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|. HOACHUTEJIBHAS 3AIITMCKA

HanpasJ/ieHHOCTH
HamnpaBneHHOCTh IpOrpaMMBbl — €ECTECTBEHHO-HAYYHAas.

AKTYaJIbHOCTb, HOBH3HA, MIeJArOru4ecKas mejaecoo0pasHocTb

AKTyaJIbHOCTb ~ TIPEJCTABJIICHHOM TMporpaMMbl  OOYCIIOBJIEHa TMOTPEOHOCTHIO
ydalmuxcsi: B YIIyOJEHUM W PacUIMPEHUN IIKOJBHBIX 3HAHUW IO XHMHH, B OCBOCHHH
JOTIOJTHUTEINIBHBIX MPAKTUYECKUX YMEHUM MPU MPOBEIACHUN XMMHUYECKOTO IKCIIEPUMEHTA,
B YMEHHHM pEIIATh 3aJa4M 10 XUMHUHU PA3JIMYHOTO YPOBHS CI0KHOCTH, a TAKXXE B YMEHUU
pemath 3a7a4d OTKPBITOrO TUIMA, (T.€. HE MMEIONIME OKOHYATEIbHOrO0 M OJHO3HAYHOTO
pEIIeHMs ), TOMYyCKAIOIIe OTPOMHOE Pa3HOOOpa3ne MOIX0/I0B K PEIICHUIO B KaK MPaBUJIO,
TpeOyIomue MOCTAHOBKHA YI€OHOTO UCCIICTOBAHMSI.

[lenarormveckast 1enecooOpa3sHOCTh OOBSICHSIETCS (opmMupoBaHHEM KOMQOPTHOM
o0pa3oBaTeNpHONl cpeAbl B KOHTEKCTE MOTHBAalMM TOJPOCTKOB K YINIYOJIEHHOMY
W3YYEHUIO XMMHUU, K TOBBIIMICHUIO CBOCM KOHKYPEHTOCIIOCOOHOCTH M K 0oJiee paHHEMY
CaMOONIPE/CIICHUI0O B TPOJODKEHHE  O0pa3oBaHHS 10  XUMHUUYECKOMY  HIIH
€CTECTBEHHOHAYYHOMY HaNpaBJICHUIO.

HoBu3Ha HacTosIIe mporpaMMbl 3aKI0YaeTCs B CHEU(DUKEe METOIUKHA O0yUCHHS
ITIKOJIbHUKOB PEIICHUIO 3a/Jad Pa3HOr0 YPOBHS CIOKHOCTH IO XHMHH M CIenuduKe
MOJITOTOBKKM U TIPOBEJICHUSI HMCCIEIOBATEIBLCKOTO KCIEPUMEHTA €CTECTBEHHOHAYYHOTO
Xapakrepa.

Lesn 1 3a1a4u JONOJHHUTEIbHON 00pa30BaTEIbHON POrPaAMMBbI

OOyueHue HaieleHo Ha (QopMHpoOBaHME U TOMAJIEPKAHUE HUHTEpeca K XUMHH,
yriyOJieHUue 3HAaHUW MO XMMHUM U TPAKTUUYECKUX HABBIKOB IO PEHICHUIO XUMHUYECKHUX
3a/1a4 IIKOJbHUKOB §8-X KJIAcCCOB JUIsl KaueCTBEHHOM MOATOTOBKH K Y4acCTUIO B TypHHUpaXx,
OJINMIHUAAX.

[Tpu oTOGope comepkanus 3aHATUN, YPOBHS CIIOKHOCTU 33J1a4 YUYUTHIBACTCS OOIIIHIA
YPOBEHb IOJATNOTOBKM ILIKOJIBHUKOB, MOKA3aHHBIM HA BXOJMIIEH arrecTauuu. PenieHue
3a/lay M0 XUMUU M XUMHUYECKUN DKCIEPUMEHT — OJIHA M3 OCHOBHBIX METOJIOB OO0yUeHHUS
npeamery. C MOMONIBIO pEHICHHWS 3a7ad, a TaKkKe TMpU TOCTAHOBKE Y4EOHOTO
AKCIIEPUMEHTA, y4Yalllhecs MOJydYaloT 3HAHUS O KOHKPETHBIX 00BeKTaxX W siBieHusX. [lpu
ATOM CO3/AIOTCS W PEIIAIOTCS MPOOJEMHBIE CUTyalluH, (POPMUPYIOTCS TMPAKTUYECKUE U
WHTEIJIEKTYalIbHbIE YMEHHS, COOOIIAIOTCS 3HAHUS 1O UCTOPUM HAYKHM U XUMHYECKOU
TEXHOJOTUU, (POPMHUPYIOTCS TaKue KadyecTBa JIMYHOCTH, KaK IeJIEYCTPEMIIEHHOCTb,
HaCTOWYMBOCTh, AKKYPATHOCTb, BHUMATEIbHOCTb, JUCHUIUIMHUPOBAHHOCTh, Pa3BUBAIOTCS
ACTETUYECKUE YYBCTBa, (POPMHUPYIOTCS TBOpUeckue crnocobHoctu. Ilpm monbope
COJICp>KaHUSI 3aHSTUN YUYUTHIBAIOTCA WHIUBUAYaJIbHbIE OCOOCHHOCTH KPY>KKOBIIEB, B
YaCTHOCTH, BCerja MOAOMpAIOTCA KaK MPOCThIE 3aJadyd Ha OBJIQJCHUE KIIOUYEBBIMU
MOHATUSIMH W METOJAaMHU PEIICHUs, TaKk U Oojiee CIOXHbIC 3amaud i OoJjee
CUWJIBHBIX/TIOAATOTOBJICHHBIX ~ ITKOJIBHUKOB, TPEOYIOIINEe 3HAYUTEIbHONW paboThl Mpu
BBITIOJTHEHUH PELICHUS.

[lenr  peamuzamuu  TporpaMmbl —  oOpa3oBareibHasi  KOMIIETCHTHOCTD,
oOecrieunBaroIIas BCECTOPOHHEE pa3BUTUE W BOCHHUTAHUE JIMYHOCTU CPEACTBAMU
MpeaMeTa, CIIOCOOHOCTh M YCIIEIIHOCTh BBICTYIICHUS IMIKOJIHHUKA Ha COPEBHOBAHUSX T10
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MpEeAMETyY U TBOPUECKUX KOHKypcax MO XMMHUU BBICOKOTO YPOBHS;, peain3alusl JEIOBBIX
KauyeCTB: CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, AaKTUBHOCTH, KpPEATHUBHOCTU B
OOIIIECTBEHHOM )KM3HU U HAYYHO-TIPAKTUYECKOM padorTe.

Hcxonsg W3 MOCTAaBIEHHOW WENM M OPraHU3alMOHHBIX OCOOEHHOCTEW KpyXkKKa
CTaBATCS CIEAYIOIINE 3a0ayu KPYyKKa:

— Pa3BUTHUE MBICTUTEIBHBIX MPOLIECCOB YYALIUXCS;

— pa3BUTHUE MHTEpPECA K XUMUU, K PEIICHUIO XUMUYECKHUX 3a/aY;

— COBEPILICEHCTBOBAHME M YIiIyOJeHUE TMOJIyYEeHHBIX B OCHOBHOM KypC€ XUMHUU
3HAHUU U YMEHHUI, B YaCTHOCTH, YMEHUS PEIIaTh XUMUUYECKHUE 3a/1a4H;

— ¢hopMHpOBaHNE TIPEACTABICHUA O TOCTAHOBKE, Kiaccupukanuu, mpuémMax u
METOJIaX PEIICHUS IIKOJIbHBIX 3aJ1a4 M0 XUMUHU;

— pa3BUTHUE FKCIEPUMEHTAIIbHBIX YMEHUN 1 HaBBIKOB.

OtimuynTe/IbHbIE 0COOEHHOCTH JAHHO 00pa3oBaTeIbHOM NMPOrpaMMbI OT YiKe
CYyLIEeCTBYIOIIMX 00pa30BaTeJbHbIX IPOrPaMM

OTnuyuTeNnbHble OCOOCHHOCTH JAaHHOM NIpPOrpaMMbl 3aKJIIOYAIOTCS B TOM, YTO
YCBOEGHUE CHUCTEMHBIX 3HAHWW U OBJAJCHUE MPAKTUYECKUMH YMEHUSIMHU (POpPMUDPYET
CUCTEMY Y4Y€OHBIX JCHCTBHM, HEOOXOAMMYIO Uil MPOAODKEHUS O0Opa3oBaHUS II0
€CTECTBEHHO-HAYYHOMY HAIPABIICHUIO; ONPEIEIAET COBEPIICHCTBOBAHUE TBOPYECKHUX
CHOCOOHOCTEN M pa3BUTHE INCUXUYECKUX KAYECTB IIKOJbHHKA HEOOXOAMMBIX JUISI €ro
KOHKYPEHTOCIIOCOOHOCTH, MOTHMBALlMM U YCIEUIHOCTU YYacTHsl B COPEBHOBAHUAX MU
KOHKYpCaX €CTECTBEHHO-HAYyYHOTO U XUMUYECKOTO HAIIPaBJICHUS PA3JIMYHOTIO YPOBHSL.

[Iporpamma Kpy>KKOB corjacoBaHa C COAEpPKaHUEM MPOTrpaMMbl OCHOBHOI'O Kypca.
OHa npeanosiaraeT AalbHEHIIEE COBEPIICHCTBOBAHUE IIKOJBHUKOM YK€ YCBOCHHBIX
3HaHU 1 ymeHuil. [lonydeHHble paHee HaBBIKM PEUIEHUS 3a7ad U SKCIEPUMEHTAIbHbIE
YMEHUS O0TPa0aThIBAIOTCA JIJIs1 HOBBIX Y4€OHO-HAYYHBIX CUTYALIHM.

[Iporpamma mocTpoeHa Ha OCHOBE MEXIPEIMETHBIX CBS3€H, MPEXKAE BCEro, C
KypcoM (u3UKH, OMOJIOruH, reorpadun, MaTeMaTHKH.

B pabote kpyxka npemnojaBaTesib UCHOJIb3YET pa3HOOOpa3Hble NPUEMBI U METOIBI:
pacckaz u  Oecely, OpraHu3aldi0  BBICTYIJICHUS ~ YYEHUKOB,  BBINOJHEHUE
J€MOHCTPALIMOHHOTO M JabOpaTOpHOro 3KcrnepuMeHTa. Yarie BCero JaHHbIE METOJIbI
peain3yloTcs MpU OOBSICHEHUM TMpEenojaBareieM IPUMEPOB pEIIeHUs 3aaad, Ipu
OpraHM3aly UHIMBUYaJIbHOW U KOJJIEKTUBHOM pabOThI MO PEIIEHHUIO 3a1a4, IPU MOoKa3e
JEMOHCTPALlHOHHOTO JKCIIEPUMEHTA U BBINIOJIHEHUH CaMOCTOSITEIBHBIX
AKCIIEPUMEHTAIBHBIX PadoT U Jip. YToObI 00yueHue npoucxoauino Hanbonee 3pPeKTUBHO,
OHO OPUEHTUPOBAHO HA PA3BUTHUE U MOJJICPKAHUE UHTEPECA YUAIIUXCS K PEIICHUIO 3a/1a4
MOBBIIIEHHOTO YPOBHSl CJIOKHOCTHM, B TOM YHCIE OJMMIMAJAHOIO YPOBHS, Ha
(dbopMHpOBaHHE  OCO3HAHHOM  MO3HABATENBHOM  JACATENBHOCTH  MPU  PELICHUHU
TEOPETHUYECKUX U IKCIIEPUMEHTAJIbHBIX 3a/1ay.

VYKkperieHue MOo3HaBaTEeIbHOIO HHTEpPEca M PAa3BUTHE MOTHBALMM IIKOJbHUKOB
JIOCTUTACTCS Kak MoJ00poM 3ajay, Tak M METOAMKOW paboThl ¢ HUMHU. Ha 3aHsaTHSAX
NPUMEHSIOTCS KOJUIEKTHBHBIE W WHAUBUAYalbHble (opmbl paboThl. [Ipeamomnaraercs
TaK)K€ BBIOJHEHUE JOMAIHUX 3aJaHUM IO PELICHHI0 3a1ady. B uTore MmKOIBHUKA
JIOJKHBI BBIUTH Ha METOJOJIOTUYECKH YPOBEHb PaOOThI ¢ XMMHYECKOM 3a/aueii: pemaTh
M0 CIIPOEKTUPOBAHHOMY IUIAHY, BJIAAETh, OAOUPATH U UCIIOJIB30BATh OCHOBHBIE MPUEMBI
pellIeHusl, 0CO3HAHHO BBHIMIOJHATH MaTeMAaTUYECKUE MpeoOpa3oBaHus U Ip.



[Ipu pemeHnn 3amad pas3AenoB HEOPraHUYECKOM W OOIIeH XUMHUHM KIIOUYEBOE
BHUMaHUE 00paIaeTcs Ha HAKOIJICHUE OMbITA PEICHUs 3a/1a4 Pa3IndyHON TPYAHOCTH, Ha
pa3BUTHE OTHOILICHHS K 337a4€ KAaK Ha ONHMCAHWE KOHKPETHOIO SIBJICHUS XUMUYECKUMU
3aKOHaMHU.

3amauu ¥ 3KCHEPUMEHT MoJ00paHbl Tak, YTOObl y oOydaromuxcs GopMUPOBAIUCH
KJIIOYEBbIE KOMIIETEHIIMM, TaKue Kak yMeHHe padoTarh ¢ MHpOpMAaIueil, cpaBHUBATh,
JeJ1aTh BBIBOJIbI, MCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS B MPAKTUYECKOMN NEATEIbHOCTH.
Hampumep, npu usydeHnn tembl «OCHOBHBIEC IOHATHS M 3aKOHBI XMMHM» IIKOJBHUKU
JOJKHBI OBJIAJIETh IPUEMAaMHU PEIICHUS 3a/1a4 110 XUMUYECKUM (HOpMyJIaM U XUMUYECKUM
YpaBHEHUSAM, MPUMEHATh OCHOBHBIC MOHATHS U 3aKOHBI JJIsl OOBSCHEHUS (PU3MUECKUX U
XUMUYECKUX SIBJICHUI.

Y4eOHpIE MaTepuand H3y4aeTcss B OCHOBHOM IO aBTOPCKUM pa3paboTkam,
MOATOTOBJICHHBIM CHELMAIBHO JIJISl 3aHATUN KpYyKKa. PaccMarpuBaercs psii BOOPOCOB, HE
BXO/SIIMX B IIKOJBHYIO MporpamMmy (HampuMep, CBOMCTBA OCHOBHBIX KJIAacCOB
HEOPraHWYECKUX COCIMHEHHUI B CBETE TEOPUH JIEKTPOIUTHUECKOU JTUCCOLIHALINN).

B Xxome peammsanumy NporpaMMbl, Kak IIPAaBWJIO, HE MPAKTUKYETCS 3aMeHa
npenojasarensd. Ilpu 3ToM mpeaycMoTpeHa BO3MOKHOCTH IPOBEICHUS 3aHATHUS JIBYMs
[IpenoaBaressiMi cpasy. KosimuecTBo 4acOoB Ha HM3y4EHHE KOHKPETHOW TEMBI MOKET
BapbUPOBATHCS, HO HE MOXKET OBITh HUXKE OINPENEIEHHOIO YUeOHO-TEMATUYECKUM TIIIAHOM
3HaueHud. llo Xoay 3aHATHII aBTOP MOXKET BHOCUTH B IIpOrpaMMy OIEpPaTHBHBIC
WU3MEHEHMUS.

DopMBbI M PEeKUM 3aHATHI

[Iporpamma «XuMHS» pacCuyMTaHa Ha IIKOJBHUKOB &-X KiaccoB. Popmsbl
OpraHu3allid 3aHATHM — JIEKIHUH, CEMUHApbl M IPAKTUYECKHUE 3aHATHS 10 PELICHUIO
TEOPETUYECKUX U DKCIIEPUMEHTAIBHBIX 3a/1a4 ITOBBIIIEHHONW TPYIHOCTH, B TOM YHUCIE C
HCIIOJIb30BaHUEM DAa3IMYHBIX 00pa30BaTENIbHBIX TEXHOJOTUH, HampuMep, MOIYJIbHOM,
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHOM, TPOOJIEMHOT0 00yUYEHHSs, UTPOBOM U JPYTHX.

PaboTa kpyxka 3akanuuBaetcs He no3nuee 31 mas. C paspelieHus aIMUHUCTPAIIUU
[lentpa u ¢ corjmacusi poauTeNe (3aKOHHBIX TMPEACTABUTENCH) ISl BBITOJHEHUS
porpamMmbl padoTa Kpy>KKa TakXke MOXKET MPOAOKAThCS M B KAHUKYISIPHOE BpEMS.
[TpoaomKUTENFHOCTD 3aHATUN COCTaBISET 3 aKaJeMHYECKHX dYaca OJUH pa3 B HEAEIIO.
YacTp 3aHATHUM OTBOAUTCA HAa W3YyYECHHE TEOPETHYECKHX BOIPOCOB M PEUIECHUE
TEOPETUYECKUX 3a7ad, W YacTh 3aHATUN HA PEIICHUE DKCIIEPUMEHTAJBHBIX 3a7ad WIIN
BBINIOJIHEHHE PA0OT XMMUYECKOTO MPAKTUKYMA.

KonuyecTBeHHBIN M CHOUCOYHBIM COCTaB KpyXKKa B XOJ€ €ro padoTbl MOXKET
U3MEHATHCSL.

YacTtp 3aHATUN KpyXkKa (HO HE yallle OJHOTO pas3a B MECSI) MOXKET MPOBOAUTHCS C
HCIOJIb30BaHUEM JUCTAHIIMOHHBIX HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

IIpaBuia u KpuTepuu 0TOOPa 00YyHAIOIIUXCH

Cpoku nooauu 3as6Ku

[Tonaya 3asiBIEHUS] OCYIIECTBISETCS B JMYHOM KaOWHETE POAMTENS/3aKOHHOTO
npeacraButens Ha caidte [[JIOOIL B cooTBeTCTBUY € lTaTaMH, YTBEPKACHHBIMU MTPUKA30M
JTUPEKTOpa U OMyOIMKOBaHHBIMU Ha oduianbHoM caiite [[JIOOLLL.

IIpasuna pecucmpayuu

JIns peructpanyu Hy»KHO 3alOJHATHh aHKETY JJIsl IPOrpaMMbl Ha cTpaHuue «Bamm
3asiBKM»  JIMYHOTO KaOuHeTa. Bxoxm B JWYHBIM  KaOWHET  pacloJioKEH Ha
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crpanwune http://Ik.cdoosh.ru/. TIpu mnomade 3asBieHUsT HEOOXOAMMO MPOBEPHUTH (TIPH
OTCYTCTBHH — yKa3aTb) HOMEp cepTHU(HKaTa NEePCOHUPHUIMPOBAHHOTO TOMOIHUTEIHLHOTO
oOpazoBanusi. UYToObl mojaTh 3asBieHHE, HeoOxonumo mnepedtu B pazaen «llomath
3as1BKY» M BBIOpATh JAHHYIO MPOTPAMMY.

Konuuecmeso yuacmuuros

OO1iee KOJIMYECTBO Yy4alUXCS B OJHOM TIpymme, a TakkKe MaKCUMaJbHOEe
KOJIMYECTBO TPYII JJsi JAHHOM MpOorpaMMbl YTBEpXIAeTCs MPHUKA30M JUPEKTOpa U
nyOnukyeTcst Ha opuimaibHoM caiite [[JIOOILL.

Ilpasuna ombopa obyuarowuxcs

JIJis oTyYeHus IPUTIIAIEHUS IIKOJIbHUK JIOJDKEH MPUHSTH Y4acTHe B KOHKYPCHOM
otOope, nata W ¢opMa YTBEpXKAAeTCAd MPHUKA30M JUPEKTOpa MU MyOJHMKyeTcs Ha
opummmansHom caiite LIJIOOLI. ITlo pe3ynapraram otOopa (OPMUPYIOTCS PEUTHHTOBBIC
CHHUCKH MIKOJbHUKOB, MOJTYYUBIINX MPUTIIAIICHUE WIH MOTABIINX B JINCT OXKUAAHUA.

[TomyunTs mpuriamenue 6e3 ydyacTusi B KOHKYPCHOM OTOOpE CMOTYT HIKOJBHHUKH,
MOJIaBIIE 3asiBICHHE Ha OOydeHHE 10 MOMEHTa MPOBEICHHS KOHKYPCHOTO OTOOpa, M
ABJISIIOIIMECS TOOCAUTENSIMU U NpU3EpaMud  MEPOINPHUATUN, TIEPeUeHb KOTOPBIX
YTBEPKAACTCA MPUKA30M TUPEKTOPA, TMOO MOIYYHUBILIKE [IEPCOHATbHBIE TPUTIIAILICHUS 10
UTOraM OOy4YeHUs B KPYXKKE [0 XMMUU MPOILJIOTo roja.

IkoIbHUKK, HE MPHUHSBIIME Yy4YacTHE B KOHKYPCHOM OTOOpe, HO IOJaBLIME
3asBJICHUS, TTIOMEIIAIOTCS B KOHEIL JINCTA OKMJIAHUS ¢ YYETOM J1aThl U BPEMEHH IOJauH
3asBiieHus Ha oOyuyenue Ha caite [[JIOOII. [Ipu Haimmuum Ha KPy>kKKe CBOOOTHBIX MECT
IIKOJIbHUKA MOTYT Cpa3y MOJIYYHTh MpUIIalieHue Ha 3aHsatus. [lobeautenn u npu3épol
MEpPOIPUATHIA, TMOJABIINE 3asBICHHE Ha OOydeHHe IMocie oTOopa, MpH OTCYTCTBHM Ha
KpPY>KKE€ CBOOOHBIX MECT MTOMEIAIOTCS B HAYAJIO JIUCTA 0KHUIaHUSI.

O:xupaembie pe3yJabTaThI H CIIOCOOBI ONpeieIeHIs UX Pe3yJIbTATHBHOCTH

PesynbrataMyu 3aHATUN BBICTYNAE€T IIOBBILMICHUWE YPOBHS 3HAHUW, pPa3BUTHE
MBICJIUTEIBHBIX POLECCOB U YMEHUM yUAIIUXCS.

[IIKOJbHUKK pa3BUBAIOTCS B KYJbTYPHOM 00JaCTH, OBJAAEBAIOT CHUCTEMOM
XUMHAYECKUX 3HAHUH — KOMIIOHEHTOB €CTECTBEHHOHAy4YHOM KapTHHBI MHUpa U
NPAKTUUYECKUMH YMEHUSIMU IO XMMUH, YTO MO3BOJUT UM: (POPMHUPOBATH MUPOBO33PEHUE
KaK (yHIaMEHT UEHHOCTHOTO, HPABCTBEHHOI'O OTHOUIEHHS K OKpYXKAIOIIEMY MHUPY,
KU3HU U 3[I0POBBIO0 UYEJIOBEKAa; OCO3HATh POJb XMMHYECKONW HAayKd B NpeoOpa3zoBaHUU
OKpY>KaIoIllero MHUpa; BbIpaOOTaTh EHHOCTHOE OTHOILLIEHHE K XMMHUYECKUM 3HAHUSM KaK
YPOBHIO KYJbTYPbhl Ka)KIOTO IUBUIM30BAHHOIO YEJIOBEKAa M KaK BO3MOXXHOW 00JiacTu
Oynyiel npoecCuoOHaNIbHON JEATEIbHOCTH; CUCTEMHBIE 3HAHUS U SKCIEPUMEHTAIIbHbBIE
YMEHHMs, MO3BOJAT IIKOJBHHUKAaM IIPOTHO3UPOBATH CBOWCTBA pPaHEE HE3HAKOMBIX UM
BELIECTB, YTO 00ECMEUUT UX IPAMOTHOE UCIOJIB30BAHUE B MPOEKTHO-HUCCIIEI0BATENIbCKON
NEATEIIBHOCTH, BBICOKAM YPOBEHb BBICTYIUIEHHS YYAIINXCS HA COPEBHOBAHUS IO XUMUH U
TBOPYECKUX KOHKYpCaxX €CTECTBEHHO-HAYYHOTO HAIIPaBJICHMs, a TaKXe YCIEIIHOE
OCBOEHHE MPOTrpamM 10 XUMUHU IIPU 00YUEHUH B BY3€.

OCHOBHBIMH CpPEICTBAMH TUArHOCTUKU SBJISIOTCS PaOOTHI yUalluXcsi, OLlEHUBAEMbIE
[0 PEUTHUHIOBOM CHCTEME OLICHKH, BHYTPUKPYKKOBBIE KOMAHIHBIE W JINYHBIE
COPEBHOBAHMs, a TAKIKE PE3yJIbTAThl YYACTHsI IIIKOJIbHUKOB B MACCOBBIX MEPOIIPUATUAX T10
xumuu. CrucreMa OILEHOK OINPEIENSIETCS EAaroroM.

[Iporpamma paccuntaHa Ha 32 TpPyHMHoOBBIX 3aHATHS MO 3 aKaJIEeMHYECKUX vaca
Kakzoe, Bcero 96 yacos.


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

1. COAEPKAHUE ITPOT'PAMMBbI

2.1. Y4yeOHO-TEMATHUYECKUN TIJIAH

Ne Tema 3ansTUA KounuectBo
n/n 4acoB
1 BBonHoe 3anatue. [lepBoHavaibHBIE XUMHUYECKUE TTOHSITHS 3
2 Knaccuduxkanus BemectB (ITpocThie U CIOXKHBIC BemecTBa). CMmecH. 3
PacTtBOpBI.
3 KonnuecTBeHHBIN COCTaB CMeCEi. 3
4-5 | Ctpoenue aToma. 6
6 PannoakTuBHOE M3IyUeHHE. SepHbIC peaKIluu. 3
7 KommuecTBo BeniecTBa. PacdeTsl ¢ MCMOIBb30BAHUEM OCTOSIHHOU 3
ABorajzipo

8 MaccoBsie 101 371eMEHTOB B coennHeHnd. Omnpenenennue GopMyIbl 3
BEIIECTBA 10 MACCOBBIM JIOJISIM KOMIIOHEHTOB.

9 CnocoObpl  kimaccuuKallui W HOMEHKIATypa HEOPraHWYeCKHX 3
COeIMHEHNH

10 [Ipocthie BemiecTBa. OCHOBHBIE XUMHUYECKHUE CBOMCTBA U CITOCOOBI 3
MIOJIYYCHHS METAJJIOB M HEMETAJJIOB

11 Oxcuael. Krnaccudukamusi, ocHoBHble cBoicTBa.  CrnocoObl 3
MOJIYYEHUS] OKCHJIOB

12 ['unpoxcuasl. Knaccudukanus, XMMHUYECKHE CBOMCTBA, CIHOCOOBI 3
MOJTYYCHUS THIPOKCHUIOB.

13 | AmdoTepHbie OKCUIBI U TUAPOKCHIBI 3
14-15 | Pemiennie KaueCTBEHHBIX 3aa4 MO LETIOYKaM IIPEeBpaIeHUM 6
16-17 | Pacuetsl o ypaBHEHUSIM XUMUYECKUX PEAKITUH. 6

18 | PacueTsl M0 ypaBHEHHSIM PEAKITHi, €CIIM PEareHThl HIMEIOT TPUMECH. 3

19 | PacyeTsl M0 YypaBHEHHSIM MOCIEAOBATEIIHHBIX PEAKIIHIA. 3
20-21 | MonsipabIit 00beM ra3a. ['a30BbIe 3aKOHBI. 6

29 PacueTsl cocTaBa ra30BBIX CMECEH, B KOTOPBIX TPOUCXOAST 3

XUMUYECKUE PEAKIIUU.

23 PacueTtsl 10 TEPMOXUMUYECKUM YPABHEHUSIM 3

24 | XuMuueckas cBsizb. CTpoeHHE BEIeCTBa 3

25 | CreneHb OKMCIICHUS 3
26-27 OKHCIUTETFHO-BOCCTAHOBUTEIBbHBIE peakini. OKUCIUTENN U 6

BOCCTAHOBUTEIIH.

28 PactBopbl. CiocoObI BEIpaKEHUST KOHIICHTPAIIU PacCTBOPOB. 3

29 | CmemmBaHue pacTBOPOB. PacTBOpeHne TBEPIbIX BEIIECTB U T'a30B. 3

30 | Auccoumanysi conel, KUCJIOT, OCHOBAHUM B pacTBOpPaX. 3

31 | NonHbIe peakiyu B pacTBOpax. 3

32 | UToroBoe 3aHsATHE 3

Hroro 96 4




2.2. YueOHasi mporpaMmma

[lepBoHauanbHbIE XUMUYECKUE TIOHSATHS, OCHOBHBIE XHMHUYECKHE 3aKOHBI.
XUMHYECKasi CUMBOJIMKA. XUMUSI B cUCTeMe HayK. CBs3b XMMUM C JPYTMMU HayKaMHu.
Tena u BemecTtBa. OCHOBHBIE METOJIbI MO3HAHUS B XUMHUHU: HAONIOJCHUE, M3MEPCHHE
AKCIIEPUMEHT.

ATOMHO-MOJIEKYJIsipHOE yueHue. PU3nyeckue U XUMHUUECKUE sIBJIEHUS. MOJIeKyIIbl
U aroMbl. XUMHYECKHE OJJIEMEHTHI. BelllecTBa MOJIEKYISIPHOTO U HEMOJEKYJISPHOTO
ctpoenusi. IIpocteie U cioxHble BemiecTBa. OTHOCUTENbHAS aTOMHAsl U MOJICKYJISIpHAs
Macca. BajleHTHOCT®.

3aKOH COXpaHEHHUSI MacChl BEIIECTBA. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA.
I"azoBble 3akoHbl. KonmyecTBo BemiecTBa. MolisipHas Macca U MOJISIpHBIA 00beM. Hucio
ABoraapo. ®dusnyeckre MPOUECChl M XUMHUYECKHE PEaKIUU. YCIOBUA W NPU3HAKHU
NpPOTeKaHUs XUMHUUYeckux peaknuil. Kiaccupukanus XUMHYECKHMX peakIui 10
Pa3IMYHBIM MMPU3HAKAM.

BemecTBa u cmecu. Knaccudukaius cmeceit: ['eTeporeHHble 1 TOMOT€HHBIE CMECH,
pacTBOphl. TBepable PacTBOPHI, HHTEPMETAUIMIBI, CIUIaBbl, amMmajbramMbl. JKujakue
PacTBOPBI.

CrpoeHue artoma. OKCHEpUMEHTAJIbHBIE JI0KA3aTeNbCTBA CIIOKHOTO CTPOCHMS
atromMa. PannoaktuBHOCTh. Mogenu crpoenuss aroma. (CocTaB MW BaKHEUIIHNE
xapaktepuctuku aroma. HM3zorombl. CocrosiHne 3yexkTpoHa B arome. llonsitue 00
3JEKTPOHHOM  OO7naKe. ATOMHBIE OpOMTamM. EMKOCTH  SIEKTPOHHBIX  CJIOEB.
MHorosnekTpoHubie aromsbl. [lomokeHne »rIeMeHTa B MEPUOAUYECKOM CHCTEME U
CTpOCHHE aroMa. XapaKTepUCTUKAa XHMHUYECKHUX DJJEMEHTOB TJIAaBHBIX MOJArPYINN Ha
OCHOBAHUH MOJI0KEeHUs B [lepuoandeckoit cucteme u CTpOSHUsI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWMCTB 3JIEMEHTOB M MX COCIAMHEHHMM B MEpHOJAaX M TPyIIaxX B CBETE
MPEJICTaBICHUI O CTPOCHUU aTOMOB DJIEMEHTOB.

KosnmyecTtBo BemiectBa. PacdeThl ¢ MCIHOJABb30BAHUMEM IOCTOSTHHOW ABOTaapo.
MaccoBble [101HM 3JEMEHTOB B coelIMHEeHMsX. OnpeneseHne XUMHUYECKON (OopMyIibl
BEIIIECTBA IT0 MACCOBBIM JIOJISIM €r0 KOMIIOHEHTOB.

[Ipocteie BemiecTBa. OCHOBHBIE XMMHUYECKHE CBOWMCTBA W CIIOCOOBI TMOJYyYCHUS
METAJJIOB ¥ HeMeTaluIoB. O0Ias XapaKTepUCTHKA META/UIOB U HEMETAJIOB: TIOJIOKEHHUE B
nepuoandeckorr cucreme J[.MI. MenneneeBa, OCOOCHHOCTH CTPOCHHS aTOMOB,
AJIEKTPOOTPUIIATEIILHOCTh KaK Mepa «HEMETAINIMYHOCTHY, PSIJI DJICKTPOOTPUIIATEIIBHOCTH.
Kpucrannmuueckoe cTpoeHHEe METALUIOB U HEMETAJJIOB — MPOCTHIX BEIIECTB. AJUIOTPOIUSI.
duznyeckrue CBOMCTBA METAJUIOB M HeMeTaUI0B. OTHOCHUTEILHOCTh MOHSATHM «METal»,
«HEMETaJ». XMMHUYECKUE CBOWMCTBA METAUIOB U HeMeTaUioB. lloHsTHE «mepexoHbIe
METAILIBIY, «IOJIyMETAIby (MeTamionabl). CriocoObl mojiydeHus: MeTaiiioB. OCHOBHbBIE
CILJIaBBI U UX TOJIyYCHUE.

CnocoObl  kiaccupuKaid W HOMEHKJIATypa HEOPTaHMYECKUX COCIUHECHUI.
Croco06bl  knmaccu(uKaMu  HEOPraHMYEeCKUX  BemiecTB. [loHATHE HOMEHKIATYphI
HEOpraHuveckux  BemecTB. (CucremMaTudeckass HOMEHKJIATypa  HEOPraHUYECKHUX
COCJMHCHMM.

OCHOBHBIE KJIACChl HEOPTaHMYECKUX COEAUHEHUI. ['eHeTHYeckas CBsSI3b MEXITY
KJIacCaMHU HEOPTaHWYECKUX coenuHeHuid. OKCHapl, uX KiaccuuUKaIs 1 HOMEHKIIATYypa.
CrocoObl  moydeHus: W cBoWcTBa OKCcuaoB. OcHOBaHMS, HMX KilacCUpUKAIUSI U
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HOMeHKJIaTypa. JlabopatopHble W TPOMBINUICHHBIE CHOCOOBI TOJIYYCHHS, CBOWCTBA U
mpUMEHEeHne OCHOBaHWi. Kucnmotel, mx kinaccupukamuss u HoMeHkimatypa. Oomume
CBOMCTBA, CHOCOOBI TMOJYYEHUS W TMPUMEHEHUE KHUCIOT. AMQOTEpHbIE OKCHABI U
rUApoKcubl, ux cBorctBa. Conu, ux kinaccudukamuss U1 HoMeHkiatypa. CBOHCTBa u
CIocoObl TMOdy4YeHUus: coJied. ['eHeThyeckasl CBSi3b MEXKIY KJIacCaMH HEOPTraHUYECKHX
coeuHeHn. Pelienre kauecTBEHHbIX 3a71a4 10 LIENOYKaM MPEBPAILCHH.

Mounsipubiii  00beM  uAeanbHOro Tasza. 3akoH JlampToHa. 3aKOH OOBEMHBIX
cooTHoleHHn, 3akoH ['eit-JItoccaka, ypaBHeHue MenpaeneeBa-Kianelipona. Pacuersl
COCTaBa ra3oBBIX CMECEH, B KOTOPBIX MMPOUCXOIAT XUMUYECKUE PEAKIUN.

Tepmoxumusa. Ilonarue o temnoBoM 3¢dexre peakuuu. OCHOBHBIE MOHSTHS
TepMoxuMud. [loHATHE O BHYTpeHHEW »Hepruu. DHTanbnus. CTaHZapTHBIE YCIOBUS B
tepmoauHaMuke. [loHstre o TemwtoBoM d(dekTe XUMUYECKON peakmuu. TernaoThl
oOpa3oBaHUsI U CTOpaHUsI BEIIECTB, clie/icTBUS 3akoHa ['ecca. 3akon ['ecca u cienctBus u3
Hero. TepMOXUMUYECKUE YPABHEHUS

Xumuueckass cBsa3b. CrtpoeHue BenjectBa. CylnIHOCTb XMMHYECKOW  CBS3M.
OCHOBHBIE XapPaKTEPUCTUKN XUMUYECKOW CBSI3U. THITBI XUMHUYECKOU CBSI3U. MexaHU3Mbl
00pa30BaHMsI KOBAJIEHTHOM CBsI3U. BUIbl KOBaJE€HTHOU CBSI3U. DJIEKTPOOTPULATEIBHOCTb.
CBoncTBa HMOHHOM CBA3W. MeTauinueckass CBA3b. THIBI  MEXMOJIEKYJSIPHBIX
B3aMMOJICHCTBUI: TUCIIEPCUOHHOE, OPUEHTALIMOHHOE, HHAYKIIMOHHOE. BOOpOIHAs CBA3B.
Kpucraminueckoe coCTOsIHUE BEMIECTB. TUIMBI KPUCTAIUIMUYECKUX PEMIETOK. B3anmocBsizb
THUIA KPUCTAJUIMYECKON PELIECTKU U CBOMCTBA BEILIECTBA.

OKUCINTETBHO-BOCCTAHOBUTEIIbHBIC peaKuuu. [TonsTue OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX peakuuid. CTeneHb OKUCIEHUS, IMpaBWIIa €€ OIpEACIICHUSI.
OkucneHue 1 BOCCTAaHOBJIEHUE, B3aUMOCBSI3b 3THX MPOLECCOB. BaxkxHeNIIe OKUCIUTENHN U
BoccTaHOBUTENU. COCTaBIIEHHE YPAaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
Turnbl OKHMCIIUTEITBHO-BOCCTAHOBUTEIBHBIX peaKLHnil. Metonbl pPacCTaHOBKHU
KO3 ULIMEHTOB B YPABHEHUSIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUi

PactBoprl. PactBopumMocTh. CnocoObl KayeCTBEHHOTO U KOJMYECTBEHHOTO
BBIp@XEHUs cocTaBa pactBopa. [loHATHE O pacTBOpax, cocraB pacTBOpPOB. MexaHu3m
MPOLIECCAa PACTBOPEHUS. 3aBUCHMOCTh PACTBOPUMOCTH BEIIECTB OT WX IPUPOJHI,
TeMrepaTtypbl M JaBiieHud. TemnoBble 3¢@dexkTsl mpu  pactBopeHuu. CrocoOsl
Ka4eCTBEHHOI'0 M KOJIMYECTBEHHOTO BRIPAXKEHUSI COCTaBa pactsopa. Kpucrammoruaparsl.

Teopust JIEKTPOIUTHUCCKON nucconuanuu. Peakiun nmonHoro obmena. ['maponm3
cosneil. KadyecTBeHHbIE peaklMM HAa OCHOBHbIE HOHBL. (CHOBHBIE TOHSATHS TEOPUU
AJIEKTPOJIMTHYECKON Auccourannu. Mexanusm auccounanuu. Kucnorsl, OCHOBaHuUs, COIU
U amMpOTEepHbIE THUIAPOKCHIBI B CBET€ TEOPUU DIICKTPOIUTHUYECKOW IUCCOIMAIIHH.
Crynenyaras aucconuanus. Peakinuu wmoHHOro oOMena. KadecTBeHHBIE peakIuu Ha
OCHOBHBIE KATUOHBI U AHUOHBI.

PacueTHble 3amaun.

1. BbluncieHre MacCOBOM JOJIM XMMHUYECKOTO 3JIEMEHTA 10 (JOpMYyJie COSTUHEHUS.
2. YcraHoBieHue npocreiiei (opMysbl BEIIECTBA IO MACCOBBIM JIOJISIM XMMHYECKUX

DJIEMEHTOB.

3. BbluuciaeHus 10 XUMHUYECKMM YypaBHEHUSIM KOJUYECTBA BEIIECTBA, MacChl

BEILIECTBA IO KOJIMYECTBY, MAaCCE PEAr€HTOB MU MPOIYKTOB PEAKLIUH.



4. BpruucieHus Mo XUMHYECKUM YPaBHEHUSIM KOJIHYeCTBa, o0beMa. Macchl BelecTBa
10 KOJIMYECTBY, 00BEMY, MacCE€ PEAreHTOB WITH MIPOYKTOB PEAKITUH.

5. Pacdetsl o ypaBHEHUSIM XUMHUYECKUX peakiinii. PacueTsl o ypaBHEHUSM peakiiuii,
€CJIM peareHThl UMEIOT NpuMecH. PacueTsl Mo ypaBHEHUSIM MapajlieIbHbIX PEaKLUM.
PacueTsl 0 ypaBHEHUSIM TOCIIEIOBATENBHBIX peakiuid. PacyeT TeruoBoro addexra
XUMHUYECKUX PEaKIIH.

6. HaxoxzneHue MaccoBOM 07U paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

/. 3agadu Ha BHIYMCIICHUE MOJISIPHOM KOHLIEHTPAIUH.

PacueTHbie 3a1auu.

I11. DOPMBI ATTECTAIIUU U OHEHOYHBIE MATEPUAJIbBI

Bun
DopMBbI KOHTPOJIA Buabl 0ieHOYHBIX MaTEePHUAJIOB
arTrecTanumn
PesynbraTsl BBINIOJIHEHNUS | Pemenne  3amady KOHKYPCHOTO
Bxonsmas KOHKYPCHOM  paboThl Wi | oTOOpa,  pe3yJabTaTbl  JIMYHBIX
pEUTHHT Ha OCHOBE | JOCTHUKECHUH

WHANBUYaJIbHBIX I[OCTI/I)KGHI/Iﬁ

VYyactue B pemennu 3amad, B | Cmada  3amad,  OTYETOB IO
Texymass | BBITOJIHEHUW  MPAKTUYECKUX | BHIMOJTHEHHBIM paboTam
pabor

PedTuHr yyacTHuka, yuactue B | bajuibl 3a pemieHwe 3aaad U
3aKJIIOYUTEIILHOM OJIMMITHAJIC BBITIOJTHEHUE MIPAKTUYECKUX PadoT.
Pesynbratel  pemenue 3aza4
3aKIIOYUTEIILHON OJIMMITHAIBI

HroroBas




IV. OPTAHU3ALIMOHHO-NTEJAT'OTMYECKHUE YCJIIOBUA
PEAJIN3ALIMU ITPOT'PAMMBI

4.1. YueOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne NPOrpaMMbl

[EEN

. I'muaka H.JI. O6mas xumus. — M., 2003.

2. Eropos A.C., lllankas K.I1., UBanuenko H.M. Penetutop mo xumuu. — M.: deHukKC,
2018.

3. Kopene I0.M., OBuapenko B.I1. Obmas u Heoprannyeckas xumus. Kypc nexuuii.
B T1péx wactax. — M.: llkona wumenu A.H. Konmoroposa, W3parenbcTBO
MockoBsckoro yauBepcurera, 2000.

4. Kyspmenko H.E., Epémun B.B. 2500 3agay no XuMHM C pEUICHUSIMHU JJIs
MOCTynaromux B By3bl. — M.: Dk3amen, 2007.

5. Ky3bmenko H.E., Epémun B.B., [lonkoB B.A. Hauana xumuu: ajisi moCTyNnamIux B
BY3bl. — M.: JlabopaTopus 3Hanui, 2017.

6. Ky3semenko H.E., Epémun B.B., IlonkoB B.A. Xumus. s MKOJTFHUKOB CTapIIUX
KJIAaCCOB M MOCTYMAaIOIIMX B By3bl. — M.: 2008.

7. Ky3pmenko H.E., Epémun B.B., UypanoB C.C. COOpHHMK KOHKYPCHBIX 3aJay IO
xuMun. — M.: Dx3amen, 2001.

8. Jlynun B.B., Epémun B.B., Ky3smenko H.E., [Ipo3moB A.A. Xumusa. 8 kiacc:
[Ipodunsusiil ypoBeHs. — M.: [Ipoda, 2020.

9. Jlynun B.B., Epémun B.B., Ky3smenko H.E., IpozmoB A.A. Xumus. 9 xmacc:
[Tpodunsusiil ypoBeHs. — M.: [Ipoda, 2020.

10. Hosommnckuii .M., Hosommuckas H.C. Tunel XuMu4ueckux 3a7a4d U CIIOCOOBI
ux pemenus. — M.: 2005.

11. HoBowmwunckuit U.1., Hopommuckas H.C. Xumus: ydeOHuK i 8kjacca
obmeobpazoBaTenbHbIX yupexaeHui. —M.: OO0 «Pycckoe ci1oBo —yueOHuK», 2013.

12. Hopommuckuii U.W., Hopommuckas H.C. Xwumus: ydeOHuk i 9kiacca
obmeoOpazoBatenbHbIX yupexaeHuit. —M.: OO0 «Pycckoe cnoBo —yueOHuK», 2013.

13. OmneitaukoB H.H., Mypassépa I'.I1. Xumusi. Aroputmsl peieHus 3aaad. TecTol.
—M.: 2014.

14. Copoxkun B.B., 3aropckuii B.B., Ceuranbko W.B. 3amaun Xumu4eckux
osmMinuaz. IlpuHiuns! u anroputMsel pemenui. — M.: M3narenbctBO MOCKOBCKOTO
yHuBepcureTa, 1989.

15. Typosa H.. Tabnuibi-cxemsl 110 HeopraHuyeckon xumuu. — M.:2009.

16. Xwumusa. Kypc ansa cpeaneit mkonsl. [Tog pen. I'. Cubopra. — M.: Mup, 1967.

17. Xowmuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 IO XUMUU ISl IOCTYNAIOIINX B

By3bL. — M.: 2002.

Humepnuem-pecypcot:
1. http://chemistry-chemists.com/Uchebniki.html (caiim ¢ unmepecuvimu nocobusmu
1O XUMUU O/ WKOJbHUKOS, CIYOeHMO8 U NPenooasamenetl)
2. http://www.chem.msu.ru/rus/elibrary/welcome.html (na catime  Xumuueckozo
Gaxyromema MI'Y 6 snexmponnom eude npedcmasienvl MHocue yieoHvlie nocoous,
a maxoce 0armces CCblLIKU HA Callmol U 8UOe0YPOKU)
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3. http://www.chem.msu.su/rus/olimp/ (mamepuanvt ocHosHbIX OAUMNUAOD WKOTLHUKOS
nO XUMUL)

4. Jlesuukuit M.M. YBnekarenbHas xumus. [IpocTo o ciioxHOM, 3a0aBHO O CEPbEIHOM.
— M.: ACT, 2008.

5. OJlupu H.K., lllennu C. YBaekarenbHbie onbIThl. bruonorus, pusnka, XuMusi, HayKu
o 3emuie. — M.: ACT, 2009.

4.2. MatepuajibHO-TEXHHYECKHE YCJIOBHS Peain3aliu NPOrpaMmbl

[lepeuenr HeoOxoauMOro OOOpPYAOBAaHUS W MaTEepHAIOB I pealu3aliu
POrPaMMBI.

Jlocka, Mmen, nepuoanydeckas TaOiuIla, JTOTOJHUTEIbHbIE TAOIUIBI (TPUBUAIIBLHBIC
Ha3BaHUSl OPTaHUYECKHUX BEIIECTB, HOMEHKIIATypa paJuKalioB U (YHKIIMOHAIBHBIX TPYIIIL,
SHEPrus CBSI3eW U T.J.), COPABOUYHUKU (U3UKO-XMMHUYECKUX BEJIMYWH, MPE3CHTAlUU K
JIEKIIMOHHOM YacTH 3aHATUH, METOIUYECKUE PAa3pa00TKH K 3aHATHSIM.

[udpoBoe obecrieyeHne s AUCTAHIIMOHHBIX  3aHSATUH: TPOEKTOP M IKpaH,
NEPCOHANBHBI KOMIBIOTEP C BO3MOYKHOCTBIO IIIHPOKOIOJIOCHOTO TOAKIIOUYEHUS K
HNurepuetry (MunumyM 600 kOUT/C), ayTMOKOIOHKH, MUKPOQOH, BeO-Kamepa.

[IporpammHoe oOecrieyeHue Uisl AMCTAHLMOHHBIX 3aHATUN: MNpuioxkeHue MS
TEAMS win npunoxenue DISCORD, 6pay3zep Firefox unu Chrome.

Kanyenapckue moeapwi: pydku 1Mo KOJWYECTBY ClylIaTelield, pabouue TeTpaiw,
MPUHTEP, KAPTPUITK.

KommuiekT Ta0/uI 10 XUMMH IEMOHCTPAIlMOHHbIE:

"Havama xumunn", "Hemeramnsl", "Xumwmueckue peaxuuu', "HCTpyKTHBHBIE
tabmuupl", "Crtpoenue BemiecTBa', Xumuueckas CBs3b, I[lepuoguyeckas cucrema
xumudeckux ameMeHToB .M. MenaeneeBa, paCTBOPUMOCTh COJIEH, KUCIIOT U OCHOBAHUM B
BOJIE.

Oo6opynoBanue:

banka 40 mu1 o peakTUBBI C KPBILIKON

banka-kanenbHuna 40 Mi1 ¢ KpbIIKO-KaneabHUIEH
Brokc
Bo3aymHbiil X0g0quabpHUK

Boponka nenurenbHas

BopoHka jj1s1 chIIl. BelecTB

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

© 0N A W IN -

l"azootBOAHAS TpyOKa 45°

[
©

lMazootBOAHAS TpyOKa 90°

=
I

['pyma c BO3aylIHBIM KJIalaHOM

['pyma yHuBepcanbHas 1 MUTIETOK
['pymieBuHas konbda
EMKOCTB 17151 B3BEIIUBAHUS

|
w

[
&

|
i

3axkuM Juist TpoOUPOK JIePEBIHHBIN

|
o

3alUTHBIN SKpaH
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17. Kucnoponnas nonymika, 40 i

18. Kon6a mepnas ¢ BuntoBoi kpsitkoi, 50, 100 u 1000 mn
19. Konnueckas xon6a 50, 100, 250 u 500 mu

20. Kpyrnogonnas kon6a 100, 250, u 500 mn

21. Kpyxxka dpapdoposas ¢ Hocukom Ne 2

22. JIaGopaTopHbIi CyIIMIBHBIA HIKa()

23. bans mabopaTtopHas

24. JloxkKa-mmaTenb METAUTHYECKAN

25. Jloxka-1martens /1 y3Kui

20. JIOKKH U1 COKUTAaHUSA BEIIECTB

27. MaruuTtHas MelanKa

28. Menzypka 100, 250 u 500 mn

29. Mensypka ¢ pyukoit 500 mi

30. Mepmnas konb6a 25, 50, 100, 200, 250, 500 u 1000 ma

31. Mepuast mpobupka

32. MousoTok

33. Ha6op apeomerpos obmiero naznauenus AOH-1 (700...1840) kr/m?
34. Hab6op 1o 31exTpoan3y 1eMOHCTPAIIMOHHBIH

35. Ha6op mapoctepxkueBbix Mozeneit Molymod®

36. Od4KH 3a0TUTHBIC OTKPHITHIC

37. [Tanouka /i U3BICUYCHUS MAarHUTOB

38. [Tanmouka maboparopHas s IepeMeITUBaAHUS

39. [Tepexomuuk 1/TpyOOK ¢ pazHbIMU auaM.,4/6/8-10/12

40. [Tepexoauuk a/TpyOOK ¢ pa3HbIMU AuaM.,4/6/8-12/14/16
41. [lepexoaHuk 1/TpyOOK ¢ pa3HbIMU auam.,8/10/12-14/16
42. [TuxkaomeTp 10 1 100 mu

43. IIuHNEeT aHaTOMUUECKUH

44. [Munerka rpagyupoBaHHas HEMOIHBIN ciuB 10 Mo

45. [Innerka rpagyupoBaHHas Ha MOIHBIN ciuB 1, 2, 5 1 10 M
46. [Tunerka Mopa 5 mut, 10 M, 20 mut, 25 M, 50 mut, 100 Mo
47. [Tnnerka Ilacrepa

48. [InanmeTka s KanejabHbIX peakiuil 14 sueex

49, [TnanmmeTs! 175 peakuuii m/m

50. [Inactuna ¢ TyHOUYKaMHU

51. IInactunst BOTCX, 5x10 cMm, cunukarens 60, YO 254, Ha cTekiie
52. ITnockononnas xono6a 50, 100, 250, 500 u 1000 M

53. [TompHOC TUTacTUKOBBIHN 262*158*20

54. [ToacraBka c stueiikamu "I"'opka"

55. [TopratusHsble 3nekTpoHHbIe Beckl (200 1, TounocTs 0,01 1)
56. [IpeameTHbIe cTEKIA

57. [TpuGop nmst onbITOB € 311 TokoM [1XD

58. [Tpobupka nmadopatopHas 10 M1, TUIUHIPUYECKAS ¢ BUHT.KPBIIIKOM,C JIe].
59. [TpoGupka c ra300TBOIHOM TPyOKOW

60. [Tpobupka xummuueckas [1-1-14-120, I1-1-16-150 u 11-1-21-200

12



61. [Ipobupka muMHAPUYEcKast ¢ BAHTOBOM KPBITIKOH, 15 mMi1,16x120 MM
62. [IpoGupkonepxarenb

63. [TpoOka kaydykoBas

64. [TpoOka kopkoBas

65. ITpomMbiBasiKa

66. PactBopuMOCTb cosiel, KUCIIOT U OCHOBAaHHI B BOJIE

67. Caep:a 115t mpo6oK

68. CexyHmomep

69. Cerka acOecToBas

70. Cetka naTyHb

71. Cxanbrnenb Xupypruueckuii

712. CKIsiHKA CTEKJISTHHAS CO ITUTH(OM

73. Cma3ka CUIIMKOHOBAs 11 TG OB

74. CoenuHuTEIbHBIE TPYOKH

75. CrmpToBKa

76. Crakan Hu3kuii co mkajoi 50, 100, 250, 500 u 1000 ma
77. Crakan dapdopossriit No2

78. Crekiopes

79. CrexaHHas Majioyka

80. CrekisiHHAs TpyOOUKa

81. CrexnsiHHbIE KpaHbI

82. CreKIIsHHbIE MIIACTUHKH (KPYTJIbIE)

83. Cronuk noabeMHbII

84. Crymka ¢ mectukoM ¢papdoposas

85. TepmomeTp 3nekTpoHHBIH, -50...+200 °C, +£0,05 °C, LTA-K
86. TpyOxa a1 BoAOCTpYHHOI0 Hacoca

87. YuebHo-nabopatopusiit kommmieke « XUMUS B IIKOJIE»
88. Xumunueckuit ctakan 400 mur GaTapeiHbIi

89. Xumunueckui crakad /o 100, 250, 500 u 1000 mn

90. Xumudeckuid ctakan co mkanou 50, 100, 150, 250, 400 u1000 M
91. XJopkanbpueBas Tpyoka

92. Huwmuaap 10, 25, 50, 100, 250 u 500 mn

03. Humuaap nnsa apeometpon 50, 100 u 200 M

94. Humuaap mepusbiit, 100 mi

05, Hunuuap o/m 25 mMa

96. YacoBoe cTekino

97. Yama BeimaputenbHas Nel, 2, 3,5, 6 u 7

98. Yamka [letpu cTek.

99. [IInaTens MeTaNIMYECKHI

100, IInarenp-moxka

101, UlraTuB alrOMUHUEBBIN 1715 TPOOUPOK

102| IlraTuB gys 103aTOPOB

103. IIITaTuB A1 MUNIETOK

104, IlTaTuB pisi TUNIETOK BEPTUKATBHBIN C OCHOBAHHEM

13



105. [tatuB ass MpoOUPOK

106. [ItatuB 1abOpaTOPHBIN JEMOHCTPAIIMOHHBIN

107, OSKCHUKATOP

PeakTuBbI: 40. ManaxuTOBBIH 3€JICHBIN

1. A30THast KHCIIOTa 41, Menp (cTpyKKn)
2. AmoMuHUH (TPaHYJIIBI) 42. MeTuneHoBbIN 3€ICHBIN
3. AJIFOMHUHOH 43. MeTuneHoBbI CUHUM
4, AJIOMOKAaJTUEBbIE KBACIIBI 44, MeTunoBbIit KpacHbIN
5. AMMMaK BOJIHBII 45, MeTunoBbIi OpaHKEBBIN
6. Bbopnas kucnora 46. MeTunoBblit GUOIETOBBIM
7. bpomar kanus 47. MoueBuna
8. Bbpomun kanus 48. HeiitpanpHblil KpacHbIN
9. Bpomun HaTpus 49. Hwurpar agromMunus
10. I'excarmanodeppart (I1I) kanus 50. Hurpar ammonmust
11. [excanmanodeppar (I11) kanus 51. Hurpar Oapus
12. I'uapokapOoHaT HATPHS 52. Hurpar xenesa (I11)
13. [M'uapoxkcun kanus 53. Hurpar kanus
14. IM'mapoxcun Kampuus 54. Hurpat xanbuus
15. Munpoxkcun Hatpus 55. Hutpar xo6ansTta (II)
16. I'mroko3a 56. Hutpat marnus
17. JluxpomMar aMMOHHSI 57. Hwurpar menn
18. JIuxpomar Kaus 58. Hutpat Hatpus
19. Kenatun 59. Hurpat nukens (I11)
20. Keneso (moporiok) 60. Hurpar cBunna
21. XKenezo (cTpyxku) 61. Hurtpar cepebpa
22. KenezoamoHUIHBIE KBACIIBI 62. Hurpat ctponuus
23. Nuauro 63. Hutpat xpoma (I11)
24. Wonun xanus 64. Hutpat nepus
25. Won 65. Hutpart nunka
26. WUopat kamus 66. Hutput xanus
27. o pyOumus 67. Hutput Hatpus
28. Kanuii-natpuii BAHHOKUCIIBIN 68. OKcuz almoMUHUS
29. Kanpnnii 69. Oxcup 6apust
30. KapOonaTt aMMoHus 70. Oxcwup xene3a (I11)
31. KapOoHnar kamus 71. OkcuT KanbIus
32. KapOoHnar kanpius 72. Oxcu Mmaraus
33. KapOoHnar natpus 73. Oxcupn mapranta (IV)
34. KBapueBsblit necok 74. Oxkcun Menu
35. Kpaxman 75. Oxcup cBUHIA
36. Jlakmou 76. Oxcug IMHKa
37. Jlakmyc 77. OmnoBo (TpaHyJIbI)
38. JIuMOHHas KHCI0Ta 78. Oprodocdar dapust
30. Marnwii (TTopoIIoK) 79. Optodocdar xanprus
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124. Xnopun xenesa (I11)
125. Xopua Kanus

126. XJ1opu KaJibIus

127. Xnopua kobansta (II)
128. XJopua Maraus

129. Xnopun mapranua (I1)

80. Oprodocdar Hatpust
81. Oprodocdar nuHKa
82. OpTtodocdopnas kucimoTa
83. OcHoBHOI KapOOHAT MeTU
84. [Tapadun

85. [Tepmanranar kamus
86. Popanun amMmoHust

87. Ponmanng xanus

88. Cepa (mopo1ok)

89. Cepnas kuciaoTa

90. Cunkat HaTpus

91. ConsiHas kucnora

92. CrmpT 3TUIOBBIN

93. Cynbdar amoMuHUS
94, Cynbhar ammoHMs

95. Cynbgat Oapus

96. Cynndar xkeneza (II)
97. Cynbdar xenesa (I1I)
98. Cynsdar kagmus (1)
99. Cynbdat xanus

100. Cynbdar KanbIus

101. Cynbpar xobansra (II)
102. Cynbdar mutus

103. Cynbat Maruus

104. Cynbpar mapranuna (11)
105. Cynbdart menu

106. Cynbdat Hatpus

107. Cynbpar nuxens (11)
108. Cynbdar cBuHIa

109. Cynbdar ne3us

110. Cynbar nuaka

111. Cynbdua HaTpus

112. Cynbdut Hatpus

113. TerpabGopat HaTpus
114. Tumondranenn

115. Tuocynbdat HaTpus
116. VYroinb

117. VYT01b aKTUBUPOBAHHBIN
118. YkcycHas KucnoTa
119. dropus HaTpUA

120. XJopat Kanus

121. XJIOpU1 ATFOMUHUSA
122. Xmopus1 aMMOHUS

123. Xnopun 6apus




MarepuaJsl:

1 AKBaIUCTUILISATOD

4 bamnon kucnoponssiii, 5 1

5 bannoH yrinekucinoTHsii, S I

6 BakkyyMmHBIN IIJTAHT

7 Ep1 1151 neHununuHoBBIX (JIaKOHOB
8 JIaGopatopHast mocy1oMoeyHasi MalinHa
9 Mapxkep 4epHbIT

10 HaxnauHbii KaMeHb

11 HamunbHuK KBagpaTHBIHN

12 HamunbHHUK TpeyronbHBIHN

13 Hox nns Touku cBepen

15 Hoxauiel

16 OTtBepTKka KpecToBas

17 OTtBepTKa IOCKas

18 OTtBepTKa ¢ HabopoM OUT

19 [Taket ¢ 3amMKoM

20 [TaccaTmxu

21 [Tpobromsika

22 [IpoBoxna

23 [Tractunsr TCX

24 Penykrop kxucnopoaHblit

25 Penykrop yriekucioTHbIi

26 PesunoBas TpyOka

27 CunukoHoBas TpyoOKa

28 Crnuuku

29 Cymmuika Jyist TOCY/Ibl

30 Y3KoryOIs!

31 VYHuBepc. MHAUKaTOpHas Oymara
32 OunbTpoBalibHAsE Oymara, JUCThI
33 OunbTphl Oenas JeHTa

34 QOUIBTPBI CUHSS JICHTA

35 OUTHIN AJ1 CIUPTOBOK

36 [Huno

3 AOKYMEHT NOAMNCAH
3JIEKTPOHHOW MOANUCHIO

Ceprudukar: 2DFDBAF1B4021205BE634B011A0C3EA2
Bnapeneu;: MepmuHosa Exaepua HukonaesHa
NeiicTeutenen: ¢ 05.02.2024 fo 30.04.2025
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