OOKYMEHT MNOANMMCAH
QNIEKTPOHHOW MOANNCHIO

CepTtudukaTt: 00EF8302F6919265B5A216B905FA84C4C5
Brnapeneu;: MBaweHeHko OkcaHa HukonaesHa
OencteuteneH: ¢ 03.05.2023 o 26.07.2024

. J

TOUKA \! POCTA

MUHUCTEPCTBO IPOCBEHIEHUSA POCCHUUCKOU OEJIEPAIIMA
YnpasJieHue 00pa3oBaHusi APTEMOBCKOI0 ropocKoro okpyra CeepaiioBckoii 001acTu
MyHununajbHOe aBTOHOMHOe 00111e00pa3oBaTe/ibHOe Yupexaenue «JIuumeit Ne 21»

COT'JTIACOBAHO YTBEPXIEHO
Ilenarornyeckuii coBeT JUPEKTOPOM
(mpotokoi ot 27.02.2024 1. Ne 4) MAOQOY «JIumeit No 21»

(mpuka3z ot 28.03.2024 r. Ne 27/1)

Pabouasi nporpamma Kypca BHEYPOUHOI AeITeJIbHOCTH
O00LEMHTE/VIEKTYAJIbHOM HANIPABJIECHHOCTH

«BBenenue B XUMHIO»
7 KJ1acc

Cpox peanuzanuu: 1 roa

(c ucmoap30BaHUEM 000PYAOBAHUS IIEHTPa 00Pa30BaHUs €CTECTBEHHOHAYYHOM U TEXHOJIOTHYECKOM
HarpaBieHHOCTel «Touka pocTay)

Pazpaborana:

UYepnoOposkuHa C.B.

r. ApremoBckuid, 2024



O0mas xapakTepuCcTHKa pado4yeil NpPoOrpaMMbl Kypca BHEYPOYHOHl JesATeJbHOCTH
o01enHTe JIeKTyaabHoil HanpaBieHHOcTH «BBEJIEHUE B XUMHIO»

Kypc mocTpoeH Ha wmaee peanu3alliii MEXKIPEAMETHBIX CBS3ed XHMHU C JPYTUMH
€CTeCTBEHHBIMH JMCLUUIUIMHAMH, BBEJICHHBIMH B OOy4YCHHME paHee WIM MapajulebHO ¢ XHMHUEH, a
MOTOMY IIO3BOJISICT AKTyaJIM3UpPOBATh XWMHUYECKHE 3HAHHS Y4YalluXcs, IMOJyYCHHbIE Ha ypOKax
NPUPOJOBENCHNS, OMOJOruM, reorpaduu, GU3UKKM W JIPYTUX HAyK O mpupoae. Takum oOpaszom,
dbopmupyeTcsi TOHUMaHWE OO0 WHTETPUPYIOIIEH pOJIM XHMHUH B CHUCTEME ECTECTBEHHBIX HayK,
3HaYMMOCTH 3TOTO TpEAMEeTa JJsl YCIEHIHOTO OCBOCHHS CMEXHBIX JHCLUHUIUIMH, MEXIPEIMETHAs
MHTETpalusl CIoCOOCTBYEeT (DOPMUPOBAHHMIO €IMHON €CTECTBEHHOHAayYHOW KapTUHBI MHUpa YyXKe Ha
HAYaJIbHOM 3Tare U3y4eHUS! XUMHH.

B cootBercTBUM ¢ TpeOOBaHUSIMH TOCYJapCTBEHHOTO OOpa30BATEIBHOTO CTaHAApTa B Kypce
MOTYEPKUBACTCA, YTO XUMHsI — HayKa dKcrepuMeHTainbHas. [loaTomy B 7 Kiacce paccMaTpUBaIOTCS
TaKye METOJOJIOTMYECKHE MOHATHS Y4eOHOTO MpeaIMeTa, Kak IKCIIEPUMEHT, HaOJI0ICHUE, H3MEpEHHE,
OIMCaHKe, MOACTUPOBAHNE, TUTIOTE3a, BHIBO/I.

CopepxaHue Kypca BBICTPOSHO € YUETOM MCUXO0JIO0r0-MeAarorndyeckKux MPUHIIUIIOB, BOBPACTHBIX
0cOOEHHOCTEH MIKOJIHHUKOB. B MOIPOCTKOBOM BO3pacTe MPOUCXOIWT pPa3BUTHE IO3HABATEIHHOMN
chepbl, ydeOHas JAEATEIBHOCTh TPUOOPETACT YEPThl JCATEIBHOCTH [0 CaMOOPTraHU3allud |
caM0o00pa30BaHMIO, yJaIMEeCss HAUMHAIOT OBJIA/IEBATh TEOPETUUECKUM, (POpPMaTbHBIM, peIeKCUBHBIM
MbIlUIeHHeM. Ha mepBblii 11aH y MOJAPOCTKOB BBIABUTACTCS (POPMUPOBAHUE YHHUBEPCAIBHBIX YICOHBIX
NecTBUH, O00ECIeUMBAIOMIMX  PAa3BUTHE TPAXKAAHCKOM  WACHTUYHOCTH, KOMMYHHKATHBHBIX,
M03HABATEIBHBIX KAYECTB JINYHOCTH.

Ha smane ocnosHnoco obweco 0bpazosanus npoucxooum 6kioueHue 00y4yaouuxcs 8 nPpoeKmHyo u
UCCe008AMENBCKYIO 0esIMeNbHOCHb, OCHOBY KOMOPOU COCMAGIAIOM maxue yieOHbvle Oeticmeus KaK
VMeHUue eudemv NpooIeMbl, CMABUMb GONPOCHI, KIACCUDUYUPOBAMb, HAOII0OAMb, NPOEOOUND
IKCHepUMeHm, 0elamb 8bl800bL U YMO3AKIIOUEHUs, 00BACHANMb, OOKA3bIEANMb, 3AUWUUIAMb CEOU UOCU.
B cooTBeTcTBUU ¢ BO3pacTOM NPUMEHSIOTCS pasHOOOpa3Hbie (POPMBI JesTeTPHOCTH: Oecena, urpa,
npakTuyeckas paboTa, SKCIIEPUMEHT, HAOJI0ICHNE, KOJUICKTUBHBIC U WHIUBUIYAIbHBIC
MCCIIEIOBAHMSI, CAMOCTOSTENbHAS paboTa, 3allliTa HCCIE0BATEIbCKUX PadOT, MUHU-KOH(EPEHIHS.
KonnexTuBHble (HOPMBI UCTIONB3YIOTCS MPH U3YYEHUM TEOPETHYECKUX CBeaeHuil. I'pymnmosble
(GOpMBI IPUMEHSIOTCS TIPH TPOBEACHUH MPAKTHYECKUX PaOOT, BBHIMOJHEHHH TBOPUYECKUX,
MCCIeOBAaTeNbCKUX 3afaHuil. MHauBuayansHbie (GOpMbI paboThl MPUMEHSIOTCS MpH paboTe ¢
OTAETBHBIMU pelsTamMu, 00JIaJafOIIMMI HU3KHM WIIA BRICOKUM YPOBHEM pa3BUTHA. HITorom
MIPOBEICHUS JTA0OPATOPHBIX MU MPAKTUYECKUX PAOOT SIBISIOTCS OTYETHI C BHIBOJIAMH,
PUCYHKaMH.

HﬂaHI/IpyeMble pe3yjbTaTbl OCBOCHUSA yqeﬁﬂoro Kypca «BBeneHne B XUMHIO»

Peanu3zanus nanHoi paboueit mporpaMMel IpeamnosiaraetT GopMupoBaHue

JIn4HOCTHBIE pe3yNbTaThl 00yUEHUS
Hcnonb3oBaTh NpUOOPETEHHbIE 3HAHUS M YMEHUS B NMPAKTHUECKOW AEATENbHOCTH M IMOBCEIHEBHOMN
AKU3HU JJIS:
- Ge30macHOro o0palleHus C BEECTBAMU U MaTepuallaMy;
- 9KOJIOTHYECKH IPaMOTHOIO MTOBE/ICHUS B OKpYKalOIIel cperne;
-OLIEHKH BIIUSIHUS XUMHUYECKOTO 3arpsiI3HEHUS OKPY>KAIOIIEH CpeJlbl Ha OpraHU3M YeJI0BEKa;
- KPUTUYECKOM OIIEHKU MH(POPMAINH O BEIIECTBAX, UCIIOIb3yEMBIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHIIEHTPALUH.

MertanpenMeTHbIe pe3yabTaThl 00yueHHs
VYyamumecs HaydaTcs:
- IPOBOJIUTH MPOCTeHIINe HaOIIOACHNS, U3MEPEHMUS, OIIBITHI;
- BBIYMCIISITH MAaCCOBYIO JIOJKO XMMHYECKOI0 3JIEMEHTA IO ()OpMyIie COeAUHEHHs], 00BbEMHYIO J0JIO ra3a
B CMECH, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MACCOBYIO JIOJIIO IIPUMECEH;



- POBOJUTH MPOCTEUIIINE PACUETHI 0 XUMHUECKUM (HOpMYIiaM U YPaBHEHHSIM PEaKIIHiA;

- COCTaBJISATh AaHHOTALIUIO TEKCTA;

-OpraHu30BEIBaTh yU4eOHOE B3aMMOJICHCTBHE B TpyNNeE (pactpeeNsTh POJIH, JOTOBAPUBATHCS JIPYT C
JIPYTOM H T. 11.);

- IPeBUJIETh (TPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

-IIOHUMATh MPUYNHBI CBOETO HEYCIIeXa U HAXOJIUTh CIIOCOOBI BBIXO/IA U3 ATOM CUTYaIlUH;

-B IMAJIOTE C YUYUTEIEM YUHUThCS BHIPAOAThIBATH KPUTEPHUH OIICHKU M ONPEIEISITh CTEIIEHb
YCHEIIHOCTH BBIIOJHEHUS CBOEH pabOThI M pabOThI BCEX, HCXO/IS U3 UMEIOLIUXCSI KPUTEPHEB,
COBEPUICHCTBOBATh KPUTEPUU OLIEHKH U IOJIb30BaThCSI UMHU B XOJE OLIEHKU U CAMOOLIEHKH;
-OTCTauBaTh CBOKO TOUKY 3PEHHUSI, APTYMEHTHUPYS €€;

-TIOJTBEPKAATH APTYMEHTHI (haKTaMu;

-CJIyl1aTh JPYTUX, IBITATHCS IPUHUMATh APYTYIO TOUKY 3PEHUS;

- COCTaBJIATH PAcCKa3bl 00 yueHBIX, 00 2JIEMEHTaX U BEIECTBAX;

-OIpeeNsATh LeNb y4eOHOM 1eATeIbHOCTHU C MOMOIIBIO YUUTENSI U CAMOCTOSITENIBHO, HCKaTh CPE/ICTBA
€e OCYIIECTBIICHUS, paboTas 10 IJIaHy, CBEPATh CBOU ACUCTBUS C LENIBIO U PH HEOOXOAMMOCTH
UCIPABIIATH OMMOKHU C TOMOIIBIO YYUTENSI K CAMOCTOSTEIBHO;

- IPEICTABIIATH MHPOPMAITUIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIC C
npumeHenuem cpeacts UKT.

[TpenmeTrHble pe3ynbTaThl 00y4eHUs

[To oxoHYaHUIO U3YYEHUSI IPONEIEBTUYECKOTO Kypca 00ydaroIuecs 1nojiy4ar BO3MOKHOCTh
IIOHMMATB!
- UHTETPUPYIOLIYIO POJIb XUMHH B CUCTEME €CTECTBEHHBIX HaYK;
- TEXHUKY 0€3011acHOCTH NpH paboTe B KAOMHETE XUMUU;
-TaKUe MOHATUS KaK SKCIIEPUMEHT, HaOJI0/IeHNe, U3MEPEHNE, ONIUCAaHUE, MOJIEIIMPOBaHUE, TUIIOTE3A,
BBIBOJL;
-Ba)KHENIINE XUMHUECKUE MOHATUSA: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHAs! aTOMHas
U MOJIEKYJIIPHAsl MacChl, arperaTHOE COCTOSIHUE BEIIECTBA.
- MacCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTa 10 (hopMysie CoeMHEHNUs, 00BEMHYIO JIOJIO ra3a B CMECH,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MACCOBYIO JIOJIIO IIPUMECE;
- XapaKTepu30BaTh CTPOEHHE, 00LIME PU3NYECKUE U XMMHUUECKHE CBOICTBA MPOCTHIX BEIECTB;
- crIocoOBI pa3/ieieHnsl CMecel U UX OUUCTKY;
-YCJIOBHUS MIPOTEKAHUS U IPEKPALEHUS] XUMUYECKUX PEaKIuil;
-IPU3HAKN XUMUYECKHUX PEaKIINi;
- Ouorpaduu y4eHbIX-XUMHKOB;
- YUEHBIX N3YYAIOIINUX XUMUYECKUE PEAKLINN;
- HCTOPHUIO OTKPBITUSI XUMUYECKUX JIEMEHTOB.

Tonyyam 603MONCHOCHb NOZHAKOMUMbCAL
-C 1a00pamopHuIM 060pYO08AHUEM.

OOyuaromuecs: Hay4aTcs:

-00BICHITH OTINYMS (1)I/I3I/I'-IGCKI/IX SIBJICHUM OT XUMHNYECKHUX,

- Ha3bIBaTh HEKOTOPbIE XMMUYECKHE AIIEMEHTHI U COSMHEHUS;

- MPOBOAMUTH MPOCTEHIITNE ONepaIiu ¢ 000PYyT0BAaHUEM U BEIIECTBAMH;

-Ha0JItoJaTh M OMNMCHIBaTh YPaBHEHHs pEaKIUil MEXAy BEIIeCTBAMH C IOMOIIbIO €CTECTBEHHOTO
(pycCKOTO UK POJTHOTO) SI3bIKA U SI3bIKA XUMHH;

-XapaKTepHU30BaTh CIIOCOOBI pa3eNeHHs CMecel, MPU3HAKA XUMUYECKUX PEaKIIHIA;

-00pamaThCs ¢ XUMUYECKON NOCy10H 1 TaOOpaToOpHBIM 000pYI0BAaHUEM;

- pacro3HaBaTh OIMBITHBIM ITyT€M: KUCJIOPOJI, YTICKUCIBIN ra3, U3BECTKOBYIO BOJY U HEKOTOPBIE pyrue
BEIIECTBA.



- HpGI[CTaBJI}ITB I/IH(I)OpMaI_II/IIO B BUJIC Ta6HI/H_[, CXEM, OHOpHOFO KOHCIICKTAa, B TOM YHCJIC C HpI/IMCHCHI/ICM
cpeacts UKT.

BbinycKHUK HAyYuTCS: Buinycknuk nonyuum
603MOMCHOCHLb HAYYUMBCA:

* ONMCHIBATh CBOWCTBA TBEP/BIX, * 2pamommno obpawamuvcs ¢
KHJIKHX, Ta3000pa3HbIX BEIIECTB, BHIACTSSA | 8euyecmedamu 6 NOBCeOHEeBHOU HCUSHU,
UX CyIIECTBEHHBIC PU3HAKHY; * 0co3HaBamb He0OX0OUMOCMb

* XapaKTepU30BaTh BEUIECTBA 110 co0O100€eH s NPABUL IKONIO2UHECKU
COCTaBYy, CTPOCHHUIO U CBOICTBaM, Oe30nacHo2o nogedenus 6 OKpyicaroujels
yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE | NPUPOOHOUL cpeoe;

CBSI3U MEXKIY 1aHHBIMU * NOHUMAMb CMbICTL U HEODXOOUMOCTb
XapaKTepUCTHUKaMH BEIIECTBA; cobn00enUs npeonucanul,

* PacKpbIBaTh CMBICII OCHOBHBIX npeonazaemuix 8 UHCMPYKYUIX no
XUMHYECKHUX TOHSATHIA «aTOM, UCNONb306AHUIO IEKAPCME, CPEOCME
«MOJIEKYJIa», «XUMHUYECKHUH FIIEMEHT, ObIMOBOU XuMuU U Op.;

«IIPOCTOE BEIIECTBOY, «CIOKHOE * UCNONL306aMb NPUOOPEMEHHBLE
BEIIIECTBOY, «BAICHTHOCTBY, UCIOIB3YS KI10YeBble KOMNEemeHmHoCmu npu
3HAKOBYIO CUCTEMY XUMMU; 8bINOIHEHUU UCCTe008AMENbCKUX

* 1300pakaTh COCTAB MPOCTEHUIINX nPOEKmo8 no U3y4eHulo ceoUcma,
BEIIIECTB C NOMOILBIO XMMUYECKUX Ccnocob06 nonyueHus U pacno3HAGaAHUs
(bopMyI1 U CYIIHOCTh XMMUYECKHX seujecms;

PEaKIHii ¢ TOMOIIBI0 XUMHUECKUX * Pa36uUeamb KOMMYHUKAMUEHYIO
yYpaBHEHHIA; KOMREMmMeHMHOCHb, UCNONb3Y5l CPeOCmBa
* BBIYMCIIATH OTHOCUTEIILHYIO YCMHOU U NUCbMEHHOU KOMMYHUKAYUU

MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl npu pabome ¢ mexcmamu y4eOHuUKa u
BEIIECTB, a TAKXKE MACCOBYIO JI0JIIO OONONHUMENbHOU TUmMepamypot,
XUMHUYECKOT'0 3JIEMEHTAa B COEIUMHEHUX CRPABOYHbIMU MAOIUYAMU, NPOAGIAMNb
JUISL OLIEHKU MX MPAKTUYECKOM 20MOBHOCMb K YBANCEHUIO UHOU MOYKU
3HaYMMOCTH; 3peHusi npu 06CyHcOeHUU pe3yIbmamos

* [10JIb30BAThCs J1a00PATOPHBIM 8bINOTHEHHOU pabOmbl;
000pyI0BaHWEM U XUMUYECKON TTOCYIOM; * 00LEKMUBHO OYEHUBAMb

* IPOBOJIUTH HECIIOKHBIE XUMUYECKUE | UHGOpMayuio o eewjecmsax u
OTIBITHI M HAOJIOICHUS 32 H3MEHEHUSIMH XUMUYECKUX npoyeccax, KpUumuuecku
CBOWCTB BEIIECTB B MTPOIECCe UX OMHOCUMbCSL K NCEBOOHAYYHOU
IpeBpalleHHit; co0M01aTh MpaBuia ungopmayuu, HedobpocosecmHou
TEXHUKU 0€30MaCHOCTH NPU NPOBEIEHUHN | peKiame, Kacarowenucs UCnoIb3068aHUs
HaOJII0IeHUI U OTIBITOB. DPa3IUUHbIX 6eUecme.

MHoroo0pa3ue XuMHYECKHX peakuui

* OOBSCHATH CyTh XUMHUYECKHUX * OP2aHU308bIBAMND, NPOBOOUMb
MPOIIECCOB U UX MPHUHITUITHATIHLHOE YueHuuecKue npoeKkmsl no UCCie008aHUIO
OTJIMYHUE OT (PU3HUECKUX; CBOLICME Geujecms, UMEIOUUX 8ANACHOE

* Ha3bIBaTh MIPU3HAKU U YCIOBUS npakmuueckoe 3HaueHue.

MMPOTCKAHUA XUMHUYCCKUX peaxunﬁ;




* BBISIBJISITH B IIPOLIECCE IKCIIEPUMEHTA
MPU3HAKHU, CBUECTEIbCTBYIOIIHNE O
MPOTEKAHUU XUMHUYECKON peaKIilnu;

* IPUTOTOBJIATH PACTBOPHI C
onpeaeseHHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIECTRA.

Cucrema OLHCHKH JOCTUKCHUA IVIAHUPYEMBIX PpE3yjabTaTOB

Onenka 00pa30BaTENbHBIX TOCTHKEHUN 00YJarOIUXCs BKIIOYAET B €051 OTYETHI C BHIBOJIAMH,
PUCYHKaMH I10 IPAKTUYECKUM U JJaOOpPaTOPHBIM paboTaMm.

OcHoBHbBIE BHIbI KOHTPOJISI OCYILIECTBIISIFOTCSI B YCTHOM, NMHCbMEHHOM, TBOPUYECKOM, TPOEKTHON
dhopmax.

MarepuanpHo-TexHUYeCKas 0aza: o0opymoBanue neHTpa "Touka Pocra": nudposas maboparopus mo
XUMHAH

Onucanre MaTepuaIbHO-TEXHUYECKOU 0a3bl 1eHTpa «Touka pocTay, UCTIOIB3YeMOro JIJIs peallu3aiun
00pa3oBaTeNbHBIX IPOrpaMM B paMKax MpernofaBaHus XUMUU

Hudposas (kommnberoTepras) nadoparopus (11JI), mporpaMMHO-anmapaTHBIi KOMILUIEKC, AAaTYUKOBAs
cucreMa — KOMIUIEKT y4eOHOro o0OpynoBaHMS, BKIIOYAIONINN H3MEPUTEIbHBIN OJOK, MHTEp(eiic
KOTOPOTO IO3BOJIIET 0O0ECHEeUnBaTh CBS3b C IMEPCOHAIBHBIM KOMITBIOTEPOM, M HA0Op JaTYMKOB,
PETUCTPUPYIOIINX 3HAYCHUS PA3TUIHBIX (PHU3UIECKUX BEITHUHUH.

JlaTuMK TeMIeparypsl IJIATUHOBBIM — MIPOCTOM M HAAEKHBIM NAaTYMK, NIPEAHA3HAYEH U1 U3MEPEHUS
TEMIIEPATYPhI B BOJHBIX PACTBOPAxX U B ra30BbIX cpefax. MiMeeT pa3nuyHblil 1nana3oH U3MEPEHNH OT —
40 no +180 °C. TexHnuyeckue XxapakKTEpUCTHKU JaTuyMKa yKa3aHbl B MHCTPYKLHHU MO 3KCILTyaTallUH.
JlaTuuk TeMIiepaTypbl TEPMOIIAPHBIA IIpelHa3HaueH aiusd u3MepeHus temneparyp 10 900 °C.
Hcnonb3yeTcs npu BHIIOJIHEHUHU paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp IUIaMEHH, IJIaBICHUS U
Pa3IoKEHUs BEIIECTB.

JlIaT4uK ONTHYECKON IUIOTHOCTU (KOJIOPUMETP) — TMpelHa3HaueH Uil H3MEpPEeHHs ONTHYECKOU
IJIOTHOCTH OKpAaIlIeHHBbIX pacTBOpoB. Mcmonb3yercs npu usyueHuu tem «PactBopb», «CkopocThb
XUMHUYECKHUX PEAKLNN», ONPEACIICHUH KOHIICHTPALMY OKPAIIEHHBIX HOHOB.

Hatunk pH mpeaHaszHadeH sl U3MEpEHHUs BOJOPOJAHOTO Tokaszatens (pH) BOAHBIX pacTBOpOB B
Pa3IMYHBIX UCCIIETOBAHUSIX 00BEKTOB OKPYKAIOIIEH CPEeIbl.

Z[aTLII/IK QJICKTPOMIPOBOAHOCTU MPCAHA3ZHAYUCH [JII U3MCPCHUS y,[[eJIBHOﬁ QJICKTPOIIPOBOAHOCTHU
)KI/II[KOCTGI\/’I, B TOM YHCJIC M BOJHBIX pPaCTBOPOB BCIICCTB. HpI/IMeHSICTCSI Ipyu MU3y4YCHHUU TCOPHUU
SHGKTpOHHTHqCCKOﬁ Aucconanuu, XapakKTCpruCTUK BOAHBIX PACTBOPOB

JlaTuuk XJTOpUA-UOHOB HCTIONB3YETCs ISl KOJIMYECTBEHHOTO OMPEICTICHHs COAepKaHUsI HOHOB XJI0pa
B BOJHBIX pacTBOpax, IOYBEe, MPOAYKTaxX MHTaHWsA. K HAaTduky MOAKITFOYAETCS WOHOCCIICKTHBHBIN
anektpon (MCD) (paboumii »yeKkTpon), NOTEHIMAT KOTOPOTO 3aBUCHUT OT KOHIEHTPALUU
OTIpeIeIIEMOTO HOHA, B TAHHOM Citydae oT KoHIeHTparuu annoHoB Cl-. [Torennman UCO onpeaenstoT
OTHOCHUTEIILHO 3JIEKTPOIa CPaBHEHU S, KaK MPABHIIO, XJIOpCEepeOPSHOTO.

JlaTyuk HUTpaAT-UOHOB MPEAHA3HAYEH JUIS KOJUYECTBEHHOTO OINpEAENICHUS HUTPATOB B Pa3IMUHBIX
00BEKTaxX OKPYKAIOIICH Cpe/bl: BOJIE, OBOIIAX, (PPYKTaX, KOJIOACHBIX U3ACTUAX U T.J.



Muxkpockon nuppoBoil npenHazHauyeH A1 U3ydeHus (popMbl KPUCTAJIOB U HAOJIIOACHUS 32 POCTOM
KPHCTAJUIOB.

Amnmapatr s npoBeAeHUs XuMmudeckux peakmui (AIIXP) npennasHaueH s TOMYYCHHS |
JIEMOHCTpPAIIMH CBOWCTB TOKCHYHBIX MAPOB M Ta30B . DTH BEIIECTBA MOJIYYAIOTCs B KOJIOE-peakTope, u
IpU HarpeBaHuu (uiau Oe3 HarpeBaHusi) raz000pa3HbIe BEIIECTBA IMPOXOJAT uepe3 MOTJIOTUTEIbHbIC
éMKocTH (HacajJkM) C pacTBOpaMH pEareHTOB, BCTYMAalOT C HUMH B peakuuto. M30bTok raza
MOTJIOMIACTCS JKUIKUMU U TBEPIBIMU peareHTaMu, a TakkKe akKTHBHPOBAHHBIM YIJIEM. Ammapar yaiie
BCET0 HCIOJB3YIOT Uil MOJYYeHUsI U JEMOHCTpAaIlMM CBOMCTB XJyiopa, cepoBopopoxa. ITpubop mms
JEMOHCTpPALIMH 3aBUCUMOCTH CKOPOCTH XMMHMUYECKUX PEAKIM OT Pa3iIUyHbIX (PAaKTOPOB HCIOJB3YIOT
MIPU U3YYCHUU TEMBI

«CKOpPOCTh XUMHUECKOW peakUuu» M TEeIoBoro 3ddexra XxuMudeckux peakuuid. [Ipubop maér
BO3MOXKHOCTh OKCIICEPUMEHTAIIbHO HCCIIEJ0BaTh BIUSHAE HAa CKOPOCTh XUMHYECKHX PpEaKIuit
cleAyomux (akTOPOB: MPUPOABI PEATHPYIOMIMX BEIIECTB, KOHICHTPALUN PEArupyIOMIUX BEIECTB,
U0/ TPAaHMIBI pazfena (a3 B reTeporeHHbIX CUCTeMax (MIOBEPXHOCTH CONMPUKOCHOBEHUS MEXIY
pearupyromnMH BeIeCTBaMH ), TEMIIEPATYPhI, KaTalln3aTopa, HHruOUTOpA.

[MumeTka-g03aTop — MPUCIOCOOJICHUE, UCIOIB3yeMOe B Jab0OpaTopuu i  OTMEPUBAHUS
ornpeaenéHHoro 00béMa KUAKOCTH. [IMIETKH BBIMTYCKAIOTCS MEPEMEHHOTO U MOCTOSTHHOTO 00bhéMa. B
KOMIUICKTBI OOOPYIOBAaHHS MJII METUIIMHCKUX KJIACCOB BXOJAT YAOOHBIC IHIIETKH- JI03aTOPBI
OJIHOKAHAJIbHBIC, ITO3BOJISIONIME HACTPOUTh HEOOXOIUMBIH OO0BEM OTOMpAEMOU KHUAKOCTH B TPEX
Pa3IMYHBIX JUANa30HaX.

bans xomOuMHUpOBaHHas MpeIHAa3HAYECHA Uil HarpeBa CTEKISIHHBIX W (apdOpoOBBIX COCYAOB, KOTraa
TpeOyeTcst co3AaTh BOKPYI HAarpeBaeMoro COCyAa pPaBHOMEPHOE TeMIEpaTypHOe Iojie, u30exarb
WCMOJIb30BAHUSI  OTKPBITOTO IUIAMEHM W PACKaJEHHOW dJeKTpuueckor cnupanu. Kopmyc
KOMOMHHpPOBaHHOW OaHM cjaenaH u3 amoMuHus. JKuakocTHas dYacTh KOMOWHUPOBAHHON OaHu
3aKpBIBACTCS KOJIbLIAMU PA3JIMYHOIO JUAMETpa.

ITpuGop u1st MONTyYeHHs Ta30B UCTIONB3YETCs Ul MOMYyYeHHs HEOOJIBIINX KOJIMYECTB ra3oB: BOAOPOAA,
KHUCII0poAa (U3 MEepOKCHIa BOIOPO/Ia), YIIIEKHUCIIOro rasa.

Conep:xanue yueOHOIo npeamera

XHMHUS B IeHTpe ecTecTBO3HaHu - 11 yacoB

XMMHSI — 4YacTh €CTeCTBO3HAHUS. B3aMOOTHOIIEHUS 4YEJIOBEKa M OKPYXKAIOLIEro MHpa.
[Ipenmer xumuu. Gusnueckue Tena u Beulectsa. CBoiicTa BeecTB. [I[puMeHeHNe BELECTB HA OCHOBE
UX CBOMCTB.
Halnronenne Kak OCHOBHOW MeTOJ NMO3HAHMS OKPY’KAOWIero MHpPA. YCIOBUS IPOBEICHUS
HabmoaeHus. ['unoresa. OxcnepumenT. BoiBoa. Ctpoenue miuamenu. Jlabopatopust u o0opyaoBaHueE.
Mopaeab, mogeanpoBanne. OcCoOOEHHOCTH MOJIeIMpPOBaHus B reorpaduu, pusrke, Ouosoruu. Moaenu
B Oumonorun. Mymspku. Mogenu B ¢usuke. OnekrpodopHas MmamuHa. ['eorpadudeckue MoJenu.
XUMUYECKHE MOJIENH: TMpeAMETHbIE (MOJENN aToMa, MOJIEKYJ, XMUMHYECKUX M MPOMBIIUIEHHBIX
MIPOU3BOJICTB), 3HAKOBbIC, WJIM CHUMBOJIBHBIE (CHMBOJIBI 3JIEMEHTOB, ()OPMYJbI BEIIECTB, YPaBHEHUS
peaKImii).
Xumuuyeckue 3HAKH U (GopmyJibl. XUMUYECKUNA >J€MEHT. XUMHUUecKue 3Haku. Mx o0o3HaueHue,
npousHouieHne. Xumuueckue ¢opmyinbl BemecTB. [IpocThie u crokHble BemiecTBa. WHAEKCh u
kodpuumenTsl. KadecTBeHHBIH M KOJMUYECTBEHHBIH COCTaB BellecTBA. XMMHS H (u3MKa.
VYHuBEpCANbHBI XapakTep IOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKOW Teopud. [loHsATna «atomy»,
«MoJeKyay, «uoH». CtpoeHnue Beniectsa. Kpucrannmueckoe cocrosiHue BemecTBa. Kpucrammueckue



pemietkn TBepAbix BemiecTB. uddys3us. bpoyHOBckoe aBmkeHHe. BeriectBa MOJIGKYISPHOTO H
HEMOJIEKYJISIpHOTO cTpoeHus. [loHsTue 00 arperaTHOM CcOCTOSHMM BenlecTBa. Dusmyeckue u
XHUMUYECKHe sBJIeHUs. ['a3000pa3Hbie, )KUAKHE U TBEP/bIe BelecTBa. AMOp(HBIE BEIIECTBA.
Xumusi u reorpadusi. Ctpoerne 3emun: sapo, MaHTus, kopa. Jlutochepa. MuHepansl U TOpHBIE
nopoabl. MarmaTuyeckue 1 0cajlouHble (HEOPraHUYECKUE U OPraHUYECKHUE, B TOM YHUCIIE U FOPIOYHE)
MIOPOJIBI.
Xumus u Ouosorus. XMMHUUECKUM COCTaB >KMBOW KJIETKU: HEOpPraHW4ecKue (BoJa M MUHEpAJbHBIE
COJIM) U opranuyeckue (0emKu, *KUpbI, YIIIeBOAbl, BATAMUHBI) BelllecTBa. bruonornueckas poib BOAbI B
XKUBOM KiteTke. @orocunTe3. Xnopodwui. buonorndyeckoe 3Ha4YCHUE KUPOB, OCIKOB, YPUPHBIX Mace,
yIJ€BOJIOB U BUTAMUHOB JIs KHU3HEACSITEIbHOCTH OPraHU3MOB.
KauecTBeHHble peakuun B xumuu. KauecTBeHHbIe peakiuu. Pacrio3HaBaHHe BEIIECTB C MTOMOIIBIO
KaueCTBEHHBIX peaklnii. AHaIUTH4YecKuil curnan. OnpeaenseMoe BEecTBO U peakTUB Ha HETO.
JdemMoHcTpanuu

1. Komnekuus pa3nuyHbIXx mpeaMeTroB wid ¢ororpaduil MNpeAMETOB W3 AIIOMHHHS s

WJUTIOCTPAIH HJIEU «CBONCTBA — MPUMEHEHHEY.

2. YuebHOe 000pyIOBaHHUE, UCIIONB3yEMOE Ha YPOKax (PU3UKU, OMOJIOTHH, reorpaduu U XUMHUU.

3. DnektpodopHas MammHa B JgedcTBuU. [eorpaduueckme wmoxmenw (riodyc, Kaprta).
buonoruueckue mojenu (MyJIsDKA OpPraHOB M CHCTEM OpPraHOB PACTEHUM, JKUBOTHBIX U
yenoBeka). Pu3nyecKkue U XMMUUYECKHUE MOJIENIN aTOMOB, MOJIEKYJI BEILIECTB ¥ KPUCTAINIMYECKUX
PEIIETOK.
OObeMHbIE U IIAPOCTEPIKHEBBIE MOJIENH BObI, YIJIEKUCIIOTO U CEPHUCTOIO T'a30B, METaHa.
OOpasupl TBEpPABIX BEUIECTB KPUCTAIMYECKOTO CTpOoeHHs. Moaenu KpUCTATUTHYECKUX
PELIETOK.
6. Bopma B Tpex arperaTHbIX COCTOSHUAX. KOJUIEKIMS KPUCTAIIIMYECKUX U aMOP(HBIX BEIIECTB U
W3JEIUN U3 HUX.
Konnekuust Munepanos (J1a3yput, KOPYyH]I, XalbKOMUPHT, (HIFOOPUT, TAJINT).
Kosutekmwst TopHBIX TOpO (TPAHUT, pa3TUIHbBIE (HOPMBI KAJIBIIUTA — MEJI, MPaMop, U3BECTHSIK).
9. Komiekius Toprounx UCKomaeMbIX (HeQTh, KAMEHHBIN Yrojb, CIaHIIbI, TOP)).

o~

o~

JlaGopaTopHble padoThI:

1.PacnpocTpanenue 3amnaxa o€K0JI0Ha, JyXOB WU J1€3010paHTa Kak rnpouecc JudQy3uu.
2.HaGnronenne 6poyHOBCKOTO ABM)KEHUS YaCTUUYEK YEPHOU TYILN O] MUKPOCKOIIOM.

3. OOHapy:xeHue 3(pUpPHBIX Maces B aleIbCHHOBOM KOpOUKe.

4. VI3yueHne TpaHUTa C IIOMOIIBIO YBEIIMYUTEIBHOTO CTEKIIA.

5. OGHapy>keHHe Maclia B ceMeHaX MOJICOIHEYHHUKA U TPELKOro opexa.

6. O6HapykeHre KpaxMaja B MIIEHUYHON MYKe.

7. B3aumogeiicTBue ackOpOMHOBOM KUCIIOTHI ¢ Ho10M (ompenenenue ButamMutaa C B pa3IUUHbIX COKaXx).
8.IlponyBaHne BBIIBIXAaEMOTO BO3/yXa Yepe3 N3BECTKOBYIO BOTY.

9.06HapyxeHHe U3BECTKOBOM BOJBI CPE/IN PAa3TUYHBIX BEILIECTB.

IIpakTnyeckune padorTsI:
1.3HaKkoMCTBO ¢ J1abopaTopHBIM 000pyAoBaHueM. [IpaBuiia TEXHUKHU O€30MACHOCTH.
2. HaGnronenue 3a ropsiueit cBeuoid. Y cTpoHCTBO U paboTa CIUPTOBKH.

MaTtemMaTHKa B XUMHH-9 4acoB

OTHocuTeIbHBbIC AaTOMHASI M MOJIEKYJIsIpHast Maccbl. OTHOCUTENBbHAS aTOMHAs Macca JI€MEHTA.
MounekynspHas macca. OnpenencHiue OTHOCUTENBHON aTOMHOM MacChl XUMUYECKUX JIEMEHTOB 10
tabmuue /1. . MenneneeBa. HaxoxaeHue OTHOCUTENbHON MOJIEKYIIIPHOM Macchl O (hopmyIie
BEILIECTBA KAK CYMMBbI OTHOCUTEIBHBIX aTOMHBIX MacC, COCTABJISAIONINX BEIIECTBO XUMHUECKUX
JJIEMEHTOB.



MaccoBasi 10151 3JIEMEHTA B CJI0KHOM BewiecTBe. [loHATHE O MACCOBOM J10JIE XUMUYECKOTO
a7eMeHTa (W) B CJIO)KHOM BEIIIECTBE U €€ pacyeT 1o ¢popmye BeniecTBa. Haxoxmenue Gopmybt
BEIIECTBA 110 3HAYCHHUSIM MAaCCOBBIX JIOJICH 00pa3YIOIIMX €ro JIEMEHTOB (IS IBYXYaCOBOTO U3YUCHUS
Kypca).

Yuctsle BemecTBa u cMmecu. Yncteie BemecTBa. Cmecu. ['eTeporeHHbIe 1 TOMOTEHHBIC CMECH.
I"a3000pa3nbie (BO3ayX, IPUPOIHBIN ra3), KUAKKE (HEPTH), TBEPAbIE CMECH (TOPHBIC TTOPO/IBI,
KYJIMHAPHBIE CMECH M CHHTETHYECKHE MOIOIINE CPEJICTBA).

O0beMHas 10J191 ra3a B cMecu. OnpeneneHue o0beMHOM 10u 1a3a (¢) B cmecu. CoctaB
aTMoc(epHOro Bo3/lyxa U MPUPOTHOTO ra3a. Pacuer oObema 1071 Ta3a B CMeCH 1o ero 00bemMy U
Haoo6opoT. [Tonsrue o ITK.

MaccoBas 10Jis1 BelliecTBa B pacTBope. MaccoBas 101 BemecTBa (W) B pactBope. KonneHrparus.
PacTBopuTens u pacTBOpEeHHOE BElIeCTBO. PacueT Macchl paCcTBOPEHHOTO BEIIECTBA MO Macce
pacTBOpa M MacCOBOI J0JIe paCTBOPEHHOTO BEIIECTBA.

MaccoBas 10151 npuMeceii. [TonsiTue o yrcTom BeliecTBe U NpuMecu. MaccoBasi 105151 puMecH (W)
B 00pa3sie ucxoaHoro Bemectsa. OCHOBHOE BenlecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA 10 MAcCe
BEIIECTBA, COIECPIKAILETO ONPEACTICHHYIO MAaCCOBYIO JIOJIIO IIPUMECEH.

JdemMoHcTpanuu

Komnekuust pa3iauyHbIX BUOB MpamMopa 1 U3 U3 HETo.

CMech peyHOro U CaXapHOTO IMecKa U UX pasJieiCHue.

Komnnekuust HehTH U HEPTETIPOTYKTOB.

Kosutekmust ObITOBBIX CMECCH.

Jlnarpamma coctaBa aTMOC(EPHOTO BO3AyXA.

Jlmarpamma coctaBa MpUPOIHOTO Ta3a.

Komnnekuust «MuHepanbl ¥ TOPHBIE TOPOABDY.

Noogok~whPE

I[IpakTuyeckue padboTbl:
3. [IpuroToBieHue pacTBOpa C 3alaHHON MacCOBOM J10JIel PACTBOPEHHOI'O BEIIECTBA.

;[BJ'leHI/IH, nmpoucxoasimue ¢ BemiecTBamMu-11 yacos.

Pa3nesienne cmeceil. CriocoObl paszeneHust cMeceid U ouncTka BenlecTB. Hekoropele mpocreiiiine
CIOCOOBI pa3JieNIeHus] CMeceil: IMpocerBaHME, pa3JelieHHe CMeceid MOpOLIKOB ele3a M Cepbl,
OTCTauBaHUeE, JEKaHTalus, LEHTpUPYrupoBaHUe, pa3/eieHUEe C TMOMOIIbIO JEIUTEIbHOW BOPOHKH,
¢unbTpoBanne. OunbTpoBaHUE B JTabopaTopuH, OBITY U Ha mpousBojacTBe. [loHATne o ¢uibTpare.
AncopOuus. Tlorsitue 06 aacopOmuu u aacopOeHTax. AKTUBUPOBAHHBIN YTOib KakK BaKHEHIIHI
azcopOeHT. YcrpoiicTBo npoTtuBorasa. CrocoObl OYUCTKU BOJBI.
JucTninsAauus, uiM neperonka. Jluctwuisanus (meperoHka) Kak MpOLECcC BbIAEICHHUS BELIECTBA U3
KHUIKON cmecu. JlucTwiuimpoBaHHas BojJa M obOimacTh ee npuMeHeHMs. Kpucrammuzanus uWiu
BbInapuBanue. Kpucrannuzanus v BellapuBaHue B jJabopaTtopuu (KpuUcTamin3atopbl U (apdopossie
YalIKy JJs BelapuBanus) u npupoje. [leperonka neptu. Heprenponykrsl. dpakiiioHHas neperoHka
KHUJKOTO BO3/1yXa.
XHMHYECKHE peaKnuu. YCJI0BHS TNPOTEKAHHUST M INPEKPalleHus] XHMHYECKHMX PpPeaKIuH.
XUMUYECKHE peaKkuu Kak MpoIecC MpeBpalleHus OJHUX BEIIECTB B JIpyrue. Y CIOBUS MPOTEKaHUs U
MIPEKpALIEHUs] XMMHMUYECKUX peakuuid. CONpUKOCHOBEHHE (KOHTAKT) BEILECTB, HarpeBaHUE.
Karanuzatop. uruburop. YnpasieHnue peakuusiMi rOpeHusl.

IIpu3Haku XuMH4YecKHX peakumii. [Ipr3Haku XUMHUECKUX peakIuii: ”3MEHEHHE [[BeTa, 00pa3oBaHue
0CaJika, pacTBOPEHHUE IOJIyYEHHOTO OCa/iKa, BbIJEJICHHE Ta3a, MOSIBICHUE 3amaxa, BBIJICIICHHE WU
MOTJIOLIEHUE TEIIOTHI.

JleMOHCTpallMOHHBIE IKCITIEPUMEHTBI
1. Pazgenenue cMecH MOPOLIKA CEPHI M KENE3HBIX OMUIIOK.
2. Paznenenue cMecu MopoIka cepsl U rmecka.
3. Paznenenue cMecu BOABI M PACTUTENLHOIO Maciia ¢ OMOILBIO AETUTEIHHON BOPOHKH.



4. TlomyyeHue OTUCTUIUTMPOBAHHOM BOJBI C MOMOUIBbIO TAOOPATOPHON YCTAaHOBKH JJISi TIEPETOHKH

JKUIKOCTEH.
5. Pa3zgenenue cmecu nmepMaHraHaTa M JUXpOMara Kajaus Clioco00M KPHCTaUTH3AIIHH.
6. BzaumopeicTBuUE KeJIe3HBIX OMUJIOK M IMOPOIIKA CEPhI MPU HarpeBaHUU.

7. TlomydeHue yriaeKMCIOro ra3a B3auMOJICHCTBHEM MpaMopa C KHCIOTOW M OOHApYKEHHE €ro C

IIOMOIIBIO H3BECTKOBOM BOJBI.

«©

cyiabuTa HaTPUSl.

Karanutuueckoe pasnoxkeHue nepokcuia Bogopojaa (karaiuzaTop — Auokcua maprasna (I1V)).
9. OO0HapyxeHHe pacTBOpA MIEJIOYHU C TOMOIIBIO0 HHANKATOPA.
10. B3aumoseiicTBre pacTBOpa MepMaHTaHaTa Kallus U pacTBOpa JAMXpOMaTa Kajaus ¢ PacTBOPOM

11. B3zaumozeiicTBuE pacTBOpa EPMAHraHaTa Kajlusl ¢ aCKOPOMHOBOM KHCIOTOM.
12. B3auMoeiicTBHE XJIOpHIA JKENIe3a C KENTOM KPOBSHON CONBIO U THAPOKCHIOM HaTpUsl.

13. B3aumoneiicteue ruapokcua xenesa (I1I) ¢ pactBopom CoNSTHOM KHCITOTHL.

JlabopaTopHble padoThI:

6.AncopO1yst KyKypy3HbIMH MTaJOYKaMH ApOB MaXy4YUX BEIECTB.

7.13yueHune ycTponCTBa 3aKUTAJIKU U TIJIAMEHH.

IIpakTnyeckue padorsi:
4 .BeipanuBanue KpHCTAJUIOB COJH (JOMAIIHUI SKCIIEPHMEHT).
5.0uncTKa NOBAPEHHOMN COJIH.

Paccka3bl no xumum-2 yaca.

Ydyenunueckasi KOH(l)epEEHIII/IH. Briparomuecs PYCCKUEC YYCHBIC-XHUMUKHU.

Konkypce cooOmennii yyammxesi. lVcropuss XuMuyeckux BellecTB (OTKpBITHE, IIOJIyY€HUE U

3HAYCHHE).

TemaTnuyeckoe NIaHMPOBaAHUE

(xupHBIM HIPH(TOM BBIICTICHBI TEMbBI YPOKOB C UCIIONb30BaHKe 000pyaoBaHus eHTpa «Touka poctay)

7 kiaacc
Tema ypoka KosaunvecTBo KonTpounb
Ne 4acoB
[Ipeamer nzydyenus xumun. Beoguseiii nuctpykrax Th B 1

1 KaOWHEeTe XUMUU
Hao6mronenue u sxcriepumenT. Criocoos! GUKCUPOBAHUS 1

? [pE3yJIbTaTOB.
IIpakTuyeckas padora Nel. 3HAKOMCTBO ¢ XUMHYECKHUM 1 Pesynbrate! np/p

3 o0opynoBanuem. TexHuka 0e30MacHOCTH.

4 | MopenupoBanue. Moaenu B XUMHUU.

5 | XuMuyeckue 3Haku U GopMyJibl, HH(GOpMaLKs, KOTOPYIO OHU
HECYT.

6 1

Xumus 1 pU3MKa. ATOMHO-MOJIEKYJISIPHOE YYeHHUe.
Kpucraniuyeckoe CTpoeHHE BelIECTB.




7 | ArperaTHoe cocTosiHHe BelecTBa. u3nyeckne u 1
XUMHUYecKHe ABJIeHHs
8 | Xwumus u reorpadusi. MuHepanbl 1 TOPHBIE TOPOIBI. 1
XHMMHYECKUH COCTAB.
9 Xumus u ouosorusi. XuMHYECKHI COCTAB KJIETKH. 1
Buosornyeckoe 3HaYeHHE BOAbI, JKUPOB, 0€JIKOB, YIJI€BOI0B,
BUTAMUHOB.
10 |KavecTBeHHbIE peaKIiH B XHMHUH. 1
11 | O6o0meHne TeMbl «XHUMHS B IIEHTPE €CTECTBO3HAHUS 1 Urpa «rpetuit
TTALTHUI
12 | OTHOCUTENBbHBIC AaTOMHASI U MOJICKYJISIPHAS MACCHI. 1
13 |MaccoBas 101 DJIEMEHTA B CJI0OKHOM BEIIECTBE. 1
14 [Yucrsle BemecTBa U cMecU. [ OMOTeHHBIE U TE€TEPOreHHBIC 1
CMECH.
15 | OO6bemMHas m0ist ra3a B CMECH. 1
16 [MaccoBas 1071 BEIIeCcTBa B PacTBOPE. 1
17 [MaccoBas 10J1 IPUMECEH. 1
18 |IlpakTtuyeckas padora Ne2. [IpuroroBiienne pacTsopa ¢ 1 Pe3ysbraTh! np\p
3a]aHHON KOHUEHTpauuen
19 |Pemenue mpakTHUecKux 3amad «MareMaTuka B XUMHI) 1
20 |PemeHMe MPaKTHYECKHX 32124 1
21 |Cmecu, ciocoOBI pa3/iesIeHUs] CMECEH. 1
22 |®uabTpOBaHUE. 1
23 |AncopOuusi. 1
24 | IucTUIUISAIMS WK TTIepEroHKa. 1
25 |Kpucramimsanusi. 1 [Tpakr.
PaboTa(;toma)
26 [[Ipaxtuueckas padora Ned. Ouucrka moBapeHHON COJIH. 1 PesynbpTats! np/p
27 | XuMU4YecKre peakiui U YCIIOBHS UX MPOTEKAHHUS. 1
28 |IIpu3HAKM XHMHYECKUX PeaKIuii. 1
29 [TpakTuueckoii padbotel NoS. M3yuenue nporiecca KOppo3uu 1 Pesynbrate! np/p
Keesa.
30 | CucremaTH3anusi MaTepuaja no reme: «SIBnenus, 1
MPOUCXO/ISIIIHE C BEIIECTBAMM»
31 |3amuTa npoekra 1
32 | Beinaromuecs pycCKue yIeHbBIS 1
33 [Konkypc coobmenuit «Moe To0uMoe XUMHUECKOE BEIIECTBOY 1
34 | Koudepenus (IOKIIbI 110 TaHHOH TeMe) 1
35 [BammuTa npoekra 1
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