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I. HOACHUMTEJIBHASA 3AIITMCKA

HanpasJ/ieHHOCTH
HanpaBiieHHOCTh MporpaMMbl — €CTECTBEHHO-HAYYHAsI.

AKTYyaJIbHOCTh, HOBU3HA, NleJarornyeckas 1ejiecoodpa3HocTb

AKTyaJIbHOCTh NPEJCTABIECHHON mporpaMmsl OOYyCIIOBIE€HAa MOTPEOHOCTHIO
yyalmxcs: B yriayOJIeHUH W PACIIMPEHUU LIKOJbHBIX 3HAHUHN MO0 XMMHH, B OCBOCHUU
JOTIOJIHUTENBHBIX ~ NPAKTUYECKUX  YMEHUM  NpU  OPOBEACHUM  XUMHUYECKOTO
HKCIIEPUMEHTA, B YMEHUU PEIIaTh 334a4u 110 XUMHUH PA3JIMYHOTIO YPOBHSI CIOXKHOCTH, a
TaK)K€ B YMEHHUH pEIlaTh 3aJa4d OTKPBITOTO THUIIA, (T.€. HE UMEIOLINE OKOHYATEIbHOIO
U OJIHO3HAYHOI'O pEIICHMsI), JOMYCKAaIoIUe OrPOMHOE pa3HOOOpa3ue MOIXOJ0B K
PEILICHHUIO U KaK MPaBuio, TpeOYIole IOCTAHOBKU yUYEOHOTIO UCCIIEIOBAHMSL.

[legarornyeckas neaecooOpa3HOCTh OOBICHIETCS (HOPMUPOBAHUEM KOMQPOPTHOU
00pa3oBaTeNpbHONl Cpelbl B KOHTEKCTE MOTHBALMM MOJIPOCTKOB K YIIyOJEHHOMY
M3YYEHUIO XUMHH, K MOBBIIIEHUIO CBOEH KOHKYPEHTOCIIOCOOHOCTH U K Oojiee paHHEMY
CaMOONPENICICHUI0O B  MPOJOKeHHE  0o0Opa3oBaHUS 1O  XHMHUYECKOMY  HJIH
€CTECTBEHHOHAYYHOMY HAIpPaBICHHIO.

HoBu3na HacTofAmeil mnporpaMMbl 3akIlO4aeTcs B CHEIU(PHUKE METOIUKU
OoOyuYeHHUsl IIKOJBHUKOB PEIICHUIO 3aJad Pa3HOI0 YPOBHS CIOKHOCTH 10 XUMHUU U
cnenu@uKke TMOArOTOBKM M  IPOBEAEHHUS  MCCIENI0BATENbCKOTO  AKCIEPUMEHTa
€CTECTBEHHOHAYYHOTO XapaKTepa.

Lean u 3a1a41 JONOJHHUTEIbHOI 00pa30BaTeIbHOI MPOrPaAMMBbI

OOyueHue HauesneHo Ha (OpPMHUPOBAHME W TOJAECpPKAHME HMHTEpeca K XUMHH,
yri1yOJIeHHE U pacUIMpEeHUe 3HaHUH M0 XUMUH, TIOJyYEHHBIX IIPU OCBOCHUH YUYaIllUMUCSA
o011eo0pa3oBaTeabHON MPOrpaMMbl « XUMUS», 7 KiIacc, a TAKKE CAMOCTOSTEIbHO WU
Opy W3YYCHHH TPONEACBTHUYECKUX KypcoB B 1mkoie. Kpome Toro, oOydeHue
HANpPaBJIEHO Ha OTPAOOTKYy M (POPMHUpPOBAHUE MPAKTUUECKUX HABBIKOB IO PEIICHHUIO
XUMHUYECKUX 337ad U TPOBEACHHIO XWMHUYECKOTO SKCIIEPUMEHTa IIKOIHHUKOB &-X
KJIACCOB.

[Ipu otbope comepaHUs 3aHATUH, YPOBHS CIIO)KHOCTH 3a/ad yYUTHIBACTCA
oOIMii ypoBEHb TOJATOTOBKM INKOJHHUKOB, MOKAa3aHHBIA Ha BXOJAIICH aTTECTAIIHH.
Pemenue 3a1a4 1o XUMHUU U XUMHUYECKUN 3KCIIEPUMEHT — OJIHU U3 OCHOBHBIX METOJIOB
oOyueHnus npeamery. C MoMOIIbI0 pelieHns 3a71a4, a TaAK)Ke MPU MOCTAaHOBKE yueOHOTro
HKCIIEPUMEHTA, YUallluecs MoJIy4yatoT 3HaHUS O KOHKPETHBIX 00beKTax U siBieHusX. [Ipu
HTOM CO3/1al0TCS U PEIIAIOTCS MPOOJIEMHbIE CUTYallud, POPMUPYIOTCS MPAKTUYECKUE U
MHTEJJICKTYyaJIbHbIE YMEHHUSI, COOOINAIOTCS 3HAHUS MO MCTOPUM HAYKH UM XUMHUYECKOU
TEXHOJOTHH, (POPMHUPYIOTCSI TaKHME KadecTBa JUYHOCTH, KakK II€JI€yCTPEMIICHHOCTD,
HaCTOWYMBOCTb, aKKypaTHOCTb, BHUMAaTEJIbHOCTD, JTUCHUIIMHUPOBAHHOCTb,
Pa3BUBAIOTCS ACTETHMUYECKUE UYBCTBA, (DOPMHUPYIOTCS TBOpUECKHEe crmocoOHocTh. [Ipm
non0ope COoACp)KaHUSl 3aHATUH  YYUTHIBAIOTCS HMHIUBUAYyaldbHBIE OCOOECHHOCTH
KPY>KKOBIIEB, B YaCTHOCTH, BCET/Ia MOJOMPAIOTCA KaK MPOCThIC 33Ja4d Ha OBIAJCHHE
KITFOYEBBIMH TIOHATHSMUA M METOJAMH pPEIIeHHUs, TaKk M Oojiee CIOXKHBIC 3aJadudl IS
0oJiee CHIIbHBIX/TIOATOTOBIICHHBIX IIKOJFHUKOB, TPeOYyIOIINe 3HAYUTEIHHOW pPabOThI
MIPY BBITIOJTHEHUH PEIICHHUS.

[lenp  peanmuzanuu  MOporpaMmbl —  oOpa3oBaTefibHasi  KOMIETEHTHOCTD,
o0OecnieunBarolias BCECTOPOHHEE pa3BUTUE W BOCHUTAHHE JIMYHOCTU CPEICTBaMU



npeaMeTa, CIOCOOHOCTh M YCHEUTHOCTh BBICTYIUICHHUS IIKOJIbHUKA Ha COPEBHOBAHMSIX
N0 MPEAMETY M TBOPYECKUX KOHKYpCaX IO XMMHHM BBICOKOTO YpPOBHS; pealM3alus
JETOBBIX KAYECTB: CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, aKTUBHOCTH, KPEATUBHOCTH
B OOILIECTBEHHOM KU3HU U HAYYHO-TIPAKTUYECKOM padoTe.

Hcxons U3 MOCTaBIEHHOM 1EIM W OPraHU3allMOHHBIX OCOOEHHOCTEH KpyKKa
CTaBATCS CIEAYIOIINE 3a0auu KpYyKKa:

— pa3BUTHUE MBICTUTEIBHBIX MPOLIECCOB YUAIUXCS;

— pa3BUTHUE UHTEpPECA K XUMUH, K PEHICHUIO XUMUYECKHUX 3aa4, K BBITTOJIHEHUIO
XUMHYECKOTO AKCTIEPUMEHTA;

— COBEpIICHCTBOBAaHUE U YIIyOJEHUE MMOJTYYECHHBIX B OCHOBHOM KypCE€ XUMHUHU
3HAHUW U YMEHUW, B YACTHOCTU, YMEHUS pelllaTh 3aJlauyd MO XUMUHU, YMEHUSI CTaBUTh
npo0JieMy U peaTu30BbIBaTh MyTH €€ PEIICHUS;

— ¢hopMHpOBaHUE TIPEACTABICHUA O TIOCTAHOBKE, KiIacCHU(pUKAIMH, MPUEMaX H
METOJaX PELICHHS 3a]1a4 IO XUMHUU PA3HOTO YPOBHS CIIOKHOCTH;

— pa3BUTHUE PKCIEPUMEHTAIIbHBIX YMEHUN U HABBIKOB.

OTiiM4uTe/IbHbIE 0COOCHHOCTH JAaHHOW 00pa30BaTeJbHONW NPOrpaMMbl OT
yiKe CyHIeCTBYIOIIHMX 00pa30BaTe/JbHbIX IPOrPaMM

OTnuuuTenbHble OCOOCHHOCTU JAHHOW MPOrpamMMbl 3aKJIOYAIOTCS B TOM, 4YTO
YCBOEHUE CHCTEMHBIX 3HAHWWA W OBJIAJICHUE NPAKTUYECKUMHU YMEHUSMU (HOPMHUPYET
CUCTEMY YYEOHBIX JEHCTBHI, HEOOXOAMMYIO Il TPOJOJKEHUS OOpa3OBaHMS I10
€CTECTBEHHO-HAYYHOMY HAIpPABJICHHUIO; ONPENEIAECT COBEPUICHCTBOBAHUE TBOPYECKUX
CHOCOOHOCTEN M pa3BUTHE NCUXWYECKUX KAYECTB IIKOJbHUKA HEOOXOIUMBIX ISl €rO
KOHKYPEHTOCIIOCOOHOCTH, MOTHBAllMM U YCIEIIHOCTU Y4YacTUs B COPEBHOBAHMSIX U
KOHKYPCax €CTECTBEHHO-HAYYHOI'0 U XUMUYECKOIO HAIIPaBJIEHUS PA3JIMYHOIO YPOBHSI.

[Iporpamma KpYy»KKOB COTIJIACOBAaHA C COJAEPXKAHUEM IPOrpaMMbl OCHOBHOI'O
Kypca. OnHa mpeanoslaraeT JaJbHEWIIEE COBEPUICHCTBOBAHUE IIKOJBHUKOM YXKeE
YCBOCHHBIX 3HAaHUM W yMeHUHU. [lonydeHHble paHee HaBBIKM pELICHUS 3a7a4 WU
AKCTIEPUMEHTAJIbHBIE YMEHUS O0TPaOaThIBAIOTCS /IJIsi HOBBIX yUeOHO-HAYYHBIX CUTYaIUH.

[Iporpamma mocTpoeHa Ha OCHOBE MEKIPEAMETHBIX CBS3€H, MPEXKIE BCEro, C
KypcoM (PU3MKH U MaTeMaTHKU.

B pabote kpyxka MpenoaaBaTellb HCHOJb3YET pPa3HOOOpa3Hble NPUEMBI U
METO/BI: paccka3 W Oecely, OpPraHU3ALMIO BBICTYIUICHUS YYEHUKOB, BBINOJHEHUE
JEMOHCTPALIMOHHOTO U J1abOpaTOPHOro 3KcnepumeHTa. Yaiie Bcero, JaHHbIE METOJbI
peanu3yroTcs Opu OOBSICHEHUM IMpenojaBaTelieM NPUMEPOB pEIICHHs 3aaad, IMpu
OpraHu3allud WHAUBUAYATbHOM M KOJUIEKTHBHOM palOOThI MO pEHICHUIO 3aaad, MpHU
IIOCTAHOBKE M TIPOBEJIECHHUU JIEMOHCTPALMOHHOI'O JKCIIEPUMEHTAa W BBINOJHEHUU
CaMOCTOSTENbHBIX JKCIEPUMEHTAIBHBIX paboT U Ap. YToObl 00ydeHuE MPOUCXOIUIIO
HauOosee 2((PEeKTUBHO, OHO OPHUEHTHPOBAHO HA PA3BUTHE W TMOJJCp)KaHWE WHTEpeca
YYAIIMXCSA K PEIIEHUI0 33a4 IOBBILIEHHOTO YPOBHS CIIO)KHOCTH, B TOM YHCIIE
OJIUMIIUAIHOTO YPOBHsI, Ha (POPMUPOBAHNE OCO3HAHHOM MO3HABATEIBHON ACSITEbHOCTU
IIPU PELIEHUU TEOPETUYECKUX U IKCIIEPUMEHTANIBHBIX 3a7a4.

VYKperieHue Mo3HaBaTebHOTO MHTEpECca U Pa3BUTHE MOTHBALMU IIKOJIbHUKOB
JIOCTUTAETCS Kak MoJ00pOoM 3ajay, Tak U METOAMKON paboThl ¢ HUMHU. Ha 3aHsaTHsIX
MPUMEHSIOTCS KOJUIEKTUBHbIE M WMHIUMBUIYyalIbHbIE (opMbl pabothl. [Ipeanonaraercs
TaK)K€ BBIMIOJIHEHWE JOMAIIHUX 3aJaHuil 10 pelIeHuto 3aaad. s  ychnemHoro
OCBOCHMSI Kypca XHUMHUU U BBIPAOOTKM HEOOXOJUMBIX TEOPETUYECKUX HABBIKOB



CaMOCTOSITEeNIbHAsI JIOMalllHAsT padoTa Kareropuuecku Heobxoauma. JloctaToyHo
00JIB11I0€ MHOTOOOpa3re CBOMCTB BEIIECTB TPEOYET HE CTOJIBKO 3alIOMUHAHMUS, CKOJIBKO
NPAKTUYECKUN ONBIT, KOTOPBIM MNpuoOperaeTcs B XOJ€ pelieHus 3anad. B wurore
IIKOJIbHUKU JIOJDKHBI BBIMTH Ha METOOJIOTUYECKHM YpOBEHb PabOThl C XUMUYECKOU
3a/laueil: pemaTh Mo CIpPOEKTUPOBAHHOMY ITUIaHY, BIIAJIETh, MOAOUPATh U UCIIOJIb30BAThH
OCHOBHBIE  TPUEMBI  PEIICHUS,  OCO3HAHHO  BBINOJHATH  MAaTEMAaTHUYECKHUE
npeoOpa3oBaHus U Mp.

[Ipu pemieHnn 3agad pas/eoB HEOPraHUYECKONM M OOIIEH XUMUU KIIFOUYEBOE
BHHMaHHE OOpaIllaeTcs Ha HAKOIUIEHUE OIbITa PEHIEHUS 3aa4 Pa3IMYHOW TPYIHOCTH,
Ha pa3BUTHE OTHOLICHMS K 3aJadye KaKk Ha ONHCAHUE KOHKPETHOIO SIBJICHUSA
XUMHAYECKUMH 3aKOHAMM.

3amayn W DKCIEPUMEHT TNOJ0OpaHbl Tak, 4YTOOBl y  OOydYarommxcs
bopMUpOBATUCh  KJIIOYEBBIE KOMIICTEHIIMHM, TakKhe Kak yMeHue paboTtath ¢
uH(popmalmeii, cpaBHUBATh, JIeJaTh BBIBOJIbI, UCIIOIb30BATh MPUOOPETECHHBIC 3HAHUS B
NpaKkTHYEeCKON nesTenbHOoCcTH. Hampumep, npu uzyuyeHun Tembl «OCHOBHBIE KJIACChI
HEOPTaHMYECKUX  BEIIECTB»  y4Yalluecs 3HAKOMSITCA C  BaXHbIM  IOHSTHUEM
«aM(OTEpPHOCTHY, O]l KOTOPHIM MOHUMAIOT B3aUMOJICHCTBUE BEILIECTB C KUCIOTaMH U
ocHOoBaHUsIMU. B pazgene «OOmas XuMus» ydalggecss U3y4aroT HaunOoJiee MpOCThIe
OpUEMbl pEIIeHUs 3aJad Ha OINpeAeNieHHWEe TEIUIOBbIX 3(PQeKToB peaxuuii,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIMU U 3JeKTpoau3. Kpome 3toro, ywammecs
3HAKOMATCS ¢ «Teopuer ANEKTPOIUTHYECKOW auccounanum» U «l'uapoam3om» Kak
OCHOBHBIMU MHCTPYMEHTaMHU JJi1 OOBSCHEHHUS TPOLIECCOB MPOUCXOIALIUX B PACTBOPAX
AIEKTPOIUTOB.

VYyeOHbIil MaTepuan H3ydaeTcsi B OCHOBHOM IO aBTOPCKUM pa3paboTKam,
ITOATOTOBJICHHBIM CIIEIMATIBHO IS 3aHATHN KpyKKa. PaccmarpuBaercs psg BOIPOCOB,
HE BXOIAIIMX B HIKOJBHYIO IpOrpammy (TEPMOXUMHUYECKHE PEAKIMH U PACUEThl I10
HUM, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMM M pPacyeTbl MO HUM, TEOPHUs
ANEKTPOIUTUIECKON TUCCOUMALMU, THIPOJIN3, XUMUYECKast KUHETUKA U T.JI.).

B xone peanuzanuu mporpaMMbl, Kak IpPaBUIO, HE MPAKTUKYETCS 3aMeHa
npenogasareid. [Ipu 3ToM npexycMoTpeHa BO3MOKHOCTb IIPOBEACHUS 3aHATHS ABYMS
IpernoaaBareisiMu cpasy. KonnmdecTBo 4acoB Ha HM3y4EHUE KOHKPETHOW TEMbI MOKET
BapbUpPOBAThCS, HO HE MOXET OBITb HUXKE OINpPEeNeaEHHOrOo Yy4eOHO-TEeMAaTHUYECKUM
IJIaHOM 3HadeHus. [10 X0y 3aHATUI aBTOP MOXKET BHOCUTH B IPOrPaMMy OIIEPATUBHBIC
U3MEHEHHS.

DopMBbI M PEeKUM 3aHATHI

[Iporpamma «XuMus» paccuuTaHa Ha WIKOJBHUKOB &8-X KiaccoB. Dopmbl
OpraHM3alMN 3aHITUN — JIEKIUW, CEMUHAPBl M MPAKTUYECKHUE 3aHATUSA MO PELICHUIO
TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX 3a7a4 MMOBBIIIEHHON TPYAHOCTH, B TOM YHUCJE C
MCIIOJIb30BAaHUEM Pa3IMYHbIX 00pa30BaTEIbHBIX TEXHOJOTUW, HANPUMEpP, MOIYJIbHOMH,
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHON, TTPOOIEMHOTO 00yUYeHHs, UTPOBOM U IPYTHUX.

PaGota xkpyxkka 3akanuumBaercs He mosgHee 31 wmas. C  paspemeHus
agmMuuauctpanuu LlenTpa u ¢ cornacusi poaurtesield (3aKOHHBIX MNpPeACTaBUTENEH) s
BBITIOJIHEHHSI TIPOTpaMMbl  paboTa KpyKKa TakKe MOXKET TMPOAOIKAThCI H B
KaHUKYJISIPHOE BPEMSI.

[IpoAOMAKUTENEHOCTD 3aHSATUIA COCTABIIAET MO 3 aKaJeMUYECKHX Yaca JBa pas3a B
HEJIEITIO.

KonuvecTBeHHBIM M CHHUCOYHBIA COCTAaB KpYyKKa B XOJE€ €ro padOThl MOXKET



U3MEHSThCSI.

YacTh 3aHATHI KPY>KKa MOKET IMPOBOJUTHCS C UCOJIB30BAHUEM JIUCTAHIIMOHHBIX
UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM.

IIpaBuia u KpuTepun 0TOOPA 00YHAIOIIMXCS

st oOydeHusi Ha KpY>KKe IIKOJBHHUK JOJKEH MOJYyYUTh NpuriamieHue. s
ATOr0 OH JIOJDKEH MPHUHATh ydacTHe B KOHKYPCHOM OTOOpe. 3auHclieHHE B KPYKKU
[lenTpa TPOM3BOAUTCS MO 3asABICHUIO POAMUTENCH IMIKOJIbHHKA WM €r0 3aKOHHBIX
npencraButeneid. [ns 3aumcnenus, oOydaromerocs HEOOXOAUMO TMOJaTh 3asBKY,
chopmupoBas 3asBienne Ha caiite [[JIOOI.

Cpoxu nooauu 3a516Ku

[Tonaya 3asBIEHUSI OCYIIECTBIISECTCS B JIMYHOM KAaOMHETE POJUTEINS/3aKOHHOTO
npeacrasutenss Ha caite L[JIOOII B cooTBETCTBMM € JAaTamH, YTBEP>KICHHBIMU
MPUKA30M JIUPEKTOpa U OMyOIMKOBAaHHBIMU Ha o¢uimanbHoM caiire LIIOO.

IIpasuna pecucmpayuu

Jlis perucTpauyyd HYXXHO 3alOJIHUTh aHKETy ISl MpOrpaMMbl Ha CTpaHHIIE
«Bamm 3agBku» JHUYHOTO KaOuHeTa. Bxom B JWYHBIA KaOWHET pacIloyiokKeH Ha
crpanwue http://Ik.cdoosh.ru/. Tlpu monmade 3asBiaCHHMS HEOOXOAUMO MPOBEPUTH (IIPH
OTCYyTCTBUM  —  yKa3aTb)  HOMEp  cepTHUHUKaTa  HEPCOHUPHUIMPOBAHHOTO
JOTIOJIHUTENBHOTO 00pa3zoBaHus. UToObI MoAaTh 3asBICHHE, HEOOXOIUMO NEPEUTH B
paznen «[logaTh 3a4BKy» U BBIOpATh JAHHYIO IPOTPaMMYy.

Konuuecmeo yuacmuurog

OOmiee KOMMYECTBO YYAIIUXCS B OJHOM TpyIIe, a Takke MaKCHMalIbHOE
KOJIMYECTBO TPYNN ISl JAHHOW MPOrpaMMBbl yYTBEPKAACTCA MPHUKA30M TUPEKTOpa U
nyOnukyerca Ha opuuuansHoM caiite LIJIOOILL.

Ilpasuna ombopa obyuarowuxcs

HabGop B kxpyxkok rpynmbl «[loxynpodu» mnpoBOAUTCS MO MEPCOHATBHBIM
MIpUTJIAIICHUSM TIe]arora.

3auucnenne B Kpyxku LleHTpa mNpou3BOOUTCS 1O 3aABJICHUIO POAUTENECH
IIKOJIbHUKA WM €ro 3aKOHHBIX NpefcTaBuTenedd. [y 3auncieHus, o0ydaromierocs
HE00X0aMMO MOAATh 3as1BKY, chopmupoBas 3assienue Ha caiite [[JJOOILLL.

O:xuaembie pe3yJibTAThI H CIIOCOOBI ONpe/ieIeHNs UX Pe3yJIbTATHBHOCTH

Pe3ynpraramMu 3aHATHUM BBICTYNAET IIOBBIICHUWE YPOBHSA 3HAHUM, pPa3BUTHE
MBICJIUTENIbHBIX MPOIIECCOB U YMEHUN YHaIIUXCS.

[IIkOoNbHUKK pa3BUBAIOTCS B KYJIbTYpPHOM 00JacTH, OBJAJEBAIOT CHCTEMOMU
XUMHUYECKUX 3HAHUA — KOMIIOHEHTOB €CTECTBEHHOHAYYHOW KApTUHBI MHUpa H
MPaKTUYECKUMH  yMEHHUSIMH 10 XHUMHH, YTO TIO3BOJUT UM: (POPMUPOBATH
MHUPOBO33pE€HHE KaK (PyHIaMEHT LEHHOCTHOTO, HPABCTBEHHOI'O OTHOIICHHS K
OKPYXAaIOIIEMy MHpPY, >KU3HU U 3JI0POBBIO YEJIOBEKa; OCO3HATh POJIb XHUMHYECKOU
HayK{ B TPeoOpa30BaHUU OKPYKAIOIIETO MUPA; BHIPA0OTATh IICHHOCTHOE OTHOIIIEHUE K
XUMHUYECKUM 3HAHUSM KaK YPOBHIO KYJIBTYPhI KaKJIOrO HUBUIM30BAHHOTO YEJIOBEKA U
KaK BO3MOXXHOM oOiactu Oyaymied mpodeccroHaabHOM AeSTEIbHOCTH; CHUCTEMHBIC
3HAHUSA M DHKCHEPUMEHTAJIbHBIE YMEHHS, MO3BOJIAT IIKOJIbHUKAM MPOTHO3UPOBATH
CBOMCTBa paHee HE3HAKOMBIX MM BEIIECTB, YTO O0OECNEeYUT UX TIPaMOTHOE
HCIIOJIb30BAHUE B MPOEKTHO-UCCIIEIOBATENBCKON JI€ATETbHOCTH, BBICOKMH YPOBEHBb
BBICTYIUUICHUS y4YalllMXCsl Ha COPEBHOBAHHUS IO XUMHUHU W TBOPUYECKUX KOHKYypcax
€CTECTBEHHO-HAYYHOI'0 HANpPABJICHMS, a TAKKE YCIEIIHOE OCBOEHHE IMPOTpaMM IIO
XUMUU TIpA 00yUEHUH B BY3€.


https://vk.com/away.php?to=http%3A%2F%2Flk.cdoosh.ru%2F&utf=1

OCHOBHBIMU ~ CpPEJCTBAaMU  JUArHOCTUKHU  SBJSIIOTCA  pabOThl  ydaluxcs,
OLICHUBAEMBIE 110 PEUTHUHIOBOM CHCTEME OLICHKH, BHYTPUKDPYKKOBBIE KOMAHJHBIE U
JUYHBIC COPEBHOBAHUA, a TAKXKE PE3yJbTaTbl y4acTUSA IIKOJIBHUKOB B MAacCCOBBIX
MEpPOIPUATHAX N0 XUMHUHU. CHcTeMa OLIEHOK ONPENEIAETCS IEJAaroroM.

[TporpamMma paccuntana Ha 33 TPYNIOBBIX 3aHATHA MO 3 aKaJEMHUECKHX Yaca

Kaxkoe, Bcero 99 yacos.
1. COAEP KAHUE ITPOI'PAMMBbI

l. YUYEBHO-TEMATHYECKUH IJIAH

Pa3nesbl M TEMbI KoanuecTBO 4acos
OO6mas XuMHUsI M1 HEOpraHuyecKas XuMus 66
[TpakTHKyM 1O XUMHUU 33
Hmozo 99

I1I. COAEP’KAHUE ITPOI'PAMMBbI
PA3JIEJI I. OBIIHAA XUMMAN HEOPITAHUYECKA S XUMUA

Crtpoenne aromMa OKCIEPUMEHTAIBHBIE [10KA3aTEIIbCTBA CJIOKHOIO CTPOECHUS
atroma. Mogemn crtpoeHuss aroMa. COCTaB M BaXKHEWINIHME XAPAKTEPUCTUKH aTOMA.
N3otonbl. CoctosiHue »diekTpoHa B artome. lloHsiTue 00 SJIEKTPOHHOM OOJIaKe.
AToMHBIE OpOHTamy. EMKOCTB 371€KTPOHHBIX CIOEB. MHOTOAIEKTPOHHBIE aTOMEL
[lonoxeHue sneMeHTa B MEPUOAUYECKONM CHCTEME U CTPOCHHE aTOMa. DIJIEKTPOHHBIE
dhopmyIibl. SnepHble peakiyu.

Xumnueckas cBsi3b. Ctpoenmne BemectBa. CyIIHOCTh XMMHUYECKOM CBS3U.
OCHOBHBIE  XapaKTEpPUCTHUKA XUMHUYECKON CBA3U. TUNBI XWMHYECKOHM CBS3U.
Mexanusmbl 00pa3oBaHus KOBAJICHTHON CBsi3W. Bunbl koBaneHTHOU cBsa3u. CBOMCTBa
MOHHOW CBs3U. Metajummueckass CBsA3b. THUIIBI MEXMOJIEKYJISIPHBIX B3aUMOJECUCTBUIA:
JIUCTIEPCUOHHOE, OPUEHTALIMOHHOE, VHIYKIHOHHOE. Bonoponnas CBSI3b.
Kpucramnuueckoe  cocTosiHMEe  BEWIECTB. THIIBI  KPUCTAUIMYECKUX  PELIETOK.
B3anMocBs3p THIIA KPUCTATUIMYECKON PEIIETKU U CBOKWCTBA BELIECTBA.

Kommiekcubie coenqunenusi. Koopaunanmonnas teopusi A.Bepnepa. Ctpykrypa
KOMIUIEKCHBIX ~ coeAuHeHud. IIpaBuna HOMeHknaTypel. XUMHUYECKHE  CBOWCTBA,
YCTOMYHUBOCTh KOMIUIEKCHBIX COCIMHEHUH.

PacTBopsbl. PactBopuMocTh. Cioco0bl Ka4eCTBEHHOI0 M KOJMYECTBEHHOI0
BbIPa:KeHUs cocTaBa pacTBopa. [loHstue o pacTBopax, coctaB pacTBOpOoB. MexaHu3M
npolecca pacTBOPEHUSA. 3aBUCHUMOCTh PACTBOPUMOCTH BEIIECTB OT HMX MPUPOJBI,
TeMmnepaTypbl U naBieHus. PactBopumocTtb. TersoBbie 3¢G(EKThl NMpH pacTBOPECHUHU.
Crioco0Obl KaueCTBEHHOTO U KOJTMYECTBEHHOTO BRIPAXKEHUSI COCTaBa pacTBOPA.

KosummratuBubsie CBOMCTBA PacTBOPOB. lIOHATHME KOJIMTaTUBHBIX CBOMCTB
pactBopoB. JlaBneHue mapa Hana pactBopoMm. 3akonbl @M. Payna. 3akon ['eHpu-
HansToHa. ITonsTe ocMoca, 3akoH Bant-T'odda.

PacTrBopbl  3jieKTpPOJMTOB. Teopus  3IEKTPOIUTHYECKONM  JTUCCOLMALIUU
C.Appennyca. OCHOBHbIE TIOHSTHSI TEOPUU BJIEKTPOIUTUYECKOW JAHCCOLIMAIUU.
Mexanu3m auccormanui. KuciaoTel, OCHOBaHUs, COJIM U aM(OTEpHbIC THAPOKCHUIBI B
CBETE TEOPHUHU DJICKTPOIUTUUECKON nuccormanuu. CtyneHyaras aucconuanus. Peakiuum
HOHHOTO oOMeHa. ['maponu3 coiiei, TUIBI THApodu3a cosie. [(uccoumanus BOABI,
nousitue pH. KauecTBeHHbIE peakiiui HA OCHOBHBIE KATUOHBI U AHUOHBI.




OKHCIANTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu. [loHsATHE OKHUCIHUTENBHO-
BOCCTAHOBUTENBHBIX peakiuui. CTEneHb OKUCIEHUs, IMPaBWIA €€ OIpEeICICHUs.
OkucneHue ¥ BOCCTAHOBJIIEHME, B3aMMOCBA3b OTHX NpolecCOoB. Baxuelmue
OKHCIIUTENM U BoccraHoBUTenW. (CocTaBieHHWE  ypaBHEHUW  OKHCIHMTENBHO-
BOCCTAaHOBUTEJIbHBIX peakiui. MeTo/ibl paccTaHOBKH KO3(P(HUIIMEHTOB B YpaBHEHUSX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. DIEKTPOJIN3 PACTBOPOB U PACILIABOB.

Xumnueckass TepmoauHamuka. [lorstue o TermmoBoMm 3dderTe XUMHUIECKOM
peakuuu. TemnoTel 00pa30BaHUs M CropaHus BellecTB. 3akoH ['ecca u ciencTBus w3
Hero. Tepmoxumuueckue ypaBHeHHs. Pacuer TtermoBoro »sddekra XUMHUECKHX
peakuuii. TepmogmHamuueckue ¢yHkiuu. I[loHsTne o BHYTpeHHEHl SHeEprumu.
Ouranbnus. DHTponusa. JHeprusa ['nd6ca. HampaBieHHOCTh XUMHUYECKUX PEAKITHIA.

Xumnuyeckas KuHeTHMkKa. CKOpPOCTh XHMHUYECKOW peakuuu. XHUMHUYECKOE
paBHOBecue. DakToOphl, BIMSIONIME HA CKOPOCTh XMMHUYECKHUX peakuui. Karamu3 wu
KAaTaJIN3aTopbl. ['OMOT€HHBIE W TE€TEPOTCHHBIE pPEAKLIMH. 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON pEaKUUH OT KOHILEHTpaluu U TeMmieparypsl. [IpocTeie W CHOXKHBIE
peakuuu. KuHetnka HeoOpaTMMBIX TOMOTE€HHBIX peakiuil. OCOOEHHOCTH KHHETUKH
TETEPOreHHBIX pPEeakUMi. XMMHUYECKOE paBHOBecHE. lIpvMHIMUII CMEIIEHUS COCTOSHUS
XUMHUYecKoro paBHoBecus (mpunuun Jle-Illarensbe).

KucnorHo-ocHOBHBIEe cBoiicTBa BemecTtB. CpaBHeHHEe KHMCJIOTHO-OCHOBHBIX
Teopuii. Kucnorno-ocHoBHass teopuss C. Appennyca. Ilporommtnueckas Tteopus
bpenncrena-Jloypu. Ilonarue OydepHbIXx pacTBOpoB. DieKTpoHHas Teopus JIbrouca.
Kucnots! n ocHoBanus JIpronca.

duiemenThl riaaBHodM moarpynnsl VIl rpymmbi. Bopopoa. Ilonoxenue
BojopoAa B mnepuoamyeckon cucreme. CrpoeHwe aroma. BoO3MOXHBIE CTENeHU
okucieHus. OCHOBHbIE THUNbl coeauHeHuil. ['mapunsl. Ilomydenue Bomopona.
Ou3MUEeCKUe UM XMMHUYECKHE CBOMCTBA. B3amMojelcTBHe BOIOpoAa C METaUIaMH U
HeMeTaulaMi. BOCCTaHOBUTENBHBIE M OKHUCIUTENBHBIE CBOMCTBA MOJEKYJISIPHOIO M
aTOMapHOro Bojopoxa. l'amorensl — mpoctele BeniecTsa. PU3NYECKUE U XUMUYECKUE
CBOMCTBA XJIOPA U €r0 BAXKHEUIIUX COCIUHECHU

JueMeHThl TiaBHOil moarpynnsl VI rpymmbl. Kuciaopoa. 3nekTpoHHOE
ctpoenue anemMeHToB VIA rpynmnbl. Kucnopon. Haxoxaenue B mpupone, moiaydeHue,
bu3nUecKkue U XMMHUYECKHE CBOMCTBA. B3auMojeicTBue Kucaopoaa ¢ MeTalaMu |
HEeMeTalulaMi. buHapHble coenuHeHus kuciopona. lIpumeHenwe kucnopona.
ITepokcocoenuHeHns: TOTYy4YEHUE, CBOMCTBA, NMPUMEHCHUE. AJIOTPONUS KHCIOPOA.
O30H. Bo3ayx, coctaB Bo3znyxa. Cepa, almmoTponus cepbl. XMMUYECKUE CBOWCTBA CEPBI
u ee coeaquHenuit. [loarpynna cenexa.

PA3JIEJI II. TTIPAKTHUKYM 110 XMW

1. O0mme npaBuwiia ¥ NpueMbl padoThl B XUMH4YECKOH J1a00paToOpuu.

[IpaBuna TexHUKH O€30MACHOCTU Npu padbore B kaOuHere XUMUU. OCHOBHBIC
npuemMbl  paboThl ¢ JabopaTopHON mMOCyAON, OOOpYJOBaHMEM U XUMHUYECKUMU
BemectBamMu. IIpuembl paboThl ¢ Becamu, JaOOpPaTOPHBIM IITATUBOM, CIHUPTOBKOM,
U3MEPUTEIBHOU TTOCYIOH.

OcHoBHBIE omepauuu B Jaboparopuu. M3menpueHHEe BEUIECTB, MOJyUYEHUE
OCaJIKOB, NIPOMBIBAHHUE OCAJIKOB Ha (WIbTPE, BBICYIIMBAHUE OCAIAKOB Ha (DUIBTpE.
BrinmapuBanue pPacTBOpPOB. YcranoBienue dbopmybl KpUCTAJLIOTHIpATa
MPOKAJIMBAHUEM.



Metonsl ouuctku BenlecTB. [lepekpucramnuzamnusi BeIIECTB W3 BOJHBIX
pactBopoB. uctumisinusa. Bo3ronka. Onpenenenre TeMnepaTypbl KUTIEHUS BEIIECTB.

PactBoprl.  KoHlleHTpammsi pacTBOPOB M CIOCOOBI €€  BBIPAXKEHUS.
[IpuroroBieHue pacTBOPOB C 3aJaHHOW KOHLIEHTpAaUMEHd W3 TBEPIABIX BEIIECTB U
METOJIOM pa30aBiIeHUSI KOHIIEHTPUPOBAHHBIX PACTBOPOB.

2. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHMIA.

CpaBHUTENBHBIN aHAIM3 XWMUYECKHX CBOMCTB IPOCTHIX BEIECTB METAJIJIOB:
IIEJIOYHBIX, I1I€JIOYHO3EMEIIbHBIX, ATIOMUHUS, IIMHKA, ME/TU, Keje3a, 0JI0Ba.

CpaBHUTENIBHBIN aHAIM3 XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB HEMETAILIOB:
KHUCIIOpOa, 030Ha, a30Ta, cephl, pocdopa, xjaopa, Opoma, oz, yriepoaa U KpeMHHUS.

CaoiicTBa okcunioB. [lolydyeHrne m XMMHUYECKHE CBOWCTBA OCHOBHBIX OKCHJIOB:
okcuna meau (I) u (II), okcuga maraus, okcuaa autus. lloydeHue M XUMHUUYECKHUE
CBOMCTBA KMCJIOTHBIX OKCHJIOB: okcujia cephl (IV), okcuna azota (IV), okcuaa pocdopa
(V), yrnekucnoro raza. [lodydeHne U XUMHYECKHE CBOWCTBAa aM(OTEPHBIX OKCHJIOB:
OKCH/JIa aJTFOMUHUS, OKCHa ITuHKa, okcuaa xpoma (III), okcuna xxenesa (111).

CpaBHUTENBHBI  aHAU3 XUMUYECKUX CBOMCTB oOcCHOBaHui. (CBoOKCTBa
pPacTBOPUMBIX OCHOBaHM. Jluccomuanus B pacTBOpax, peakiusi Cpeibl, OTHOILIEHUE K
HEMeTaJulaM, OTHOIIEHHE K aM(pOTEpHBIM MeTajulaM, B3aUMOJICHCTBUE C KUCIOTAMH U
cossimu. CBOWCTBA HEPACTBOPUMBIX OCHOBaHUW. PacTBOpMMOCTB, CIOCOOHOCTH K
KOMIUIEKCOOOpa30BaHUIO, YCTOMYMBOCTh K HArPEBaHUIO, B3aUMOJICHCTBHUE C KUCIOTaMU
U COJISIMU.

CpaBHUTENBHBINA aHAIN3 XUMHAYECKUX CBOMCTB KUCIOT. B3anMonencTBue KucioT
C MeTaJllaMH, HEMETaJlJIJaMi, OKCUJIaMU, OCHOBAaHUSIMU U coyisiMU. CUJIbHBIE U ClIa0ble
KHUCJIOTBl. JKCIEPUMEHTAIBHOE OMNPEACIICHUE KOHCTAHTHl M CTENEHU AUCCOLMAIUU.
OnpeneneHue KOHIUEHTPAUM KHUCJIOT M IIEJIOYEH METOJOM KHUCIOTHO-OCHOBHOIO
TUTpOBaHUSI. XUMHYECKHUE CBOWCTBA CPEIHMX COJieH, OMHApHBIX COJEH, KHUCIBIX U
OCHOBHBIX COJICH.

KoutponbHbiii cunte3. Mosker ObITh TpenokeH cuHTe3 okcuaa menu (D),

OCHOBHOT0 KapOoHaTa Meu, cynbdata Terpaammuament (II), okcanara Hukens.

I11. POPMBI ATTECTAIIUU U OHEHOYHBIE MATEPUAJIBI

Bun
DopMbI KOHTPOJIS Buabl OLIEHOYHBIX MAaTEPHAJIOB
arrecTauum
Pe3ynprarsl BbITIOJIHEHUS | Pemienne 3amay KOHKYpCHOTO 0TOO0pa,
KOHKYPCHOMU abOThl  WJM | pe3yJbTaThl JUYHBIX JOCTHKEHUN
Bxomsamniasa N YP P pesy A
pEUTUHT Ha OCHOBE

VHJAUBUYaJIbHBIX JOCTHKEHUMN

VYyactue B pemeHuun 3agad, B | Cmada pemieHHBIX 3a7ad, OTYETOB IO
Texymiast | BBIMMOTHEHUH  MPAKTHYECKUX | BHIMOJTHECHHBIM paboTaM
paboT

PeutuHr yuactHuka, yyactue B | bajuiel  3a pemienue  3agady U
3aKJTIOYUTENbHON OJIUMIIMA/IE | BBIMIOJHEHUE TMPaKTUYECKUX padoT.
Pesynbrars perenue 3a1a4
3aKIIIOUYUTENBHON OJIMMIINA/BI

HroroBag




V. OPTAHU3AIIMOHHO-TIIEJATOTHYECKUE YCJIIOBUSA
PEAJIM3ALIMU ITPOI'PAMMBbI

4.1. Y4yeOHO-MeTOAMYeCKOe U HHPOPMALIMOHHOE o0ecnedyeHne MPorpaMmbl

1. I'muaka H.JI. O6mas xumus. / Mocksa, M3narensctBo «KHopycy, 2014.

2. l'abpuensu O.C., Pemeros I1.B., OctpoymoB W.I'. 3agaun no XxumMmuu U cocoObl UX
pemenus. 8-9 knaccel. / MockBa, M3narensctBo «Jpoday, 2015.

3. Cremmun B.JI., Anmuk6epopa JI.FO. 3anumatenbHble 3agaHus 1mo xumuu. / MocCKBa,
NznarenscTBO «JIpoday, 2006.

4. Hoponskun B.H. u ap. Xumusi: cOopHUK onuMmnuaaHbix 3anad. [IIKombHBIA U
MyHULIMNAIbHBIN dTansl. — Pocros-Ha-/{ony, M3narensctBo «Jlermon», 2009.

5. Xomuenko, W.I'. COopHuk 3amad u ympakHeHWH anst cpeaHeit mkonsl / W.T.
Xomuenko. — MockBa, M3garensctBo «HoBast Bomnay, 2014.

6. I'abpuensn, O.C. 3agaun nmo xuMHuu U crnocoOwsl ux pemeHus. § — 9 ki / O.C.
["abpuensH. / Mocksa, U3natensctBo «poday, 2015.

7. Casunkuna, E.B. COopHuk 3amady u ynpaxHeHud mno xumuud. / Mocksa,
N3narenscTBO «OK3amen», 2008.

8. BapaBa H.D. Xumusa. Becb mikonbpHbIi Kypc B cxemax W Tabnuiax. / Mocksa,
H3narenscTtBO «IOKCMO», 2014.

9. UBanoB B.I'., T'eea O.H. Xumus B ¢dopmynax. 8-11 kmaccel. CrpaBouHbIE
Marepuaibl. / MockBa, M3narensctBo «/Ipodar, 2010.

10. JIutBunoBa T.H. Xwumwusa. 3aKoHbI, CBOMCTBAa JJIEMEHTOB U HX COCIUHCHMUIA.
bubmuoreka mkonsHuKa. / PocTtoB-Ha-Jlony, M3aaTenscTtBO «DeHukcy, 2012.

11. Xumug. Danuknoneaus 1ig aereii”’. / Mocka, M3natenscTtBo «ABanTa», 2006.

13. Ky3smenko H.E., Epemun B.B., [lonkoB B.A. "Y4ebnoe nocobue mo xumun’, 2009.
15. Ky3nenosa H.E., Jlekun A.H. "3agaunuk mo xumun’”, 9 k., 2012.

17. I'abpuensa O.C., JIpicoa I'.I". "Xumusa” 9-11 knacc, 2008.

18. MaTepuaiibl XMMUYECKHX OJIUMITHA]T (IITKOJIBHBIX, OKPYKHBIX, TOPOJCKHX ).

19. Eaunbie 0Opa3oBaTeNbHbIC pecypchl ¢ caiita www. school-coolection.edu.ru
(eIMHOM KOJUIEKITUU 00pa30BaTEIbHBIX PECYPCOB).

20. O6mas u HeopraHudeckas xumus: YdeOHoe nocodbue / Ilox pen. Jlenncosa B.B.,
TananoBa B.M. — PoctoB Ha [/lony, ®enukc,2013.

21. AxmeroB H.C. Obmias u Heoprannueckass Xxumusi: Y4eonuk. — 9-e uzz. crep. — Cno,
Jlanp, 2018.

22. BpyOneckuit A.M. Yuumcs pemath 3alauyd MO0 XUMHUU. XUMHS DJIEMEHTOB U
opranuyeckas xumusi: - Munck, [lomyppu, 2019.

23. BpyOnesckuii A.M. Yuumcs pemats 3agauu no xumuu. OOmuid moaxo: - MUHCK,
[Tomyppu, 2018.

24. KoukapoB X.A. Heopranunueckas XuMHs B YpaBHEHHMSIX peakiuil: YdeOHOe
rmocodbue. — Poctos v/J], denunxc, 2016.

25. BacunseB B. Il. Ananutudeckas xumus. JIaGopaToOpHBIA MPAKTHKYyM: ydeOHOE
nocobue nyst By30B. / B.I1. Bacunbses, P.I1. Mopo3sosa, JI.A. Kouepruna, nox pexa. B.IL
BacunwseBa. M.: JIpoda, 2006. — 414 c.

26. BacuibeB B. II. Ananutnueckas xumus. B 2 xkH. KnH.1 KonnuecTBeHHbIN aHaIM3.
y4eOH. IS CTyA. By30B, 00y4aromuxcs o XuMUKo-TexHo. crel. / B.I1. Bacunbes. M.:
Hpoda, 2009. — 366 c.



27. Bepxosckuit B.H., CmupnoB A./l., Texauka xumudeckoro 3kcnepumenTa. [locooue
st yaurenet, T1. — M.: IIpocsemenue, 1973. — 368 c.

28. Bepxorckuii B.H., CmupnoB A.Jl., Texuuka xumuueckoro skcnepumenta. [locobue
s yaurenent, T2. — M.: IIpocsemenue, 1975. — 383 c.

29. I'muuka H.JI., [IpakTtukym mo oOmield XxuMuu: yuel. mocooue s aKaJeMHIeCKOTO
OakamaBpuata / H.JI. I'muaka; mom pen. B.A. IlomkoBa, A.B. ba6koma, O.B.
Hecreposoii. — M.: M3gatensctBo FOpaiit, 2016. — 248 c.

30. I'puropreB A.H. u ap. [Ipaktudeckne paboOTHI MO 001Iel HEOPTaHUICCKON XUMHH:
JIst yyanuxcst KJaccoB ¢ yrinyOiaeHHbIM uzydenuem xumuu. — M.: HUMPO, MIIMHO
2003. — 128 c.

31. Kapsikun }0.B., Ynucteie xumuueckue BeniectBa. M.: «Xumusi», 1974. — 408 c.

32. JIypse FO.1O. CnpaBounuk no aHanutuueckoit xumun. M.: Xumus, 1979. 480 c.

33. OCHOBBI aHATUTHYECKON XUMHH: TIpakTUYecKkoe pykoBoacTBO / FO.A. bapbnaTt; mon
pen. akaa. FO.A. 3onoroBa. — M.: Jlaboparopus 3nanuii, 2017. — 462 c.

34. [IpakTUKyM MO HEOPTaHMYECKOW XMMHUHU: YueO. mocodue it CTyaeHTOB e, MH-
TOB 10 crer. «XuMusa ¢ gom. cren. owonorus» / JI.B. baouu, C.A. bane3un, ®.b.
I'mukuna u np. — M.: Ilpocsemenue, 1983. — 303 c.

4.2. MaTepuaJbHO-TeXHUYECKHE YCJIOBHS peau3aluu NPorpaMMbl

[lepeueHb HEOOXOIUMOrO OOOpPYJOBAaHUS U MATEPUATIOB JUIS  pealiv3aluu
MIPOTPaMMBI.

Hocka, men, nepuoanueckas Taduila, J0NOJTHUTEIbHbIE Ta0IUIIbI (TPUBUAJIBHBIC
Ha3BaHUS OPTraHWYECKHX BEIIECTB, HOMEHKJIATypa PaaAKAIOB W (PYHKIIHMOHATBHBIX
TPYII, DJHEPTrUs CBSI3€M MW T.A.), CHPABOYHUKH (HU3UKO-XHMHYCCKUX BEIHYHH,
MPE3CHTAINN K JICKITMOHHON YaCTH 3aHATUH, METOIMYECKHIE Pa3pabOTKH K 3aHATHSIM.
[udpoBoe obOecnieyeHue i AUCTAHIIMOHHBIX 3aHSATUN: TPOEKTOP M  IKPaH,
MIEPCOHANIbHBIN KOMMBIOTEp (ABYXBANEPHBIM Tpolieccop ¢ TakoBoil yactoroit 2 [T
oneparuBHas namath 4I'b; onepanmonnas cucrema macOS X ¢ macOS 10.9 unm 6onee
no3naer Bepcun, Windows 10, Windows 8 umm 8.1, Windows 7) ¢ BO3MOXHOCTBIO
IIUPOKOIIOJIOCHOTO  moAkitoueHuss k  HMuatepuery  (Mmunumym 600 x6ut/c),
ayJIMOKOJIOHKU, MUKPO(OH, BeO-Kamepa.

[Iporpammuoe oOecrieueHue JUisi AUCTAHIIMOHHBIX 3aHATUN: TpUIIoKeHHe MS
TEAMS wnu npunoxenue DISCORD (32 bit aktyanbHas Bepcusi), Opaysep Firefox
(Bepcus 27+) unu Chrome (Bepcus 30+).

KomimuiekT Ta0/ 1M1l 10 XUMHMH IEMOHCTPALlMOHHbIE:

"Havama xumun", "Hemeraimmel", "Xumunueckue peakuun', "WHCTpyKTHBHBIE
tabmuupl”", "CrpoeHue BemiecTBa", XuUMHUEcKas CBA3b MEPUOJMYECKAs CHUCTEMa
xumuueckux anemeHtoB J[.M.MeHneneeBa, pacTBOPUMOCTh COJIEM, KHUCIOT WU
OCHOBaHMMU B BOJIE.

OoOopynoBanmue:

TepmomeTp 1a60paTOPHBINA JIEKTPOHHBIN
pH-metp (kapmaHHBII)

pH-meTp pH-150MI

U-o0pa3zHble TpyOKU

AIWIN|F-




AI0HXK

banka 40 M1 o peakTUBBI C KPBIIIKON

banka-kanenpauna 40 M ¢ KpbIIIKON-KaneIbHUIEN

brokc

9 | bropetka c onuBoii 25 u 50 mu

10 | Bakyymusiii skcukaTtop 250 MM ¢ KpaHOM

11 | Buckosumerp BITK-2 ¢ nmamerpom kamisipa 0,56

12 | Bo3aynHbli X010 IUIBHUK

13 | Boponka broxnepa, D80 1 D130 mm

14 | Boponka nenurenbHas, 300

15 | BopoHka i ChIIl. BEIIECTB

16 | BopoHka kamenpHas

17 | Boponka naboparopnas d=25, 56, 75, 100 u 150 mm

19 |Tl'azooTBOgHAs TpyOKa 45°

20 | I'a3ooTBOIHAs TpyOKa 90°

21 | I'pymia ¢ BO3AYIIHBIM KJIanaHOM

22 | I'pyma ynuBepcanabHas JJisl IUIETOK

23 | I'pymeBuanas kon6a 100 mu

26 | IMCTUUISITOP BEITOBOM CO CTEKJISHHOM EMKOCTBIO

28 | EMxocth mis B3BemmBanus, 30 M

29 | 3axxum a1 mpoOUpPOK

30 | 3amuTHBIN dKpaH

35 | Kucnmopoanas nmomayiika, 40 i

36 | Komba bynzena

37 | Konba Bropiia

38 | Konba mepHas ¢ BuHTOBOM KphImkoi, 50, 100 u 1000 M

39 | Konba Opnenmeiiepa ¢ BUHTOBOM Kpbimikon, 100 u 250 mi

40 | KomrmuiekT GpunbTpoaepskaTessi C BAKYyMHBIM HACOCOM

41 | Konunueckas xonoa 50, 100, 250 u 500 mn

42 | Kpyrnogonnas kon6a 100, 250, u 500 mn

43 | Kpyxxka dapdoporas ¢ Hocukom No 2

44 | JTabopaTopHbIi OJ0K MUTAHUS TOCTOSTHHOTO HanpspkeHus 0 - 30 B Tok 10 SA,
¢ M(pPOBON MHIUKALIMEH

45 | JlTabopaTOopHbIN KOMIUIEKC 1Sl Y4€OHOW e TENHHOCTH 10 XUMHUH U OUOJIOTHH

46 | JlJabopaTopHbIN CYyIMIBHBIN KA

47 | bans maboparopHas

48 | Jlokka-mmaress MeTauTMYeCKHUH

49 | Jloxkka-1mnaresp /1 y3Kuid

50 | JIoKKH U1 C)KUTAaHUS BEILIECTB

51 | MarauTHas memranka [19-6100 6e3 momorpesa

52 | MemOpansbiii BakyyMHbI Hacoc Chemker 411

53 | Mensypka 100, 250 u 500 M

54 | Men3sypka ¢ pyukoi 500 mi

55 | Mepnas kon6a 25, 50, 100, 200, 250, 500 u 1000 ma

56 | Mepnas mpoOupka




57

MHoropyHKIIMOHAJIBHBIN aBTOMaTHYeCKui TuTpaTop no Kapny dumiepy

58 | MydenbHas nedb

59 | HABOP APEOMETPOB OBHIEI'O HABHAYEHUMA AOH-1

60 | HaGop mo 37eKTpoan3y J1eMOHCTPAIIMOHHBIH

61 | HaGop mapocTepKHEBBIX MOJeNIen

63 | Haxxnaunplii KaMeHb

64 | HanunbHUK KBaJpaTHBIM

65 | HanmunbHUK TpEeyroibHBIM

66 | Hacoc BogocTpyiHbIH

67 | Hox ;s Touku cBepe

68 | Hoxuuiel 1a0opatopHble

69 | OTBepTKa KpecToBas

70 | OTBepTKa mIocKas

71 | OtBepTKa c HAOOPOM OUT

72 | OukH 3alIUTHBIE OTKPBITHIE MPO3PAYHBIC

73 | ITanmouka g u3BiaeyeHuss MarauTos 300 MM

74 | [lanouka siaboparopHas ais nepemermnBanus 300 mm

75 | Ilaccatuxu

76 | Ilepexomuuk 1/TpyOoK ¢ pa3HbIMU jauaM.,4/6/8-10/12

77 | Ilepexoauuk a/TpyOoK ¢ pa3sHbIMU auam.,4/6/8-12/14/16

78 | [lepexoaHuK JI/TpyOOK ¢ pa3HbIMH AuaM.,8/10/12-14/16

79 | [uxknomeTtp 10 u 100 mn

80 | IluHIeT aHaTOMUYCCKUI

81 | Ilumetka rpaxyrpoBaHHasi HETOMHBIN ciuB 10 M

82 | Ilunetka rpagynpoBaHHasi Ha MOJHBIN cnuB 1, 2, 5 u 10 ma

83 | Ilumerka Mopa 5 M, 10 M, 20 M, 25 mi, 50 mut, 100 Mo

84 | [lunerka Mopa dukcupoBanHoro oobema, 10 M

85 | [lunerka Mopa dbukcupoBaHHOTO 00BEMa, 25 M

86 | [InanmeTka a1 KaneIbHBIX peakiuil 14 syeex

87 | IlnaHmmeTsl sl peakiuii m/m

88 | IlnmactuHa c TyHOYKaMH

89 | IInactunusl BOTCX, 5x10 cMm, cunukarenb 60, YO 254, Ha cTekie

90 | ITnockomonnas xonoa 50, 100, 250, 500 1 1000 M

91 | Ilomuoc rutacTUKOBBIHM 262*158*20

92 |IloxacraBka ¢ siuetikamu "I"'opka”

93 |IIOPTATHMBHA I'OPEJIKA BYH3EHA

94 | IlopratuBHble dnekTpoHHbIe Bechl (200 1, Tounocts 0,01 1)

95 | [lopraruBHsbie 3nekTpoHHble Bechl (500 r, Tounocts 0,01 1)

96 | IIpeameTHBIC CTEKIIA

97 | Ilpubop st onbITOB ¢ 311 ToKoM [1XD

98 | [Ipobupka mabopatopras 10 mu, mumHapudeckas,16x100 MM, ¢ BUHT.
KPBIIIKOM, C JEIL.

99 | [IpoOupka c ra300TBOJIHON TPYOKOH

100 | Ilpo6upka xumuueckas [1-1-14-120, I1-1-16-150 u 11-1-21-200

101 | IlpoGupka muauHApHUYIECKas ¢ BAHTOBOW KPbImKoOM, 15 mMi1,16x120 MM




102 | [IpobupkoaepxaTeb

103 | [Ipo6ka kaydykoBas

104 | [IpoGka kopkoBas

105 | [IpoGkomsiika

106 | IlpoBona

107 | TIPOMBIBAJIKA 250 MJI

108 | IPOMBIBAJIKA 500 MJI

109 | PacTBOpuMOCTB CoOJIe, KUCIIOT M OCHOBaHUM B Bojie (BuHWI), 100x140cm

110 | PoranmioHHbBIN HCIAPUTETh

111 | Cepna asnst npoOOK

112 | CEKYHJIOMEP MEXAHUYECKUI

113 | Cerka acOecroBas

114 | Cerka naTyHb

115 | Ckasibnienib XUupyprudecKuii

116 | CxisgHKa CTeKISTHHAS CO MUTUGOM

117 | Cma3ka cuauKoHOBast 11l NUTUGOB

118 | CoequHuUTENBHBIC TPYOKH

119 | Cocyn Iproapa, 61

120 | Cocyn nanmonbTa

121 | CnextpodoTomeTp ydh U BUIUMOTO AMANTA30HA

122 | CniupToBKa

123 | Crakan Hu3kui co mkanoi 50, 100, 250, 500 1 1000 mn

124 | Crakan dapdopoBsbiit Ne2

125 | Crekiope3

126 | CrekisiHHAS MAJIOUYKaA

127 | CreknsgHHas TpyboUKa

128 | CrekysHHbBIC KpaHBI

129 | CrekyisHHbBIC TUIACTHHKY (KPYTJIbIC)

130 | Cronuk nogsemubiii 200x200 (mm)

131 | Crynka ¢ nectukoM apdoposas D=60, 130 u 210 mm

132 | Tepmometp amekTpoHHbIH, -50...+200 °C, +£0,05 °C, LTA-K

133 | Turens Nod u 5, BEICOKUH

134 | Turenas BeICOKHM S0 MJI C KPBIIIKON

135 | TurenbHbIE MBI

136 | TpyOxa asst BOTOCTPYHHOTO HAacoca

137 | V3koryOubl

138 | VnprpasBykoBas OaHs (MOIiKa)

139 | VYEBHO-JIABOPATOPHBIM KOMITUIEKC «®HU3NYECKAS 1
KOJJIONJHAA XMW A»

140 | YYEBHO-JIABOPATOPHBIM KOMITJIEKC «XVMU S B IIIKOJIE»

141 | Xumuueckuii crakad 400 mu GaTapelHbIi

142 | Xumuueckuii ctakad 1/ 100, 250, 500 u 1000 mn

143 | Xumuueckuii ctakad co mkajigon 50, 100, 150, 250, 400 n1000 mix

144 | XnopkanblieBas Tpyoka

145 | llentpudyra nabopatopHas




146

Humaap 10, 25, 50, 100, 250 u 500 mn

147 | Hunmunanap pst apeometpon 50, 100 u 200 mi

148 | IIWJIMHAP MEPHBIN, 100 MJI

149 | Hunuaap n/m 25 ma

150 | YacoBoe cTekio

151 | Yama BemaputensHas Nel, 2, 3,5, 6 u 7

152 | Yamka Iletpu crexn.

153 | [lluno

154 | [lInaTens MeTAITHYCCKUIMA

155 | [lImaTens-10xKa

156 | IlItaTuB arOoMMHUEBBIN U1 Ipooupok Ha 10 rHesx 35 MM

157 | llITaTuB nyst 103aTOPOB

158 | IllTaTuB 151 MUATIETOK

159 | [llTaTuB 1715 MANIETOK BEPTUKAIBHBIN C OCHOBaHUEM

160 | HItaTuB m1st npoOUPOK

161 | HltaTuB 1abOpaTOPHBII 1€MOHCTPAITMOHHBIN

162 | DxcukaTop

163 | Dnexrponnble 1abopatopHbie Bechl IIknacca Tounoctu (600r, Tounocts 0,011)

PeakTuBbI:
25 | 'mppoxkcua HaTpusI

1 A30THas KHCI0Ta 26 ['mapocynbdar Kanus
2 | AmromuHHI (TpaHyIbI) 27 | T'mapocysbdat HaTpus
3 AJIOMUHOH 28 | 'mapodocdat ammoHMS
4 | ANIOMOKAJIUEBBIE KBACIBI 29 | I'mapodocdar xanus
5 | AMHHOYKCYCHAs KHCJIOTA 30 | I'mapodocdar kanbuus
6 | AMMuUax BOJHBIN 31 | T'mapodocdar Hatpus
7 | AckopOMHOBas KHCIJIOTA 32 | I'moko3a
8 AlleTaT aMMOHUS 33 | duruapodocdar kamus
9 Alnerart kaaus 34 | Huruapodocdar KaabIys
10 | Auerat meau 35 | luruapodocdar HaTpus
11 | Auerat HaTpus 36 | Jluruapodocdar nuHka
12 AlleTaT CBUHIIA 37 JAUMeTHIr THOKCHUM
13 | Anerar LuMHKA 38 | Jlutuzon
14 | BopHas KuciIoTa 39 | ludeHunamux
15 | Bpomart kamus 40 | ImxpoMat aMMOHHS
16 | Bpomun kamus 41 | luxpomar Kajus
17 | bpomup HaTpus 42 | InpTunosblii a¢up
18 | BpoMKpe30I0BKIi 3eIeHbIH 43 | Kenartun
19 | BpoMQeHOnIOBbI CHHUNA 44 | XKene3o (IOpOILIOK)
20 | I'excanimanodeppar (I1) kanus 45 | XKeneso (CTpyxKH)
21 | I'ekcatmanodeppar (I11) kanus 46 | XKene3oaMOHUIHbIE KBACLIBI
22 | 'mapokapOOHAT HATPHSI 47 | I30aMunoBelii couMpT
23 | T'uapokcu Kamus 48 | Mupguro
24 | I'uapoKcuj Kablus 49 | Vomun xanus




50 | Mox 95 | Hutpat cepebpa

51 Wopar kanus 96 | Hutpat cTtpoHIus

52 | Momun pyOuaus 97 | Hutpat xpoma (III)

53 | Kanuii-HaTpuii BAHHOKUCIIBIN 98 | Hurpart uepus

54 | Kanbumii 99 | Hurpat uunka

55 | KapbonaTt amMmmoHust 100 | Hutpur kamus

56 | KapGonat kayus 101 | Hutput HaTpus

57 | KapOonat xanbius 102 | Okcanat HaTpus

58 | KapOonat Hatpus 103 | Okcun antOMUHUS

59 KBapiieBblii necok 104 | Okcun 6apus

60 | Konro-pot 105 | Okcupn Banagus (V)

61 | Kpaxwman 106 | Oxcun xenesa (I1I)

62 | Jlakmoup 107 | Oxcun KambIus

63 | Jlakmyc 108 | Okxcug maraus

64 | Jlakroza 109 | Okcun mapranma (IV)

65 | JlumonHHas KucjaoTa 110 | Okcun meau

66 | Marueson 11 111 | Okcun cBUHIA

67 | Maraui (mopomok) 112 | Oxcun muHKa

68 | ManaxuTOBBII 3€ICHBII 113 | OznoBo (rpaHybl)

69 | ManoHoBas Kucia0Ta 114 | Oprodocdar Gapus

70 | Menp (CTpyKKH) 115 | Oprodocdar kanpius

/1 | MeraBaHaiat aMMOHUS 116 | Oprodocdar HaTtpus

72 | MeTnaeHOBBIN 3€JICHBII 117 | Oprodocdart uuka

73 | MeTuiaeHOBBINM CHHUN 118 | Oprodochopras kuciaora
74 MeTunoBbI KpaCHbIN 119 | OcHoBHOI KapOOHAT MEAH
75 | MeTuioBbli OpaH>KEBbIN 120 | Iapadun

/6 | MetunoBsiii HroIETOBBIN 121 | Ilepmanranart Kauus

77 | MonubOnaT aMMOHUS 122 | Ilepcynbbar aMMoHUs

78 | MoueBuHa 123 | Poganua aMMOHHUS

79 | Harpwuit oprodocdar nmupo 124 | Pomanun kamus

80 | HeiitpanbHbIil KpacHBIN 125 | Cepa (mopomiok)

81 | Huarunpun 126 | Cepnas kuciota

82 | Hurpat amomunus 127 | Cunukar HaTpus

83 | Hurpat ammonust 128 | Conbp Mopa

84 | Hutpart Gapus 129 | ConstHast KuCioTa

85 | Hurpar BucmyTta 130 | CrmpT >THIIOBEII

86 | Hutpar xxene3a (I1I) 131 | CT ans pH-metpun, 4,01
87 | Hurpar kanus 132 | CT ana pH-metpun, 9,18
88 | Hurpar xanbius 133 | CT ans pH-merpun, Habop
89 | Hurpar xo6ansra (1) 134 | CT Mox 0,05 u

90 | HutpaT maruaus 135 | CT Kucnota cepnas 0,1 v
91 | Hurpat meau 136 | CT Kucnota consinas 0,05 H
92 | Hurpart Hatpus 137 | CT Kucnota ykcycHas 0,1 H
93 | Hutpat nukens (II) 138 | CT Kucnora maBeneas 0,1 H
94 | Hutpart cBuHIa 139 | CT Hatpuii runpookucs 0,1 H




140 | CT Okcouar Hatpus 0,1 H 164 | Cynbdart nesus
141 | CT Ilepmanranar kanus 0,1 H 165 | Cynbdart niuHka
142 | CT Coab Mopa 0,05 1 166 | Cynbdun HaTpus
143 | CT Cynbdat marnus 0,1 H 167 | Cynbdut HaTpus
144 | CT Cynbdar nuska 0,1 v 168 | TerpabopaT HaTpus
145 | CT Terpabopat Hatpus 0,1 H 169 | Tumondranenn
146 | CT Tuocynsdat HaTpus 0,1 H 170 | Tuocynwdart HaTpus
147 | CT Xnopug nHatpus 0,1 v 171 | Yronb
148 | Cynbdat anomMuHus 172 | Yronb akTHUBUPOBAHHBIM (Tab1.)
149 | CynbdaTt ammMoHUs 173 | YkcycHas kucinoTa
150 | Cynbdat Oapus 174 | Yporponun
151 | Cynbdart xenesa (II) 175 | @Topua HaTpus
152 | Cynbsdar xenesa (III) 176 | dykcun
153 | Cynbdat xagmus (1) 177 | Xnopat xanus
154 | Cynbdat xanus 178 | Xnopua amoMuHUs
155 | Cynbdat xanbius 179 | Xnopua amMmmoHus
156 | Cynbdat xobansta (1) 180 | Xnopun Gapus
157 | Cynbdat nutus 181 | Xumopwua xene3za (I11)
158 | Cynbdar marans 182 | Xmopuna xanus
159 | Cynbdat mapranmna (I1) 183 | Xuopua kanbius
160 | Cynbdat meau 184 | Xnopua xobanwta (1)
161 | Cynbdat HaTpus 185 | Xuopua maruus
162 | Cynbdat auxens (I11) 186 | Xnopua mapranmna (II)
163 | Cynbdat cBuHIA
MarepuaJnbl:

1 AKBaguCTUIIATOP

2 bannon aproHoBebrit

3 bannon aiis ras. ropenku

4 bamnnon kucnopoansiid, 5 1

3) bannoH yriekucnoTHeli, 5 1

6 BakyymHbIi niutanr

7 Epr i1t MBITBSI OCY/TBI OOJIBINTON HAT. IIETHHA

8 Epm ni1a MbITBSI OCYIBI CPETHUM HAT. IIETUHA

9 Epmr nyist neHuIuiinHOBBIX (DJTAKOHOB HAT. MIETHHA

10 | JIaGopaTtopHas mocyJoMO€UHasi MalTuHa

11 | Mapxkep uepHblii

12 | ITaker ¢ 3aMKOM

13 | IInactunsr TCX,

14 | PeaykTop aproHOBBIi

15 | PeaykTop KUCIOPOIHBII




16

PenykTop yriiekucioTHbIM

17 | Pe3sunoBas TpyOKa

18 | CunmukoHoBas TpyOKa

19 | Conuku

20 | Cymmika juist oCyabl

21 | YHuBepc. MHANKATOpHAs Oymara

22 | ®unbpTpoBabHas Oymara, JUCThI

23 | ®unbTpsl Oemas nenta, d =11 cm

24 | GunbTpsl cussist neHTa, d =9 u 11 cm
25 DUTHUIN U1 CIUPTOBOK

LOKYMEHT NOAMNUCAH
SNEKTPOHHOW NOANNCHIO

CepTu¢ukar: 2DFD8AF1B4021205BE634B011A0C3EA2
: MNepmuHoBa Ei P H
[ewctutenen: ¢ 05.02.2024 po 30.04.2025
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