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[losicHuTeTbHAd 3aIUCcKa

Pabouast mporpamMma 1o BHEYpOUHOU ACSATEITLHOCTH «Y TUBUTEIbHAS XUMUs» B pamkax «Touka pocra» 8
Kjacc paspaboraHa B coOTBeTCTBUHM ¢ DeaepaqbHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM
OCHOBHOTO 00111eT0 00pa3oBaHUsl.
[Iporpamma «YauBuTENbHAS XUMUS» HUMEET €CTECTBEHHO-HAYYHYIO HAIPABJICHHOCTh M MPEJCTABISET COOOM
BAapUaHT MPOTrpaMMbl OPraHU3alUKA BHEYPOUHOH JESITEIIBHOCTH IKOJILHUKOB.
[TporpamMma cocrapiieHa ¢ ydeToM TpeOoBaHUI (enepaabHbIX TOCYJAPCTBEHHBIX CTAHIAPTOB U COOTBETCTBYET
BO3PACTHBIM OCOOCHHOCTSIM.

1. Jlns pa3paboTtku pabodeil mporpamMMbl HCIOJIB30BAIOCH METoaWYecKoe Tmocodme «Peanmzanus
00pa3oBaTeNbHBIX MTPOTPaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMUECKOW HAIMPaBJICHHOCTEH M0 XUMUU C
HCIIONb30BaHueM obopynoBanus 1ieHTpa «Touka pocra». ABtopsl: [1.U. becnanos, M, B., lopodeer
Mockga,2021

[Iporpamma cmocoOCTByeT (GOPMHPOBAHUIO TIPEIMETHBIX M YHUBEPCATBHBIX CIOCOOOB JCHCTBUIA,
CaMOOpTraHU3aINH, CAMOPETYJISIIUN, PA3BUTHIO MO3HABATEIHFHOM U SMOIMOHAIBHOM Chephl JIMUHOCTH peOEHKa,
o0ecrevynBaronX BO3MOKHOCTh IMPOJIOJKEHUSI 00pa30BaHMs B OCHOBHOM HIKOJIE.

AKTyaqbHOCTh pa3pabOTKH W CO3/JaHMs JTAHHOW TMpoTpaMMbl OOYyCJIOBJEHAa TE€M, 4YTO TporpamMma
MpeAyCMAaTPUBACT CO3JaHUE YYAIIMMHUCSA MalbIX W OOJIBIIMX TPOEKTOB, OCHOBAHHBIX HAa HHTEpecax u
MOTPEOHOCTSAX PeOST, HAMPABJICHHBIX HA BOBJICYCHHE HKCIIEPUMEHTA, MO3BOJISIONIETO TOJy4aTh TOCTOBEPHYIO
nHpOpMAIIUIO O TPOTEKAHWH TEX WM HHBIX XUMHUYECKHX IPOIIECCOB, O CBOMCTBax BemecTB. Ha ocHoBe
MOJTYYCHHBIX DKCIIEPUMEHTATbHBIX JAaHHBIX 00y4aeMble CMOTYT CaMOCTOSITEIBHO JENaTh BBIBOJIBI, 0000IIATh
pe3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OYyJeT CrocoOCTBOBATH MOBBIIIEHUIO MOTHUBALMU
oOyueHusl MIKOJHHUKOB B AMHAMHUYHYIO Yy4e€OHO-IIO3HABATEIbHYIO M HCCIENOBATENIbCKYIO NEATEIbHOCTh, HA
pa3BUTHE UHTEIJIEKTA, MPUOOPETEHNE MPAKTUUECKUX HAaBBIKOB CAMOCTOSTEIbHOMN JAEATEIbHOCTH.

[Iporpamma  «YauBuTeNbHAas  XUMHS»  IOpeJHAa3HayeHa Uil  OOY4YaroIMXCsl, HHTEPECYIOLIUXCS
UCCIIEIOBATENIbCKON JIEATEIbHOCTHIO, U HallpaBjieHa Ha (JOPMUPOBAHUE Y YUAIIMXCS YMEHHS MMOCTaBUTh LENb U
OpraHu30BaTh €¢ JOCTHKEHHE, a TAK)KE KPEaTUBHBIX KaueCTB — F'MOKOCTh yMa, TEPIUMOCTh K IPOTUBOPEUHSIM,
KPUTHYHOCTh, HaJIMUME CBOETO MHEHHUSI, KOMMYHUKAaTUBHBIX KaueCTB.

I'maBHas 1enb: pa3BUTHE CIOCOOHOCTEN Ka)KJOTO YUEHUKA U BBISIBJICHHE HauboJjee ClIoCOOHBIX K XUMHUYECKOU
NeSITeIbHOCTH YYalIuXCs.

3amaun:

. peaM3anusi OCHOBHBIX OOIIE00pa30BaTENbHBIX MPOrpPaMM IO y4YEOHBIM MpEAMETaM eCTECTBEHHO-
HAyYHOUM HAMpaBIECHHOCTH, B TOM YHCIE B paMKaX BHEYPOUYHON JIESATENbHOCTH OOYYaIOLIUXCS; ©
pa3zpaboTka W peanu3anusi Pa3HOYPOBHEBBIX JOIMOJHUTEIBHBIX 0011e00pa30BaTeNbHBIX MPOTPaMM
€CTECTBEHHO-HAYYHON HAIPaBJICHHOCTH, a TAaKXKE€ MHBIX MPOTrpamMM, B TOM YHCIE B KaHUKYISIPHBIN
MIePHOT;

. BOBJICUCHHUE yYAIIUXCS U MEAarorTn4ecKuX pabOTHUKOB B MIPOEKTHYIO IEATEIbHOCTS;

. MOBBIIIEHUE MPOPECCHOHAIBHOTO MacCTePCTBA MEJarOrHuecKux paboTHUKOB, PEATH3YIOIUX OCHOBHBIE

U JIOTIOJIHUTENbHBIE 00111€00pa30BaTeNbHbBIE POTPAMMBI .

JlesTensHOCTHBIN MOX0 — OCHOBHOU CMOCO0 MOJTy4eHUs 3HAHUM.

Pemenne 3amay — rmaBHBI croco0 ocMbicieHus mupa. [lpu 3ToM pasHOOOpa3Hble 3HaHMS, KOTOPHIE
MOTYT 3alIOMHHTD U MOHSATH MIKOJLHUKH, HE SBISIOTCS €AMHCTBEHHOH 1eNbI0 00yueHHs. A BOT MO3HAKOMUTHCS
C ENOCTHOU (C yuéToM Bo3pacTa) KapTHHOW MHUpa IMO3Ke pedsTa HE CMOTYT, TaK Kak OyAyT H3ydaThb MU
pa3fenbHO Ha 3aHATUAX 1O pasHbBIM mpenMeram. llpuMmepsl MNPOEKTOB: y4eOHO- TMO3HAaBaTeIbHBIE W
uccienoBatenbckue padboTsl (bruonoruveckue u nuieBsie 106aBku, boprba ¢ Bpenutensimu, Boaa, KoTopyro Mbl
bEM U JIp.).

Bo Bpems paboTel Hamx TeMOW JAEeTH YydaTCs HAaxOIUTh HWHTEPECYIONIYI0 HX HWHOOPMAIHUIO,
CHUCTEMAaTHU3UPOBAHO XPAaHUTh M UCTIONB30BaTh ee. OCHOBHAS 3a/1a4a YUUTENs Ha dTare cOopa CBeIeHUH 1o TeMe
— 9TO HAMPABISTH JAEATEILHOCTh JETeH HA CAMOCTOSATEIbHBIA MOMCK WH(popManuu. B kauecTBe MCTOYHHKOB



nH(pOpPMALUK MOTYT BBICTYNATh: OT/EJIbHBIEC MPEAMETHI (KHUTH, OMOIHMOTEKH, (DMIIbMBI); OpraHu3auuu (My3eu,



OUOIMOTEKH, IPETPUATHS ); MEPOTIPUATHUS (SKCKYPCHUH); OTACIBHbIC JTIOAU (POAUTENH, CIICIIUATUCTBI, YIUTEIIs).
3aBepiaeTcst cOOp CBEJCHUHN pa3MelleHeM Beell HaliIeHHOM HH(POPMAaLiU B 0THOM HH()OPMAITHOHHOM MTPOEKTE
— B KapTOTEKE WJIM B TEMaTUUECKOM SHIUKIIONIEIUH.

OcHoBHbIE 3Tarbl BHEYPOUHOU IIPOEKTHOU JIEATEIBbHOCTH:
1. Bei6op temsl. 2.C60p cBenenuid. 3.Bp100p MpoOeKTOB.

4,  Peanuzaius MpoOCKTOB.

5. Tlpesenrtaruu. Beibop TeMBbl.

Ha niepBoMm starie, He 03aa4nBast J€TEH MPUILYMbIBAHHEM CBOUX IIPOEKTOB, IPEIAraloTCsl UM Ha BHIOOD
JIOCTYITHBIE, PEATBHO BBIIOJHUMBIE MPOEKTHI. XOpOIIO, YTOObI B JII000W MOMEHT B KIACCE BBIMOJHSIOCH
HapauielIbHO HECKOJIBKO MpOoekToB. COCTaBisisi CIHCOK IPOEKTOB, PEKOMEHIYETCS OPHEHTHPOBATHCS HA
MECTHBIE YCIOBHSI U IPEIOCTABIIATE JETSM Pa3HOOOpa3HbIe BUBI JEATEILHOCTH.

3aHsATHS pa3JeNieHbl HA TEOPETHYECKHE M MpaKTHUecKhe. [IpHYéM TPOEKTHAs IEATENBHOCTh MOXKET
HOCHTb KaK TPYIIOBOM, TaK ¥ UHIANBHYyAIBHBINA XapakTep. Peaqn3amus NpoeKTOB - Ha TOM JTaIle JIETH TOTOBAT
BBIOpPAaHHBIE MU TIPOEKTHI, COYeTast JEHCTBHS B MIKOJIE (BO3MOKHO, Ha HEKOTOPBIX YPOKaxX M IOCJE YPOKOB) U
BHE IIKOJIBI.

Kaxapiit peGeHOK MMeeT MpaBo:

— HC y4aCTBOBATb HHU B OJHOM H3 ITPOCKTOB,

—  y4acTBOBAaTh OJIHOBPEMEHHO B Pa3HbIX MPOEKTAaX B Pa3HBIX POJIAX; — BBIMTHU B JIIOOOM MOMEHT U3 JIHOOOTO
MIPOEKTA;

— B 1000 MOMEHT HayaTh CBOM, HOBBIN IIPOEKT.
CBs13b C IPEAMETHOM IEATEBHOCTHIO
Pabota HaJ  TEMOW M NPOCKTHas JEATCIBHOCTb MO3BOJISIOT  CBS3BIBATh  YPOUHYIO u
BHEYPOUYHYIO JCATEIBHOCTD IE€TEH B €INHOE LIETIOE.
B coBpeMeHHOH 1IKOJIe aKLEHT MEPEHOCUTCSl Ha BOCIIMTaHUE MOJUIMHHO CBOOOIHOM JIMYHOCTH, (popMUpOBaHUE
y JeTell CIoCOOHOCTH CaMOCTOSITEIbHO MBICIUTb, JOOBIBaTH M IPUMEHATh 3HAHUS, UYETKO IUIAHMPOBATH
JEeUCTBUS, OBITh OTKPBITBIMU /17151 HOBBIX KOHTAKTOB U CBSI3CH.
OcHoBHbIE IIPUHLIMIIBI IPOTPAMMBI:
-IIpuHIUII CUCTEMHOCTH
-Peanusanust 3aau uepes cBsA3b BHEYPOUHOH JIEATEIBHOCTH ¢ y4€OHBIM IPOLIECCOM.
-IIpuHIKI ryMaHu3anyuu
-YBaxkeHHe K JINYHOCTH pebéHka. Co3aaHue OaronpusTHBIX YCIOBHH [l pa3BUTHUS CIIOCOOHOCTEN JIETEH.
-IIpuHIMT OTIOPBI
-Y4€T uHTepecoB U MOTPEOHOCTEN yJalluXcsl; ONopa Ha HUX.
-IIpuHnMn COBMECTHOM JESITEIBHOCTH JNETe U B3pPOCIBIX
-IIpuBneyeHne poauTeneil M AeTed Ha BCEX 3TallaX MCCIENOBATEIbCKON JESTEIbHOCTH: IUIAHUPOBAHUM,
oOcyxneHuu, nposeaeHuu. [IpuHuun o6paTHol cBA3U
-Kaxxnoe 3ansTre 10/mkHO 3akaHuMBaThes peduiekcrueit. COBMECTHO ¢ - yyallluMHUCs He00X0AUMO 00CYUTh, YTO
IIOJIYYWJIOCH U YTO HE MOJIYYHJIOCH, U3YYUTh UX MHEHUE, ONIPEACIUTh UX HACTPOEHUE U IIEPCIICKTUBY.

[IpuHuun ycnemnoctu

Crenenp yCcIeNTHOCTH ONPEAEIISAET CAaMOYYBCTBUE YEJIOBEKA, €T0 OTHOIIEHUE K OKPY/KAIOLIUM €T0 JIOASM,
okpyXxaromemy mMupy. Ecnu yueHuk Oyner BUAETb, YTO €ro BKJaJ B 0oOlIee /€10 OLEHEH, TO B MOCIEIYIOUINX
nenax oH Oyzer emie Oosee akTuBeH M ycremeH. O4yeHb Ba)XHO, YTOOBI OIIEHKAa YCHEIIHOCTH y4eHHKa Obuia
UCKpEeHHEeH M HepopMarabHOM, OHA JOJDKHA OTMEYaTh pealbHbIM ycmex M peajibHOe AocTHkeHue. OnucaHue
MecTa Kypca BHEYPOUHOM IeATETbHOCTH B ydeOHO-TI03HaBaTeIbHOM padoTe. [Iporpamma «Y auBUTENbHAS XUMUS
»paccuntana Ha 34 daca, lyac B Hezmemo. (8 kiacc). B ocHOBe mpakTHuecKoi pabOThl JIEKHUT BBINOJIHEHHUE
Pa3NIUYHBIX 33JaHUH IO BBIIOJHEHHUIO YU€OHO-TI03HABATEIbHBIX, NCCIEI0BATEIBCKUX POEKTOB.

2. Tlnanupyemble pe3yibTaThl H3y4EHHs Kypca



B pe3ynbraTe paboThl IO IPOrpaMMe Kypca ydaliuecs Hayqarcs
OOBACHATH CyTh XUMHUYECKHX IPOIIECCOB;
Ha3bIBaTh MPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUUECKUX PEAKIIMIA;

yCTaHABIUBATh IPUHAJIEHOCTh XUMUYECKON pEaKIIMU K OIIPEACIICHHOMY TUITY IO OJHOMY U3
KJ1acCU()MKAITMOHHBIX PU3HAKOB: 1) MO YHCITy U COCTaBy

HCXOJHBIX BEILIECTB U MPOJYKTOB PEAKIUH (pEeaKLUu COCTUHEHUS, pa3I0OKEHUs, 3aMEIIECHUS U
oOMeHa); 2) MO BBIACICHUIO WJIM TOIJIONICHUIO TEIUIOThI (PEaKUUU SK30TCPMHUCCKHE H
SHJOTEPMHUYECKHUE); 3) TI0 U3MEHEHHIO CTETICHEH OKHUCIICHHSI XMMHUYECKUX DIICMEHTOB (PEaKIUuK
OKHCITUTEIFHO- BOCCTAHOBHUTENbHEIE); 4) M0 00paTuMOCTH mporecca (peakuuu oOpaTuMbIe U
HEOOpaTHMBIE); COCTABIIATH YPABHCHHUS JIEKTPOJIUTHUCCKON TUCCONUAIIMN KHCIIOT, IIEJIOUeH,
COJIeH; TMOJIHBbIE U COKpalICHHbIE MOHHBIE YpaBHEHHUS peakuuii oOMeHa; ypaBHEHUs
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUi;

MIPOTrHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakuuid Mo (GopmynaM/Ha3BaHUSM HCXOIHBIX
BEILECTB; ONPEAETATh UCXOIHbIE BELIECTBA M0 (OopMyaamM/Ha3BaHUSIM MPOIYKTOB PEaKIUy;

COCTaBJIAITh YPAaBHEHHUS PEAKIMH, COOTBETCTBYIOLIUX IIOCIEAOBATEIBHOCTH («IIETIOUKE))
MIPEBPALICHUI HEOPraHNYECKUX BEUIECTB PA3JINYHBIX KJIACCOB;

BBIBJIITH B IIPOLIECCE OKCIEPUMEHTa NPHU3HAKH, CBUJAETEIBCTBYIOIIME O MPOTEKAaHUU
XUMHUYECKON pEaKlny;

MPUTOTOBIISATE PACTBOPHI C OMNPENEICHHON MaccoBOM Josei paCTBopéHHogo BEIECTBA;
OTPENENATh XapaKTeP CPEbl BOJHBIX PACTBOPOB KHUCIOT U IIEJIOYEH MO U3MEHEHHIO OKPAacKH
UH/UKATOPOB;

IIPOBOANTE KAYCCTBCHHBIC PCAKIHMU, IMOATBCPKAAOIINEC HAJIWNYHWEC B BOJHBIX pPACTBOpaAx
BCIICCTB OTACIIBHBIX HOHOB

Copepxanue nporpammbl «Touka pocTa» CBSI3aHO ¢ MHOTMMH Y4€OHBIMH MpEAMETaMU, B YACTHOCTH -

MareMaruka, onojiorus, pusuka, reorpadus.

JInyHOCTHBIC YHUBEpCAIbHBIC YICOHBIC NCUCTBUS Y
BBIITYCKHUKA OyIyT chOPMUPOBAHBI:

y4eOHO-TI03HABATEIIbHBI MHTEpEC K HOBOMY y4eOHOMY MaTepHally M CII0co0aM perieHus
HOBOM 3a/a4H;

OpucHTAIWsA Ha INOHMMAHUC IIPUYNH YCIICXa BO BHCy‘IG6HOI>i ACATCIBHOCTH, B TOM 4YHUCJIC Ha
CaMOaHaJIN3 U CAMOKOHTPOJIb PE3yJibTaTa, HAa aHAJIN3 COOTBECTCTBHUS PE3YJIbTATOB Tpe6OBaHI/I${M
KOHKp@THOfI 3aJa4u,

CIIOCOOHOCTB K CaMOOLCHKC Ha OCHOBC KPUTCPUCB YCIICHIHOCTHU BHey‘Ie6HOI71 JCATCIIBHOCTH,

OCHOBBEI Fpa)KHaHCKOﬁ UACHTUYHOCTU JIMYHOCTU B (I)opMe 0CO3HaHMA «SI» Kak rpaxxJiaHnHa

POCCI/II/I, YYyBCTBA CONMPUYACTHOCTH U TOPAOCTH 3a CBOIO POI[I/IHy, HapoJ4 U HCTOPUID, OCO3HAHNEC OTBCTCTBCHHOCTU

YeJIoBeKa 3a obuiee Oaronosydne, 0CO3HaHHE CBOCH 3THUYECKOW MPUHAUICKHOCTH] 4yBCTBO MPEKPACHOTO U

9CTCTUYCCKUC YYBCTBA HA OCHOBC 3HAKOMCTBA C MHpOBOﬁ 1 OTE€YECTBEHHOM Xy,HO)KCCTBCHHOﬁ Ky.]'IBTypOfI.

BBINMYCKHUK MOTYYUT BO3MOXKHOCTb JJIs1 JOPMUPOBAHUS:

BHYTpCHHeﬁ NO3MIMU MIKOJIbHUKA Ha YPOBHC IIOJIOKUTCIBHOTO OTHOHMICHUA K MIKOJIC,
ITIOHUMAaHUA HeO6XO,Z[I/IMOCTI/I y4CHU, BBIPAXKCHHOTO B Hp606HaI[3.HI/II/I y‘IC6H0-
MO3HABATCIIbHBIX MOTUBOB U NNPCANNOYTCHHUU COIUAJIBHOTO crocoba OLICHKH 3HaHHI>i;

BBIPQXKEHHOW YCTOWYMBON y4eOHO-TIO3HABATEILHOW MOTUBAIIMH YUCHUS;

YCTOI\/’IHI/IBOFO y‘-IeGHO-HOL’»HaBaTCHBHOPO HHTCPCCAa K HOBBIM 06IJ_II/IM criocobam pCIICHUS 3aaa1,



aJIEKBaTHOTO TOHUMAaHHUS IPUYHH YCIIEITHOCTH/HEYCTICITHOCTH
BHEYUeOHOH JesTeIbHOCTH; [

OCO3HAaHHBIX YCTOfIqHBBIX OCTCTUYCCKHUX HpGI[HO‘-ITeHI/Iﬁ 1 OpUCHTAUN HAa HCKYCCTBO KaK 3HAYUMYIO

cdepy YenoBEeUECKOH KU3HM;

OMIIATUM KaK OCO3HAHHOIO IOHUMAHUSA 4YYBCTB JPYTUX JIIOAEH M CONEPEKMBAHHUSA HM,
BBIPXKAIOIIUXCS B MOCTYNKAaxX, HANPABJICHHBIX HA MOMOLIb M OOECreueHHe OJIaronoyqus.
PerynsatuBHble yHUBEpcanbHbIE yueOHbIE IEHCTBUS BHITYCKHUK HAydUTCS:

IUIAHUPOBAaTh CBOU JICMCTBUA B COOTBETCTBHM C IOCTABJICHHOM 3aJa4e€il M YCIOBHUSIMU €€
peanu3anum, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

YUUTBIBaTh YCTAHOBJICHHBIE [TPaBUJIa B INIAHUPOBAHUU M KOHTPOJIE Cr1oco0a perieHus;
OCYUIECTBJIATh UTOTOBBIM U NOIIArOBBIM KOHTPOJIb IO PE3yibTaTy;

OLCHUBATHb NPABUJIIBHOCTb BBLIIIOJIHCHUA I[GI\/’ICTBI/ISI Ha YpOBHC aﬂeKBaTHOﬁ pCTpOCHeKTHBHOfI
OIIEHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSIM JaHHOM 3aa4M U 3a1a4HOM 00JIacTH;

aJICKBATHO BOCIPUHMMATh NPEUIOKEHUS U OLICHKY YYUTENEH, TOBAPUILEH, POAUTENIEH U
JPYTUX JIOJIEH;

pasnuyarh croco0 51 pe3yabTar JIEUCTBHSI. BBINTYCKHUK ~ TOJIy4HT
BO3MOKHOCTb HAy4UThCS:

B COTPYJHUYECTBE C YUUTENIEM CTaBUTh HOBbIE yueOHBIE 3a/1a4H;

MIPOSIBJIATH IO3HABATENbHYIO HHULIUATUBY B YU€OHOM COTPYIHUYECTBE;

CaMOCTOATCIIBHO aJICKBATHO OLICHWBATHL IMPABUJIIBHOCTH BBIITOJTHCHUA JICfICTBHH U BHOCUTH
HE0OX0IMMble KOPPEKTUBBI B MCIOJHEHHE KaK IO XOJy €ro peanusalii, Tak U B KOHIE
neiictBus. [lo3HaBaTeIbHBIC YHUBEpCATbHBIC YUCOHBIC NEHCTBUS BRIMYCKHUK HAYUUTCS:

OCYILIECTBIISITH TOMCK HEOOX0AUMOMN MHGOpMaIUK AJs BHIMOJIHEHHS] BHEYYeOHBIX 3aJaHHil C
WCIIOJIb30BAHUEM YUEOHOW JUTEpaTypbl U B OTKPHITOM HH(OPMALIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CIPaBOYHUKOB (BKIIOYAs OAIIEKTPOHHBIE, LHU(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTBe MHTepHera;

OCYIIECTBJIATh 3anuch ((pUKCAIHIO) BHIOOPOYHONW HH(POPMAIMHM, B TOM YHUCIE C TOMOIIBIO
unctpymeHntoB UKT;

CTPOUTH COOOLIEHHS, TPOEKTHI B YCTHON U MHUCbMEHHOU (popme;
MIPOBOJUTH CPaBHEHHE U KJIACCHU(PHUKAINIO TIO 3aJaHHBIM KPUTEPHUSIM;
yCTaHAaBIUBaTh  MPUYMHHO-CIICJICTBEHHbIE  CBSI3U B U3y4aeMOM  KpYTe SBIICHUM;

CTPOUTH paccyXJeHus B opMe CBA3H MPOCTHIX CYKICHHI 00 00BEKTE, €ro CTPOCHUU,
CBOMCTBAxX U CBSA3SX;

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYUUTHCH:

OCYILECTBIIATh PACIIMPEHHBIA OMCK MHPOPMALIUH C UCTIOIBb30BaHUEM PECYPCOB OMOIMOTEK U
cetu MHTepHer;

3allMCbIBAaTh, (I)I/IKCI/IpOBaTB I/IH(I)OpMaI_II/IIO C NOMOHIIBKO MHCTPYMCHTOB I/IKT, OCO3HAHHO H
IIPOU3BOJIBHO CTPOUTH COO6H.[CHI/I${ B YCTHOﬁ U IHUCbMEHHOU (bopMe;

OCYILECTBIIATH BBIOOP Hanbosiee 3PPEeKTUBHBIX CIIOCOOOB PEIICHHUs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

OCYIICCTBJIATL CMHTC3 KaK COCTABJICHUC LICJIIOTO U3 qaCTCﬁ, CaMOCTOATCIIbHO NOCTpauBast U
BOCIIOJIHAA HEAOCTAIOIINEC KOMIIOHCHTEI,



. OCYIIECTBIISITh CPaBHEHHE, CEpUAIMI0 M KIACCU(UKAIMIO, CaMOCTOSTENILHO BBIOHpas
OCHOBAHUS U KPUTEPHUHU JJIs1 YKA3aHHBIX JIOTHYECKUX OTIepallnii;

i CTPOUTH JIOTHYECKOE PACCYKACHUE, BKIIOYAIOUIEE YCTAHOBJIICHUE MPUYMHHO-CIEICTBEHHBIX
CBsI3€H;
KoMMyHHKaTHBHBIC YHUBEpCAIbHBIE Y4eOHbIC TEHCTBUS BRITYyCKHUK HAyYUTCS:

. aZCKBATHO MCIOJB30BaTh KOMMYHHUKATHBHBIE, CpPEICTBA Ui pEUICHUS pa3IMYHbIX
KOMMYHUKATHBHBIX 3a]a4, CTPOUTh MOHOJIOTHYECKOE COOOLICHHE, BIIAACTh IHAJIOTHUECKON
(dopMOii KOMMYHUKAIMH, HCIIONIB3YsI, B TOM uucie cpeactBa u uHCTpyMeHTsl KT u

JHMCTAHIIMOHHOTO 0OIIeHusT; [XomyckaTh BO3MOKHOCTh CYIIECTBOBAHHUS y JIIOJICH pa3IMYHbBIX
TOYEK 3PEHHUsS, B TOM YHCIE HE COBMAJAIONIMX C €r0 COOCTBEHHOW, W OPHEHTHUPOBATHCS Ha
MO3UILMIO TapTHEPA B OOILIEHUH U B3aUMOJICHCTBUMY;

® YUUTBIBATh Pa3HbIC MHCHHUA HW CTPEMUTHCA K KOOpPAWHAIIMU Pa3JIAYHBIX HO3PIIIPII>1 B
COTPYIIHUYECTBE;

. (dhopmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIUIO;

® AOTrOBApUBATHCA U IPUXOJUTH K 06HI€My PECIICHUIO B COBMECTHOH JACATCIIBHOCTH, B TOM YUCJIIC

B CUTyallu CTOJIKHOBCHHA UHTCPECOB,

® 3aJ1aBaTh BOIIPOCHI;

. HCMOJIb30BATh PEUb JIJISl PETYISIIUUA CBOETO JICUCTBUS,

. aJI€KBAaTHO HCIIOJb30BATH peueBsbie cpencrsa JUIL  pEUIEHUus  pa3iId4HbIX
KOMMYHHUKAaTHUBHBIX 3aJad, CTPOUTH MOHOJIOTMYECKOE BBICKA3bIBAHME, BJIAJIETh

TUanorudeckor Gopmoit peun. BBITyCKHUK MOTYYUT BO3MOKHOCTh HAYYUTHCS:

. YUUTBIBaTh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTJIMYHBIE OT COOCTBEHHOW MO3UILIUU IPYTHX
JIFOJICH
° YUUTHIBATh PAa3HbIC MHEHUS U HHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO TMO3HLHIO; [

MMOHUMAaTh OTHOCHTEJIFHOCThL MHEHHI U IIoAX0 0B K PEIICHHUIO HpO6JICMBI;

. apryMEeHTHPOBATh CBOIO MO3UIINIO U KOOPAUHUPOBATH €€ C MO3ULUSIMU MTaPTHEPOB B

COTPYIHHYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM J€ATEIbHOCTH;

. 3a/laBaTh BONPOCHI, HEOOXOAMMBbIE [JIsi OpraHu3alii COOCTBEHHOW JEATEIbHOCTH H
COTPYJHHYECTBA C TAPTHEPOM;

® OCYILICCTBJIATD B3aUMHBIN KOHTPOJIb H OKa3blBaTb B COTPYAHUYCCTBC HCO6X0,I[I/IMYIO
B3aMMOIIOMOIIb,

® AZICKBATHO UCIIOJIb30BATh PCUb I MJIAHUPOBAHUA U PCTYIIALNN cBOCH JCATCIIBHOCTH,

® AJICKBATHO HMCIIOJIB30BAaThb PCUYCBLIC CPCACTBA JIA 3(1)(1)6KTI/IBHOFO PCUICHUA pa3H006pa3HBIX

KOMMYHUKaTHBHBIX 33/Jau.
@®opMbI KOHTPOJISL M BBIXOJ1 Ha PE3YJIbTaT.
KoHTposb TeKymuii, MpoMexyTOYHbIN, UTOTOBBIA. Pe3ynbTaThl paboThl M KOHTPOJb OCYLIECTBISETCA Kak Ha
3aHATUAX BHEYPOUHOMU AEATEIBHOCTH, TAK M HA Pa3IMYHBIX KOHKYpCaX, OJMMIMagax. Bo3MoxHO npencraBieHne
HaunboJiee YCIIEUTHBIX TPOEKTOB CPeld YIEHUKOB HAYaIbHOM HIKOJIBI.

Onucanue MaTepuaJbHO-TEXHUYeCKOi 0a3bl HeHTPa «Touka poctay,
HCII0JIb3YEeMOro A5 peaju3anuu 00pa3oBaTe/ibHbBIX NIPOrPaMM B paMKax NpenoJaBaHus XuMHH

Lugposas (komnvromepnas) rabopamopus (L{JI), nporpaMMHO-aNapaTHbIi KOMIUIEKC, TaTYNKOBAs
CUCTeMa — KOMIUIEKT y4eOHOTO 000pYA0BaHHUS, BKIIOUAIOITUN N3MEPUTENbHBIN 010K, nHTEpdeiic



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

Jlamyux memnepamypsl naamuHo8blli — MPOCTOM W HAAEKHBIA JATUYMK, MpEIHA3HAYEH Il U3MEpEeHUs
TEMIIepaTypbl B BOJIHBIX PacTBOpaxX M B ra30BbIX cpenax. MiMeeT paznuyHblid AUana3oH U3MEPEHUI OT —
40 mo +180 °C. TexHuueckue XapakTEpUCTUKU JaTYMKa yKa3aHbl B MHCTPYKLUHU IO 3KCIUTyaTallUH.
Hamuux memnepamypsi mepmonapHulii TpeAHa3HadeH s u3MepeHus temmeparyp no 900 -C.
Hcnonw3yeTcst mpu BBIOJHEHUH PabOT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IUIAMEHHU, TIJIABJICHUS 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.

Jlamuuk snexmponpoeoonocmu peiHa3HaYeH 151 U3MEPEHUSI YIeIbHOM AIEKTPOIPOBOIHOCTH KUAKOCTEH,
B TOM YHCJI€ ¥ BOJHBIX PacTBOPOB BEIIECTB. [IpUMeHsIETCS MpU U3YYEHUH TEOPUU DIIEKTPOJIUTHUECKOU
JTUCCOITHAIINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB

Jamuuk xn0puo-uonoe MCHONB3YeTCS JUIsl KOJIMYECTBEHHOTO OINpEAENICHUS COJEp)KaHHsS MOHOB XJOpa B
BOJIHBIX PACTBOPAX, 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/bl: BOJAE, OBOIIAX, (PPYKTaX, KOJIOACHBIX U3ACTUAX 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 BEILIECTBA MOJIY4arOTCs B KOJIOE-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 Tak)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 BellecTB, IUIOMIAU TpaHULIBI pa3aena (a3 B reTeporeHHBIX cHucTeMax (MOBEPXHOCTU
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. JKHUIKOCTHAas 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 | VYBrekaTenpHasi XUMHS JJI51 SKCIIEPUMEHTATOPOB 12
4 | UunuBuayanbHbIC MPOEKTHI 4
KanenrapHo- TemaTueckuii IiaH
8 xiacc
No HaumenoBanue Komn-Bo Mara O6opynoBaHue
n/m | pasienoB U TEM 4acoB [Ipumeua
MPOTPAMMEI HIC
1 XuMHsT WM Marus? Iudposast
HeMHOTO0 M3 UCTOPUH mabopaTopust
RELEON
XUMHH. TexHuka
be3zomacHocTu B
KaOWHETE XUMHUH.
2 Anxumus. Xumus BUepa,
CETOJIHS, 3aBTpA.
3 BemecTBo, gusnueckue Becol
CBOMCTBA BEIIIECTB. TEXHOXUMUYECKHE
OTnuyue YnucThixX WINBJICKTPOHHBIC,
BEIIECTB OT CMECEH.. ko
10ATIIO CKOIOHHAS
250 mit;
4 CriocoOnl paznencHus
cMeceil.
5 Bojia— MHOTO JI MBI O

sgaeM? Boma u

€€ CBOICTBA. Yo
HEOOBIYHOT'O B BOJIE?
Bona npecHas u Mmopckas.
CriocoObI OYHCTKH BOJBI:

Heit

OTCTaBaHHE,
¢bubTpOBaHME,
o0e33apakBaHHE.




CTon0BBIi YKCYyC U
YKCYCHasl 3CCEHLUSI.
CBolicTBa YKCYCHOM
KHCJIOTHI U €€

Hudposoii pH.
HITATUBC 32)KHMOM;
ISTh XUMUYECKHX
crakaHoB (25 mu);

(duzHoIOrNUecKoe TpOMBIBAIIKA
BO3/ICHCTBHE.

7 [IntbeBas cona.
CBoiicTBa ¥ IPUMEHEHHUE.

8 Yaii, cocTas, CBOMCTBA,
¢buznosorn YEeCKOe
NICMCTBHE HA OPraHU3M
yeI0BEKa.

9 ME110 1Tl MbIIa? [udposoii pH.
OTtinuuue [IITATUB C3a)KUMOM;
XO3SI1ICTBEHHOTO [ITh
MbLIA OT TYaJIETHOTO KUMITICCKUX
[[{eroyHOM XapakTep craxaroB(25 M1);
XO3SIIICTBEHHOTO [POMBIBAIIKA
MBLIA.

10 |CtupanbHbIe TIOPOIIKH U [udposoii pH.
Npyrue MOIOIIHE [ITATUB C32)KHUMOM,;
cpeactBa. Kakue [TH
MOPOIIKU CaMble KUMITICCKHX
ornacHrle. Hano nmu CTaKaHOB(25 Mi);
0T1acaThCs KUIAKUX [poMPbIBastia
MOIOIINX CPEJCTB.

11 JlockoHBI, IyXu, KPEMBI Anmnapar
1 ripoyas mapdromepus. TS
MoryT J1 npeacTaBlIsiTh [pPOBEJICH
OTACHOCTh ust
KOCMETHUYECKHE XUMHYECKUX
npenapatbl? Mo>kKHO 1 peakumii (AITXP),
CaMOMY M3TOTOBHTD npudop TUISE
yxu? MOJIyYeHUSI Ta30B

WU anmapar
Kunna

12 MHuoroo0Opa3zue Lludposast
TIEKapCTBEHHBIX BEIIECTB. nabopartopus
Kakue nekapcTBa MBI RELEON
0OBIYHO MOXEM
BCTPETUTh B CBOEH
nomaiHeit anreuke?

13 |AnTeuHbli HOI U €ro Anmapat
csoricTBa. [loyemy nox JUTS
HaJ0 JIepKaTh B IIJIOTHO [IPOBC/ICH
3aKyITOPEHHOM CKIISTHKE T

XUMHYECKUX

peakiuii(AIIXP)




14

«3eaeHKay
pacTBop
OpUILTHAHTOBOTO
3eEHOr0

NI




15 [[lepekucy Bomopona Amnmnapar
131 TUIPOTICPHUT. JULSL
CBolicTBa nepekucu IIPOBEIC
BOJIOPO/IA.. HIA

XUMHYECKUX
peakunii( AIIXP)

16 |Acnupun WII Ludposast
aleTWICATUIM  JIOBas nmabopaTopHst
KHCIIOTa u ero RELEON
cBoiictBa. OnacHOCTb
[pu MIPUMCHECHUHT
acrupuHa

17 |Kpaxmai, ero cBOMCTBa U
MpUMEHEHHE.

OO6pazoBaHue Kpaxmaia
B JINCTHAX PACTCHUI.

[ 'mroxo3a, ee CBOMCTBA U
MpUMEHEHHE.

18 |MaprapuH, CTUBOYHOE U
pacTUTEIbHOE  Maco,
cano. Yero Mel 0 HUX HE
3Haem?

19 |Cumnarmyeckue
YepHuIa:  Ha3HaYeHHE,

MPOCTEUILINE PELICTTHI.

20 |CocraB akBapeybHBIX Anmnapar
KpacCoOK. [IpaBuia T
0OpaleHus ¢ HUMH. HpoBeac

HUS
XUMHYECKUX
peakuuii( AIIXP)

21  |AcTtopusi MBUIBHBIX
ny3bipeil. ®dusuka
MBLIbHBIX
[Ty3bIpEil.

22  |CocTaB HIKOJLHOTO MeJa. [udposoit

MUKPOCKOTI

23  |Unaukatopsl. Ludposas
l13MeHEHnE OKPACKU naboparopus
WHIUKATOPOB B RELEON
Pa3TUYHBIX Cpeliax.

24 |JlaboparopHas paboTta 16. Amnmnapar
«CEKpETHBIE UEPHUIIA. JJIA

IpoBeJIe
HUS
XUMHYECKUX

peakuui




(AITXP)




25 |Jlabopartopnas pabora 17. Anmnapar s
«I[IomyueHnune IIPOBCICHUS
AKBapeJIbHBIX XUMUYECKUX PEaKIIUi
KPAcoK». (AIIXP)

26  laboparopnas pabota 18. Anmapar asis
«MBLIbHBIE OIBITBD». IPOBEICHUS

XUMHUYECKHX PEaKIHit
(AITXP)
27 |laboparopnas padota 19.
«Kax BBIOpATh
[IKOJIBHBIN MEJ».

28 |Jlabopartopnas pabdora 20. Amnmapar s
«3roroBienne MIPOBCIICHUS
[IIKOJIbHBIX MEJIKOBY. XUMUYECKUX PEaKIH

(AITXP)

29 |laboparopHas paboTa
21. «Omnpenenenune
Cpensl  pacTBopa ¢
TOMOIITHFO
WHIUKATOPOBY.

30 |laboparopnas padoTa 22. [udposoii pH. mratus ¢
«IIpurortoBienue 32XHMOM; TISITh
DACTHTENBHBIX XUMHYECKUX CTaKaHOB(25
MHIMKATOPOB MJT); IPOMBIBAJTIKA
OTIpe/IeICHNE C TIOMOIIBIO
HuX pH pactBOpay.

31 [[logroroBka M 3aIuTa
MPOCKTOB

32 [[logroroBka M 3aIuTa
[POCKTOB

33 [[loaroTtoBka u 3ammuTa
[IPOCKTOB

34 [[loaroroBka M 3aIura

IIPOCKTOB
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