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IHosicHuTEeALHAA 3aNMUCKA

Pabouast mporpamma 1o BHEYPOUYHOH AEATEIBHOCTH « XHUMHUS BOKpYr Hac» B pamkax «Touka
pocray» 8xiacc pa3paboTaHa B cOOTBETCTBUU ¢ DerepaiabHBIM rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOT'O OOIIEro 0Opa3oBaHHUS.

IIporpaMmma «XuMHsI BOKpYr Hac» HMEET €CTECTBEHHO-HAyYHYI0 HaIIpaBICHHOCTb U

npeacTaBisieT co00i BapHaHT MPOTPAMMBI OPTaHU3AIMH BHEYPOUHOH JEATEIFHOCTH IKOIbHUKOB.
[Iporpamma cocTaBiieHa ¢ y4eToM TpeOOBaHMH (enepantbHBIX TOCYAaPCTBEHHBIX CTAHIAPTOB WU
COOTBETCTBYET BO3PACTHBIM OCOOEHHOCTSIM.
1. [Jns pa3paboTku paboyeil mporpaMMBbl HCIIOJIB30BAIOCh METOAMYecKoe nocodmue «Peamm3arus
00pa30BaTENIbHBIX MTPOrPAMM €CTECTBEHHOHAYYHOW M TEXHOJOTHYCCKON HAIIPABICHHOCTEH 110 XUMUHU
C HCmoJib30BaHueM obOopynoBanusi neHtpa «Touka pocra». ABtopel: II.LUM. becmamos, M, B.,
HopodeeB Mocksa,2021

[Iporpamma cnocoOcTByeT (OPMUPOBAHUIO TPEIMETHBIX W YHUBEPCAJIBHBIX CIIOCOOOB
JNEUCTBHUM, CaMOOPraHU3allMH, CAMOPETYJISALWN, PAa3BUTHIO IIO3HABATEIBHOW M SMOLMOHAIBHON
cheppl JIMYHOCTH pPEOEHKA, OOECIECUMBAIOIIUX BO3MOXKHOCTh MPOJODKEHUS 00pa3oBaHUS B
OCHOBHOM IIKOJIE.

AKTyallbHOCTh pa3pabOTKU U CO3JaHMs JaHHOW IMporpaMMbl 0OyclIOBJI€HA TEM, YTO Mporpamma
MpelyCMaTpUBAET CO3/IaHUE YYAIIUMUCS MaJbIX U OOJBIIMX MPOEKTOB, OCHOBAHHBIX HAa MHTEpecax
U TOTPeOHOCTSX peOsAT, HANPABJIEHHBIX HA BOBJEUEHHE DKCIIEPUMEHTA, MO3BOJISIIOIIETO MOJy4aTh
JOCTOBEPHYI0 MH(QOPMAIUIO O MPOTEKAHUU TE€X WIM HWHBIX XUMHUYECKHX MPOIECCOB, O CBOMCTBAax
BemecTB. Ha oOcCHOBE TMOJYYEHHBIX OKCHEPUMEHTAJNBHBIX JIAaHHBIX OOydaeMble CMOTYT
CaMOCTOSITENIbHO JIeTIaTh BBIBOJBI, 0000IATh pE3yJabTaThl, BBISBISATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OyAeT crnocoOCTBOBaTh TIOBBIINIEHWIO MOTHBAllMM OOYYeHHs IIKOJIbHUKOB B
JUHAMHYHYIO Yy4eOHO-TIO3HABaTENbHYI0 U HCCIEOBATEIbCKYIO JIEATENbHOCTh, HAa pPa3BUTHE
MHTEJJIEKTa, MPUOOPETEeHHE MPAKTUUYECKUX HABBIKOB CAMOCTOSTEIbHON eI TEIbHOCTH.

[Iporpamma « XuMusg BOKpPYr Hac» IMpelHa3HauyeHa JUIsi OO0YyYarollMXCsl, MHTEPECYIOUINXCS
UCCIIEIOBATENIbCKON JIeATENbHOCTRIO, M HampaBieHa Ha (opMHpOBaHHE Yy Y4YallUXCS YMEHHUS
MOCTaBUTh 1I€JIb U OPTaHMU30BATh €€ JIOCTIKEHHE, a TaKKEe KPEaTUBHBIX KaueCTB — I'MOKOCTh yMa,
TEPIUMOCTh K IPOTUBOPEUYUSIM, KPUTHUYHOCTh, HAJIMYHME CBOEr0 MHEHHS, KOMMYHHMKAaTHBHBIX
KauecTB.

I'maBHas 1enb: pa3BUTHE CIOCOOHOCTEN KaXKIOr0 YUEHUKA U BBISIBICHHE Hanbosee ClioCOOHBIX K
XUMUYECKONIEATETbHOCTH yUaIUXCS.

3amaun:

e peanu3alnus OCHOBHBIX O0O0IIE0Opa30BaTENbHBIX MPOrpaMM IO Y4eOHBIM MpeAMeTaM
€CTECTBEHHO- HAyYHOM HAIIPaBJIE€HHOCTH, B TOM YHUCJIE€ B pAMKaX BHEYPOUYHOU JAEATEIbHOCTU
oOyuaronuxcs; © pa3paboTka U  peanu3alus Pa3HOYPOBHEBBIX  JIOMOJHHUTEIbHBIX
0011e00pa30BaTeNbHBIX MPOTPaMM ECTECTBEHHO-HAYYHOW HAIMpPaBICHHOCTH, a TaKXKE€ WHBIX
[pOrpaMM, B TOM YHCJI€ B KAHUKYJISIPHBIN [IEPUOT;

® BOBJICYCHHE YYALIUXCS U MeJarOrMYeCKUX paOOTHUKOB B MPOEKTHYIO JEATEIbHOCTD;

® OBBIIIEHUE MPO(HECCHOHATBFHOIO MacTepCTBa MeJarornyeckux pabOTHHUKOB, PeaTU3yOLINX
OCHOBHBIEH JIOTIOJIHUTENbHBIE 00111e00pa30BaTeNbHbIE POTPAMMBI .

JlesITenbHOCTHBIN TOJIX0]] — OCHOBHOM CIOCOO MOTy4eHUs 3HAHUH.

Pemenune 3amau — riaBHBIM croco® ocMbicieHus Mupa. Ilpu 3Tom pazHooOpasHble 3HAHMA,
KOTOPBIE MOT'YT 3aIlIOMHHUTb U TIOHATH IIKOJIBHUKH, HE SBIISIOTCS €JMHCTBEHHOH 11eTIbI0 00ydeHus. A
BOT TMO3HAKOMMTBCS C LENOCTHOU (C y4€TOM BO3pacTa) KapTUHON MHUpa MO3Ke pedsta HEe CMOTYT,
Tak Kak OyJIyT M3y4aTh MUpP pa3lelbHO Ha 3aHATHUSX MO Pa3HBIM mpeameram. [IpuMepsl MPOeKTOB:
y4eOHO- TMO3HaBaTelbHbIE M HccienoBarenabckue padoTsl (buonornyeckue u nuieBble 100aBKH,
Bbopsba ¢ Bpeautensmu, Boaa, KoTopyro MBITIbEM U IIp.).



OcHOBHbIE 3Tallbl BHEYPOUHOIi MPOEKTHO /1esITeJIbHOCTH:
1. Bo16op TeMBI.
2. Coop cBeneHui.
3. BeiOop mpoeKkToB.
4. Peanuzanus mpoeKTOB.
5. IIpesenTauuu. Boi6op Tembl.
Ha mepBowM stare, He 03a1aunBas JeTel NPUIYMBIBAHHEM CBOHMX IPOEKTOB, MPEAIAraloTcs UM
Ha BBIOOPIOCTYITHBIE, PEATFHO BBITIOJIHUMBIE MPOEKTHI. XOPOIIO, YTOOBI B JII000H MOMEHT B Kilacce
BBITNOJTHAJIOCH MApAJUIeNIbHO HECKOJBKO MPOEKTOB. COCTaBISAs CIMCOK IPOEKTOB, PEKOMEHIYETCS
OPUEHTUPOBATHCSI HA MECTHBIC YCIOBHS M TPEAOCTABIATH JAETAM pa3sHOOOpasHbIE BHUIBI
JESATEITbHOCTH.
3aHATUS pa3lelieHbl HAa TEOPETHYECKHEe M TpakThueckue. [Ipuuém TpoeKTHas NesiTeIbHOCTD
MOJKET HOCHUTh KaK I'pYIIIOBOM, TaK U WHAWBUIYAIbHBIA XapakTep. Peann3anus mpoeKToB - Ha 3TOM
JTane JETH TOTOBST BBIOpaHHBIE MMM IPOEKTHI, COYeTass JCHCTBUS B IIKOJIE (BO3MOXKHO, Ha
HEKOTOPBIX YPOKaxX U MOCJIE YPOKOB) ¥ BHE HIKOJIBI.
Kaxapiit peObeHOK HMeeT MpaBo:

— HC y4aCTBOBATb HHU B OJHOM H3 ITPOCKTOB,

—  y4acTBOBaTh OJIHOBPEMEHHO B Pa3HBIX MPOEKTaX B Pa3HbBIX POJISIX; — BBIUTH B JHOOOH MOMEHT
13 JIF0OOTO MPOEKTA;

Pa60Ta Hazg TeMOﬁ 158 HpOGKTHaSI OCATCIIBHOCTh ITIO3BOJIAKOT CBA3BIBATH
YPOUYHYIO WBHEYPOUHYIO NEATEIBHOCTh JETCH B €IUHOE IIEJIOoC.

B coBpemeHHOI mIKOJE aKIEHT MEePEHOCUTCS Ha BOCIMUTAHUE TOJIMHHO CBOOOJHOMW JIMYHOCTH,
(dhopMupOBaHHUE Y AETEH CIIOCOOHOCTH CaMOCTOSITEIbHO MBICIIHTD, IOOBIBATh U IPUMEHSATH 3HAHUS,
4ETKO TJIAaHUPOBATH JICUCTBHS, OBITH OTKPBITHIMU JIJISI HOBBIX KOHTAKTOB U CBS3CH.

OcHOBHbIE MPUHIUIIBI TPOrPAMMBI:

- [IpuHIMI CUCTEMHOCTH

- Peanu3zanus 3a1a4 yepes CBsA3b BHEYPOUHOM JCATEIIBHOCTH € Y4EOHBIM MPOIIECCOM.
- [IpuHIMIN TYyMaHU3aIuu

- VBaxxeHue K TMIHOCTH pedénka. Co3nanue OJaronpusaTHBIX YCIOBUHM JJIS PA3BUTHS CIIOCOOHOCTEH
JETEN.

- [IpuHumn onopsl

- Yu€T uHTEepecoB U NOTPeOHOCTEN yyaluxcs; onopa Ha HUX.

- [TpuHmn COBMECTHOM JeSATEbHOCTH JeTel ¥ B3pOCHbIX

- [IpuBnedenue poauTesed U AeTel Ha BCEX 3Talax MCCIEAOBATENbCKON IEATEIbHOCTH:
TUIAHUPOBAHUM,00CYKICHNUHU, TPOBEICHUU.

- [TpunIMII 0OpaTHOM CBA3U

Kaxxnoe 3ansiTie 10mKHO 3akaHYUBaThCs pedrexcueit. COBMECTHO € - yHalTUMUCS HEOOXOAUMO
00CyIUTh, YTOTIONYYHIIOCH M YTO HE TOTYYHIIOCh, U3YUUTh UX MHEHHE, OTIPEACITUTh X HACTPOCHUE U
MEPCIEKTUBY.

CreneHp yCHEMHOCTH ONpPeIesieT CAMOYYBCTBUE YEIIOBEKA, €r0 OTHOLLIEHUE K OKPYKAIOLUIUM €ro
TOJSIM, OKpYyXkaroremy Mupy. Eciiu yuenuk Oyner BUAETh, UTO €ro BKJIAJl B 00IIee JeNI0 OIIEHEH, TO
B TIOCTIEAYIOIIMX JielaX OH Oyner emie Ooyiee akThBEeH W ycremieH. O4ueHb Ba)KHO, YTOOBI OIEHKA
YCIIENTHOCTH yYeHHKa Obllla MCKPEHHEW M HehopMallbHOM, OHA JOJDKHA OTMEYaTh PEalbHBIA yCIex
U peaJbHOE TOCTUKEHHUE.

[Iporpamma « Xumus BOKpYr Hac» paccuuTana Ha 34 gaca, 14ac B Henento. (8 Kiacc).

2. Tlnanupyemble pe3yJbTaThl H3yYeHHs Kypca



e B pesynbraTe paboThI 10 MporpamMme Kypca ydamiiuecs HayqdaTcs

e OOBACHATH CyTh XUMHUECKUX MPOIECCOB;

® Ha3bIBATh [IPU3HAKHU U YCIOBUS MIPOTEKAHUSI XUMUUYECKUX PEaKIIUA;

® YCTAaHaBJIMBaTh IPUHAUIEKHOCTh XUMHYECKOM pEakUuu K ONpEeACICHHOMY THIYy II0 OJHOMY U3
KJIacCU(MKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIy M COCTaBy HMCXOJHBIX BEIIECTB M MPOIYKTOB PEAKIHH
(peakiu COCAMHEHUS, PAa3JIOKCHHs, 3aMEIICHUsS M OOMEHA); 2) IO BBIJICICHUIO WM MOTJIOIICHHUIO
TEIIOTH (PeaKiMu 3K30TCPMHUYCCKUE M DHIOTEPMHUYCCKUE); 3) MO M3MEHCHHUIO CTEICHEH OKHCIICHUSI
XUMHYECKUX DJIEMEHTOB (peaKIMy OKUCIUTEILHO- BOCCTAHOBHUTEIBHBIC); 4) MO 00paTUMOCTH IpoIiecca
(peakuu oOpaTuMble U HEOOpPATUMBIC); COCTABIIATH YPaBHEHUSI DJICKTPOJUTHYECKOW HUCCOIMAIIUU
KHCJIOT, IIIEeJIOUEeH, COJICH; MOJHbIE M COKpAlllCHHbIE MOHHBIE ypaBHEHHS peakuuil 0OMEHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI;

® [IPOTHO3UPOBATH MNPOAYKTHl XMMHUYECKHUX peakuuid 1o ¢opMmyiaamM/Ha3BaHMUSIM MCXOJHBIX BEIIECTB;
OTIPEIEeNATh UCXOAHbIE BEIllecTBa MO (hopMysiaM/Ha3BaHUSAM MPOTYKTOB pPEaKLIUH;

® COCTaBJISITh YPaBHEHHUs peaklui, COOTBETCTBYIOLIUX IOCJIEI0BATENILHOCTH («IIETIOYKE») MpPEeBpaIeHHM
HEOPraHMYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB;

® BBIABJIAATH B IIPOLCCCEC OBKCIICPHUMCHTA IMPU3HAKHW, CBUACTCIBCTBYIOIIHWEC O IPOTCKAHUU XUMHYECKOM
peaKIum;

e MIPHUTOTOBIATH PACTBOPHI C OMPEIEICHHON MACCOBOH 0Neil PACTBOPSHHOTO BEIIECTBA; ONPEACIATH
XapakTep CpEaAbl BOAHBIX PACTBOPOB KHUCJIOT U I]_[e.]'IOLIeﬁ 0 UBSMCHCHHNIO OKPACKHU MHIUKATOPOB,

® [IPOBOAMTHL KA4YCCTBCHHBLIC PCAKIWH, IMOATBCPKAAOINNEC HAJIWNYHWEC B BOJHBIX pacCTBOpax BCHICCTB
OTACJIBbHBIX NOHOB

Copepxanue nporpaMmmbl «Touka pocTa» CBSI3aHO ¢ MHOTMMH Y4€OHBIMH NpPEAMETaMU, B YACTHOCTH -
MareMaruka, onosorus, pusuka, reorpadus.
JInuHOCTHBIE YHHBEPCAJIbHbIE YUeOHbIe JelicTBHS \
VY BeITTyCKHUKA OYIyT C(hOPMUPOBAHBI:

e yueOHO-TI03HABATEIbHBIA HHTEPEC K HOBOMY y4eOHOMY MaTepually U criocodaM pelieHrs HOBOM 3a/1auu;

® OpHUCHTaUHWsA Ha IIOHUMaHHWEC IIPUYHH YCII€Xa BO BHey‘Ie6HOI>'1 JCATCIIbHOCTH, B TOM 4YHMCJIC HA CaMOaHaJIu3
U CaMOKOHTPOJIb pE€3yJibTaTa, Ha aHaJIu3 COOTBETCTBUA PE3YJIbTATOB TpC6OBaHHHMKOHKpCTHOﬁ 3aJa4u,

® CIIOCOOHOCTH K CaMOOICHKEC Ha OCHOBE KPpUTCPUECB YCIICHIHOCTHU BHGy‘lC6HOI>i JACATCIIBHOCTH,
OCHOBBI Fpa)K,HaHCKOﬁ NICHTHYHOCTHU JIMYHOCTH B q)opMe oco3HaHus «S» kak I'paxkJjaHrnHa POCCI/II/I, YyBCTBa
COIMPHUYACTHOCTHU U TOPAOCTHU 3a CBOIO PO,Z[I/IHy, Hapod U UCTOPHIO, OCO3HAHUC OTBCTCTBCHHOCTH

YCJIIOBCKaA 3a 06mee 6narononytme, OCO3HAHHME CBOEH STHUYECKOM MIPpUHAIEKHOCTH:] YYBCTBO IPECKPACHOTO U

9CTECTUYCCKUC YYBCTBA HA OCHOBC 3HAKOMCTBA C MHpOBOﬁ M OTE€YECTBEHHOM Xy,HO)KCCTBGHHOﬁ Ky.]'[bTypOfI.
BLIHYCKHI/IK MOJYYUT BO3MOXKHOCTb JUIA (1)0pMI/IpOBaHI/I$II

L4 BHy’TpeHHeﬁ NMO3WIHUHU MIKOJIbHUKAa Ha YPOBHC IIOJIOKUTCIBHOTO OTHOWICHHA K MIKOJIC, IMOHUMAaHHUA
HeO6XOI[I/IMOCTI/I Y4CHHS, BBIPAKCHHOIO B HpeO6HaI[aHI/II/I yqe6H0- IIO3HAaBaTCJIbHBIX MOTHBOB H
MMpeAIIOUYTCHUN COIIUAJIBHOTO crocoba OLICHKH 3HaHI/II71;

L4 BLIan(eHHOﬁ YCTOﬁQHBOﬁ y‘le6HO'HO3HaBaTeHLHOﬁ MOTHBAIUN YUCHU,
L4 YCTOI‘/’I“II/IBOFO y‘le6HO'H03HaBaTeHLHOFO HHTEPECCAa K HOBBIM O6H_II/IM criocobam peUiCHUs 3a0a4,



OCO3HAHHOTO TMOHMMAHHS YYBCTB JAPYTUX JIIOACH M CONEPEKUBAHUS MM, BBIPAXKAIOUIUXCA B
MOCTYIIKaX, HAIIPaBJICHHBIX HA TIOMOIIIb U 00ecrieueHrne OJIaronorydusi.

PerJIﬂTHBHLIe YHuBEpCaJdbHbIC y‘leﬁHLIe JeHCTBUS

BbINyCKHHUK Hay4duTCS:

IUIAHUPOBAaTh CBOU JICMCTBHS B COOTBETCTBUM C IOCTABJICHHOW 3aJa4y€ii U YCIOBUSIMHU €€
peanu3anum, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

YUUTBIBaTh YCTAHOBJICHHBIE ITpaBUJia B IUIAHUPOBAHUU U KOHTPOJIE CIoco0a pelieHus;
OCYLIECTBJIATh UTOTOBBIM Y NOIIArOBBIM KOHTPOJIb IO PE3YyibTaTy;

OLCHUBATHb NPABUIJIBHOCTH BBLIIIOJIHCHUA I[ef/'ICTBI/ISI Ha YpOBHC aIleKBaTHOf/'I peTpOCHCKTHBHOfI
OIIEHKH COOTBETCTBHUSA PE3YJIbTATOB TPEOOBAHUSIM JaHHOM 3aa4M U 3a/1a4HOM 00JIacTH;

aJICKBAaTHO BOCIPUHMMATh IPEUIOKEHUS U OLICHKY YYUTENEH, TOBAPUIIEH, POAUTENIEH UAPYTUX
JTIO/IEH

pasnuyarh crocod u pe3ynbTraT  AeUCTBHSL. \

Brinmyckuuk MOJYYUT BO3MOXKHOCTh HAYUUTHCS:

B COTPYJHUYECTBE C YIUTEIIEM CTaBUTh HOBBIC YU€OHBIC 3a/1a4H;

MPOSIBIISTH TIO3HABATEILHYIO MHUITMATUBY B YU€OHOM COTPYIHUYECTBE;

CaMOCTOSITEIPHO aJ€KBAaTHO OIICHUBATh TPABUILHOCTh BBITIOJHEHUS JCUCTBUS W BHOCUTH
HEOOXOMMBbIE KOPPEKTUBBI B HCIOJTHEHHE KaK TO XOJy €ro peaju3alid, TaKk U B KOHIIE
JEUCTBUA.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eliCTBHS

BoimyckHUK Hay4uuTCA:

OCYILIECTBJISITh MOUCK HEOOXOAMMON WHGOpMalU AJsi BBINOJHEHHUS BHEY4YEOHBIX 3aJaHHi C
UCIOJIb30BAHMEM Y4eOHOU JuTepaTypbl MU B OTKPHITOM HH(OPMALMOHHOM TMPOCTPAHCTBE,
SHIMKJIONEINI, CIPAaBOUYHUKOB (BKJIIOYas DJIEKTPOHHbIE, LU(POBBIE), KOHTPOIUPYEMOM
npoctpancTBe MHTepHera;

OCYIIECTBJIATh 3amuch ((uxcaiuioo) BeIOOPOYHOW HHEGOPMAIMH, B TOM 4YHCJIE C IOMOIIBIO
unctpymentoB UKT;

CTPOUTH COOOLIEHHUS, TPOEKTHI B YCTHON U MUCbMEHHOU (popme;
MIPOBOJUTH CPaBHEHHE U KJIACCU(PUKAINIO 1O 3aJaHHBIM KPUTEPUSIM;
yCTaHABIUBATh MPUYMHHO-CIEJICTBEHHBIE CBS3U B U3y4aeMOM  KpYT€ SIBIICHUM;

CTPOUTH pacCyXIeHus B (opMe CBSI3U MPOCTHIX CYyXKACHUNU 00 0OBEKTE, Ero CTPOCHUH,
CBOMCTBAxX U CBSA3SIX;

BLIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYUUTHCH:

OCYILECTBIIATh PACIIMPEHHBINA MOUCK HHPOPMALIUU C UCIOIb30BAHUEM PECYPCOB OMOINOTEK U
cetu MHTepHeT;

3aIllMCbIBATh, (I)I/IKCI/IpOBaTB I/IH(I)OpMaI_II/IIO C NMOMOHIIBKO HMHCTPYMCHTOB I/IKT, OCO3HAHHO H
IMPOU3BOJIBHO CTPOUTH COO6H_ICHI/I$I B YCTHOﬁ Y IHUCbMEHHOU (1)opMe;

OCYIIECTBIATH BHIOOP Hanbosiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

OCYIICCTBJIATL CMHTC3 KaK COCTABJICHUC ILICJIIOTO U3 qaCTCﬁ, CaMOCTOATCIIBHO OOCTpauBass U
BOCITIOJHAA HEAOCTAOIINEC KOMIIOHCHTEI,



OCYILECTBIIATh CpPaBHEHHUE, CEpHalMI0 U KIACCH(PUKAIUIO, CAMOCTOSATEIBHO
BBIOMPAsIOCHOBAHUS U KPUTEPHUH ISl YKa3aHHBIX JIOTUYECKUX OTEpaIliii;

CTPOUTL JIOTHYCCKOC PACCYKACHUC, BKIIOYAIOMICC YCTAHOBJICHUC HpI/IlH/IHHO-CJICIICTBCHHBIXCBHSCﬁ;

KoMMmyHuKaTHBHBIC YHUBepcaibHble YU4eOHbIe NelicTBUS
BrInyCKHUK Hay49uTCS:

aZICKBATHO  HCIIOJIb30BaThb  KOMMYHMKAaTHBHBIE,  CpPEACTBAa  JUI1  PEIIECHHS  Pa3iIM4HbIX
KOMMYHHUKATHBHBIX 3371a4, CTPOUTh MOHOJIOTHUYECKOE COOOIIECHUE, BIAIETh AUATOrHIECKOr (popMoii
KOMMYHHUKAIUH, UCIOJbB3Ys, B TOM 4ucie cpeacrsa U uHCTpyMeHThl KT u

JUCTAaHLIMOHHOTO 001eHus; NomyckhTh BO3MOXKHOCTB CYIIECTBOBAHHS Y JIIOJEH Pa3IMYHbIX TOUYEK
3peHHs, B TOM YHCJE HE COBIAJAIOUINX C €ro COOCTBEHHOH, W OPHEHTHUPOBATHCS HA IMO3UIHIO
napTHepa B OOIIEHUU U B3aUMOIEHCTBUY;

YUUTBIBATh PAa3HbIC MHCHHA U CTPEMUTLCA K KOOPpAWMHALIUN PA3JIMIHBIX HOSI/IHI/II\/’I B COTPYAHHUYCCTBE,

(dbopmynupoBaTh COOCTBEHHOE MHEHHUE U MTO3UIUIO;

AOTOBApPUBATHCA U IPUXOJUTH K 06meMy PECLICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YHCJICB
CUTyalluU CTOJIKHOBCHUA UHTCPECOB;

3aaaBaTb BOIIPOCHI;
HCII0JIB30BAaTh P€Ub JJI PETyIAIUU CBOCTO JlefICTBI/IH;

aJICKBaTHO HCIIOJIH30BaTh PEUYEBBIE  CPEACTBA JUISL  PEIICHUH Pa3TuIHBIX
KOMMYHHKATHBHBIX 3aja4, CTPOHTHh MOHOJIOTHYECKOE BBICKAa3bIBAHNE,
BJIAJIETh

TUANoOTuYecKor (opMoii peun. BBITyCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS:

YUUTBHIBaTh U KOOPAMHUPOBATH B COTPYAHUUECTBE OTIMYHBIE OT COOCTBEHHOM MO3UINH APYTUXITIOICH;
YYHUTHIBATh pa3HbIe MHCHHS U UHTEPECHI U 000CHOBBIBATH coOCTBEHHYIO TO3UIHMIO; [

MOHUMAaTh OTHOCHTEIIFHOCTh, MHEHHH U IoAX0 0B K pEHICHUIO HpO6J’I€MBI;

APTYMCHTUPOBATh CBOIO NO3HIHIO 1 KOOPAMHHUPOBATE €€ C INO3UIUAMU IIaPTHEPOB B
COTPYAHUYCCTBC IIpU BBIpa6OTKe 06].].[61"0 pEUICHUs B COBMECTHOM ACATCIIBHOCTH,

3a/laBaTb  BOIIPOCHI, HCO6XOI[I/IMBIG U1 OpraHu3annu coOCTBEeHHOH
JACATCIbHOCTH HCOTPYAHUYCCTBA C ITIAPTHEPOM;
OCYHICCTBJIATD B3aMHBIN KOHTPOJb H OKa3blBaTb B COTPYAHUYECTBEC

HeO6XOI[I/IMYIOBSaI/IMOHOMOH_II>;

AACKBATHO HUCIIOJIb30BATh PCUb JIA MJIAHUPOBAHUA U PCTYIIALINN cBoOCH JCATCIIBHOCTH,
aZICKBATHO HCIIOJIB30BAaTh PEUYCBBIC cpeacrBa JJIA 3(1)(1)6KTI/IBH01"O PCUICHUA
paSHOO6paSHI>IXKOMMYHI/IKaTI/IBHI>IX 3aJa4.

CDOpMLI KOHTPOJIA U BBIXO/J Ha PE3yJIbTar.

KoHTposp Tekymuil, IpoMexyTOYHbIH, UTOTOBBIN. Pe3ynbTaThl paboThl U KOHTPOJIb OCYIIECTBISIETCS Kak
Ha 3aHATHUAX BHEYPOUHOHM JEATeNbHOCTH, TaK M Ha pa3IMYHBIX KOHKYpcax, OJMMIIManax. Bo3MoxkHO
IpeJcTaBIeHUEeHan601ee YCIEeUIHbIX IPOEKTOB CPeId YIEHUKOB HauaJIbHOM IIKOJIBI.

Onucanue MaTepuaJbHO-TEXHUYEeCKOM 0a3bl HeHTPa «Touka pocray,

HCMOJBb3YyEeMOro 1Jid peaau3anuu 06p330BaTeJILHI>IX nmporpamMm B paMKax npemnogaBaHust
XHMHH

Lughposas (komnvromepras) nabopamopus (L[JI), mporpaMMHO-amapaTHbIN KOMIUIEKC, JATYNKOBAsI

crcTeMa — KOMIUIEKT y4eOHOro 000py10BaHMsl, BKIIOYAIOLINN H3MEpUTENbHBIN 010K, HHTEpdeiic



KOTOpPOTO TMO3BOJISIET O0OECneunBaTh CBS3b C TMEPCOHATBHBIM KOMIBIOTEPOM, M HAOOp JaTYUKOB,
PETHCTPUPYIOMINX 3HAYCHUS PA3TUIHBIX (PHU3NICCKIX BEITHUYMH.

Jlamyux memnepamypsl naamuHo8blli — MPOCTOM W HAAEKHBIA JATUYMK, MpEIHA3HAYEH I U3MEpEHUs
TEMIIEpaTypbl B BOJHBIX PacTBOpaxX M B ra3oBbIX cpenax. MimeeT paznuuHbiil Auana3oH U3MEpeHU OT —
40 mo +180 °C. TexHuueckue XapakTEpUCTUKU JaTYMKa yKa3aHbl B MHCTPYKLUHU IO 3KCIUTyaTallUH.
Hamyux memnepamypsi mepmonapHulii TpeAHa3HadeH s u3MepeHus temmeparyp po 900 -C.
Hcnonw3yeTcst mpu BBITOJHEHUH PabOT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IJIaMEHH, IUIABJICHUS U
pa3oKeHUs BELIECTB.

Jlamuuk onmuueckou ntomuocmu (Koiopumemp) — NpeAHA3HAUEH JIJIs1 U3MEPEHUS ONTUYECKON TUIOTHOCTU
OKpaIlIeHHBIX pacTBOPOB. Mcmonb3yercs: npu m3ydeHun TeM «PacTBopb», «CKOpPOCTh XUMHYECKUX
peakiuii», onpeIeICHUN KOHLIIEHTPAIIUK OKPAIICHHBIX HOHOB.

Jlamuuk pH npeaHa3HaueH A1 U3MEPEHMs BOJOPOIHOTO nokaszarens (pH) BoIHBIX pacTBOPOB B pa3iUyHBIX
HCCIIEIOBAaHUSAX 0OBEKTOB OKPY/KAIOIIEH CPEJIbI.

Jamuuk snexmponpoeoonocmu npeIHa3HayeH JUIsl U3MEPEHUs YAEIbHON IEKTPOIPOBOIHOCTH KUAKOCTEH,
B TOM YHCJI€ ¥ BOJHBIX PacTBOPOB BEIIECTB. [IpUMeHsIETCS MpU U3YYEHUH TEOPUU DIIEKTPOJIUTHUECKOU
JTUCCOITHAIINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB

Jamuuk xnopuo-uonoe MCHIONB3yeTCS JUIsl KOJIMYECTBEHHOTO OIpEAETICHHUs COJEp’KaHHs MOHOB XJOpa B
BOJIHBIX PAcCTBOPAX, MOYBE, MPOAYKTaxX MUTaHus. K qaTauKy moaKIro9aeTcsi HOHOCEIEKTUBHBIHN 2JIEKTPOT
(UCD) (pabounii 31€KTPO.I), MOTCHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAIMH OMPEACIIeMOr0 HOHa, B
JaHHOM citydae oT KoHreHTpanuu annoHoB Cl. TTorennuan MCD onpeaensoT OTHOCUTEIBHO 3JEKTPOIa
CpaBHEHUS, KaK MPaBUJIO, XJIOPCEPEOPSHOTO.

Jamuuk numpam-uonoe TpeAHA3HAUYEH [UIsI KOJIWYECTBEHHOIO OIpPENEICHUs HHUTPATOB B Pa3IMYHBIX
00BEKTaX OKPYKAIOIICH Cpe/ibl: BOJAE, OBOIIAX, (PPYKTaX, KOJIOACHBIX U3ACTHUAX U T.J.

Mukpockon yugposoti npeaHa3HauYeH UId U3y4eHUs (OpMBbI KPHUCTAUIOB W HAOIIOACHUS 32 POCTOM
KpPHUCTAILJIOB.

Annapam ona npogedenus xumuueckux peaxyuii (AIIXP) nipeaHazHaydeH sl TOJy4eHUS U JEMOHCTpAIluu
CBOMCTB TOKCHYHBIX [apOB U ra30B . DTU BEIECTBA MOJIy4al0TCA B KOJOE-peakTope, U Mpu HarpeBaHUU
(wnm 6e3 HarpeBaHUs) ra3000pa3HbIC BEIIECTBA MPOXOIAT Yepe3 MOTJIOTUTEIbHBIC EMKOCTH (HACAAKHU) C
pacTBOpaMu peEareHToB, BCTYMalOT C HUMU B peakuuio. V30BITOK rasa moOrjiomiaercs >KUIKUMU U
TBEPABIMU peareHTaMH, a TakK)Ke aKTUBUPOBAHHBIM YIUIEM. AMMapar 4Yalle BCEro HCIOJB3YIOT Ui
MOJIyYEHUS U JAEMOHCTPALMU CBOMCTB XJIOPA, CEPOBOAOPOIA.

Ilpubop Ons demoHcmpayuu 3a8UCUMOCIIU CKOPOCHMU XUMUYECKUX peakyuti om paziudusix hakmopos
UCIOJIB3YIOT NMPU U3YYeHUU TeMbI «CKOPOCTh XUMUYECKON PEaKIMi» U TEIUIOBOTO 3(h(eKkTa XUMUIeCKrX
peakuuii. IlpubGop maéT BO3MOXKHOCTH OKCHEPUMEHTATIBHO HCCIENOBaTh BIHUSHHE HA CKOPOCTb
XUMHUYECKUX PpEaKUUl CIeayrmux (akTOpoB: HPUPOJBI PEarupyrouux BeUIECTB, KOHILIEHTPALUU
pearupyomux BeUIecTB, IUIOMIAM TPaHUIIBI pa3fena (a3 B reTeporeHHbIX cucTemMax (IMOBEPXHOCTHU
COMPUKOCHOBEHUS MEXIY pEarupyouMy BeIECTBAaMH ), TEMIIEPATyphl, KaTanu3aTopa, UHTHOUTOpA.

Ilunemxa-0ozamop — npucnocoOIeHNe, UCTOIb3yeMOe B J1a0OpaTOPUU ISl OTMEPUBAHUS OMPEIEIIEHHOTO
o0béma >kuaKocTd. [IMmeTku BHIMYCKAIOTCS MEPEMEHHOTO M IMOCTOSHHOTO 00b&Ma. B KOMILIEKTHI
o0opynoBaHus ISl MEIWIIMHCKUX KJIACCOB BXOIAT YAOOHBIE MUIETKHU- M03aTOPbl OJHOKAHATBHBIE,
MO3BOJISIFOIINE HACTPOUTH HEOOXOAUMBIN 00BEM OTOMPAEMOM KUIKOCTH B TPEX Pa3IMUHBIX IUANa30HaX.

bansa xombunuposannas npenHazHayeHa Ui HAarpeBa CTEKISHHBIX M (appopoBBIX COCYIOB, KOT/a
TpeOyeTcst co3daTh BOKPYT HAarpeBaeMoro cocyjaa paBHOMEpPHOE TeMIlepaTypHoe ToJye, u30exarhb
WCMOJIb30BaHUS  OTKPHITOTO TMJIAaMEHHM U  pacKan€HHOM  snekTpuyeckoil crnupanu. Kopmye
KOMOMHUpPOBAaHHOW OaHU cAenaH U3 amioMuHUA. JKHUIKOCTHas YacTh KOMOMHHUPOBAHHOW OaHH
3aKpBIBAETCS KOJIbIIAMHU PA3IMYHOTO JHAMETpa.

IIpubop ons nonyuenus 2a306 NUCHONb3YeTCs IS MOTy4eHUsT HEOOJIBIIMX KOJIMUYECTB ra3oB: BOAOPO/A,
KHcIopo/a (13 MepoKCUAa BOJOPOIa), YTIASKUCIOTo ra3a.



3. Conepxanue yueGHOTO Kypca

Ne | Tema pasnena KoJu1-Bo yacos
1 | Xumus — HayKa O BEIIECTBAX U MPEBPAIICHUIX 2
2 | BemectBa Bokpyr 1e0s1! OrisHuUCH! 16
3 | VBrekaTtenpHasi XUMHS JJI51 SKCIIEPUMEHTATOPOB 12
4 | UunuBuayanbHbIC MPOEKTHI 4
KanenrapHo- TemaTnueckuii IiaH
8 xiacc
Ne | Tema ypoxka Tun ypoxka O6opynoBanue Hara
/11
ITo nnany ITo daxTty
1 Xumuss wim Marus? BBOIHBIN ypOK [Tudposas mabopaTopust
Hemuoro u3 ucropun RELEON
xuMuHU. TexHuka
be3zomacHocTu B
KaOMHEeTe XUMUH.
2 Anxumus. XUMuUs BU€pa, |YPOK JICKITUS
CEeroJIHsl, 3aBTpa.
3 BemectBo, gusnueckue [Ypok cucremarnsa Becsl
CBOMCTBA BEILECTB. |UUU 3HAHUM. TEXHOXUMUYECKUE WU
OTIMYUE YUCTHIX DJICKTPOHHBIC, KOJIOA
BELIECTB OT CMECEIL.. mI0ckotoHHast 250 mut;
4 CriocoOnl paznencHust Ypok
cMecei. MOBTOPEHMUS,
00001ICHUS 1
cUCTeMaTHU3aIu1
MaTepuaia
5 Bona— mHOTO 1M MBI O [YPOK
Heli 3HaeMm? Boma m [IOBTOpEHHS,
€CCBOICTBA. Yro |0000mIEeH s 1
HEOOBIYHOTO B BOAE? CUCTCMAaTHU3allnn
Boa npecnas u mopckas, Marepuaia
CriocoObl OYUCTKH BOBI:
OTCTaBaHUE,
¢bunbpTpoBaHUE,
o0e33apakrBaHHe
6 CTONOBBIN YKCYC U Ypox Ludposoii pH.
YKCYCHas1 DCCCHIIUA. TMOBTOPCHMUS, IITaTUBC 3a’KUMOM;
CBoiicTBa yKCYCHOM 00001IeHUs 1 LATE XMMHYICCKHX
KHCIIOTHI U €€ cuctemaTm3amuu  |[CTAKAHOB (25 mim);
(u3HoIOrHUeckoe MaTtepuaia TpOMBIBAITKA

BO3JIEHICTBHE.




7 [IutbeBas cona. YPOK u3ydeHus
CBolicTBa ¥ IpUMEHEHHE. [HOBOTO

8 Yaii, cocTaB, CBOUCTBa, |YPOK M3y4CHUS
¢busmnonoru YECKOE  [HOBOTO
NICCTBHUE HA OPraHU3M
yesI0BEKa

9 MEB110 Wi MbLIa? Ypoxk uzyueHust [udporsoit pH. mratus
OTnuuue HOBOTO C3)KUMOM; IS Th
XO3$H\/JICTBCHHOFO XUMHUYCCKUX CTaKaHOB
MBLJIA OT TYaJeTHOTO (25 m); mpombiBaIka
[[{estouHOM XapakTep
XO3SI1ICTBEHHOTO
MBbLJIa.

10 |CrupanpHbIC IOPOIIKKA U |YPOK U3yUCHHUS [{udposoii pH. mraTtis
Npyrue MOIOIIUE HOBOTO C3a)KMMOM; IISITh
Cpe,HCTBa. KaKI/Ie XUMHUYCCKUX CTAKaHOB
OPOLIKH CaMbIe (25 mu1); mpoMbIBasIKa
onacuele. Hano nn
oTacaThCsl KUIKUX
MOIOIINX CPEJCTB.

11 loceoHBl, yxH, KpeMbI [YPOK MpakTUKyM | Anmapart
1 ipoyast mapgromMepus. TS
MoryT J1 NpeacTaBiIsiTh POBEICHUS
OTIaCHOCTh XUMHYECKUX peaKIHii
KOCMETHYECKHE (AITXP), mpubop mmus
rpenaparsl? Mo>XHO 11 MMOJTyYEHHUS TA30B WUITU
CaMOMY M3TOTOBHTD annapat Kumnmna
yxu?

12 Muoroo6pa3zue Ypok usyueHus Llucdposas mabopaTopust
7IeKapCTBEHHBIX BELIECTB. [HOBOTO RELEON
Kakue JsiekapcTBa MBI
0OBIYHO MOKeM
BCTpETUTh B CBOEH
nomaiHeit anreuke?

13 |Anrteunslii iiog u ero Ypok mpakTukym | Anmapar
cBoiictBa. [louemy oz 1S
HaJ0 AEPKaTh B IUNIOTHO [TPOBCICHUA 5
3aKYIIOPEHHOM CKIISTHKE XUMUHCCKUX peaklinh

(AITXP)

14 |« 3enenka» Wik [YPOK NPaKTUKYyM
pacTBop
OpUILTHAHTOBOTO

3€JIEHOTO




15 [[lepekucy Bomopona Ypok noBropeHus, | Anmapat
138 THJIPOTICPUT. 0000IIeHNs 1 Ui
CBoiicTBa MepeKucu cucteMaruzanuu  |IPOBEACHUA 5
BOOPOIA. . MaTepuana XUMUYECKUX PeaKIni

(AITXP)

16  |Acnupun wm  [Ypok npaktukym | Hudposas
aleTWICATUIM  JIOBas naboparopusiRELEON
KHCIIOTa u ero
cBoiictBa. OnacHOCTh
[pu IPUMEHEHUT
acruprHa

17 |Kpaxmai, ero cBoiicTBa 1 [YPOK
MpUMEHEHHE. M3ydeHus
OO0pa3zoBanue kpaxmayia [HOBOIO
B JINCTHAX PACTCHUI.

['mroxo3a, ee CBOMCTBA U
MpUMEHEHHE.

18 |MaprapuH, CIMBOYHOE U |YPOK
pacTUTENbHOE  Macjo, [[TOBTOPEHMS,
casio. Yero Mbl 0 HUX HE (0000IIEHUS 1
3HaeM? CUCTEMaTU3aInN

MaTtepuana

19 |Cummaruyeckue Ypox
yepHWIa:  Ha3HAYeHUE, IOBTOPEHUS,
MpoCTeHIMe perenThl.  [0000meHus u

cUCTeMaTHU3aIuu
MaTtepuana

20 |CocraB akBapeybHBIX Ypox Anmnapar
KpPaCOK. [IpaBuia [OBTOPEHMUS, TS
0OpaleHus ¢ HUMH. 0000IICHUS 1 [IPOBCACHUA 5

cucTeMarmzanuu  |XUMIYCCKHX PEaKIHil
MaTepuaia (AIIXP)

21 |HActopust MBUIBHBIX 'Ypok TBOpUecTBa
my3bipeid. Ddusnka
MBLIbHBIX
[1y3bIPEH.

22 |CocTaB IIKOJIBHOTO Mea. [YPOoK udposoit

MOBTOPEHMUS, MHUKPOCKOII
000011IeHUS U

CUCTeMaTHU3aIu1

MaTepuaia

23  |HIuKaTOPBI. Vpoxk npaktukym | Ludposas
3MeHeHne OKpacKu naboparopusiRELEON
H/IMKaTOPOB B
pa3IUYHBIX Cpeax.

24 |JlaboparopHas paboTa 16.Ypok npakTukym | Anmapat
«CeKpEeTHBIE YUEPHUIIA. JJIA

IIPOBEICHUS

XUMHUYCCKUX pCaKLII/II\/'I

(AITXP)




25 |Jlaboparopnas padota 17.|Ypok npakTukyMm| Anmapat s
«I[IomyueHnune IIPOBCICHUS
AKBapeJIbHBIX XUMUYECKUX PEaKIni
KPAcoK». (AIIXP)

26  |JIaboparopHas pabota 18.[Ypok npaktukym| Anmapar amis
«MBIIBHBIE OTIBITHI». IPOBCACHM:A

XUMHUYECKHX PEaKIHi
(AITXP)

27 |JlaboparopHas padota 19.Ypok npakTukym
«Kax BBIOpATh
[IKOJIBHBIM MEJ».

28 |Jlaboparopnas pabota 20.[Ypok npakTukym|Anmnapar s
«HM3roToBieHHE IIPOBCACHU
[IKOJIbHBIX MEJIKOBY. XUMHYECKHX PEAKIMI

(AITXP)

29 |JlaboparopHast  paboTa [YPOK MPaKTHKYM
21. «Omnpenenenne
cpemabpl  pactBopa ¢
MTOMOIIIBIO
WHIUKATOPOBY.

30 |[labopartopHas padota 22.[Ypoxk npaktuky™| Ludpposoii pH. mratns ¢
«IIpurortoBienue 32XKHMOM; TISITh
paCTI/ITeHBHBIX XUMHUYECKUX CTAKaHOB
MHIMKATOPOB 1 (25 mu1); mpoMbIBaIKA
OTIpe/IeICHNE C TIOMOIIBIO
HuX pH pacTBOpay.

31 [[loaroToBka u 3amura  [Ypok
MPOCKTOB MMOBTOPEHUS,

00001IeHUs 1
crCTeMaTH3aIl
1207t
MaTepHaa

32 [|[loaroToBka u 3amura  [YPOK

[POCKTOB [IOBTOPEHHS,
000011IeHUS U
crCcTEeMaTH3aIl
U
MaTepuaa

33 [[loaroTtoBka u 3amura  [Ypok

[IPOCKTOB [IOBTOPEHHS,
000011IeHUs U
crcTeMaTH3all
U
MaTepuaia

34 [[logroTtoBka ¥ 3amuTa  [YPOK KOHTPOJIS
[IPOEKTOB

Hns  pa3paboTku pabouelt mporpaMMmbl —HCIOJB30BAJIOCh  MeToauueckoe mocobue «Peanmmsanus

00pa3oBaTeNIbHBIX MPOrpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOM HaNpaBICHHOCTEH IO XUMHUHU C
UCIOJb30BaHUEM o00opynoBanus neHTpa «Touka pocta». ABtopel: ILU. becmanos, M, B., Jlopodees

Mockga,2021
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