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IHosicHUTEJLHAA 3alIUCKA

Pabouas mporpamMma yueOHOTO Kypca BHEYPOUHOW AEATEIBHOCTU MO0 XUMHUHU «3aHUMAaTelIbHas
XHMUSD) TIpeHa3HaYeHa ISl BHEYPOUHOH JIesTeIbHOCTH oOyuaromuxcs 8-9 kiaccos.

Peanmauw{ IIporpaMmaI oOecrieunBaeTCs HOPMATUBHBIMH JOKYMCHTAMM:

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne273-®3 «OO6 o6pazoBanuu B Poccuiickoit
denepanun» (€ MOCACAYIOUUMUA U3MEHEHUSAMU U JOTIOJTHEHUSMH ).

2. Ilacmopt HammoHampHOTO mpoekta «OOpasoBanue» (yrB. mnpesuauymoM CoBera mpH
[Ipesunenre P® mo crpaTermyeckoMy pa3BUTHIO M HALMOHAIBHBIM IIPOEKTaM, MPOTOKOJ OT
24.12.2018 Nel6)

3. TocymapctBennas mnporpamma Poccuiickoii ®enepanuu «Pa3Butne oOpazoBanHus» (YTB.
[Mocranosnenuem [lpaBurensctBa PO ot 26.12.2017 Nel642 (pen. Ot 22.02.2021.) «O6
YTBEPKACHUM  TOCYyJapCTBEHHOW  mporpamMmbl  Poccuiickoit  ®Denepanun  «Pa3Butne
00pazoBaHUs.

4. Tlpodeccronanbubiii crangapt «llemaror (memarormueckast OEsITENBHOCTh B JIOLIKOJIBHOM,
HayaJlbHOM OOIIIEM, OCHOBHOM 0OIIeM, cpeaHeM obOmeM oOpa3oBaHuu), (BOCIUTATEb,
yuurenb)» (pen. ot 16.06.2019) (ITpuka3 MuHKCTEpCTBa TpyAa M COIMATIBHON 3amuThl PO ot
18 oxTs6ps 2013 1. Ne 544H, ¢ u3MeHEHUAMH, BHECEHHBIMU MPHKa30M MUHHCTEpCTBa TpyAa U
corzamuThl PO ot 25.12.2014 Nel1151 u ot 5.08.2016 r.Ne422#H).

5. Metoanueckue pEKOMEH 1Al o CO3JaHHIO u (YHKITMOHUPOBAHUIO B
00mIe00pa30BaTEeIbHBIX OPraHU3AIUAX, PACIOJIOKCHHBIX B CEIHCKOH MECTHOCTH M MalIbIX
ropojax, IEHTPOB 00pa30BaHUsI €CTECTBEHHOHAYYHOW W TEXHOJIOTMYECKOHN HaIpaBIE€HHOCTEH
(«Touka poctay) (YTBepKIeHBI pacmopspkeHneM MUHHUCTEpCTBa TpocBemieHus: Poccuiickoit
®eneparun ot 12 suBaps 2021 r. NeP-6)

BHeypouHast 1esTeNbHOCTD SBJISETCSI COCTAaBHOW YacThi0 00pa30BaTeNbHOTrO IMpolecca 1
oJHOU m3 GOpM OpraHm3ald CBOOOJHOTO BpeMeHHM oOydaromuxcs. B pamkax peanuzanuu
®I'OC OOO BHeypouHas JEATEIBHOCT — 93TO oOpa3oBaTelbHas  JI€ATEIHLHOCTD,
ocyiiecTBisiemMas B ¢opMax, OTIUYHBIX OT YPOUHOM cHCTEeMbl 0OydeHHUs, U HallpaBJICHHas Ha
JNOCTHKEHHE IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS 00pa30BaTENbHBIX MPOTrpaMM OCHOBHOTO
obuiero oOpazoBanus. Peanu3zanus paboueli mporpaMMbl 3aHATHI BHEYPOUHOU JEATEIBHOCTH 110
XUMHH «3aHUMaTeNbHAs XUMUS» CIOCOOCTBYET 001IEeMY MHTEIeKTYaJlbHOMY HarpaBiICHHUIO
Pa3BUTHS TUYHOCTH 00YJAIOIIUXCS 8-X KJIACCOB.

XuMuyeckoe 00pazoBaHUE 3aHUMAET B CUCTEME OOIEro U CpeaHero o0pa3oBaHUs OJIHO
U3 OCHOBHBIX MecT. SIBnsieTrcs (yHIaMEHTOM Hay4yHOTO MHUPOMOHUMAHHS, CHOCOOCTBYET
dbopMHUpOBaHHUIO 3HAHHWK OO0 OCHOBHBIX METOJAaX HAyYHOTO IO3HAHUS OKPYXKAIOIIero MHpa,
(yHIaMEHTAIbHBIX HAYYHBIX TEOPHI U 3aKOHOMEPHOCTEH, (hopMupyeT y 0Oydaronuxcss yMeHus
UCCIIEIOBaTh M OOBSACHATH SIBJCHHS MPUPOAbl. XHUMHS, KaK IIKOJbHBIA MpEAMET, aKTUBHO
(dbopMUpyeT MHTEIUIEKTyallbHbIE 1 MUPOBO33peHYECKHe KadecTBa TuyHOCTU. [uddepenunanus
00yueHus: XMUMHH TO3BOJISIET, C OJTHOM CTOPOHBI, 00eCeunTh 6a30BYIO MOJATOTOBKY, C JPYTOH —
YJIOBJIETBOPUTH NMOTPEOHOCTU Ka)JOTO, KTO MPOSBISET UHTEPEC M CIIOCOOHOCTU K MpEeaMeTy U
BBIXOJIUT 332 PAMKH H3YYEHMsI XMMHUH B IIKOJBHOM Kypce, MPErojaraeT Takyl OpraHM3aluio
nporecca o0yueHHs, KOTOpas YYUTBIBaeT WHAMBUIYyallbHble O0COOEHHOCTH OOydaromuxcs, MX
CIOCOOHOCTH U UHTEPEC, TUYHOCTHBIH OMBIT.

[Iporpamma paccunrana Ha 1 ron (1 gac B Henemo, 34 yaca B TOJ)) 1 OpUEHTHPOBAHA Ha
oOyuaronuxcs 8 KJIaccoB, HHTEPECYIONIUXCS MMPEAMETAMH €CTeCTBEHHOHAYYHOTO IIHKIIA.

I[aHHLIfI KypC HMECT CBOCHM 1IEIIbIO Pa3BUTHUC MBIIUICHUA, HCCIeN0BaTEIbCKON U
3KCHepI/IMCHTaHBHOI>'I ACATCIIBHOCTH. I[aHHaSI nporpamma IO3BOJIACT 06yqa101111/1Mc;[
O3HAKOMUTBCs C METOIUKOM OopraHu3alnn )41 MMpOBCACHUA SKCIICPUMCHTAJILHO-



HCCIIEI0BATENILCKOM AEATENbHOCTH B COBPEMEHHOM y4eOHOM MPOIIECCE M0 XUMHH, 03HAKOMUTHCS
CO MHOTMMH HMHTEPECHBIMU BOIIPOCAMHM XMMHUHU Ha JAHHOM J3Tame OOyueHHs], BBIXOJSAIIMMHU 32
paMKH IIKOJIBHOM IIPOrpaMMbl, pacCIIMPUTh LIEIOCTHOE IIPEJICTaBIEHUE O IPOOJIeMe JaHHON HAYKH.
DKcnepuMeHTalbHAst AEATEIbHOCTD OyIeT ClIOCOOCTBOBATH PA3BUTHIO MBICIUTENBHBIX ONEpaluii U
oOmemy MHTEIUIEKTYAJIbBHOMY Pa3BUTHIO, CaMOCTOSITEJIBHO paboTars, JyMarthb,
9KCIEPUMEHTHPOBATh B YCIOBUAX IIKOJBHOM JIaDOpaTOpUH, a TaKXKE COBEPIIEHCTBOBATH HABBIKU
apryMEeHTaluu COOCTBEHHOW MO3UIMU MO OmpenenéHHbIM BonpocaM. ConepkaHHe MPOrpamMMbl
COOTBETCTBYET IIO3HABATEIbHBIM BO3MOXKHOCTSM  OOydaroUuxcs M NPEJOCTaBIse€T UM
BO3MOKHOCTh paboTaTh Ha ypOBHE MOBBHIIICHHBIX TPEeOOBaHWH, pa3BUBas y4yeOHYIO MOTHBALHIO.
CopnepxaHue 3aHATUNH BHEYPOUHOW J€ATENBHOCTH NPEIACTABISIET COOOW BBEIACHHE B MHUP
OKCTIEPUMEHTAIBHON XUMHUH, B KOTOPOM OOyYaroImuecs: CTaHyT HCCIENOBATEISIMH M HAaydaThCs
[I03HABaTh OKPYXKAIOLUIUH MX MHpP, TO €CTb OCBOSAT OCHOBHBIE METOJbl HAY4YHOI'O MO3HaHMS. B
YCIOBHSIX peau3aliii 00pa3oBaTebHON MPOrPaMMbl IIMPOKO HCIOIB3YIOTCS METOJBI Y4eOHOTO,
HCCIIEI0BATENIbCKOT O, PO0OJIEMHOTO AKCIEPUMEHTA. OO6yuaromuecs HOJIy4aroT
npodecCuoHaNbHBIE HAaBBIKMA, KOTOPHIE CIIOCOOCTBYIOT JaJIbHEHINEH COLMAIbHOM ajamnTalliu B
oOmiecTBe.

N3ydenne Kypca criocoOCTBYET peIIeHUIO 3a1a4:

® BBISBJICHHE WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH, BO3ZMOMXHOCTEH OOYJaromIuxcst K
pa3IUYHBIM BUAM JCSITEIBHOCTH;

e (dopMHUpOBaHKE TIPEICTABICHUS O SABJICHUSIX M 3aKOHAX OKPYXKAIOIIEro MUpa, C

KOTOPBIMH O0YyYaroIUecs: CTATKABAIOTCS B TIOBCETHEBHOM KU3HM;

(dhopmupoBaHUE MPEICTABICHUS O HAYYHOM METO/IC TIO3HAHUS;

pa3BUTHE MHTEPECA K UCCIIEOBATEIHCKOM IS TEIIbHOCTH,

pPa3BUTHE OIBITA TBOPUECKOU JAEATEITHHOCTH, TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE HABBIKOB OpraHU3alldd HAY4YHOTO TpyAa, paboThl CO CIOBapsMH U

SHIUKJIOTIEIUSIMHU;

® CO3JlaHUE YCIOBUH s peanu3alii BO BHEYPOYHOE BpeMsl MNPUOOPETEHHBIX
YHUBEPCATBHBIX YU€OHBIX IEHCTBHI B YPOUHOE BpEMS,

e pa3BUTHE ONbITa HehopMalIbHOTO OOIICHUs, B3aUMOJEHCTBUSA, COTPYIHUYECTBA;
paciupeHe paMoK OOIIEHUS C COLIUYMOM;

® COBEpILEHCTBOBAHME YMEHUN MPUMEHSTHh 3HAHUSA MO XUMHH U1 OOBSCHEHUS SIBICHUN
MPUPOJBI, CBOMCTB BELIECTBA, PEUICHUS XUMHYECKUX 3a]a4, CaMOCTOSTEIbHOTO
npuoOpeTeHuss ¥ OIEHKM HOBOW  HMHGOpMAIMM  XHUMHYECKOTO  COJepaHus,
WCIO0JIb30BAHUS COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOTHil;

® CIOJIb30BaHHE MPUOOPETEHHBIX 3HAHUM M YMEHUN Ui peHIeHHUs] MPAKTUYECKUX,
YKU3HEHHBIX 3a]1a4;

e BKJIIOYECHHE OOYYaIOIIUXCS B  Pa3HOOOPa3HYI0 JIEATENbHOCTh: TEOPETUYECKYIO,
MPAKTUYECKYIO, aHATUTUYECKYIO, TOUCKOBYIO;

e BbIpabOTKAa TMOKUX YMEHUU MEPEHOCUTh 3HAHMS M HABBIKM HA HOBBIE (OPMBI yueOHOI
paboTHI;

® pa3BHUTHE COOOPAZUTETHLHOCTU M OBICTPOTHI PEAKIMH MPHU PEIICHUH HOBBIX Pa3IMYHBIX
XMUMHUYECKUX 3aJa4, CBA3aHHBIX C IPAKTHUYECKOM IESTEIbHOCTHIO.

Metoasl O6y‘leHI/IH 151 (1)OpMLI opraHu3alun ACATCIIbHOCTU 06y‘-18.IOH_[I/IXC$I

Peanmzanus nmporpaMmbl y4eOHOTO Kypca BHEYPOUHOU JEATEIILHOCTH «3aHUMATEIbHAs XUMUSD)
MperojaracT HWHIUBHIYaIbHYI0 W TPYIIOBYK pabOTy OOydYarommxcs, IUIAHUPOBaHUE W
MPOBEICHUE UCCIIENOBATEILCKOTO JKCIEPUMEHTa, CaMOCTOSTENBHBIA CcOOp  JaHHBIX IS
pelieHus] TMPAKTHYECKUX 3ajlad, aHalu3 M OICHKY IOJYYEHHBIX PEe3yJbTaTOB, WU3TOTOBIICHHE
IMOCOOHIA.

Yuem paboueii npoepammul 6ocnumanus npu pearuzayuu padouei npocpammosl yuebHo2o Kypca
6HEYPOUHOU oesamenbHOCmuU «3anumamenvHras Xumusi»
Peanuzaius BocnuTaTeabHOr0 MOTEHIMANIA 3aHITHI BHEYPOUHOU JIEATEIBbHOCTH



IIpelyCMaTpUBaeT:
[PUBJICYEHUE BHUMAHUS OOYUYAIOMIMXCS K IICHHOCTHOMY AacCHEKTy H3y4aeMbIX Ha— 3aHATHIX
NPEIMETOB, SIBJICHUM W COOBITHI, MHUIMUPOBAHHWE OOCYKICHH, BBICKAa3bIBAaHHH CBOETO
MHEHUS,

BBIPAOOTKM CBOETO JIMYHOCTHOTO OTHOIIEHHS K HM3y4aeMbIM COOBITHSM, SBJICHUSM, JIUIAM;
PUMEHEHHE MHTEPAKTUBHBIX (OpM ydeOHOU pabOTHI: MHTEIUIEKTYalIbHBIX,— CTUMYIHPYIOIINX
[I03HABATEIbHY0 MOTHBAIIMIO, MIPOBBIX METOJIUK, JUCKYCCUM, JalOIUX BO3MOKHOCTb
npuobpectu

OTIBIT BEJICHUS KOHCTPYKTUBHOTO JMasora;
IpyNIOBOM paboThl, KOTOpask YYUT CTPOUTH OTHOLIEHHWS U JIEHCTBOBaTbh B  KOMaHJIE,
CTIOCOOCTBYET

pa3BUTHIO KPUTHYECKOTO MBIILIJICHHUS;
MaKCHMAaJIbHOE HCII0JIb30BAHUE BOCIUTATENbHBIX BO3MOJKHOCTEH COAEpKAHMS Kypca [UIsi—
dopmupoBaHus y OOyYarOIIUXCS POCCHUICKUX TPAAULMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJIBTYPHBIX LIEHHOCTEH;
BBIOOpP METOJOB, METOJUK, TEXHOJOIMH, OKa3bIBAIOUIMX BOCIHUTATEIbHOE BO3JIEHCTBUE Ha—
JUYHOCTh B COOTBETCTBMM C BOCIUTATENbHBIM MJI€AJTIOM, IIE€JbI0 W 3ajjayaMyd BOCIHUTAHUS;
peanuzanus MIPUOPHUTETA BOCIIUTAHUS B yueOHOM JIESITENIbHOCTY;
noOyxJaeHrue oOydamomuxcss  coOmogaTb  HOPMBI  TMOBEACHMS, MpaBWjia  OOLIEHUs
CO— CBEPCTHHKAMM M TM€Aaroramu, COOTBETCTBYIOIIME YKJIaay IIKOJIbI, YCTAHOBJIEHHE U
MOJIePIKKA JI0OpoKeNaTeIbHON
aTMocdepsl;

opraHuszanusi 1mepcrBa MOTHBHPOBAaHHBIX U  JOPYAMPOBAHHBIX  OOydaromuxcs Haja—
HEYCIIEBAIOIIMMU  OJHOKJIACCHUKAMH, B TOM 4YHClI€ C OCOOBIMH 00pa3oBaTEIbHBIMU
MOTPEOHOCTSAMH,

JIAroIIero 00ydJaromUMCs COLIMAIbHO 3HAYMMBIN OIBIT COTPYAHHYECTBA M B3aUMHOW IOMOIIH;
MHUIMMPOBAHUE U MOJJEPIKKA HCCIEI0BATEIbCKON AEATENBHOCTH B (pOpMe— MHAUBUAYATBHBIX
U TpYIIOBBIX IMPOEKTOB, YTO JA€T BO3MO>KHOCTb IPHOOPECTH HABBIKM CAMOCTOSITEIBHOTO
pereHus

TEOPETHUECKON MPOOIEMBI, TEHEPUPOBaHUS U 0(OPMIICHHSI COOCTBEHHBIX UJEH, YBAKUTEILHOIO
OTHOLIEHMSI K YyXKUM HJesM, IMyOJIMYHOTO BBICTYIUICHHS, apryMEHTUPOBAHUA U OTCTaUBAHUS
CBOEH TOUKH 3pEHHUS.

Jlns mpoBeleHHs 3aHATHH Y4eOHOro Kypca BHEYPOUHOH JAeATeNIbHOCTH «3aHMMAaTellbHas
xuMus» B Llentpe «Touka pocTa» €CTeCTBEHHO-HAyYHOM M TEXHOJIOTMYECKON HalpaBIEHHOCTEH
UCIOJb3YyeTCs CeayIolIee TEXHNYECKOEe OCHAaIlleHHe (000pyA0BaHue):

1. lnudposaa naboparopus no xumuu (yuennueckas) (IIpousBoactso Poccuiickas
denepanms)
. Hoyroyk Aquarius CMPNS685UR11

2
3. Mbius (Box), Hoyroyk TPABUTOH: H15U — cTpana IpoUCX0KAEH s TOBapa —
Poccus

4. MynbTuMeIMHHBINA IPOEKTOP

1. Ilnanupyemble pe3yJibTAThl OCBOCHHSI Y1eOHOI0 Kypca BHEYPOUYHOii
AesATeIbHOCTH «3aHUMAaTeJbHAS XUMMSD)

JIn4HOCTHBIE pe3yJIbTAThI

— TNO3UMIUOHHUPOBAHHUEC YUCHHUKAa B Ka4YC€CTBC JCATCIIA C(i)epbl MaTCpHuaJIbHOTO
IIpONU3BOJACTBA, OCYIICCTBJIAOIICTO MOJIy4CHUC HeO6XO)II/IM]':>IX JJIs MNOAACPIKaHUA
JKU3HEACATCIbHOCTH JIIOJIEHl BEIMIECTB C 3aJaHHBIMHU CBOﬁCTBaMH, n3 HMCIOIMIUXCA B €TI0
pacrops’K€HUN BCIICCTB, JaHHBIMHA CBOMCTBaMH HE O6JI8.I[8.IOH_[I/IX

— ITOHHMAaHHC HCTOpHKO-KYHBTypHOﬁ O6YC.HOBJ'I6HHOCTI/I CIIoco00B peuIicHus 3a4a4u,
CBs3aHHLBIX C ITPEBPALICHUEM BCIICCTB, KAK OT paHI/I‘-IeHI/Iﬁ BO3MOJXHBIX CpCIACTB HeﬁCTBHH;



— TOHMMAaHHE KYyJIbTYPHOM HCTOPUU pa3BUTHUS XUMHUYECKOM HAayKH Kak oOOIIero
OCHOBAHUS ISl €r0 COOCTBEHHOTO MPOIBIMKEHHS B IIPEIMETE;

— OCO3HAHHE 3HAYMMOCTH XHUMHUYECKOMH HAayKW W HNPAKTUKKW OJId CYIICCTBOBAHUA
COBPCMCHHOTI'O YCJIOBCKA.

MeTal’[peL[MeTHbIe pe3yJjbTaThbl:

— BO3MOXXHOCTBb INIOCTAaHOBKH HOBBIX y’-I€6HO-HO3HaBaTeJIBHBIX 3aga4 Ha OCHOBC aHalJii3a
KYJIbTYPHBIX CIoco6oB PEIICHHUA MMPAKTHUYCCKUX 3a/la4d B UCTOPUH NPCAMETA XMUMHU,

— BO3MOJKHOCTb HaliTH CPEACTBA JOCTHKEHHUs IT03HABATEIIBHOTO PE3YJIbTaTa IIPU aHAIIN3E
TEKCTOBBIX M HHBIX MCTOYHUKOB, 3aJaOIIMX KYyJIbTYpPHYIO HOpPMY JEHCTBUS B JTAHHOHU
IPEeIMETHO-00YCIOBICHHON CUTYaIHH;

— BO3MOXHOCTb HaXOJUTh PEIICHUE 3aJa4M LIEJICHAIPABICHHOTO IIPEBPAICHUS BELIECTB
U KOHTPOJIMPOBAaTh JOCTMIKEHUE IIOCTABJICHHOM IL€IM HAa OCHOBE AaHAaJINW3a KyJIbTYpHO-
HMCTOPUYECKOTO OIBITA PEIICHUS AHAIOTUYHBIX 3a1a4;

— BKJIIOYATh MpeJlaraeMble Y4YWTEIEM U OOHapy>KHMBaeMble B HMCTOYHHMKAX CPEICTBa
pelIeHNs XMMHUYECKUX 3ajjad B OCYIIECTBIEHHE COOCTBEHHOTO IO3HABATEJIIBHOTO JIEHCTBUS,
onpoOyst UX B MPOLIECCE BBIMOIHEHNS XUMHUYECKOTO OIBITA.

IIpexmeTHbIE pe3y/ibTATHI:

- (bOpMI/IpOBaHI/Ie MOHATUA XHMHYCCKOTO OJ3JICMCHTA KaK HWHBApHAHTA IPCBpaAlICHHA
BCIICCTB U OCHOBAHUA OAPA3ACIICHUA UX HA ITPOCTBIC U CJIOKHBIC (XI/IMI/I‘I€CKI/Ie COG}II/IHCHI/ISI);

— YMCHHUC HCIIOJIB30BaTb YHUBCPCAJIBHBIC «IOCPCIAHUKN) XHUMHYCCKHUX npeBpameHI/Iﬁ
(TI/IHI/I‘IHBIG KHUCJIOTBI U OCHOBaHHs, OKHCIIUTCIN U BOCCTaHOBI/ITeJ'II/I) JUIA I/II[CHTI/I(bI/IKaHI/II/I n
Pa3IMYCHUA BCUICCTB 110 X XUMHWYCCKUM CBOﬁCTBaM;

— 3HAHHE BELIECTBEHHBIX OCHOBAaHUN (OPMHUPOBAHUS psAda XUMHUECKHUX IOHATHI B
MPAKTUKO-TIPEOOPa30BATEIHHON NEATEIHLHOCTH JIFOJICH;

— 3HAHUC OCATCIIbHBIX OCHOBAHMI BKIIIOUCHHS psaaa BEIICCTB B O6I/IXO,I[ XUMHWYECKOH

HaAYyKH;

— BJaJlCHUE OCHOBHBIMHU IpUEMaMH MOJEIbHON HHTEpHpeTaud XUMUYECKHX
npeBpaleHuii (aneMenTHas popmysa, cxema MpeBpalleHus BEIIEeCTB);

— HpI/IO6peTCHI/IH OIIbITa OCYIICCTBJICHU npeBpameHI/Iﬁ BCIICCTBA Kak
HeHOCpeﬂCTBCHHOﬁ HpaKTI/I‘IeCKOﬁ OCHOBBI O6pa30BaHI/I${ XUMHWYECKHUX MOHSATHI

— (opMHpOBaHHME TMPEJCTABICHHS O XHMHYECKOM OIBITE KaK HCKIIOYUTEIBHO
[EJICHANIPAaBICEHHOM W KOHTPOJIMPYEMOM JICHCTBUHM, CONPSDKEHHOM C  00s3aTeIbHBIM
BBITNIOJTHEHUEM TpeOOBaHUM 00Iel 1 TMYHON 6€30MacCHOCTH.

2. Coaeprxanue padoyeiil NporpaMmMbl Y4eOHOr0 Kypca BHEYPOUHOM
AeATEeJbHOCTH «3aHMMATEJIbHAsi XUMHS»

XuMuf B HMEHTPpE €CTECTBO3ZHAHUSA

Xumus kax yacmo ecmecmeosnanus. IIpeomem xumuu. EcTecTBO3HaHNE — KOMIUIEKC HAyK O
npupone. Hayku o mpupoxe: ¢usmka, xumus, Ouonoruss u reorpadus. I[lomoxurtensHoe H
OTPHULIATENIBHOE BO3ACHCTBHE YEIOBEKA HA IPUPOLY.



IIpeamer xumun. Tena u Bemectsa. CBOMCTBA BELECTB KaK MX UHAWBUYaJIbHbIE IPU3HAKH.
CBolicTBa BELIECTB KaK OCHOBA X IPUMEHEHNSL.

Memoowr uzyuenus ecmecmeosnanus. HaOmogeHue Kak OCHOBHOW METOJ IO3HAHUS
OKpYXKAIOIIEro Mupa. YCIOoBHUSA MpoBeAeHUs HaOmoneHus. [HmoTe3a Kak HpPeIIosIoKeHue,
OOBSCHSIONIEE WIM TPEACKA3bIBAIONICEe MPOTEKAaHWE HAOII0JAEMOTO SIBJICHUS. OKCIEPHMEHT.
JlabopaTopusi. DKCIIEpUMEHT JIabopaTopHbIi U AoMarnHui. CrocoObl PUKCHPOBaHUS pPe3ylIbTaTOB
skcriepuMenTa. CTpoeHHe INIAMEHU CBEYH, CyXOT'0 TOPIOYEro, CIIUPTOBKU.

Mooenuposanue. Mogenu kak aOCTpaKTHBIE KOTIMM M3y4aeMbIX OOBEKTOB M MPOIECCOB.
Mopenu B ¢usuke. DiekTpodopHas MalnHa Kak aOCTpaKTHas MOJeIb MOJHHHA. Mojenu B
ouonorun. buonornueckue Mymspku. Mozeni B XMMHUH: MaTepualibHbIe (MOJEIN aTOMOB, MOJIEKYI,
KPHUCTAJIJIOB, allllapaToB U YCTAHOBOK) M 3HAKOBBIE (XUMHUECKUE CUMBOJIbI, XUMUYECKHE (DOPMYJIbI U
YpaBHEHUS).

Xumuueckasn cumeonuka. XuUMUUECKHE CUMBOJIbL. VX HamucaHue, MPOU3HOIIEHUE U UH-
¢dbopmaiysg, KOTOpPYHO OHHU HecyT. Xumuueckue (opmynsl. VX Hanucanue, Npou3HOUICHHE
nuH(opMalys, KoTopyro oHu HecyT. IHieKeh ¥ K03(h(UITMEHTHI.

Xumus u ¢huzuxa. YHUBEPCATBHBINA XapaKTep TOJIOKEHNN MOJICKY/ISIPHO-KUHETHYECKON TEOPUH.
[onsTus «atom», «MoleKkynay, «uon». Kpucramimdeckoe cocTosiHue BeniecTBa. Kpucrammueckue
pemerku TBepAbIX BemecTs. nddy3us. bpoyHoBCKoe nBIKEHHE.

ArperaTHoe CcOCTOsIHME BellecTBa. ['a3000pa3Hble, KUIKWE M TBEpIble BEIIECTBA.
Kpucramnmnyeckue n amopdHsie TBepble BemecTBa. Ou3nueckie u XMMUUECKUe SIBICHUSI.

Xumus u eeocpagus. I'eonornueckoe CTpoeHUE TUIAHETHI 3eMIISL: SO, MAHTHUS, JIUTOChEpA.
DJIEMEHTHBIN COCTaB I€0JIOTMYECKUX COCTABHBIX YacTeM IJIaHeThl. MUHEpaJIbl M TOPHBIE TOPOIbI.
MarmaTtudeckue 1 0caiouHbIe (OpraHMYECKHe M HEOPTraHMYECKHE, B TOM YHCIIE U TOPIOYHE) TTOPOIBI.

Xumusi u Ouonoeus. XAMHYECKHH COCTaB >KMBOM KJIETKH: HEopraHWYeckue (Bojaa u
MUHEpaJIbHbIE COJIM) U OpraHnyeckue (OeIKu, JKUpbI, yriIeBOIbl, BUTAMUHBI) BellecTBa. [IpocTeie u
CJIOXHBIE BEIIECTBA, UX POJIb B KU3HEJCATEILHOCTH OpraHu3MoB. bruosoruueckas posib BOAbI B
xuBoil kietke. Porocunre3. Ponp xmopoduiia B mpouecce Qortocunreza. buonormueckoe
3HaYEHHUE KUPOB, OETKOB, IPUPHBIX Maces, YIJIEBOJOB U BUTAMHUHOB IS )KM3HEACATEIbHOCTH
OpraHu3MOB.

Kauecmeennvle peakyuu 6 xumuu. IToHsiTHE O KAYECTBEHHBIX pCaKluAgX KaK O p€aKuusix,
BOCIIPUHHUMACMBbIX OPTraHOJICITUYCCKU: C IIOMOIIBIO 3pCHUS, CIIyXa, 000HAHHUS. AHATUTUYECKUN
3(1)(1)6KT. OHpCI[CJ'ISICMOC BCHICCTBO U PCAKTHB Ha HCIO. Bo03M0OXXHOCTE U3MEHEHUS HX poJIkn Ha
IIPOTUBOIIOJIOKHYTO.

Hemonctparmu. 1. Kostekiys pa3HbIX Tel U3 0HOTO BelllecTBa WM MaTepuaia (HanpuMep,
nabopatopHast ocya u3 crekia). 2. Komekuus paznuuHbIX Ten win GoTtorpaduii Ten U3 amtoMUHHS
JUTsl WILTIOCTPALIMK UJIeN «CBOMCTBA — MPUMEHEHHEy. 3- YueOHoe 000pyJ0BaHue, UCIIOIb3yeMOe MPU
u3yueHuH GU3UKH, Ouosioruu, reorpaduu u xumuu. 4. SnekrpodopHas MalluHa B JecTBUU. 5.
I'eorpaguueckue moaenu (riaodyc, kapra). 6. buonornueckue Moaenu (MyIJsKH OpraHOB M CHCTEM
OpraHoB pacTEHWi, KUBOTHBIX U uesnoBeka).7. dusnueckue M XUMUYECKHE MOJEIH aTOMOB,
MOJIEKYJI BEIIECTB U MX KPUCTAJUTMYECKUX perieTok. 8. OObeMHbIE U MIapOCTEP)KHEBBIE MOIEIH
MOJIEKYJI BOJIBI, YTJIEKUCIIOTO M CEpPHUCTOTO ra3oB, MeTaHa. 9- PacipocTpaHeHue 3amnaxa 0J1eK0JI0Ha,
IyXOB WIM Jie300paHTa kak mnpouecc auddysuu. 10. OOpasupl TBEpAbIX BELIECTB
KpUcTaimuiyeckoro crpoenus. 11. Mogenu kpucraumdeckux pemerok. 12. Tpu arperaTHbix



cocrostHus Bobl. 13. IlepenuBanue yriekucioro ra3a B CTakaH, ypaBHOBEIICHHBIN Ha Becax. 14.
Kosteknusi KpUCTATMYECKUX U aMOP(HBIX BEIIECTB U M3enuil u3 Hux. 15. Kosnekuus Munepaion
(JTa3ypuT, KOpPYHH, XaJdbKOMHUPHT, (iarooput, ramur). 16. Kommekius ropHsix mopoj (rpaHHT,
pa3nuyHbie POPMBI KATBIUTA - MEJI, MpaMop, U3BECTHSK). 17. KoJeKus roprounx HCKOIaeMbIX
(HedTh, KaMEHHBIHN YToJb, ciaanel, Topd). 18. CrmproBas IKCTpaKIHs XI0poduiIIa U3 3eIeHBIX
muctbeB. 19. [IpokanuBaHue CyxOH 3elIeHU pacTeHU B My(QeIbHON TMeUr IS KOJTUYECTBEHHOTO
ompeneneHuss MUHEpaidbHbIX BemecTB B HuX. 20. KadectBenHast peakums Ha kuciopon. 21.
KauecTBeHHas peakiyisi Ha yrieKUcbIi ra3. 22. KauecTBeHHas peakiys Ha H3BECTKOBYIO BOJTY.

JlabopaTopuble onbIThbl. 1. Onucanue CBOMCTB KHCIOpPOJAA, YKCYCHOW KHCIOTHI,
amomMunus. 2. CTpoeHHe TUTAaMEHU CBEUYM (CIUPTOBKH, CyXoro roprouero). 3. Habmromenue
OpPOYHOBCKOTO IBIDKEHHS YaCTHUEK YEPHOW TYIIHM TOJ MHKpPOCKOIoM. 4. M3ydeHnue rpaHura c
MIOMOIIBIO YBEJMUUTENBHOTO CTeKA. 5. OOHapyKeHHE )KUpa B CEMEHAX IM0JICOTHEYHUKA U TPELIKOTO
opexa. 6. OOHapyxeHue d3PUPHBIX Macell B aneIbcMHOBOU Kopke. 7. OOHapyKeHHe KpaxMmama H
Oenka (KJIEHKOBUHBI) B MIIEHUYHON Myke. 8. OOHapyKeHHUE YIJIEKUCIIOro ra3a B BBIABIXaEMOM
BO3JIyX€ C TOMOIIIbIO U3BECTKOBOM BOIBI.

Jomamnuii 3xcnepumMent. 1. M3roToBieHue Mojenei MOJEKya W3 IUIACTHIIMHA. 2.
Hudbdy3ust noHoB mepManranata kanus B Boje.3. M3ydenune ckopoctu nuddy3uu aspo3onei. 4.
Huddy3us caxapa B Bome. 5. ONBITBI € MyCTOW 3aKpHITON IJIACTUKOBOW OYyTBIIKOH. 6.
KonnuecTBeHHOE ompeneneHne coaep)KaHusi BOJBI B CBexed 3eneHdn. /. B3aumopeiicTBue
acKOpOMHOBOI KUCIIOTHI ¢ HogoMm. 8. M3yueHne cocTaBanoIMBUTaAMIUHOB U3 IOMAITHEH anTeuku. 9-
OO6HapyxeHue Kpaxmala B IpOAyKTax MUTaHUS.

IIpakTHyeckasi padora 1. 3HakoMCTBO ¢ JlabopaTopHbIM oOopynoBaHueM. [IpaBuiia
0€30MacHOCTH MPH paboTe B XUMUIECKOM KaOHUHETe (J1TabopaTopuH).

IIpakTnueckasi padora 2. HaGmroneHnre 3a ropsiieil cBe4oil. Y CTPOMCTBO CHUPTOBKH.
[IpaBuma paboThI C HarpeBaTEIBHBIMU ITPUOOPAMHU.

MarteMaTuKa B XHMHHU

Omnocumenvrvle AMOMHAS U MOJIEKYIIAPHAS MACCHL. ITonsaTre 00 OTHOCHUTEIBHBIX aTOMHOM H
MOJ'IGKy.]'IS[pHOﬁ Maccax Ha OCHOBE BO,Z[OpO,Z[HOfI CIUHMUIIBI. Onpez[eneHI/Ie OTHOCHUTEILHOM aTOMHOM
MacCCbl XHUMHUYCCKHX OJJIEMCHTOB IIO nepnonnquKoﬁ Ta6J'II/IH€. HaXO)K,I[CHI/Ie 10 (bOpMy.]'Ie
BEIIIECTBA OTHOCHUTEILHOM MOHeKYHHpHOﬁ MacCCbl KaK CYMMBI OTHOCHUTCIIBHBIX aTOMHBIX MacC
COCTaBIAOIIHMX BEIICCTBO XUMHNYCCKUX 3JICMCHTOB.

Maccoeas donsi xumuyeckozo snemenma 6 crodxicHom gewecmse. [loHsTHE 0 MaccoBOM J0II€ -
(W) XMMHYECKOTO 3JIEMEHTa B CIIO)KHOM BEILIECTBE U eepacyer 1o popmysie Beuecta. HaxoxaeHue
(opMyIIBI BEIIECTBA IO 3HAUCHHSIM MAaCCOBBIX JI0JIel 00Opa3yIOIIMX €ro 3IeMEHTOB (1711 2-4acOBOTO
U3yUYEHHs Kypca).

Yucmoie gewyecmsa u cmecu. IlonsTrue o uncroM Berectse U cMecu. Cmecu ra3oo0pasHele
(BO311yX, MPUPOJHBIN Ta3), kuaKHe (HepThb) U TBepble (TOpHBIE MOPO/bl, KyIMHAPHBIE CMECH,
CHHTETUUYECKHE MOIOLIUE CpeAcTBa). CMECH TOMOTE€HHBIE U T€TEPOTr€HHBIE.

Obvemnas dons komnonenma 2azo6ou cmecu. IlonsTre 06 00BeMHOI A0J1e ((p) KOMIIOHEHTa
razoBoii cMecu. CocraB Bo3/lyxa ¥ IPHPOTHOTO raza. Pacyer o0beMa KOMIIOHEHTa ra30BOW CMECH 110
ero 00beMHOM 1071, U HA000POT.



Maccosas dons sewgecmsa 6 pacmeope. Tlousitue 0 MaccoBoi oie (W) BeIecTBa B pacTBOPE.
PacTBopuTens u pacTBOpeHHOE BEMIECTBO. Pacuer Macchl paCTBOPEHHOTO BEIIECTBA IO MACCE
pacTBOpa ¥ MacCOBOM JI0JI€ PACTBOPEHHOIO BELIECTBA U IPYTHUE PACUYETHI C UCIIOIB30BAHUEM TUX
MOHSTHH.

Maccosas oons npumecei. TloHsiTHE 0 YMCTOM BelecTBe U npuMecH. MaccoBast 1oist (W)
npuMecHd B o0pasie HcXoaHoro BemiecTBa. OCHOBHOE BEIIECTBO. Pacyer Macchl OCHOBHOTO
BEIIECTBA [0 MAacCe BELIECTBA, COJCPIKAIIETO OIPENEICHHYI0 MAacCOBYIO JOJII0 NpUMeceH, U
JpYrye pacueTsl C UCIOJIb30BaHUEM STUX MOHSATHIM.

Jemoncrpanun. 1. Munepansl kynput u teHoput. 2. Oxkeupg pryru(Il). 3. Komnekuun
pa3IMYHBIX BUAOB MpamMopa U M3ACNui (WM WUIIOCTpauuii usnenuit) u3 Hero. 4. Cwmech
pEeYHOro M caxapHOro rnecka u ux pasgenenue. 5. Komrekuus «Hedts n HEDTEPOIYKTHI». 6.
Komnekuust ObITOBBIX cMecell (KyJMHapHblE CMECH, CHUHTETHYECKHE MOIOIINE CpE/CTBa,
[IAMITyHH, HAmUTKH W J1p.). /. Jlmarpamma oO0BEMHOrO cocTaBa Bo3nmyxa, 8. Jmarpamma
00BEMHOr0 cocTaBa IMpUPOJHOro rasza. 9- IlpuroroBieHue pacTBopa C 3aJaHHBIMHU Maccou U
MaccoBoil noneil pactBopeHHoro BemiectBa. 10. OOpa3mpl  BemeCcTB W MaTepUaNoOB,
COJIEpIKalIUX OMPENIETICHHYIO JOJI0 IPUMECEH.

Jomamuuii 3xkcnepument. 1. M3ydenwme coctaBa OBITOBBIX KYJIHMHApHBIX U
XO3SMCTBEHHBIX cMecel Mo 3THKeTKaM. 2. [IpuroroBieHue pactBopa COJM, pacdyeT MacCOBOM
JIOJIA PACTBOPEHHOIO BELIECTBA M OIBITHI C MOJY4YE€HHBIM pacTBOpoM. 3- M3yueHue cocraBa
HEKOTOPBIX OBITOBBIX U (papMaleBTHUECKHX IPEnapaToB, COJEPKAIINX OMPEICIIEHHYIO OO
MIPUMECEH, IO UX ITUKETKAM.

IIpakTuyeckasi padora 3 «lIpuroToBiieHHe pacTBOpa ¢ 3aJaHHOW MAacCOBOW JOJICH
PacTBOPEHHOTO BEIIECTBA.»

SIBleHUsI, IPOUCXOAsININE C BelleCTBAMHM

Pazoenenue cmecei. Ilonarue o pa3felieHMH CMeced M OYMCTKE BemiecTB. HekoTophwie
MpOCTEHIMe CrnocoObl pa3feNeHUs] CMECE: MPOCEHBAHUE, pa3JIC]ICHHUE CMECe MarHUTOM,
OTCTaWBaHWe, JCKaHTAIMs, EHTPU(YrUpOBaHMUE, pa3JelieHHe C TIOMOIIBI0 JEIUTEIbHON
BOPOHKH.

Qunbmposanue. unbTpoBanue B 1adoparopuu, ObITY U Ha MPOU3BOACTBE. DUILTpAT.

Aocopoyus. Tlonsatue o0 ancopOuuu u ancopOeHTax. AKTUBHPOBAHHBIA Yrolib Kak
BOKHEUIINI aJicOPOEHT, ero MCMoJb30BaHUE BOBITY, Ha MPOU3BOJICTBE U B BOCHHOM JIEJ€.
YCTpoKcTBO NPOTHUBOrasa.

Hucmunnayus, Kpucmaiiuzayus u uinapusanue. JIUCTWUIALMS — KaKk — [POIECC
BBIJICJICHUs] BEIIeCTBA U3 JKUAKOM cMmecH. JlucTwiuimpoBaHHas Boja M oOmacTtu  ee
npuMeHenus. Ileperonka HedTtu. Hedtenponykrel. @pakuuoHHas NEperoHKa >KUAKOTO
Bo3ayxa. Kpucramnuzanuss M BbIIapuBaHME B J1a0OpaTopuu  (KPUCTAIU3AaTOPhl U
¢baphopoBble yallIKK A7 BHITAPUBAHUSA) U TIPUPOJIE.

Xumuyeckue peakyuu. IloHATHE O XMMHYECKOM peaKkIUU Kak rpoiecce
[IpEBpALICHUs OJHUX BELIECTB B JPYrHe. YCIOBUS TEYCHHUS M IPEKPALECHUS XUMUYECKUX
peaKuui.



HpM3HClKI/l Xumudeckux peakuuﬁ. HN3menenue OBCTa, BbIIIAACHUC ocaaka,
PacTBOPCHUC OCalKa, BBIICJICHUC I'a3a.

Jemoncrpanuu. 1. IlpocenBanue cMecu MyKH M caxapHOro mecka. 2. Pasnenenue
CMecH IMOpOIIKOB Cephl W Kene3a. 3. Pa3neneHue cMmecH MOPOIIKOB cCeppl W mecka. 4.
Pa3nenenune cmecu BOJBI M PACTUTEIBHOIO Macjia C IOMOIIBIO JAEIUTENIBHON BOPOHKH. O.
Hentpudyruposanue. 6. OunprpoBanue. 7. PecnupaTopHble MacKH W MapJieBbIe TOBS3KH. 8.
AncopOIoHHBIE CBOICTBAa akTHBHpPOBaHHOTO yris. 9. Cuimkarenb W €ro NIpUMEHEHHE B
OobiTy m serxkoil mpomsinieHHOCTH. 10. [lpotmBoraz m ero ycrpoiictBo. 11. Ilomydenue
JUCTUJUIMPOBAHHOW BOJBI € IOMOUIbIO  JJAOOPAaTOPHOM  YCTAaHOBKM Ui  I[E€PErOHKU
xunkocred. 12, Komekums «Hedts u  Hedrempomykte». 13. Paszmenenme  cmecu
IepMaHraHaTa M Juxpomara Kajius crnocoOoM Kpuctaumsamuu. 14, B3aumonelictBue
MOPOIIKOB JKeje3a U cepbl npu HarpeBaHuu. 15. [losyueHue yriekucioro rasa
B3aMMOJICIICTBUEM MpaMopa C KHUCIOTOM M OOHapyKEHHE €ro ¢ TOMOIIbI0 H3BECTKOBOM
BoJbl. 16. KaramuTuueckoe pasnokeHue MepokcHaa BoAopoja (KaTalu3aTop — JAUOKCHU]
Maprasina). 17. depMeHTaTHBHOE Pa3JIOKEHUE MEPOKCUIA BOJOPO/Ia C IOMOIIIbIO KaTall a3bl.
18. KuCNOTHBIH OTHETYIIWTENb, €ro YyCTPOWCTBO W mpuHIUN xaedcTBus. 19. Peaxmus
HEHTpalM3alMu  OKpamieHHoro  (QeHondTarenHoM pacTtBopa mienoyn  kuciotoil.  20.
B3aumopeiicTBue pacTBOpOB MepMaHraHata W JUXpoMara Kajlus C pacTBOPOM Cyiab(puta
Hatpusi. 21. Ilomydenme ocamka ruapokcuma wmean (I1) wmm  ruapokcmma  xenesa(1LD)
peakiueii oOMeHa. 22. PacTBopeHWe IOJIyYEHHBIX OCAJKOB THAPOKCHIOB METANIOB B
kucnote. 23. [lonyyeHne yriekucioro raza B3auMoOJEHCTBHEM pacTBopa KapOoHaTa HaTpus C
KHCIJIOTOM.

JladopaTopHble onbiThbl. 1. M3rotoBnenue ¢uibTpa u3 (GUIBTPOBAIBHONW Oymaru
nnu OymakHou canderku. 2. M3yueHne ycTponcTBa 3aKUrajkd U €€ TUIAMEHH.

JdomamHuii 3xcnepumenT. 1. Pa3genenue cmecu Cyxoro mMoJioka U pe4yHOro mecka. 2.
N3rortoBnenne wmapieBol NOBSA3KM KaK CpPEACTBA WHIAUBHUIYAIBHOW 3alllUTBl B  IEPHOJ
snuaeMun rpummna. 3. OTcTauBaHUE B3BECH IMOPOINKA JUIsl YHUCTKU MOCYAbl B BOJE M €€
nexanTtauus. 4. AzncopOuus aKTUBUPOBAaHHBIM YIJEM KpacslMX BEHIECTB MENCH-KOJbL. O.
AncopOuusi KyKypy3HbIMH MajOykaMd NapoB Haxydux BemiecTB. 6. l3yuenuwe cocraBa u
MIPUMEHEHHSI CUHTETUYECKUX MOIOIIMX CPENICTB, COAEpkKAIIUX 3H3UMBL. 7. Pa3noxkeHnue cmecu
MUTHEBOM COJABI M CaxapHOW Nyapbl mpu HarpeBaHuu. 8. PacTBopeHue B BoJe TaOleTKU
acnupuna YIICA. 9. IlpuroroBieHue u3BeCTKOBOM Boasl u ombiThl ¢ Hed. 10.
BsaumoneiicTBue pacTBopa rnepMaHraHarta Kajiausi ¢ aCKOpOMHOBOW KHCIOTOM.

IpakTuyeckasi padora 4 (HoMalIHUN SKCIEPUMEHT). «BpipanBanue KpUCTAIOB
COJIU »

IIpakTuuyeckas padora 5 «OuncTka NOBapEHHON COJIN»

[Mpaktrueckas padora 6 (momamtHuii skcrepuMenT). «Kopposusi MeTaiioB»
Paccka3dpl mo XuMuu

Yuenuueckas xonghepenyus «Bvioaowuecs pycckue yuenvie-xumukuy. JKu3Hp n
nesrenpHocTh M. B. JlIomonocoBa, JI. 1. MenneneeBa, A. M. bytieposa.

Konxypc coobwenuii yuawuxcsa «Moe nobumoe eeujecmeoy. OTKpbITHE, MOTYyYEHUE U
3HaYEHUE BHIOPAHHBIX YYaI[UMUCS BEIECTB.



Konxypc yuenuueckux npoexmos. VicciaenoBaHuss B 00JaCTH XUMHUYECKUX PEAKIHUil:
¢doTocuHTE3, TOPEHUE M MEIJICHHOE OKHCICHHE, KOPPO3Us METAUIOB U CHOCOOBI 3alIUTHI OT

Hee, IPYTue peaKiiy, BHIOPAaHHBIE YJalluMUCS.

3. TemaTu4eckoe MJIAHUPOBaHUE Padoyeil MPorpaMMbl y4eOHOT0 Kypca
BHEYPOYHOI JeATeJIbHOCTH «3aHUMATEeIbLHAS XUMHUSD)

Tema KoaundecTBo 4acoB
1.XuMusI B LIEHTPE €CTECTBO3HAHUS 12
2. MareMaTnka B XUMHUHU 8
3.5IBnenus, mpouCxXoasIne ¢ BeueCTBAMU 11
4.Paccka3ssl 110 XUMHUH 3

Bcero: 34 yaca



IIpuioxenue Ne 1

KanennapHo-temaTuueckoe nianupoBanue 8 kiacc (1 yac B Heeso, 34 yaca B roa)

Ne 3ansatus Tema 3anaTHs KosmmuectBo wacos
1. UYro n3yyaer Xxumusi. 1
2. SIBrieHus pU3MUECKUE U XUMHUYECKHE. X IMUYECKHE 1

peakmu. [Ipu3Haku M yCIOBHS POTEKAHUS
XUMHUYECKUX PEaKLIHi.

3. [IpakTnueckas padbota «PuU3NYECKUE SIBICHUSL. 1
XUMUYECKUE SBICHUS

4, OTHOCHUTENBHAS MOJIEKYJISIpHASI Macca. 1

o. Pemrenne pacu€rHsIx 3a1a4. Beruucienue no 1
XUMUYECKOH hopmyrie.

6. Xumuyeckue Gopmybl. BaneHTHOCTb. 1

7. Pemrenne ynpaxxnenunii no reme «BaneHTHOCTB 1

8. CrpoeHne aTOMOB XUMUYECKUX JIEMEHTOB. 2

9. XuMHU4YecKasi CBSI3b: KOBAICHTHAas TMOJSIpHAsS W 1
HETIOJISIpHAsl.

10. Xumudeckass ~ CBSI3b.  HWOHHAS,  METaJuTMJecKas, 1
BOJIOPO/THASI.

11. Pemenue xumMudeckux 3amad. 1

12. KomnnuectBo BemtecTsa. 1

13. MoutsipHbiii 00BEM raza 2

14. Pemrenne xummuuyeckux 3amad. 2

15. MaccoBast 107151 BEIIECTBA B PACTBOPE. 1

16. MaccoBast 10151 IPUMECEH. 1

17. Pemenne xummuyeckux 3agad. 1

18. Paznenenne cmeceii. [lonsitue o pa3aeneHnn cMece u 1
OYHCTKE BEIIECTB.

19. CriocoObl pa3ienieHus: cMecei. 1

20. ®unpTpoBaHKe B JabopaTopuu, OBITY W Ha 1
IIPOU3BO/ICTBE.

21. Ancopbuus. Iloustue 06 agcopOiuu U aacopOSHTaXx. 1

22. AKTHBUPOBaHHBIN yTOJib KaK BOKHEHUIIINNA 1
agcopOeHT, ero HUCIOJIb30BaHME BOBITY, Ha
MPOU3BOJICTBE ¥ B BOCHHOM JIeie.

23. JIMCTUIUISIMS KaK MpoIlecc BbIACTICHHS BEIIeCTBa U3 1
KUAKOW cMecu. JlMCTHIIMUpOBaHHAs BoJa M 00JIacTH
€€ IPUMEHEHUS.

24, [Teperonka nedtu. Hedrenpomykrsl. PpakuroHHas 1
MEPEroHKa KUAKOTO BO3IyXa.

25. Kpucrannuzanus 1 BelllapuBaHUe B J1aOOpaTOpuu 1
(xpuctammsaropsl  u  (pappopoBble  YaIIKU IS
BBITIAPUBAHUs) U MIPUPOJIE.

26. [lonsTne o0 XUMHYECKON peakIUM Kak Ipolecce 1
IpeBpalieHs] OJHUX BEIECTB B JPYyTHE.

217. [IpuzHaku XMUMHYECKUX peakuuil.1Izmenenune 1
LIBETa, BBHIMAJCHUE 0CaJKa, PACTBOPEHUE OCalKa,

BbIJICJICHUE Ta3a.

28. [Mpaktnueckas pabora «OuucTKa MOBapeHHOU 1
COJIH»

29. Kuzup u gearensHocth M. B. Jlomonocona, [I. U. 1




MenpeneeBa, A. M. bytneposa.

30.

Konkypc cooOuienuii yyamumxcs
BEILECTBOY.

«Moe nrdumoe

31.

KoHKypc yueHHYeCKuX MPOEKTOB.
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