEYPOUHOU JACATEILHOCTH « XUMUS IS JTFOOO3HATEIBHBIX» I 6-7-X KIacCOB COCTaBlieHA Ha
ocHoBe JiexuT Jimaug Y MK O.C. I'abpuensna.
[Iporpamma mocTpoeHa Ha CASAYIOMNUX MTPUHITUTIAX:
- Ilpunyun nayynocmu (3HaHUS OCHOBAHBI HA OOBEKTHUBHBIX HAYUHBIX (haKTax).
- [Ipunyun nocnedosamenvrocmu u cucmemamuyrnocmuy (00y4eHUE OT MPOCTOTO K CIOKHOMY, «OT HE3HAHUS K 3HAHHIO, OT
HEYMEHUS K YMEHUIO»).
- Ilpunyun naensaonocmu (OCYIIECTBICGHUE CBSA3U MEXKITY KOHKPETHBIM U a0CTPAKTHBIM).
- IIpunyun ocmvicrennocmu (TIEPEHOC UMEIOIINXCS 3HAHUN B HOBYIO CHUTYAIIHIO).

- Ilpunyun cosnamenvrocmu u akmuerocmu (IpUMEHEHUE 3HAHUN HA MPAKTHKE).

AKTYaJIbHOCTDH JTAHHOW TMPOTpPaMMbl COCTOMT B M TOM, YTO OHA HE TOJBKO JAET BOCHMUTAHHUKAM IMPAKTHUUYECKHE
YMEHUS ¥ HaBBIKH, ((OPMHUPYET HaYAIBHBIA OIMBIT TBOPUYECKOM JEATETLHOCTH, HO M PAa3BUBAET UHTEPEC 00YUaIOMIEerocs K
HKCIIEPUMEHTY, Hay4HOMY MOWCKY, CIOCOOCTBYET CaMOOTPEACICHUIO YYaIluXCcs, OCO3HAHHOMY BBIOOpY MpodeccHu.
VYyamumecs: cMOTYT Ha TPaKTUKE MCTOIB30BaTh CBOM 3HAHUS HA YPOKAX XUMUHU U B OBITY.

IMenaroruyeckasi 1meeco00pa3sHOCTb 3aKJIKYAETCSI B TOM, YTOOBI 3aMHTEPECOBATH YYAIIUXCS B CAMOCTOATEILHOM
MPUOOPETECHUN TEOPETUYECKUX 3HAHUH U MPAKTHUSCKUX YMECHHUH M HABBIKOB, Pa3BUBATh MBIIIUICHHE, JTFOO03HATEIILHOCTD,
dbopMupyss W TOANEPKUBAsS HMHTEPEC K XHUMHH, HMEIOIICH OrpOMHOE TMPUKIAAHOE 3HAYCHHE, CIIOCOOCTBOBATh
(hOpPMHUPOBAHUIO Y YUAIIMXCS 3HAHUM U YMEHHM, HEOOXOIUMBIX B MTOBCETHEBHOM JKU3HU JIJIsi 0€30MMacHOTO 0OpaIieHus ¢
BEIIIECTBAMH, UCITOJIH3yEMBbIMH B OBITY.

Jlnst aToro B Kypc «XuMmusl JJIs JTIOO03HATEIBHBIX» BKJIIOYEHBI HamOoJee SpKUe, HarJAIHbIE, WHTPUTYIOUIHE
OKCIIEPUMEHTHI, CIIOCOOHBIC YBIIEYh M 3aMHTEPECOBATH yUAIINXCS MPAKTHUECKON HAYKOW XMMHEH.

B paMKax HAIMOHAJIBHOTO ITPOCKTA <<O6p330BaHI/Ie)) CO3JJaHHUC ILCHTpPA CCTGCTBGHHO-Hay‘{HOﬁ HalpaBJICHHOCTH
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«Touka pocTa» MO3BOJIMIIO BHEAPHUTHL B IIpOrpaMmy HCIIOJIL30BaHHC HI/I(prBOI\/'I J'Ia60paTOpI/II/I H Ka4CCTBCHHO M3MCHUTH
Imponecc 06y‘{eHI/IH XUMHHU.

KonnyecTBeHHbBIC OKCIICPUMCHTBI ITIO3BOJIAT II0JYy4YaThb JOCTOBCPHYIO I/IH(l)OpMaHI/IIO O IIPOTCKAHHHU TCX HWJIN HHBIX
XUMHUUYCCKUX IIpoHeccax, O CBOMCTBaxX BCIICCTB. Ha ocnHoBe IMOJIYUYCHHBIX 3KCIICPHUMCHTAJIBHBIX JaHHBIX 06yqaeMI>Ie
CMOIr'yT CaMOCTOATCIIBHO ACJIaTb BBIBOIbI, O606Il[aTB PE3yJIbTaThbl, BbIABIIATL 3aKOHOMCPHOCTH, YTO OAHO3HAYHO 6yz[eT
CITOCOOCTBOBATH ITOBBIIIICHHIO MOTHUBAaIUHU O6y‘-ICHI/IH IMKOJIbHHUKOB.

ey nporpamMmmsi:

@opMHUPOBAHUE Y YYAIUXCS HAYYHBIX MPEACTABICHUN O XMMUU B MTOBCEIHEBHOM JKM3HU YEJIOBEKA 4YEpe3
poOyXJeHUEe UHTEpeca U pa3BUTHE MPO(PECCHOHATBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSL.

3amaun:

OoOpa3oBareiibHbIE:

® paCIIUPUTH KPYTO30p YUAIIUXCS O MUPE BEIIECTB;

® ICNOJIb30BAaTh TEOPETUYECKUE 3HAHUS IO XMMHH Ha MPAKTHUKE;

® O0y4UTh TEXHUKE 0€30MaCHOCTH MPU BBIMOJHEHUN XUMHUECKUX PEaKIIN;

e chopmMupoBaTh HaABBIKU BBIMOJHEHUS TPOEKTOB ¢ ucnoyibzoBanueM KT u mudposoro o6opynoBanus;

¢ BLBIIBUTH TBOPYCCKHU O)_IapéHHBIX o6yqa}om1/1xc;{ U IIOMOYb UM IIPOABUTD ce0s.

PazBuBarommue:
® CMOCOOCTBOBATh PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTEN 00yJarOIIUXCS,;
e (opmuposats UKT-kommneTeHToCTH;

BocnurareibHble:
® BOCIIUTATh CAMOCTOSATENLHOCTh MPU BBITIOJIHEHUH PabOTHI;

® BOCIIMTATb YyBCTBO B3aMMOIIOMOIIIH, KOJUICKTHUBHU3MAa, YMCHHUC pa60TaTB B KOMaHJE€, BOCIIMTATh



YyBCTBO JINYHOW OTBETCTBEHHOCTH.
CBs3b cofepkaHus IPOrPaMMbl BHEYPOUYHOM JeATEJbHOCTH ¢ Y4eOHBIMH NPeIMETAMU:
Kypc BHEYpOUHOI AEATENBHOCTA UACHHO U CONEPKATENBHO CBA3aH C 0a30BBIM KypCOM XHUMHUU U MO3BOJISET

MOJIZICPKUBATH B3aUMOCBSI3 TEOPUU U IPAKTHKHU, POPMUPYET YCTOMUNBYIO TOTPEOHOCTh MPUMEHSThH OTyYEHHBIC 3HAHUS U

HAaBBIKU B ITOBCEIHEBHOM KU3HH.
[Iporpamma nocTpoeHa Ha OCHOBE MeKIPeIMeTHOH MHTerpamnu ¢ PU3nKoii, MaTeMaTUKOM, OMOJIOTHEN U IpyTruMu
€CTECTBEHHO-HAYYHBIMHU TPEAMETAMHU.

Oco0eHHOCTH peau3aluy NPOrpaMMBbl:

Bo3pact o0yuaromuxcs:

[IporpamMma opueHTHpOBaHa Ha y4yaruxcs B Bo3pacte 12-13 net 6e3 cnenuanbHOM MOArOTOBKH.

DopMbI 3aHATHH:

B 00pazoBaTenbHOM MpoLEcce UCTIOIB3YIOTCS pa3InYHbIe (POPMBI IPOBEACHUS 3aHATHS:

° Oecebl;
o JIEKIINH;
o CEMUHAPHI;

® TPAKTUYECKOE 3aHATUC,

® XUMHWYCCKHUN IKCIICPUMCHT;

e paboTa Ha KOMITBIOTEPE;

® DKCKYpCHH;

® BBINTOJIHCHHE U 3aIIATa IPOCKTOB.

Pexxum npoBeaennsi: 34 yaca B rof - 1 pa3 B Hejeno. Bee 3aHATHS IO BHEYPOUYHOH JEATETbHOCTU MPOBOISATCS MOCTIE



BCEX YPOKOB OCHOBHOT'O PaCIUCaHUs, IPOJOJDKUTEIHHOCTh COOTBETCTBYET pekoMeHaarusm CanlluH, 1. e. 40 MunyT.

MecTo npoBegeHusi: 3aHATHS NPOBOAATCS B yueOHOM KabuHeTe xumuu ' BOY OO c. 3amnaBHoe.
3nopoBbechOeperatomasi opraHusaius 00pa3oBaTelIbHOIO Ipoliecca MpernoiaraeT UCloib30BaHue (popM U METOAOB

O6y‘{€HH5{, AJICKBATHBIX BO3PACTHBIM BO3MOKHOCTAM HIKOJbHUKA: IIPAKTHYICCKHC pa6OTBI, OKCIICPUMCHTEI U 6€CGIII>I.

Buabl 1esiTeIbHOCTH: TIPEIyCMOTpEHbI TeopeTndeckue (164.) u npakruueckue 3ansatus (184.).

ILnanupyempie pe3v/JbTAaThl 0CBOCHHS 00VYAKIIMMUCS NPOrPpaMMbl (BHEY4eOHOI1) BHEYPOUHOI J1eSITeJIbHOCTH

JIn4HOCTHBIE pe3y/ibTaThl:

-4yBCTBO TOPJIOCTU 32 POCCUMCKYIO XMMUYECKYIO0 HAyKy U JIOCTH)KEHHUS YUEHBIX; YBAKEHUE U IMPUHATHE JOCTHKCHHM
XUMUU; JH000Bb M O€peXHOE OTHOIICHHWE K MPUPOJIE; YBAKEHUE M YYET MHEHUM OKpPYXAIOWUX K JIMYHBIM
JOCTUKEHUSIM B U3YUEHUH XUMUM;

- 0CO3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPY>KAIOIIET0 MUPA, BO3MOKHOCTH €r0 O3HABAEMOCTH U OOBICHUMOCTH Ha

OCHOBE JIOCTHKECHUU HAYKH;

- IOCTENIEHHO BBICTPAUBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTH K

caM000pa30BaHUIO, B TOM YHCIIE U B PAMKaX CaMOCTOATEIbHOM JESITEIIbHOCTU BHE LIKOJIbL;

- OLICHUBATh KU3HEHHbIE CUTYALUU C TOUKH 3pEHUs1 O€3011acCHOr0 00pa3a KU3HU U COXPAHEHUS 30POBbS;

- OLIEHUBATh FKOJIOTUYECKUI PUCK B3aUMOOTHOIIEHH Y€I0BEKA U PUPOJIBI.

- popMHUPOBATH FIKOJIOTUYECKOE MBIIIJIEHUE: YMEHUE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYIIKH APYTUX JIIOJIEH C TOUKU

3pEHUSI COXPAaHEHUS OKPYKAIOILIEH Cpe/ibl - TapaHTa KU3HU U 0Jaromnoiayyus Jitojiel Ha 3emiie.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMU U3yueHUs Kypca «XUMHUS IS TI0003HATENbHBIX) ABIIsAETCS (POPMUPOBAHHE

YHUBepCalnbHbIX yueOHbIX neictBuid (YVYI).

Peryastusubie YY/I:



- CaMOCTOSATEILHO OOHAPYKUBATh U (OPMYITHPOBATH YIEOHYIO TTPOOIEMY, OTIPEEIATh IIe)Ih YIeOHOMH eI TeIbHOCTH;
- BBIJIBUTaTh BEPCUU PELICHUS MPOOIEMBbI, 0OCO3HABATh KOHEUHBIN pe3yJibTaT, BRIOUPATh U3 MPEII0KEHHBIX U UCKATh
CaMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;

- OCYUIECTBJIATH IIeJIenoaranue, BKIoYasi IOCTAHOBKY HOBBIX IIeJIel, TpeoOpa3oBaHue MPaKTUUECKON 3a/1auu B
MIO3HABATEIIbHYIO;

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

- paborTas 10 TUIaHy, CBEPATh CBOM JIEUCTBHUS C LEIBIO U, MPU HEOOXOAUMOCTHU, UCTIPABIISITH OITUOKH CAMOCTOSATENBHO;
- YUYUTBHIBATh PA3HbIE MHEHUS U CTPEMUTHLCS K KOOPJIUHAIIMY PA3TUYHBIX MTO3UIIUN B COTPYIHUYECTRE;

- B IMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIHLHO BHIPAOOTAHHBIE KPUTEPHUH OIEHKH.

ITo3naBaTeabHble YY/I:

- AHAJIU3UPOBATh, CPABHUBATH, KIaCCUDUIIMPOBATh U 000011aTh (DAKTHI U SIBJICHUS. BBISBISITS IPUYUHBI U CIIEICTBUS
MPOCTHIX SIBIICHUM.

- OCYLIECTBJISITh CPAaBHEHUE, KIACCU(PUKAIINIO, CAMOCTOSATEIHLHO BBIOWPAasi OCHOBAHUS M KPUTEPUU TSl YKa3aHHBIX
JIOTUYECKUX OTIEPALINil;

- CTPOUTH JIOTHYECKOE PACCyKICHUE, BKIIFOYAIOIEE YCTAHOBJICHUE MPUUNHHO-CIIEICTBEHHBIX CBSI3EH.

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

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

- npeo0pa3oBbIBaTh HHPOPMAITUIO U3 OJTHOTO BUJA B APYroi (Tabauily B TEKCT U p.).

- YMeThb OIpeAe/IsaTh BO3MOXKHBIE HICTOUHUKU HEOOXOIUMBIX CBEJICHUM, MPOU3BOAUTE MOUCK HHGOPMAIIUH,

AHAJIM3UPOBATb U OICHUBATL ee AOCTOBCPHOCTD.



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

- CTPOUTD JIOTHYECKHE PACCYKACHUS, BKIIOYAIOIINE YCTAHOBICHUE MPUUYNHHO-CIICICTBEHHBIX CBA3CH.

- OOBSICHSTD SIBIICHUS, TIPOLIECCHI, CBSI3U U OTHOIIICHUS, BBISIBISIEMbBIC B X0J1€ MCCIEIOBAHUS, OCYIIECTBISTH BHIOOD
Hauboee 3 PEeKTUBHBIX CIOCOOOB pEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YY/I:

- yMeTh (POpMyIHPOBaTH COOCTBEHHOE MHEHHUE U MO3UIINI0, aPTYMEHTHPOBATh €€ U KOOPAMHUPOBATH €€ C TIO3UIUH
NapTHEPOB B COTPYIHUYECTBE P BHIPAOOTKE OOIIETO PEIICHHsI B COBMECTHOU JESITEIbHOCTH;

- 0TOOpa)kaTh B pEUH COAEPKaHUE COBEPIIAEMbIX IEUCTBHI, Kak B (pOpME IpOMKOM COLIMAIM3UPOBAHHON PEUH, TaK U B
(hopme BHYTpEHHEHN peuu;

- YMETh apTyMEHTHPOBAThH CBOIO TOUKY 3PEHHUS;

- YMETh OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE HEOOXOUMYIO B3aUMOTIOMOIIIb;

- yMETh pabOoTaTh B TPYMIIE - YCTAaHABIUBATH pabouue OTHOIIEHUS, Y3PHEKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH
MIPOAYKTUBHOW KOOIIEPALINH.

IIpenmeTHbIMHU pe3yJIbTATAMHU U3YUYCHHS MTPEIMETA SBIISIOTCS CISAYIONNE YMEHUS:

- OCO3HAHME POJIH BEILECTB;

- OIPEJEIISTh POJIb PA3IMYHBIX BEUIECTB B IPUPOJIE U TEXHHUKE;

- 00BSCHATD POJIh BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHNE XMMHUYECKUX MPOIIECCOB;

- UCIIOJIb30BaTh 3HAHWA XUMUH IIPU CO6J'IIOJICHI/II/I ITpaBUJI UCITIOJIB30BAHUSA OBITOBBIX XUMHUYECKHX mperaparTosB;



— pa3nau4YaTh OMacHbIC U OE30TIACHBIC BEIIECTBA;
- MPUBOJUTH MPUMEPHI XUMUYECKHUX TTPOIIECCOB B IPUPOJIC;
- HAXOJIUTh YEePThl, CBUJIETEILCTBYIONIME 00 OOIIMX MPU3HAKAX XUMUYECKHUX MTPOLIECCOB U UX PA3UUMIX;
- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY;
- 00BSCHSTH 3HAYCHUE BEIIECTB B KU3HU U XO35HCTBE YEIIOBEKA,
- OOBACHSTH MUP C TOYKH 3PEHUS XUMHUH;
- opMuUpOBaTh NpeACTaBICHUA 0 OyayieM npodeccuoHaILHOM BEIOOpE.
Kpome Toro, 3aHsiTusi npu3BaHbl IPOOYIUTh Y YYalllUXCS MHTEPEC K XMMHUUYECKOW HayKe, CTUMYJIMPOBAThH JlajbHEHIIee
M3y4YeHUE XUMHUHU. XUMUYECKHE 3HAHUS, CPOPMUPOBAHHBIE HA 3aHATHUSIX, HHOOPMAIIMOHHAS KYJIbTypa YYallluXcs, MOTYT
OBITH UCITOJIB30BAHBI UMM JIJIST PACKPBITHS PA3TUIHBIX MPOSBICHUN CBSI3U XUMHH C KU3HBIO.
OcHoBaHHMeM [IJI1 BbllejJeHHsT TPe0OBAaHMH K YPOBHI0O MOATOTOBKHM OOyYarolIuXcsi BBICTYNA€T OCHOBHAs
obpazoBarenbHas nporpamma ['bOY COIII Nel r. Hedreropcka.

Cnoco0bI onpeesieHnst pe3yJIbTATHBHOCTH:
- Hauanovuslit Konmpob (cenmsaops) B BUJIC BU3yaIbHOTO HAOIIOJACHHUS T1e/Iarora 3a COOI0IEHUEM BOCITMTaHHUKAMU
TEXHUKU 0€3011aCHOCTH, MOBEICHUEM MPHU PabOTe C MOCIEAYIOMIUM 00CYKIECHUEM;
- Texywuii konmpons (6 meuenue 6cezo y4e6H0zo 200a) B BUJIe BU3YAIbHOTO HAOIIOICHUS TIEAarora 3a MmpoueccoM
BBITIOJIHCHUSI YUAIITUMUCS TMPAKTHUYECKUX pabOT, MPOEKTOB, UHIWBUAYAIbHBIX 3a/IaHUM, YIaCTHsl B TPEIMETHON HEJene
€CTECTBO3HAHUS,
- Ilpomesrcymounstii KOHmponp (memamuyeckuii) B BU1€ NPEAMETHON TUArHOCTUKY 3HAHUS JETbMU ITPOMJECHHBIX

TEM;



- Hmoczoewvlit konmpons (maii) B BUAEC M3YYCHHUS W aHaIU3a MPOAYKTOB TpyAa ydamuxcs (IPOEKTOB; COOOIICHU,

pedepaToB), mporiecca OpraHu3aIuy padoThl HAJ MPOAYKTOM U JUHAMUKH JIMYHOCTHBIX H3MEHEHHUH.

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

Ompoc;

OO6cyxnenue;

CamocrosTenpHas padboTa;

TectupoBanue;

[Ipe3enTanys u 3anUTa TBOPUYECKOH paboThI (IPOEKTHI U JIp.).

B kon1e yueOHOro roja o0y4aromuiics: JOJKEH BBIMOIHUTD U 3aIUTUTh ITPOECKT.

(ITpnaoxkenue 1. «Onucanue popmMbl NoABeAeHUS HTOTOBY).

TemMaTnyecKkuil NJIaH NPOrpaMMbl BHEYPOYHOM JIEATEJIbHOCTH «XMMUS /LIS JIIO003HATEAbHBIX»

nmabopaTopHbIM 0bopynoBanueM. [IpaBuna
TEXHUKHU 0€30MacHOCTH IIPHU padoTe B

XUMHUYECKOM KaOuHeTe (J1abopaTopun)»

Ne| HaszBaHue Tema 3aHATUA [Ipax Ucnoab3yemo
Bcero (Teopu
n/ pasaena - e
4acoB 1
n THKa |000opy10BaHue
Tema 1. Xumus [ Xumus kak yactbectecTBO3HaHus. [Ipenmer 1
B LIEHTpe XUMUN
ecTecTBO3HAHUSAMETObI U3YUEHHs €CTECTBO3HAHUSA 1
1 (11 49) [IpakTrueckas padoTa Ne 1 «3HaKOMCTBO ¢ 11 1
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[IpakTuueckas padora Ne 2 «Habmonenue JlaTuuk
34 TOPAILLEH CBEYOU. Y CTPOHUCTBO TEeMIIEPaTypPbl
cnupToBKH. [IpaBuna padboTeic TEPMONAPHBIN,
HarpeBaTeIbHBIMU IPUOOPAMUY) CIIUPTOBKA
MonenupoBanue
XUMHUYECKas CHMBOJIMKA
XuMmus 1 pU3nKa. Y HUBEPCATbHBIN
XapaKTep MOJIOKEHUN MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUU
Xumus U Qusnka. ArperatHble COCTOSIHUS [{udposoit
BEILECTBA MUKPOCKOTT
Xumus u reorpadus [{udposoit
MUKPOCKOTT
XuMust 1 OHONIOTHS
KauecTBEeHHbIEPEAKIIUN B XUMUU
Tema 2. OTHOCUTEIBHBIC AaTOMHASI U MOJIEKYJISIpHAs
MarTeMaTHKa B MacCChl
XxuMuu (9 4) MaccoBas JOJIIXUMUYECKOr0 JIEMEHTA B
CJIO’KHOM BEIIIECTBE
OO0beMHast TOJSIKOMIIOHEHTa Ta30BOM CMeCH
UucThie BemecTBa U CMECH JlaTumk
HIIEKTPOIIPOBO
TTHOCTH,
Qg poBoit
MUKPOCKOTI

MaccoBast 10151 BEIIIECTBa B PaCTBOPE
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[IpakTryeckas padora Ne 3
«I[IpuroToBiieHNE pacTBOpa C 3aJaHHON
MacCCOBOH JI0JICH pacCTBOPEHHOTO BEIIECTBAY

MaccoBas qossipuMecen

Pemenue 3anau v ynpaxHeHU 10 TEMe
«Marematuka B XUMUN»

Pemenue 3aJad 1 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»

XUMHUYECKHUE pEAKIIUU

e

JlaTtuuk pH

[[pU3HAKA XUMUYECKUX pEAKIUN

Tema 4.
Paccka3bl mo
xumuu (34)

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

/1. 1. MenpneneeBa, A. M. bytneposa

Konkypc coobmiennit yyamumxcs «Moe
ITFI0OMMOE XUMUUYECKOE BEILIECTBO» 00
OTKPBITHH, IIOJYYEHUU U 3HAYCHUN
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 sTyqmmii 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
UHCMPYMEHMAPUSI.

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

4. ODman oghopmnenus, npedcmasneHus
(3awumol)  nPOOYKmMAa  NPOEKMHOLU
pabomsl

NTOI'O:

34

16

18

Coaepxkanue Kypca
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WNHCTpyKTaX MO TEXHUKE O€30MACHOCTH IPOBOJUTCS HA KAXAOM 3aHITHH Iepe]] IPOBEIECHUEM IKCIIEPUMEHTA.

1. Xumus B ueHrTpe ecrecrBo3Hanms. 114.
Xumus Kak 4acthb ecrectBo3HaHus. [Ipeamer xummuu. EcrecTBO3HaHNE — KOMIUIEKC HAyK O IpUpoe: GU3UKHU, XUMHH,
ouonoruu u reorpadguu. [lonoxurensHoe 1 OTpUIIATEIbHOE BO3/IEHCTBHE YEIOBEKa HA IPUPOLY.
[Ipeamer xumuun. Tena u BemectBa. CBoMCTBAa BEIIECTB KaK UX WHAUWBUIAYyaAJIbHbIE 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 NpeICcKa3bIBaKoIIee MNPOTEKAHHUE
HaOJt0jaeMoro  siBJieHUs. OJKcnepuMeHT. JlabGopaTtopus. OKcnepuMeHT JabopaTopHbli u  AgoMamHuil. CrnocoOsl
(UKCUpPOBAHHUS PE3YyIbTATOB dKCIIepuMeHTa. CTPOCHUE MIJIAMEHU CBEYH, CyXOr0 TOPIOYEro, CHUPTOBKH.
IIpakTHyeckas padora «3HAKOMCTBO ¢ J1a00paTOPHBIM 00opynoBaHueM. [IpaBuiia TeXHUKM O€30MaCHOCTH NpH padoTe
B XUMHYECKOM KaOuHETe (JTabopaTopHm)».
IpakTnueckass padora «HaOaonenme 3a ropsmei cBe4doil. YctpoiictBo cnupToBku. IlpaBuna paboTel ¢
HarpeBaTeIbHBIMU TPUOOpPaMMI.
MopenupoBanue. Mojenu kak aOCTparMpoBaHHbIE KONHMU HM3y4aeMbIX OOBEKTOB U IpoleccoB. Moxaenu B (uU3HKE.
OnexTpodopHas MalllMHA Kak adcTparupoBaHHasi MOAENIb MOJHUU. Mojienu B 6uosioruu. bruonornueckue Mymsbxku. Moaenu
B XMMHH: MaTepHUAIbHbIE (MOJEIN aTOMOB, MOJIEKYJ, KPUCTAJJIOB, AIlapaTOB M YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKHE

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, NpOM3HOIIEHHWE W HH(OpMalMsi, KOTOpPYH0 OHU HecyT. WHAeKch
KO2(PPUITUCHTHI.

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

Xumus U (pusnka. ArperatHble cOcTOsSHUS BemecTBa. [loHsTHe 00 arperaTHOM COCTOSHMM BellecTBa. ['a3000pasHble,
KUJKWE U TBepble BemecTBa. Kpucraminyeckue u aMoppHbie TBEp/Ibie BemecTBa. PU3nueckrue 1 XUMUYECKUE SIBJICHMUS.
Xumusa u reorpadusi. ['eonornyeckoe CTpoeHUE IUIAHEThl 3eMJIsl: SIAPO, MaHTUdA, JUTOc(hepa. DJIEeMEHTHBIA COCTaB
r€0JIOTUYECKNX COCTABHBIX YacTE MIIaHEThl. MUHEpabl U TOpHbIE MOPOAbLl. MarmMaTUYecKUe U 0CaI0YHbIE (OpraHUYECKUE
Y HEOPraHWYECKUE, B TOM YUCJIE U TOPIOYNE) TOPOBI.

XuMusi M1 0M0J10THA. XUMHUICCKHM COCTaB KUBOW KJIETKH: HeOpraHu4yeckue (Boja 1 MUHEPAJIbHBIC COJIM) K OPTaHUYECKUE
(6esKu, )KUPBI, YTIEBO/IbI, BATAMUHBI) BEIIECTRA.

IIpocTei€ U CIIOXKHBIE BEMIECTBA, UX POJIb B JKU3HEEATEIBHOCTH OPraHU3MOB.

buonornyeckast poiab BoAbl B kuBod kieTke. Potocunres. Ponb xmopodunna B ¢potocunrese. buonornyeckoe 3HaueHue
KUPOB, OEIKOB, YPUPHBIX MaCEe, YIIEBOAOB U BUTAMUHOB JIJIS )KU3HEAEATEIbHOCTH OPraHU3MOB.

KavecTrBeHHble peakuumu B XuMuHU. [loHATHE O KauyeCTBEHHBIX pEAKIMUAX KAaK O PEAKUUSIX, BOCIPUHUMAEMBIX
OpraHoOJIENITUYECKU C TTOMOUIBIO 3pEHUs, C1yXa, 00OHsSHUS. AHanuTuueckuil apdexr. OnpenensemMoe BEUIECTBO 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 BEMIECTB KPUCTAUIMYECKOTO CTpOeHUs. Mojenu Kpucrtai-
JUYECKUX PEIIETOK.

JemoncTpanuu. Koiekius pa3HbIX Tell U3 OJHOTO BEIECTBa WIM Marepuasna (Harmpumep, CTekiia — jadopaTtopHas
nocyna). Komnekuust pa3nuunbix Ten wid Qororpaduil Ten u3 amoOMUHUS A WUTIOCTpallMM MAEH «CBOMCTBA —
MpuUMEHEHne». YdeOHoe Oo0OpyJIoBaHWE, HCIOJIBb3yeMOe IpH HW3ydeHUW (u3uku, OWoNoruu, reorpaduu U XUMUH.
OnexktpodopHas MammHa B nedictBud. ['eorpaduueckue moje- nu (rno0yc, kapta). buonorudeckue mojenu (MyJsbKd
OpTaHOB M CHCTEM OpPTaHOB PACTCHHH, KUBOTHBIX W 4eioBeka). Du3mdeckne W XUMUYECKHE MOJICTH aTOMOB, MOJIEKYI
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. O6pasisl TBEp-
JIBIX BEIIECTB KPUCTAUTMYECKOTO CTPOSHUA. MOACIN KPUCTAUTMYECKUX PEIIeTOK. Tpr arperaTHbIX COCTOSTHUS BOJIBI.
«IlepenuBaHuey» YIJIEKUCIOrO0 ra3a B CTaKaH Ha ypaBHOBEIICHHBIX BecaxX. KoJuleKius KpUCTANIMYECKUX M aMOPQHBIX
BEIIECTB W M3MeNui W3 HuX. KoJuekius MuHepasoB (JIa3ypUT, KOPYHJ, XaJlbKOMHUpUT, ¢irooput, ranut). Kommekuus
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 H3BECTKOBYIO BOJY.
JlaGopaTopHbie onbIThl. OnycaHWe CBOWCTB KHUCJIOPOAA, YKCYCHOM KHCIOTHI, aitoMuHMs. CTpoeHHe IIaMeHH (CBEYH,
CIIUPTOBKH, CyXOTro roprodero). M3roroBineHue mojesneil MOJIEKyJl XMMUYECKHX BEIIECTB W3 TUlacTwimMHA. Habmronenue
OpOYHOBCKOTO JIBIDKCHHS YaCTHYCK YEPHOM TYIIW TIOJT MUKPOCKOTIOM. M3y4eHHe rpaHuTa ¢ 1MO- MOIIBIO YBEIUIUTEIHBHOTO

crekia. OOHapy)KeHHE XKMpa B CEMEHaX MOJCOJTHEYHHMKA U Tpenkoro opexa. OOHapykeHue 3(UPHBIX Macel B
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anenpCUHOBOM Kopke. OOHapyKeHre Kpaxmana u Oenka (KJIeHKOBUHBI) B MIIEHUYHON MyKe. [IpomyckaHue BBIIBIXaeMOTO
BO3/lyXa Y€pe3 U3BECTKOBYIO BOAY.

2. MaremaTuka B XUMHH. 94.
OTHocuTe/IbHbIE ATOMHAsI U MOJIeKYJIsipHasi Macebl. [loHaTre 00 OTHOCUTENBHOM aTOMHOM M MOJIEKYJISIPHOM Maccax Ha
OCHOBE BOJIOPOAHOMN eAuHMIIbl. HaxokaeHne OTHOCUTENbHON aTOMHOM Macchl XUMUYECKUX 3JeMeHTOB no tadbmuue . U.
Menneneesna.
HaxoxieHne OTHOCHTENbHOH MOJIEKYJISAPHO Macchl 10 (QopMylie BEHIECTBA KaK CyMMbl OTHOCHTENbHBIX ATOMHBIX
Macc, COCTABIISIFOIINX BEIIECTBO XUMHUYECKUX JIEMEHTOB.
MaccoBasi 10J11 XUMHY€CKOI'0 3JIeMEeHTa B CJI0KHOM BelecTse. [IoHsATHE 0 MaccoBOM 10JIe XUMUYECKOTO JIeMeHTa (W) B
CJIOKHOM BEULIECTBE U €€ pacuer no gopmyJe Bemectsa. Haxoxaenne Gpopmysasl BeECTBa M0 3HAUYEHUSIM MacCOBBIX J10JIeH
00pa3yroux €ro 3J1€MEHTOB.
Yucrble BemecTBa U cMecH. [loHsTHe 0 yncToM BemecTBe U 0 cMecu. CMecu razoo0pa3Hbie (BO3AyX, MPUPOIAHBIN Ta3),
xuakue (HedTh) U TBepIble (ropHbIe MOpoibl, KyauHapHble cMecu 1 CMC). CMecu TOMOT€HHBIE U TE€TEPOTrCHHbIE.
O0beMHasi 10151 KOMIIOHEHTa ra3oBoii cMecu. Ilonatue 06 oOwveMHOM mose () kommoHeHTa ra3oBoi cMmecH. CocrTaB
BO3JlyXa U MPUPOJHOro ra3a. Pacuer 00beMa KOMIIOHEHTA Ira30BOil CMeCH 10 ero 00beMHOM J0J1€ U HA000POT.
MaccoBasi 1015 BemiectBa B pactBope. [lonstue o MaccoBoil noie BemiectBa (W) B pactBope. PactBoputens u
pacTBOpEeHHOE BellecTBO. Pacuer macchl pacTBOPEHHOI'O BEIIECTBA MO MAacce pacTBOpa U MacCOBOM J10JI€ PACTBOPEHHOTO
BEILECTBA U APYTHE PACUETHI C UCIIOJIB30BAHUEM ITUX IMOHSATUH.

IIpakTnueckas padora «IIpurorosneHne pacTBopa ¢ 3aJaHHOKW MAacCOBOMW JT0JIEN PACTBOPEHHOTO BEILIECTBAY.
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MaccoBas goss npumeceii. [lonsTre o yucTom BemecTBe U mpuMecu. MaccoBasi 10715 ipuMecH (W) B 00pasiie HCXOTHOTO
BeecTBa. OCHOBHOE BEIIECTBO. PacueT Macchl OCHOBHOI'O BEIIECTBA MO MAacCE€ BEIIECTBA, COAEPIKAILLErO OMPEACIICHHYIO
MacCOBYIO JIOJIFO0 IPUMECEH, U IPYTUE PACUETHI C UCIIOIB30BAHUEM ITHUX MTOHSATHIA.
JeMoHcTpanuu. MuHepaibl KynpuT U TeHOpUT. KoJleKuuu pa3iuyHbIX BUAOB MpaMopa U U3Jenuil (WM WLTIOCTpaluii
u3nenuii) w3 Hero. CMech PEYHOTO W CaxapHOro IMecka W ux paszaencHue. Komtekmus HepTH w HEPTEIPOTYKTOB.
Komnneknus 6pITOBBIX cMecei (KynuHapHbix cMmeceit, CMC, maMmnyHel, HanmuTKOB U Jp.). Juarpamma oO0beMHOro cocTaBa
Bo3nyxa. JlmarpaMmMa oOBEMHOIO cocTaBa MpU- poAHOro rasza. OOpas3upl BEIIECTB W MAaTEPHANIOB, COJEpXKAIUX OIpe-
JEJICHHYIO JOJII0 IIPUMECEH.
JlabopaTtopHblie onbIThl. M3yueHue coctaBa OBITOBBIX KYyJIMHAPHBIX M XO3SMCTBEHHBIX CMECEi MO 3THKETKaM. M3ydenue
COCTaBa HEKOTOPBIX OBITOBBIX M (papMalleBTUYECKUX IPENapaToB, COAECPXKAIIUX OINPEAEICHHYIO JTOJII0 MPUMECE Mo uX
ATUKETKaM.

3. SIBJjieHusl, MPOUCXOASILIHE ¢ BellleCTBAMM. 74.
Pa3nenenne cMmeceii. [lonsrue o pazneneHun cMeceil U ouncTke BellecTB. HekoTopele nmpocTeiiiire crnocoObl pa3ieiaeHus
CMeceil: mpocenBaHue, pa3/elieHne CMecel MOPOIIKOB JKeje3a U Cepbl, OTCTauBaHUE, JEKaHTals, HeHTpUudyrupoBaHue,
pazzieJieHue C MOMOUIBIO JEIUTEIbHON BOPOHKH.
®OuabTpoBanue. PuabTpoBaHKE B TJabopaTopu, OBITY U Ha TTpou3BoACTBE. [loHsTHE O hUIbTpaTe.
Ancopoums. ITlonstue 00 amcopOimu u ancopOeHTax. AKTUBHPOBAHHBIM Yrojib KaK Ba)KHEHIIMA ajcoOpOeHT, €ro
HCIIOJIb30BaHuE B OBITY, HA MPOU3BOJICTBE U B BOCHHOM JieJie. Y CTPONCTBO MPOTUBOrasa.
Juctunasinus. JIucTUUIAnus Kak MpoUece BbIJIETIECHUS BEIIECTBAa U3 KUJIKON cMecH. JlucTuiinpoBaHHas Bojia U 00y1acTu

€€ MPUMECHEHMUS.

18



Kpucrannusanuss umiaum BbinapuBanme. Kpucramnuzanus W BblapuBaHue B Jabopartopud (KpUCTaUIA3aTOPhl H
dapdopoBble yamku A BbimapuBaHus) u mpupone. Ileperonka nedru. HedrempomykTsl. ®PpakimoHHas MNeperoHka
AKUJKOTO BO3IyXa.

IIpakTHyeckas padora «O4YMCTKA MOBAPEHHOM COJIN.

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

IIpusHakm XuMHYecKHMX peakuuil. lIpu3Hakym XUMHUYECKHMX pe- aKIUW: H3MEHEHHME LIBETa, BBINNAJCHHUE OCAJIKa,
PaCcTBOpPEHHUE MOJYYEHHOTO OCAJKa, BBIICICHHE rasa.

Jdemoncrpanuu. IIpocemBanne cMecu MyKH M caxapHOro mnecka. PasjeneHue cmecH IOPOIIKOB CEpbl M JKenesa.
Paznenenue cMecu MOPOIIKOB Cephl U IecKa. Pas3ienenue cmecu BOAbI U PACTUTENIBHOIO Macia ¢ IIOMOLIBIO IEJIUTEIbHON
BopoHku. llentpudyruposanvie. PunbtpoBanue. Kosuiekuus pecnUpaTOpHbBIX MAacOK M MapieBbIX I0- BA30K.
AncopOLMOHHBIE CBOMCTBA aKTUBUPOBAHHOTO yrisl. CHIIMKareidb U €ro NpuMEHEHUE B OBITY U JIETKOW MPOMBIIIIEHHOCTH.
[IpotuBoraz u ero ycrpoiictBo. IlonyueHrne NUCTUIUIMPOBAHHOM BOJBI C MO- MOIIBIO JIA0OPATOPHOW YCTAHOBKH IS
MEPErOHKH KUAKOCTeH. Pa3zneneHue cMecu mepMaHraHata M JMXpoMara Kajius crnocoOom kpuctammuiauuu. Komnexuus
«Hedts u HedTenpoaykTs». B3auMoaeiicTBue MOPOIIKOB kKeje3a U cepbl IpH HarpeBaHuu. [lomydeHue yriekucioro rasa
B3aUMOJICHCTBMEM Mpamopa C KHCIOTOM U OOHapyKEHUE €ro ¢ MOMOILIBI0 M3BECTKOBOM BoOJbl. KaTanuTtuueckoe pasio-
KEHUE MEPOKCHJIa BOAOPOJa (KaTalu3aTop — AUOKCU Maprasia). @PepMEeHTaTUBHOE Pa3loKEHHE MEPOKCUAA BOJOpoOAa €
MOMOIIBIO KaTanas3bl. KHCIOTHBIM OTHETYLIWTENb, €r0 YCTPOMCTBO M NPUHUMN JeWCTBHUS. Peakuus HeuTpanuzauuu
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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oOmena. PacTBopeHHE TMONMYYEHHBIX OCAIKOB THAPOKCHIOB METAUIOB KHUCIOTOW. [lomydeHue yriaekuciaoro rasa
B3aMMOJICCTBHEM pacTBOpa KapOOHATa HATPHS C KUCIOTOM.
JlabopaTtopHbie omnbIThbl. Pa3neneHue cMecH CyXoro MoOJIOKa M pedyHoro mnecka. M3roTtoBinenue @uibtpa U3
(bunpTpoBaIbHON OyMaru wid OymakHOW candeTku. M3roToBiieHHe MapiieBhIX MOBSI30K KaK CPE/ICTBA WHIWBUIYaTIbHOU
3allIUThl B MEPUOJT AMUAEMUM rpulina. M3ydeHue coctaBa U NMPUMEHEHUS CUHTETUYECKUX MOIOIIMX CPEICTB, COAEPKAIINX
SH3UMBI. M3ydueHue yCcTpoiCTBA 3aKUTAJIKU U €€ TITIAMEHH.

4. Paccka3bl N0 XUMHUH. 34.
Pacckasbl 00 yueHbIx. Briiaronmecst pycckue ydeHble-XUMUKH: )KU3Hb U AesTenbHocTh M. B. Jlomonocosa, /1. W.
MenpeneeBa, A. M. bytieposa.
Pacckasel 00 25ieMeHTax U BelecTBax. MeTauibl: allOMUHUH, kKeje30, 30J10T0. HeMeramsl: a3ot, BogopoAd. Bona. Xmopua
HaTpusi. KapboHat kanbius.
Pacckassl 0 peakiusax. @orocuntes. ['openune. Koppos3usa meTanios.
IIpakTnueckasi padora (1I0MalIHUI IKCNIEPUMEHT) « BbIlpalminBaHne KPUCTAJLIOB COJIN.
IIpakTnueckas padora (nomamHuii IxcnepumeHT) «Koppo3ust MmeTa/LioB».

5. Pabora Hajg npoekTaMu. 44.
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