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1. IOACHUTEJIBHAS 3AITMCKA.

JononuutensHas — oOmeoOpa3oBaTenbHas —oOmepasBuBamomas nporpamMma «TaifHbI Mupa
9KCIIEPUMEHTOBY pa3paboTaHa Ha OCHOBAHUH HOPMAaTHBHO — ITPABOBBIX JIOKYMEHTOB.

B mponecce peanuzanuu nporpaMmsl, 00y4aromyecs: NOrPyKarTCsl B MIPAKTUKK J1aOOpaTOpHii
€CTeCTBEHHOHAYYHOTO HHMKJA. [Io uToram mpoxoJIeHus MporpaMMbl yyaluecs: Haydarcs padoTaTh
B KOMaHjie, MaJioil rpymie, IIaHuPOBaTh CBOI paboTy. OcBoMB mpueMsbl paboThl B jJabopaTopuu,
MIOHATHUS ¥ TEPMHUHBI €CTECTBEHHOHAYYHOM 00JIaCTH 00YyYaroliecs y4arcsl peuiaTb ONbITHBIM IyTEM
€CTCCTBCHHOHAYUYHBIE U TEXHUUYECKUE 3aJa4H.

Hanpaenennocms nporpaMMsl €eCTECTBEHHOHAYYHAA.

AKmyanvsnocmo npozpammol
Xumus riay0O0oKo BOIIJIA B HAIIy >KM3Hb, celana ee sapue (Kpacku, GeiepBepkn), ynooHee (oaexna,
UTPYIIKH, TUIACTUK, KOCMETHKA), ObicTpee (MamuHbl, TenedOHbI, KOMIBIOTEPHI). UTOOBI TTOMOYb
YUEHUKY MOTIOOUTh XHUMHIO, MOKHO NPOBOJUTH IKCIEPUMEHTHI, MOSBUTCS MHTEPEC K YCTPOMCTBY
npupoabl BemecTB. Tak ke OSKCIEPUMEHTHI TIOMOTYT B Pa3BUTHH MOTOPWKH, JIOTHKH, Haydar
HECTaH/IaPTHOMY MBIIUICHUIO, U TIOMOTYT PaCHIMPUTh Kpyro3op. Mcrmonb3ys peakTUBBI, KOTOpHIE
€CTh B TaOOpaTOPHH M Ha KAXKIOW KyXHE, MOKHO MPOBOJIUTH HHTEPECHBIC SKCIIEPUMEHTHI. | TaBHOE
— JIaTh YYCHHKY MOHSTH, YTO BCEMY €CTh Hay4YHOE 0OBbACHEHUE.
OmauyumensHovle 0COOEHHOCHMU NPOZPAMMBL: TIPUOOPETEHUE ONBITA HCIOIb30BAHUS PA3TUYHBIX
METO/IOB M3YYEHHs BEIIECTB; HAOMIOJICHMS 3a MX NPEBPAICHUSIMU IMPH TMPOBEICHUH HECIOXHBIX
XUMHUYECKHUX IKCIEPUMEHTOB C UCIIOJIb30BaHUEM J1a00paTOPHOTO 000pyI0BaHUS U PUOOPOB;
YMEHHE OKa3bIBaTh IEPBYIO MOMOIIb MMPU OTPABJIICHUSX, OXKOTaX W JPYTrUX TpPaBMax, CBSI3aHHBIX C
BelIeCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHUEM;
OBJIa/ICHUE TTPHEMaMH pabOThI ¢ HHOPMAIHEH XUMUIECKOTO COIEPIKaHus, IPEICTABICHHON B Pa3HO
dopme (B Buze Tekcta, hopmyil, TpaduKoB, TAOIMYHBIX JaHHBIX,CXeM, poTorpaduii u ap.)
Aopecam npozpammsl. JlanHas mporpamma mpeanosiaraer ooydenue aereit 14-15 mer. 3ansitue
CTPOUTCSI COOTBETCTBEHHO C MX BO3PACTHBIMU OCOOEHHOCTSIMH, B COOTBETCTBMM C TPEOOBaHMSIMU
Can [1uH. B 06benuHeHre NpUHUMAIOTCS BCE JKEIaroIINeE.
Obvem npozpammel. Ilporpamma paccuntana Ha 1 rox oOyueHust ¢ TOAOBOM Harpyskoii: 68 yacos.
[To manHo# nporpamme padotaet 1 rpymma.
®opMbl OpraHu3alnu 06pa3zoBaTENbHOTO Mpolecca:
KOJUICKTUBHBIE (JIEKIIUs, Oecena, TUCKYCCHs, MO3TOBOM IITYpM, OOBSICHEHHUE U
T.IL.);
rpynmnoBble (00cyXJeHue npoOiaemMbl B rpynmnax, peuieHue 3ajaad B napax u T.1.); Cpok oceoenus
npozpammut: IIporpamma paccuutana Ha 9 mecsiueB,34 Henenu. Pexrcum 3anamuii: 1 paz B Hesleno
o 1 gacy.

2. HEJIb U 3AJIAYHN

Heaun nporpamMmsi:

dbopMHUpOBaHKE y yUYalTUXCSl TIIyOOKOTO M YCTOMYMBOTO MHTEpPECa K MUPY BEIIECTB U XUMUYECKUX
MpeBpalleHnid, MPHOOpeTeHne HEOOXOUMBIX MPAKTHYECKHX YMEHHUI U HaBBIKOB MO JTaOOpaTOpHOU
TEXHHKE; CO3JaHUEYCITOBUI

JUTSL PACKPBITUS POJIM XUMUU KaK MHTErPUPYIONIEH HAyKH €CTECTBEHHOTOLIMKIIA, UMEIOIIEH OTPOMHOE
MPUKJIATHOE U BAJICOJIOTHYECKOE 3HaUCHNE. 3a1auM MPOrpaMMbl:

Obpazosamenvhvie:

dbopMUpOBaHNE TMPAKTUYECKUX YMEHUW TPU PEIICHHH JKCIEPUMEHTANbHBIX 3a7ad Npu padboTe ¢
BEII[ECTBAMH;

NPUMEHEHHUE TIOJIYYCHHBIX 3HAaHUM W YMEHHMH JJs O€30MacHOTO WCHOJB30BAaHUS BEIIECTB H
MaTcpHraJioB B 6I>ITy, CEeIbCKOM XO3STMCTBE W Ha IMPOU3BOJACTBEC, PCHICHUA MNPAKTHYCCKUX 3aaa4 B
MOBCEHEBHOM JKU3HU, MPEAYNPEXKACHUS SIBICHUN, HAHOCSAIIMX BpEA 3/J0POBBI0 YENOBEKa U
OKpY>Karollen cpene.



Bocnumamenvuvie:

CO3/IaHME TEJATOTHYECKUX CUTYAIllUd YCIEITHOCTU JUIsl TIOBBIIICHHUS COOCTBEHHOW CAMOOIICHKH U
cTaTyca y4alluxcs B TJla3aXx CBEPCTHUKOB, M€1aroroB U pOAUTENEH;

dbopMUpOBaHHE TO3HABATECILHBIX CHOCOOHOCTEH B COOTBETCTBUM C JIOTUKOH  pa3BUTHUA
XUMHUYECKON HAYKH;

coJieiicTBUE B TPO(OPHEHTALINY IKOJIHHUKOB.

Pazsusarowue:
pa3BUBAaTh  MPAKTUYECKUE YMEHUS yudaumxcs OpU  BBIIOJHEHUU MPAKTHYECKUX
IKCIIEPUMEHTATBHBIX 3a/1a4.
YUUTh TEXHUKE I[OATOTOBKM M TPOBEACHUS XHMHYECKOTO OKCIIEPUMEHTa, C IOMOIIBIO
3aHUMATEJIBHBIX ONBITOB MOJHATH y OOYUYAIOIIUXCS WHTEPEC K M3YyYCHUI0 XMMHH, YIUTh MPHUEMaM
pellleHusT TBOPUYECKUX 3a]ad, IMOMCKY aJIbTEPHATUBHOIO pEIIeHHsS, KOMOMHHPOBAHUIO paHee
M3BECTHBIX CIIOCOOOB PEIICHHUS, AaHATTU3Y U COMOCTABIICHUIO Pa3IMYHBIX BAPHAHTOB PEIICHUS, YIUTh
AKTHBHO MBICIIHTD;
pacmupsaTh TPOHEeCCHOHATNBHBIN KPYro30p, IPYAHUIIHNIO, TIOBHIIIATE OOIIHUNA YPOBEHb 00Pa30BaHHOCTH
U KYJIbTYPBL.

3. Yueonblii miau (344.)

Ne HasBanue Tem KosmnuecTBo yacoB DopmMbI
TeM Bcero Teopus IIpakTHKa KOHTPOJIS
1. | Benenue 2 1 1 Tect
2. | Kak pacnio3Hatp 15 4 11 [IpakTrueckue
BeIeCcTBa paboThL.
Nnentudukanus
BEIIIECTB.
3. | DddexTHBIC OMBITHI 8 8 DKCIEPUMEHT
4, | Xumus B 6 2 4 [IpakTrueckue
KPUMUHAIIUCTHUKE. paboThI
4. | Pabora Hanx 3 3 3amura
POEKTOM IPOEKTOB.
BukropuHa.
Hroro 34 7 27




4. Conepxanue mporpamMmbl (34 yacoB)

Tema 1. BBenenme. 3HaueHHE XMMHM B HApOJHOM XO3SMCTBE, B Pa3BUTHU HAyKH U B
MO3HAHUH OKPYXKAIOIIETO MUpa. IKCKYPCHS B XUMUYECKYIO TAOOPaTOPHIO.

[Ipuembr maGopatopHoil TexHuUKH. IIpaBmna Oe3omacHOM pabOTBl B XUMHUYECKOH
1a00paToOpuu: CO CTEKJIOM, METAIOM, IPOOKaMu U T.A. TeXHHMKa AEMOHCTpPALUU SKCIEPUMEHTA.
[TpakTrueckas paboTa: pe3ka TOHKHUX CTEKJISTHHBIX TPYOOK, 00paboTKa mMpoOOK, MOHTaX IMPHOOPOB
JUIS1 TIOJTyYEHUSI Ta30B HA TEPMETHYHOCTb.

YucThie BElecTBa B 1a00OpaTopuu, HAyKe U TEXHHKE.

Tema 2.Kak pacno3Hathb BemecTBa

O¢ddexTHpIC KaueCTBEHHBIE peaKlMd Ha KaTHUOHBI U aHWOHBI. KauecTBeHHbIE peakMy Ha KaTHOHBI
menounsrx Meramios (Li*, Na', K*, Rb*, Cs"). KauecrBeHHble peakiuuyd Ha KAaTHOHBI IIEIOYHO-
3eMeJIbHBIX METAJUIOB (Ca2+, Sr2+, Ba2+, Ra2+). KauecTBennslie peakiuu Ha Katuonsl cBuia (I1) Pb2+,
cepe6pa (1) Ag®, pryru (1) Hg *, pryru (1) Hg?". KauecrBeHHas peakuus HAa KaTHOHBI aTFOMHHHS
Al xpoma (I11) Cr’”, muuka Zn®", onosa
()] Sn“*. KauecTBeHHast peakuus Ha katuoHsl xenesza (1) u (1) Fe?*, Fe**. KauecTBenHas peaxkuus
Ha karuoHn mapranna (1) Mn*". KauectBenHast peakuus Ha kaTuoHbl Meau (I1) Cu?*, kobasbTa (I1)
Co*" u HuKest (II) Ni*". KauecTBeHHBIC peaxiuy Ha KatuoH ammonus NH ™.
KauecTBeHHble peakiiuu Ha aHWOHBI. KauecTBEeHHBIE peakiuu Ha Cylb(uI-aHHOH S?. KauecTBeHHas
peaknuus Ha cyiabdaT-aanoH SO % KadecTBeHHAs peaxius Ha CHIIMKAT- aHUOH Si0 % KadecTBEeHHbIC
peakuuu Ha xjiopua-anuoH Cl, Opomun-anuon Br', momun- anunon |I° KauecTBeHHas peakumsi Ha
cynspur-aaron SO % KauecTBeHHas peakius Ha KapOOHAT-aHHOH COs?. KauecrBeHHast peakius
Ha TUOCYJIb(haT-aHUOH S,05>. KauecrBeHHas peaknus Ha XxpomaT-anuoH CrO % KauecTBeHHas
peakuus Ha JUXpOMAT-
annon Cr O ¥, KauecTBeHHas peakuusi Ha nepMmanraHat-anon MnO ~. KauecTenHas

4
peaknus Ha MaHraHaT-annoH MnO % KauecTBeHHas peakuus Ha ¢ocdar-annon PO ¥,
4 4
KauectBenHas peakiust Ha HuTpar-annon NO ~. KauectBenHas peakiusi HarekcaimanHodeppat (11)
u (I1I) nous: [Fe(CN)g]* u [Fe(CN)6]*".
KauecTBeHHBIE peakiluu Ha MPOCThIE U CIOXKHBIE BellecTBa. KauecTBeHHas peakiusi Ha Bogopos Ho.
KauectBennas peakiusa Ha azor Np. KadectBennas peakius Ha kuciopon O,. KauectBennas
peakuus Ha 030H Os. Kauecmeennas peaxyusa na xaop Clp. KauecTBenHble peakunn Ha amMmuak NHa.
KauectBennast peakuus Ha yrapHblii ra3z (MoHokcup yriaepoaa) CO. KauecTBeHHas peakuusi Ha
yriekucnsii ra3 (muokcua yriaepoxa) CO,. KauectBenHas peakims Ha okcuna asota (1) NO.
Nnertudukanuss BemecTs 1O WX (U3WYSCKMM W XUMHYECKUM CBOMCTBaM. Pemienwme
HKCIIEPUMEHTAIbHO-PACUETHBIX 3a/1a4.
[Tpaktnueckast pabora Nel. KauecTBeHHBle peakiuu Ha KaTtuoHbl. IIpakTuueckas paborta Ne2.
KauectBennsle peakiuu Ha aHUOHBL. [IpakThdeckas pabora Ne3. KauecTBeHHBIE peakuuud Ha
IIPOCTBIE U CIIO’KHBIEBEIIECTBA.
Tema 3. D¢ dexTHbIE OIBITHI.
XUMUYECKUE TMPOIYKTBI: «COK, BOJAa, MOJOKO». OTpaboTKa METOAMKU IPOBEIEHUS
JKCIIepUMEHTa Ha (P PEeKTHOM OTbITE.
OTtpaboTKka METOAMKHU MPOBEACHUS dKCIEpUMEHTa Ha 3PEKTHBIX OMbITaX (IbIM O€3 OrHf,
«CHUPEHEBBI» TYMaH, XUMHUYECKOE «30JI0TO» H T.J.) TIOJI PYKOBOJCTBOM MperoaaBaress, o0yueHue
HAOJIOZICHUIO, BBIABJICHHIO YCJIOBMM Havajla ¢ TPOTEKAaHWS pEaKlHuid, BEACHUIO 3alHMCEei.
[TpakTuueckast pabota Ne4 Kak mocepeOpuTh MOHETY.
Tema 4. Xumus B KpUMHHATUCTHKe. KprMHUHanucTKa Kak Hayka. Mcrnonap30BaHNe XMMHYECKUX
peakiuii B KPUMHHATUCTUKE. XUMHsI — TJIABHOE OPY)XKHE JKCIepTa- KpUMUHAIHMCTA. XUMHYECKHE
peareHTl M MaTepualibl  ONEpaTHUBHOW  KpUMHUHAIUCTHYeCKOM  uHpopmauuu. OOBEKTHI
KPUMUHAIUCTUYECKUX UCCIIEAOBAHMM, NX OOHapykeHue u ¢ukcanus. Mnentudukanrs oTrneyaTkos
nanblieB. OnpeneraeHre HaIUYusl METUIIOBOTO CIIUPTa B PacTBOpE ATaHO]A. Pacro3HaBaHue YepHUI
METOJIOM OyMa>KHOU xpomaTorpaduu. MeToanKa OYHCTKH CTaphIX MOHET. DKCIIEPUMEHT.
[IpakTuueckas padota Ne5 CocrapuBanue OymMakHOTO JucTa. Mcnonb3oBanue pa3HbIX METOIUK IS
UCKYCCTBEHHOTO ctapeHust Oymaru. [Ipaktudeckas pabora Ne6 HeBunumsie
«uepHuiay. «TanHCcTBEHHOE MUCHhMOY». Hamucanue HEBUIMMOTO MHUCHMA.



Tema 5.PaGoTa Hag MPOEKTOM.

Odopmiienne mpoeKTHON paboTH! (KOMIBIOTEPHBIA U OymMaxHbBIH Bapuant). Odopmienue
CIIAIOBBIX Mpe3eHTAlMH. 3alIuTa HCCIIeA0BATeNbCKUX padoT. OneHKa pe3ynbTaToB pabOoTHI.
KoinekTuBHOE 00CYKACHHE: UTO MOJYYHIIOCh, YTO BBI3BAJIO 3aTPyJHEHUS, aHAJIU3 BCeil pabOThI Ha
NPOTSHKEHUH MPOEKTA.

O:xuaemblie pe3yJbTaThl

[IpenmerHbie:

c(hOpMHUPOBAHBI MPAKTHYECKUE YMEHUS MIPH PEIICHUN YKCIIEPUMEHTAIBHBIX 33/1a4 MPU padboTe ¢
BEIESCTBAMH;

MPUMEHSIFOTCS TIOJTYYCHHBIC 3HAHUS U YMEHUS 111 0€30TIaCHOTO MCIIOJIb30BaHMs BEIIECTB U
MaTepHayioB B OBITY, PEIICHUS TPAKTUYCCKUX 3aJ1a4 B TIOBCETHEBHOM JKM3HU, MIPEAYITPEKICHUS
SIBJICHHM, HAHOCSIIUX BPE]l 3/I0POBBIO YEJIOBEKA U OKPYKAIOIIEH cpee.

JInynoctHbIE:

CO3JIAI0TCs NeJarOrMYeCKUX CUTyallUi YCIEIIHOCTH JUIs MOBBIIIEHUSI COOCTBEHHOMCAMOOIICHKH U
cTaTyca y4Jaluxcs B I71a3aX CBEPCTHUKOB, I1€1aroroB U pOAUTEIICH;

chopMHpOBaHbI O3HABATENIbHBIE CIIOCOOHOCTH B COOTBETCTBMM C JIOTUKOH pPa3BUTHSA
XUMUYECKON HAYKU;

cojieiicTBre B PO OPHUEHTALUH IKOJIbHUKOB.

MeranpenmeTHsle:

pa3BUTHI IIPAKTUYECKHE YMEHUS ydanmxcs IPU  BBIIOJHEHUM IPAKTHUYECKUX
DKCIIEPUMEHTAIIBHBIX 3a/a4.

3HAIOT TEXHUKY [TOATOTOBKH U IIPOBEICHMS XUMUYECKOIO SKCIIEPUMEHTA, C IIOMOILBIO
3aHUMATEIbHBIX OMBITOB CHOPMHUPOBAH y OOYUAIOIIMXCS HHTEPEC K H3YYCHHUIO XMMHHU, HAY4EHBI
npreMaM peleHust TBOPUYECKHUX 3aay, MOMCKY alIbTEPHATUBHOIO PEIIeHUs, KOMOMHUPOBAHUIO
paHee U3BECTHBIX CIIOCOO0B PELICHUSs, aHAJIU3Y U COMOCTABICHHUIO PA3JINYHBIX BAPUAHTOB PEIICHMUS;
pacirpeH npodecCuoHaNbHbIM Kpyro3op, S3pyIuLus, MOBBIIIEH 00NN YPOBEHb 00pa30BaHHOCTH U
KYJIbTYpHI.

Il Opranu3annoHHO-TIEArOTHYECKU I KOMILIEKC

Kanenpapublii yueOHblii rpaduk
Hauano yyeGHOrO rosaa — 1 cents6ps 2023 roga
Oxonuanue yueOHOro roga — 28 mast 2024 roaa I[IpomomkutenbHOCTh yueOHOTo roaa — (34 Hemenn)

VYcenoBus peanusanuy nNporpaMMbl

3ansATus Kpyxka npoxoasar B 14 kabunere MBOY «I'umnazus Ne3»

Pacnionoxxenue (3Tax): 3-1i1 amaoic 3-x ymarcno2o Kupnuunozo 30anusallinonaas KaOMHETA:
54,18 M?O6BEM KabUHeTa: 170,667 mM°BricoTa kabunera: 3 m. 15 em.  Hannuue

Ta0OpPaHTCKOU: umeemca 2 1abopanmckue

Ortnenka kaOUHETa: CTEHBI: nobenka, uzéecmov  I10TONOK: nobenka,uzeecmsp

ITon: momarslid, HOKPBITHIN JINHOJIEYMOM.

Hannuue cpeacTB npeaynpekaeHusi: cucmema npeoynpeiicoenus onoxcape

NnpoBeJeHue BJIAKHOI YOopku:1 paz ¢ cymku

MHUKPOKJINMAT: OTOIJICHUE! UEeHmpanu306anHoe — 600AH0E
BEHTWIALINS: popmouka  TeMmreparypa Bozayxa: +I18.....+20
OCBEILIEHUE!

OpuCHTalUWs OKOH: MJCHAA
HaJIMYHUEC COJTHIC3allIUTHBIX yCTpOfICTBI HCATIO3UTHUII CBECTUIIBHHUKOB! nojyomkKpsimolie



pa3MeIleHNE CBETHIIbHUKOB: HOMOJI04HOe yIIeTbHAs MOITHOCTH (00111as1)600 B

Mamepuaﬂbuo-mexnuqea(ue yciaoesua peaiuzauuu nporpaMmmbl:

1. udposas JadbopaTopusi XuMus

2. KommnbroTep

3. WHTepakTHBHAs 10CKA € IPOEKTOPOM.
KasnennapHo-TemaTnuyeckoe INIAHUPOBAHHE

meramnos (Li*, Na*, K*, Rb*, Cs™).
KauecTBeHHbBIC peakIMi HA KaTHOHBI IIEIOYHO-
semenbHbIX Metamios (Ca?, Sr¥¥, Ba®*, Ra?").
KauectBennbie peaknuu Ha KaTroHbl cBuHIA (1)
Pb*, cepeGpa

(1) Ag", pryms, (1) Hg *, pryru (11) Hg™"
KauecTBeHHast peakivs Ha KaTHOHBI aTFOMHHUS
AP xpoma

(111) Cr**, wunka Zn®*, onosa (11) Sn*".
KauecTBeHHas peakiisi Ha KaTHOHBI JKeye3a
(1) u (1) Fe* Fe*,

KauectBenHas peakius Ha katioH maprasnia (I1)
Mn®* KauecTBeHHAs peaKLysl Ha KATHOHBI MEHU
(11) Cu*, koGanbra

(11) Co*" u mukens (1I) Ni**.

KauecTBeHHBIC peaKIMU HA KATHOH aMMOHHS

NH,4".

Ne Ha Tema 3ansaTus Bceero | Teopusi| Ilpakruka
n/n Ta 4acoB
Tema 1. BBeaenue.
1 2.09 OpranuzaunonHoe 3ansatue (T.B.
3HaKOMCTBO c 1
obopynoBaHueM, KaOMHETOM) 3HAUYCHUE XUMUHN
B HapOJHOM
XO35IICTBE, B Pa3BUTUU HAYKH W B TIO3HAHHH
OKpYKaIoIIEeroMupa. IKCKYPCHsI B XUMUYECKYIO
nabopaTopuio.
2 9.09 | [IpaBwiia u npuemsbl pabOThI B XUMUUYECKOI
naboparopun.lIpaBuiia 6e3omacHoi pabOThI 1
B XUMHUYECKOI1a00paTOPUU: CO CTEKIIOM,
MeTaiioM, mpookamu u 1.1. [Ipocreiiiee
o0opynoBanue u mpudoOpel. YncToie
BelIecTBa B 1a00paTopuu, HayKe U
TEXHHKE.
Tema 2. Kak pacno3naTrh BelllecTBa
16.09 | KauectBenHble peakiuu Ha KaTHUOHEL. 1 4
23.09 | UnenTndukaus BemecTB Mo X (PU3HUECKUM U
30.09 | xumuueckuM ~ CBOIcTBaM.  3HaKOMCTBO  C
7.10 | meTomamu UACHTU(PUKALTIT BEILIECTB.
14.10 | KayecTBeHHbIE pEaKIMU Ha KaTHOHBI IIETOYHBIX




21.10

KauecTBeHHEbIC pC€akuu Ha aHWUOHBI.

28.10 | KauecTBeHHbIE peakMUHA CYIb(uI-aHHOH S*
KauectBeHgast peakius Ha Cyiabdar-
aHuoH SO z KauecTBeHHast peakiys Ha CUIMKAT-
| AHHOH SiO
KauecTBeHnHble peakuuu Ha xiopua-anuoH Cl,
OpoOMUI-aHUOH
Br’, nonun-anuon I' KauectBennas peakius Ha
cynbput-annonSO % KauecTBeHHas peakius
Ha jkap6oHar-anuon CO z,
KadecTBeHHas geaKIZ[_H;I Ha THOCYJb(aT-
aHUOH -0 “, 3
KavecTBennas Eeafcg_pm HA  Xpomar-
aHUOH . .
11.11 | KauecTBeHHas P:ealcugm Ha  JUXpOMaT-
1811 | 2o .
KayecTBeHHas Rﬁaxunﬂ Ha [epMaHraHar-
aHUOH no . .
KagecTBennas R/elzaxug_a Ha  MaHTaHaT-
aHUOH nO ~. .
KagecTBennas Bealgum Ha  (¢ocdar-
aHUOH (O A
KavectBenHas peakuus Ha HUTpaT-aHuoH NO ~
KauectBennas 3
peaKiis Ha rekcarmanaodeppar (1) u (111) nonst
[Fe(CN)]* u
[Fe(CN)6]>.
25.11 | KauecTBeHHBIE PEAKIIMH HA MIPOCTHIE U CIIOKHBIC
2.12 | BemecTBa. KauecTBeHHass peakius Ha BOJOPO/I
H,. KauectBenHas peakuuss Ha as3or No.
KayectBennass peakiuss Ha kuciopox Oa.
KauectBennass  peakums Ha  o30H  Os.
Kauecmeennass  peaxyus  na xaop  Cla.
KauectBennsle peakuun Ha ammuak NHa.
KayecTBeHHast peakiuss Ha yrapHbelii ras
(moHokcng —yrmepoma) CO. KauectBennas
peakuMss Ha  yIJIEKUCABIH  ra3  (AMOKCHUJ
yriepona) CO,. KadectBeHHass peakuus Ha
okcua azorta (II) NO. Unentudukanus BemecTs
Mo UX (PU3MYECKHMM W XUMHUYECKUM CBOHCTBAM.
Penienue sKcriepuMeHTaTIbHO-PACYETHBIX 3a/1a4.
9.12 | IIpaktnueckas padota Nel. KauecTBeHHbIE
16.12 | peaxnum Ha xatnons!. ITpakTuyeckas paGoTa
23.12| No2. Kauectsennsie peaKLuUrHA aHUOHBI.
13.01
[IpakTuueckas pabora Ne3. KauecTBeHHbIE
pEaKIMy Ha MPOCTHIE U CIIOKHBIEC BEIIECTBA.
Tema 3.9¢pexTHBIE ONBITHI.
20.01 | Xumuyeckue TPOIYKTHI: «COK, BOja,
27.01 | momoko». OtpaboTka
METOAMKH MPOBEICHUS SKCIIEPUMEHTA Ha
3¢ (HEKTHOM OIBITE.
3.02 | OrpaboTtka METOIUKHN MIPOBEICHUS
10.02 | sxcnepumenTa Ha 3(h(PeKTHBIX ombITax (ABIM O€3
17.02 | orHs, «CUpPEHEBBI» TyMaH, XHMHYECKOE

«30JI0TO» U T.1I.) TIOJT PyKOBOJCTBOM
MpenoaBaTes, oOyJeHune HaOJIIOICHUIO,
BBISIBJICHU IO yCJ'IOBI/Iﬁ Ha4yaJla " HpOTeKaHI/IH




peaKuuii, BEACHUIO 3aIUCEH.

9 24.02 | Ilpaktuueckas padota Ned. OnbITsl Asst 1
MJIaIIero opara.

10 2.03 | [Ipaktuueckas pabora Ne5. HekoTopsie cekpeTsl 1
KHHO.

11 | 9.03 | Ilpaktuueckas padora Ne6. D heKTHbIC ONBITHI.

1
Tema 4. Xumusi B KpUMHHAJIUCTHKE,

12 16.03 | Kpumunanuctuka kak Hayka. lcmonb3oBaHue
XUMHYECKHX 1
peakuuii B KpUMUHAJIUCTUKE. XUMHS — IJIaBHOE
OpY)KHE JKCIIePTa-KPUMUHAINCTA., XUMHUYCCKHEC
peareHThl W MaTepuanbl  ONEpaTHUBHON
KPUMUHATHCTUYECKOM nH(pOpMAIIHH.
(dbukcarus.

13 23.03 | UneHTrdHKaIUsA OTIEYATKOB HAJIBIICB. 1

14 6.04 | OnpenesncHye HATUYUS METHIIOBOTO
CIUpTa B pacTBOPEITAHOIA. 1

15 13.04 | Pacnio3HaBaHue YEpHHI METOJOM OyMaKxHOU
xpomatorpadpun.  HeBumumbie — «depHUTIAY.
«TauHCTBEHHOE MHUCHEMOY. 1
Hamucanue HEBUIUMOTO MAChMa.
Hcnons3oBanue pasHBIX  METOAMK TUIS
HCKYCCTBEHHOTO CTapeHUS Oymard.
CocrapuBanue OyMa)KHOTO JIHCTA.

16 20.04 | MeToauKa OYUCTKH CTAPbIX MOHET

1
17 27.04 | DkciepuMEHT Ha CITy’K0€ KpUMHUHATTUCTUKHY.
1
Tema 5. PaGoTa Hax npoeKkToM
4.05 | Odopmienue u 3aMTa MPOEKTOB (MOrOTOBKA 3
11.05 | Te3ucos,
18.05 | BeicTymieHus). BukropuHa.
Hroro 34
Cnmcok Jiureparypsl

oA yuumensa:

1. Tpysnesa, H.B. FOHBI1 XUMUK, UM 3aHUMATENLHBIE OIBITHI C BEMIECTBAMM BOKDPYT HAC:
WLTIOCTPUPOBAHHOE TTOCOOME TS IKOJBHUKOB, U3YYAIOIINX €CTECTBO3HAHUE, XUMHUIO,
skonoruto.I'py3nesa H.B. JlaBpoBa B.H.,. MypasseB A.I'. - CII6: Kpucmac+, 2006.-
105 c.

2. Onbrun, O.M. Onbitel 6€3 B3pbiBoB.OnbruaO.M. - 2-¢ u31.-M.: Xumus,1986.- 147¢

3. Omnbrun, O.M. JlaBaiite noxumuunM! 3aHUMAaTeNIbHbIE ONBITHI 10 XUMUKH.Onbrud O.M.

— M.: «Jlerckas nmutepatypar, 2001.- 175¢




4. Cwmupnosa, I0.1. Mup xumuu. 3aHUMaTeNbHBIE pacckasbl 0 xumun.CmupHoBa 0.1,
Cankrt-Ilerepoypr, "MuM-3kcnpecc”,1995 roa.- 201c

ona odyuarowuxca.

1. Ona ®. Buumanue: netu! 3anumaTtelbHbIEe ONBITH U 3KciepuMeHThl. Ona, @, lrompe
K.-I1., Kubep A.-M, Jleba I1., Jleorom. k. - M.: Aiipuc [Ipecc, 2007.- 125¢

2. Promun, B. A30yka Hayku JiJIsl FOHBIX TeHUEB. 3aHUMaTeNnbHas Xxumus.Promun B. - 8-¢
u3a.- M.: LHenrpnonurpad, 2011.- 221c.

3. Onbrun O.M. Uyneca Ha BBIOOD, WIM XUMHUYECKHUE ONBITHI 111 HOBHUKOB:HaydHo-
nomnynsipras ut-pa / Puc. T. Koposunoii u E. Cymaroxuna; ¢gotorp. JI. Uuctoro. — M.:
Her. Jlut., 1987. — 127 c., un. — (3Haii 1 ymei).

[Ipunoxenue

MeTtoan4yecKkue MaTepHuaIbI
Tema 1. Tect no BBeJeHUIO (BBIOEPUTE OJUH IIPABUIIBHBIN OTBET)
Yro nzyuaetr xumus?
a) Tena; 0) BEILECTBA; B) CMECHU; I') paCTBOPbI
Kakoe cBoiicTBa 0oTHOCUTCS K (pr3HUECKUM CBOMCTBaM BelecTa?
a) ropeHue; 0) MIaBJIeHNE; B) U3MEHEHUE 1IBETA BELIECTBA; I') BbIIEIICHUE Ta3a
Kakoe cBOIICTBO OTHOCUTCS K XMMUYECKHM CBOMCTBAM BellleCTBa? a) pacTBOpEHUE; 0) BbINajieHne
0CaJiKa; B) CMEIIMBaHuUE; T) IiaBieHne4.Kak nmpaBmiibHO ONpeIesuTh 3amax BemecTna?
a) HOJTHECTHU CKJIIHKY K HOCY U INIYOOKO BJIOXHYTh; 0) IOAHECTH CKIISHKY K JIMIY HA YPOBHEHOCA,
HaIpaBUTh MAPbI BEIECTBA ABIKCHUEM JIAJIOHU; B) B J1a00OpaTOpUN HENb3s HIOXATh BEIIECTBA
Bo Bpemst paboThI cielyeT UCIoIb30BaTh PEaKTHBbI B CTEKJISIHHOM Mocye:
a) 6e3 STUKETOK; 0) C STUKETKOU, Ha KOTOPOH yKa3zaHa (hopMyiia 1 Ha3BaHHE BELIECTBA; B) C
STUKETKOMN, Ha KOTOPOM HEYeTKO BU/IHA 3allUCh
Harpesas mpobupky, He0OX0IUMO:
a) HaIpaBJIITh OTBEPCTHUEM BBEpX; 0) epxkKaTh €€ pyKaMu; B) HAlPaBJIsATh OTBEPCTHEM Kcebe; T')
HAIpaBJIATh B CTOPOHY OT BCEX
YroObl mpoOupKa He JIONHYA!
a) ee HarpeBaroT TOJIbKO CHHU3Y; 0) CBEpXY; B) MO BCEH JUIMHE; T') CHaYasa MpoTrpeBarOT BCIOMPOOUPKY,
MIOTOM Ty YacCTh, IJIe HAXOIUTCS BEIIECTBO
B cnyyae nomaganus BelecTBa Ha KOXKY WIM B TJ1a3a HY)KHO:
a) MPOTEPETH TPSIIKON WM JIaJI0HBIO; 0) COOOIINUTE YUUTENIO; B) paccKa3aTh TOBApUILAM; T )IPOMBITh
00JIBIIUM KOJIMYECTBOM BOJIBI;
CnupToBKYy
a) HeJb3sl OJUKUraTh CaMOCTOSTENIbHO; 0) HaJ10 O/PKUTATh CIIMYKOM; B) MOXKHO MOJKUTaTh
3aKUTAJIKON; T') MO’KHO MOJPKUTaTh OT APYroi CIUPTOBKH.
Tema 2. [Ipaktnueckas padorta Nel. KauecTBeHHbIe peakiuy Ha KaTHOHBI. [IpakTnueckaspabora
No2. KauectBeHHbIC peakiiuu Ha aHNOHBI. [IpakTrueckas padora No3.
KavecTBeHHbIE peakIy Ha IPOCTHIE U CIOKHBIE BEIECTBA.

Tema 3. P deKkTHBIC ONBITHI

[Tpaktuyeckas padora Ne4. OnbIThl /Ui MiIamIero 6para.

«BonopoiHbIE MBIIBHBIE ITy3BIPU»

B He6omb1110# My3bIpeK C MIaCTMACCOBOM KPBIIKON, B KOTOPOW MPOIENIaHO OTBEPCTHE U BCTaBJICHA
TpyOoOUKa OT coka (yKperuisieM e€ IIacTHINHOM), TOME[aeM HECKOJIbKO KYCOUKOB LINHKA U
HaJIMBaeM HEMHOTO pa30aBiIeHHOMN COJISTHON KUCIO0Thl. KoHer TpyOoukuoIycKkaeM B MbUIbHBIN
pPacTBOp — Iy3bIPU ITOJHUMAIOTCS BBEPX.

Zn + 2HCI =ZnCly + H,



«BacunbkoBasi po3a U pO30BbIi BACUIIEK)

Cnenatb U3 punbTpoBaILHON OyMaru 1Ba BETKA, BACHJICK MPOIUTATh CIIUPTOBBIM PACTBOPOM
denondranenna,a po3y — paCTBOPOM MEIHOI0 Kylopoca, BRICYIINTh. [[BeTOK yKpenuTh Ha KpPBIIIKE
CKOTYEM. 3aTeM B 6aHKy HAJIUTh HCMHOI'O aMMHUaAKa, OITYCTUTh HBCTOKBHHU3 6YTOHOM, HEC KacCaiaACh

KUIAKOCTH, U 3aKPBITh KPLIIIKY. L[BCTKI/I B 6aHKC OKpalInBarOTCAB MaHHHOBBIﬁ OBECT U CHHI/Iﬁ.
CuSO; + 2NH,0OH = Cu(OH), + (NH,),SO04

«DapaoHOBBI 3MEN»

B BbInapuTenpHyo Yalky, HachlaTh TOPKOM MECOK, IPONUTAaHHBIN ciupToM. B neckecnenars
yriryOiieHue, B KOTOPOe MOJI0XKHUTH 1 T muIeBoit copl 1 9 r caxapHOU MyApPHI.

ITocne sToro nomxeus cnupt. Caxap IUIaBUTCS U IIpeBpalaeTcs B Kapamens. M3yriny6nenus
BBINIOJI3a€T TEMHO-CEPast 3Mesl.

2NaHCO3 = CO, + Na,CO3 + H,0O

«I[Ipumep3anue crakana»

B TonkocrenHnsblit ctakad HaauTh 200MI1 BOJBI U TOCTaBUTh HA MOKPYIO J1o11euky. [loToMBBICKHIIATh B
crakad 120r aMMuaYHOM CEIUTPHI U MEpEeMeNIaTh CTEKISTHHON MaJIOYKOM.

CrakaH npumep3aer.

[TpakTuueckas padorta NeS. HekoTopble cekpeThl KMHO.

«OtceueHne pyKu»
Pyky «nanuentay npotepeTs «iHonom» (pactBopoM xiopuna xkenesa (I11)). [Totom mpoBectumno pyke
TYIIOM CTOPOHOI HOXa, KOTOPBIM BBIHYTh U3 «CHHUpTa» (pacTBopa poaaHuaa kanus).Ha pyke

MOABJIACTCSA CIICHA «KPOBH».
3KCNS + FeCls = 3KCI + Fe(CNS)s

«CekpeTHbIe UEpHUIIa»

Bo Bpemena kuraiickoro umneparopa Llunn Hluxyannu (249-206rr 10 H.3.) THCATUPUCOBBIM
OTBapOM, KOTOPBIN MPOSIBISLIA OTBAPOM MOPCKHX BOJOPOCIICH.

Taiinsie areHTsl M.I'po3HOIO nucanu JTyKOBbIM COKOM, a JIeHHMH MosokoM. TekcTrposBisgeTcs npu
HarpeBaHWH, MPOTJIAKUBAHUH YTIOTOM.

[nuonka Mara Xapu ucmosib30Bajia XJ0opua KoOalbTa, KOTOPBIN MpU HarpeBaHUU cuHeeT. Bepa
3acynud, cTpensBIas B rpajioHadaibHUKa TpenoBa UCOb30BaIa XJIOPHU] JKeJie3a, KOTOPBIH
MIPOSIBISIETCS POJAHUIOM KaJusl.

PacTBOpoM >kenToi KpOBSIHOW CONTM HAMKMCATh TEKCT Ha Oymare, 3aTeM BBICYIIUTh. 3aTEMCMOYUTH
Oymary pactBopom xJopuja xenesa (I1I). [TosBrnsroTcst ssipko cuHue OYKBBI, HE HCUE3aI0ue TPU
BBICHIXaHHH.

Hcue3arwmue yepuuia («3amucku Ganromaca): B S50r pactBopa ioaa BebnaTh 1 TOKKyKpaxmara,

oruibTpoBath. Hammcars Tekct, uepe3 1-2 nHg HaAMKMCh UCYE3HET U3-3a yJIeTy4HBaHUs Hoja.

[Tpaktuyeckas padora Ne6. Db heKTHbIC ONBITHL

«l"oprogas cmecob»

Ha GomnbIryro skeNe3Hyro TIACTUHKY MOJIOKUTH CTPYKKY, o Hee — 0,31 mepmaHraHatakaimus u 2-3
KaIUIA CEPHOM KUCIIOTHI. BaTy CMOYUTB STUIIOBBIM CIIUPTOM U KallHYTh HA IIPUTOTOBJICHHYIO CMECH.
CrnupT 3aropaercs U 3aKUraeT CTPYKKY.

«ITepo xap-nTUIbD

B wamike 1y1st BelapyBaHus B CIIUPTE paCTBOPUTH COJIM CTPOHIIMS, HAaTpus, 6apus u ap.Crnupt
nojkedb. [1mams okpammBaeTcs B pa3HbIe LIBETA.

Wnu 3axedb cyxoe roprouee, 3aTeéM 0JJHOBPEMEHHO BCHINATh C IOMOIIBIO JIOKKH JUISAC)KUTAHUS
pasusre com: Ba”* Sr** Na*Cu®*



«"opsmuii cHEr»

B cTakan momecTuTe CHEr, yIIOTHUTE. BO Bpemst ombITa He3aMETHO JIJIsl 3pUTENICH yriyOUTeB CHET
Kycouek kapouaa kanbius. Korga nosBUTCs ciiadblil IIMOK, TOI0KIUTE.

CaC, + 2H,0 = CH, + Ca(OH)z

«Hecropaemslii II1IaTOK»

HocoBoii miaTok u3 xjom4aTo0yMaXHOW TKaHU TTOMEIIaeM B BOJY, 3aT€M CJIErKa OT)KUMaeM(YTOOBI
OH OCTaBaJICA BJIAYKHBIM) M CMAauMBaeM 3THJIOBBIM CIUPTOM (3apaHee). Bo Bpems ombiTa fepxum
MJIATOK TUTEJIbHBIMU HIUIIIIAMH U TTOJKUTAEM C MMOMOIIBIO JUTMHHON JTyYHUHBI.

«OyucTka MEeIHON TPOBOJIOKH»
[TouncTUTh METHYIO MMPOBOJIOKY HAXKIAYHON OyMaroi, 3aTeM pacKaJuTh B TUIAMEHUCITUPTOBKH C
MTOMOIIIBIO IIMIIIOB U OMYCTUTH B crUpT. [Iporiecc moBTOpUTH.

«OrHeHHas Ha{IUCh»

['OTOBAT KOHLIEHTPUPOBAHHBIN PAcTBOP HUTpaTa Kanus. st atoro B 15 mi1 ropsiueit Bozibl
pacTtBopstOT 20 T COJIM. DTUM PacTBOPOM JEIa0T HAAIIUCh HE OCTaBIISIs IPOMEKYTKOB U IPOITYCKOB,
JIAI0T BBICOXHYTb, @ 3aT€M OCTOPOKHO € KPArO IMOKUTAI0T JIyYHHKOM.

«Bynkan bérrrepa»
IToctenuTs razery, NOCTaBUTh HAa HEE BBIIAPUTEIBHYIO YallKy. HacelnaTe ropkoil 1uxpomarkanus,

MOYHO J00aBUTh JUIs 3 dekTa moporiKa Maraus. 3aTeM HEMHOT'O KallHyTh CITUPTA UITOKEYb.
(NH4)20Y207 = Cr,0O3 + N, +4H,0

«HM3roroBnenue dpotorpaduii»

Ha yucre 6ymaru cienats 1t000# pucyHOK GeHondTanienHoM. BeicymuTs. Bo Bpems orbita
COpBI3HYTH JIMCT U3 MyJIbBEPU3ATOpPa C TUIPOKCHUIOM HATPHSI.

HapucoBaTh puCyHOK MOJIOKOM, a MOCJE BBICBIXaHUs MPOTIAAUTh yTIoroM. HapucoBaTh KUCIOTOH,
3aTeM MPOCYUIUTh U MOJIEPKaTh HaJl TUIAMEHEM CITHUPTOBKHU.

Onucanue HEKOTOPBIX OIBITOB B3SIThl U3 KHUTH «3aHMMATENIbHBIC 3a7aHus ¥ () (EKTHBICOIBITHI 110
xumuny - Crerue b.[1., Anmuk6eposa JL.IO. - 2002

Tema 5. OdopmieHure u 3amuTa NPOEKTOB:

IIpuMeHeHre HHAUKATOPOB.

D¢ eKkTHbIC ONBITH HA KyXHE.

C HoBbiM rogiom! (mpuMeHeHrne NMPOTEXHUKU U TeXHHUKA O€30M1aCHOCTH)
«Parickue canp»

IIpuMeHeHre METOIOB aHaIU3a IIPU ONPEACIICHUH KaueCTBa IIPOAYKTOB.
Kona — HanuTok mim xumudeckuid peaktus. U1 1.1

BukTopuna «3aHumMareabHasi XuMHs» (HOMEp BOIIPOCA COOTBETCTBYET KOJIMYECTBY OAIIIOB,
KOTOpBbIE MOTy4aeT KOMaH/1a IPHUIT0JIOKUTEIbHOM OTBETE).

[Tepserii anement Iepuonnueckoit cuctemsr .M. Menneneesa. (Booopoo)

dopmyina noBapennoii coiu. (NaCl)

Hayxka o BemecTBax u ux cBocTBax. (Xumusi)

B orne He roput u B BojJie He TOHET. (Jled)

Bemecta, cocTosimue u3 ABYX 3JIEMEHTOB, OAMH M3 KOTOPBIX KUCIOPOI.(OKkcuost)

Kak Ha3pIBatoTCs pacTBOpUMbIE OCHOBaHUS. (LL[enouu)

Cxonpko rpynn B [lepuoanueckoii cucreme J[.W. Menneneesa. (Bocems)

Kaxoit ierkuii MeTasI UCTIOIB3YIOT B caMOIeTOCTpoeHUu? (Anromunuii)@opmyna Bojsl. (H20)
B 3T0#1 cTeKIsHHOM MOCy/ie CMEIIMBAIOT MajIble KOJMYECTBA BELIECTBA U MPOBOASITXUMUYECKHE
peakunu. (IIpooupra)

Mertasi, 0OHapyKEHHBIN B YIaBIIUX MeTeopuTax. (2Kenezo)



Kaxoit nHepTHBIN Ta3 UCTIOAB3YIOT JUIsl 3aMOJIHeHMS Tupuxkaonei. (1 enuit)

HazoBute kuciaoTy, KOTOPYIO MPOMKUCHIBAIOT MTPH HEKOTOPBIX 3a00JIeBaHUSX Kenyaka. (Pacmeop
COJISIHOU KUCTIOMbL)

Uemy paBHO 4HCIIO 37EKTPOHOB B atoMe? (Ilopsaoxkoeomy Homepy)

O kakom BeniecTBe nucai Autyan e Cent-Dk3tonepu ... Thl camoe 60JbII0e00raTcTBO Ha
cere...” (O 6ooe)

MerTasibl 1 HEMETaJTbI

10. HazoBuTe MeTasl, BRI3BIBAOIINN “Uxopanky’? (3o10mo)

20. Kakoiif HemeTa1 MpUIaeT TBEPAOCTh U Oenu3Hy 3yOHOU amanu? (@mop)

30. Kakoit HemeTaut ObUT HA3BaH “3JIEMEHTOM XU3HU U MbIcin”? (Pocghop)

40. Kakoit meTaym MokeT 60JeTh “aymoii”? (Ono6o)

50. Ecnu BepuTh ApeBHEMY HCTOPUKY, TO BO BpeMeHa noxojia Asiekcanapa MakenoHnckoro B Muauro
oQuIIepbI €r0 apMHUH CTPAJAJIH JKETYJOYHO- KHILIEYHBIMU 3200JIEBAHUSIMU TOPA3/I0 PEXKE, YEM
COJIIIATHI, €/1a ¥ MUThE OBUIM Y HUX OJIMHAKOBBIC, aBOT METAJUIMYECKas ocyaa pa3Has. 13 kakoro
YyIOACHCTBEHHOI0 MeTajuia ObLTa M3roToBieHa oduniepckas nmocyna? (Cepeopo.)

XUMHUYECKHE 3aragKu

["ocTh M3 KOCMOca TIpUIIIENT B BOZE MPUIOT cebe Haten. (Booopood)

JaBHo n3BecTHa yenoBeky.OHa TATy4a U KpacHa.

Eme no 6poH30BOMY BeKy

3HakoMa B CIUIaBax BceM OHaA. (Meob)

MeHns B cocTaBe MpaMopa Haiu, 5l TBEpIOCTh MPHIAI0 KOCTH,

B cocraBe u3BecTH erie MeHs Haiaenb Teneps MEHs Thl, BEpHO, Ha30Bellb. (Karbyuil)

S KpbLIATHIH SJIeMEeHT

B nebeca neuy Ha kepocune,[IpoBoxXy TEmIo u TOK,

Haxoxych B ipupojie B riauHe. (Anomunutl)

OHn 0e3KM3HCHHBIM 30BETCS, HO KHU3Hb 0€3 HEero He co3naeTcs. (Azom)

3akonuute (ppazy

21% 1o oO6vemy B BO3ayxe 3aHUMAET ... (Kuciopoo)

JloK1b — 3TO ... sIBIICHUE (Pusuueckoe)

AJNFOMHHHEBBIC U KEIIE3HBIE CTPYKKH MOXKHO PA3HCIUTh ... (MACHUMOM,)

®opmyia yrapHoro rasa ... (CO)

KymopocHoe macio — 3t10... (cepuas kucioma)

Bepute nu BB, uTO... ([a unu HeT)

ApreHTuHa Ha3BaHa B uyecThb cepedpa? (/la)

[TnaTtuHy Ha3BaIM “rHUIIOE 30J10TO”, “NATryIIadbe 30J10T0”, “cepedpuiko”.(Ha)

I'puBHa — 310 cnuToK cepedpa maccoit 200 r. Ecin 3TOT cnuToK pyOouu nomosiam, TOnoaydaiu
rpuBeHHUKH? (Hem, pyonu)

[TepBbIit ICTOPUYECKH U3BECTHBIN MACTIOPT ObLT OpOH30BLIN? (/[a)

Diidenena OanrHs ““xkene3Has Magam’’, TaK €€ 4acTo Ha3biBaloT B [laprke, terom Ha 15 cMmBbIIIe, YeM
3umoit? (/la)

[TepBoHavanbHbIE XUMUYECKHE TTOHSITUS

Kax naspiBaercsa nudpa nepen popmynoi uinu 3uakom? (Kosgguyuenm)

Enunuiia m3amMepenus KoauuecTsa Bemectsa. (Mosb)

SIBieHME, IPU KOTOPOM ITPOUCXOTUT ITPEBPAIIICHUE OJHHUX BEIIECTB B JIPyTUe

Ha3bIBACTCA ... (XuMuueckoe)

Menbyaiiinast yacTuIa BEMIECTBA XUMUYECKH Hegenumast. (Amom)

ModnsipHbIii 00beM JIFOO0TO Ta3a MPH H. y. paBeH ... (22,4 1/monb)

[IpeBpamienue 6e3 nmpeBparieHui

Kakoii xumuueckuii 21IeMEeHT HOCUT Ha3BaHUe cocHOBOTO sieca? (bop)

B HazBanuu 6;1aropoIHOT0O MeTasula 3aMEHUTE NEPBYIO0 OYKBY U MOJyYUTE HA3BaHHUE U30BITOUHO
YBJIQKHEHHOTO Y4acTKa 3eMJTU, 3apOCIIEro pacTeHUSIMU (3010mo— 6010Mmo)

OT KaKoro MeTaia Hy>KHO 0Tpe3aTh 1/3, 4To0bI moayunnoch u3BecTHasIKOCTh? (Cepebpo — pebpo)
B Ha3zBaHme Kakoro XMMHYECKOTO 3JIEMEHTa BXOIUT Ha3BaHue aepesa? (Huxens)

B Ha3BaHuM ranoreHa M3MeHHUTE MOPSAIOK OYKB U TOTYyYUTE Ha3BaHUE TBEPAOTO TOILUIMBA, KOTOPOE
4acTo UCMOJb3YeTCs KaKk OpraHuyeckoe ynoopenue.(@mop — mopgh)XuMus U IKOJIOT U

20. HazHaueHue OYHCTHBIX COOPYXKEeHHUH. (Ouucmra cmoyHvlx 800)



40. B xakoii yacTu orypiia CoAep>KUTCS O0JIbIIIE BCETO HUTPATOB. (B kodicype)

60. Kakoe TOMIIMBO SBISIETCS CAaMBIM YKOJIOTHUECKH YUCTBIM? (Bo0opod)

80. BemecTBo ne3uHbUIMpyroIe BOAY HE OCTaBJIsIoIIee IPUBKYC. (O30H)

100. HazoBuTe HEe MEHE TpeX BaKHEHIINX III00ATBHBIX IKOJIOTHUECKUX MPOOIEMbI YeI0BEYECTRA.
(O301086b1€ ObIpbL, KUCTOMHbIE 00HCOU, NAPHUKOBYLU d¢hheKkm, 8blpyOKaIecos)

lManepest XuMuKoB

20. Yto orBeuan Muxaun BacunseBuu JIomoHocoB Ha Borpoc “Kto Bwr monpodeccun?” (Xumux)
40. JIrobumoe 3anstue [mutpus BanoBnya MeHeneeBa B 4achel oTabixa. (Kieumwsoopooichvie
AWUKU-4eMOOAHDL)

60. Ha3oBuTe (hamMHIIHIO BBAAIOLIETOCS PYCCKOTO XMMUKA M KOMIIO3UTOpA, aBTopaoneps! “KHs3b
Uropw”. (A.1l1. Bopooun)

80. Kakoii y4eHbIi mpe IOk B Ka4eCTBE CHMBOJIOB XMMHYECKHUX dJIEMEHTOBHAYAIbHBIC OYKBBI
JATUHCKKUX Ha3BaHUU. (Au bepyenuyc)

100. DTOT 3HAMEHUTHII YU4EHBIH B OJJMHOYKY COBEPILIIII OJIET Ha BO3AYIITHOM IIape s
HAOJII0/IEHUS] COJTHEYHOI KOPOHBI BO BpeMsi COJTHEUHOTo 3aTMeHus. OH 3a 4 yacanposieTes MyTh B
100 xm. HazoBute ero ums ({mumpuii Meanosuu Menoeneeg) Xummusi B ObITY

20. be3 kakoro BelIecTBa HeNb3sl OTYTIOKUTD NiepecyiieHnble Beuwu? (besz 600sbi)

40. HazoBuTe MeTasul, HAXOSAIIUICS TPH KOMHATHON TEMITEpaType B )KUIKOMCOCTOSHUH. [ ie oH
ucnonesyercs? (Pmymo, 6 mepmomempe)

60. YenoBedecTBO ¢ IPEBHUX BPEMEH HCIOIB30BAJI0 KOHCEPBAHTHI ISl XpaHEHHS MTPOYKTOB.
HazoBuTe He MeHee TpeX OCHOBHBIX KOHCEPBAHTOB ([logapenHas conb,meo, Macio, yKcyc)

80. Kakoe BemecTBO UCIIONB3YETCS ISl 00paOOTKH CIUIIIKOM KHCIBIX T04B? (HM38ecmuy)

100. be3 vero HeNb3s UCIIEYb TUPOT U3 KUCIBIX 10710K? (be3 coowi)

XUMUYECKUE AIIEMEHTHI

20. Camblii pactipocTpaHeHHBIN Ha 3emIie aieMeHT. (Kucnopoo)

40. Kakoif XuMHUECKUH 2JIEMEHT HE HMEeT IMOCTOSHHOM nponucku B [lepuonndeckoiicucreme
XUMUYECKHUX AJIEMEHTOB? (Booopoo)

60. Kaxkoii 3memMeHT Ha3bIBaeTcs Kak 1uiaHeTa ColHewHOU cucteMbl? (Vpan)

80. Kakoif XMMHYECKHIi 3IEMEHT COIEPKUTCS B MOPCKUX Bogopocisix? (Hod)

100. Kakoii xXuMHA4YecKui 3JIeMEHT Ha3BaH B 4ecTb Poccuu? (Pymenuil)

BerecTBo mpuBBIYHOE U HEOOBIYHOE

20. TTouemy Jieq HE TOHET, a TUTABAET HA TIOBEPXHOCTH BOJBL. (1110mHocmb ib0amenbuie niomHOCmU
6000b1)

40. TMouemy 11t akBapryMa He IPUTOHA KuTistaeHast Boga? (He codepoxcum kuciopoo,



PulOKU 2uOHYmM)

60. Xumuueckas CBSI3b B MOJIEKYJIe BOABL. (Kosanenmuas noasapuast)

80. Kak Ha3pIBaeTCs uricTast BOJIa, HE coaepikaias npumecen? ({ucmuniuposanrnas,)

100. [Touemy TpyZHO XJIONATh B JIAJOUIM O] BOJAOH. (I[1omHocmb 60061 Oonbeniommocmu
6030yXa)

IIpu paBeHcTBe 02/JI0B OJIy4YeHHBIX KOMaHAaMHu NpoBoauTces “30510T0i payna”’Bonpocsl
3TOrO payHJa MPUHOCIT KOMaHJaM oT 1 10 S 6a/LU10B B 3aBUCUMOCTH OT KOJIMYECTBA
MCIIOJIb30BaHHBIX MOACKa30K. OTBET NOcie NepBOoi M10/ICKAa3KU OLIEHUBAETCS B S5 0aJ10B, 1IOCIIe
BTOpPOii — B 4 6asma u 1. /.

Bomnpoc 1. Yranaiite XUMUYECKU JIEMEHT.

1.B opranusme 4esioBeKa ero COACP>KUTCS OKOJIO 3 T, U3 HUX MpUMEPHO 2 T — B KpoBH.2.I1o
pacnpoCTpaHEHHUIO B 36MHOM KOpE OH YCTYIAET JIMILb KUCIOPOY, KPEMHUIO U aTIOMUHUIO.
[TepBoHaYaIbHO KCTOYHUKOM COOTBETCTBYIOIIETO TOMY 3JIEMEHTY IIPOCTOTO BEIIECTBA ObLIH
yHaBIIKXE HA 3€MJII0 METEOPUTHI, KOTOPBIE COAEPHKAIN €r0 IOYTH BUMCTOM BUJIE.

[TepBOOBITHBII YesIOBEK CTaJl UCIOIB30BAaTh OPYAMS U3 3TOTO BEIECTBA 32 HECKOJIbKOTHICSUEIETUN
JI0 H. 3.

B gecthb 3TOrO0 316MeHTa OB Ha3BaH ILENbIi eproy yenoBedeckoit ncropuu.Otet: JKenezo
Bonpoc 2. Yrapnaiite BeniecTso.

VYnanok u pacnaa Pumckoit umnepuu (o MHEHHIO HEKOTOPBIX YYEHBIX ) ObLITHOOYCIOBIECHBI
OTpaBJIEHUEM 3TUM BEIIECTBOM.

Panbliie ero 706aBisiid B IJI0X0€ BUHO 7S YITYYIIIEHUS BKYCa.

B IpeBHeM PuMe ero mmpoko UCIosb30BaIu I M3rOTOBJICHNs KyXOHHOW YTBapH,BOAOIPOBOJIHBIX
TpyO, MOHET, THPb.



Oy X1aJ1 B OKEaHe.

OHO BBI3BIBAaCT MAacCCOBBIE caMOyOuiicTBa KUTOB.3.OHO BXOJUT B COCTaB BYJKAHUUYECKUX Ta30B.
Ono o0Opa3zyercs MpH HEMOJIHOM CTOpPaHHUH YTIepoaa.

[Tpu oTpaBIEeHUN UM HACTYIAET KUCIOPOTHOE TOJIOJaHUE TKaHEH, B 0COOCHHOCTUKIIETOK
LHEHTPAJIbHOM HEPBHON CUCTEMBI.

OtBert: YrapHsiii ras

Bonpoc 6. Yranaiite BemectBo. (Kpemnuti.)

1. Kpucrainuyeckas pemnieTka 3Toro BeIiecTBa Takas xe, Kak y anMasa.2.Ero ucrnonas3yior B KauecTBe
MOJIYTIPOBOTHUKA.

3.IIpu BBICOKMX TeMIepaTypax OH BOCCTaHABIMBAET MHOTHE METAJLIBI U3 OKCUIOB. 4.9TO caMbIit
pacnpoCTpaHEHHBIM XUMUYECKHI JIEMEHT Ha 3eMJie rocie Kuciopoaa.S.OH BXOJIUT B COCTaB
PEYHOTO MecKa.

OtBer: (Kpemuuid.



