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t‘/ NMosicHuTenbHaaA 3anucka.

MogepHusaumnsa obpasoBaHus 3aTparMBaeT B NepByld oyepelb y4ebHble AUCUUNIUHBI
€CTEeCTBEHHOro UMKNa, W 3TO, K COXamneHblo, He uaeT Ha nonb3y nocregHum. Hanpumep,
NPOUCXOANT HEYKINOHHOE COKpaLLeHWe Yncra 4yacoB, BblAeNnseMbiX Ha U3yYeHne XMMUn, Ho, TeM
He MeHee, XMMUA Mo - NPeXHeMy ocTaeTcs (M AOMMKHA OCTaBaTbCsA) NOMTHOLEHHbIM y4ebHbIM
npegmeToM. M TpeboBaHNA K 3HaHMAM MO XMMUKN OCTalOTCA AOCTAaTOYHO Cepbe3Hble, 0COOEHHO
KacaeTcs aTo obyyaromxcs, kotopble BbibupatoT caadvy OIM3/ElNS no xummm.

Pabouyasa nporpamma nponegeBTUYECKOrO Kypca XuMmum 7 knacca paspaboTtaHa Ha
ocHoBe [lpMmepHON NporpaMmmbl OCHOBHOroO ob6uiero obpasoBaHus Mo xumum u NMporpammebl
Kypca xumun ansa 7 knacco obLieobpasoBaTtenbHbix yupexaeHun astopoB O. C. abpuensiHa
n N.I'. OctpoymoBa «CtapT B xumuto». [laHHaa paboyas nporpamma paspaboTaHa C y4yeTom
NCUXOPU3NYECKMX OCOBEHHOCTEN Y4YEHUKA, Y4YMTbiBAET OCOOEHHOCTM €ero no3HaBaTesNbHOM
AEeATeNnbHOCTU, YPOBEHb pPEeYeBOro pas3BUTUA UM agjanTupoBaHa MPUMEHUTENbHO K €ero
CMOCOBHOCTAM UM BO3MOXHOCTSIM. [lporpamma HanpaBfieHbl Ha BCECTOPOHHee pasBuTue
FIMYHOCTM yyaLlerocsi, cnocobCTByeT ero yMCTBEHHOMY PasBUTUIO.

Mpn paspaboTke NporpaMmbl OpUEHTaUMsi CTaBUMacb Ha TO, YTO NPOMEAEBTUHMECKUMA KypC He
npenycMoTpeH deaepanbHbiM 6a30BbIM y4eOHBIM MIAHOM, M HaLLa MHULMATBA BECTU €0 y HacC B
LLKOSIE NMOAAEPKMBAETCH PYKOBOACTBOM M OCYLLIECTBIIAETCS 3a CHET LUKOSIbHOTO KOMMOHEHTA.

MponegeBTuyeckun Kypc xummnm «CtapT B XUMUIO» SBASETCA HECUCTEMATUYECKUM
KypcoM. ABTOpbl Kypca Mpwv KOHCTPYMPOBAHMU CBOEr0 Kypca He BKYanM B HEro CUCTEMHble
3HaHWS1 OCHOBHOMO Kypca XMMWKW, NPeAyCMOTPEHHOrO CTaHAAPTOM XMMUMYECKoro obpasoBaHua Ans
OCHOBHOW LWKONbI. [103TOMY yyalumecs, KoTopble NPUCTYNAatoT K 06A3aTeNbHOMY U3YYEHNIO XMMUN B
8-M kracce, He O0KasblBalOTCA B HepaBHbIX YCMOBUAX: OAHM BooOWe He u3ydanu
nponeaeBTUYECKUA Kypc, Opyrve usydanu ero 1 4 B Hegento, Tpetbn — 0,5 4 B Hegento, Takoe
nonoxeHue 6b1n1o HGbl HEKOPPEKTHO B CBETE 3aKOHa O 3aLmTe npas pebeHka.

Paccuntana nporpamma Ha 34 4yaca (1 4ac B Hegen) B uendax 6onee onTumManbHOro
BeOEeHUs 1 yCcBOeHMs1 y4ebHoro Kypca. KOHTponbHbIX paboT — 2; NnpakTuyeckmnx pabor — 6.

OcHoeHble uenu u 3ada4yu Kypca:

NOAroTOBUTb YYaLLUMXCS K U3YYEeHUIO Cepbe3Horo yyebHoro npeamera;
pasrpy3nTb, HACKOSbKO 3TO BO3MOXHO, KyPC XMW OCHOBHOM LLIKOSTb;

* chbopmupoBaTb YCTONYMBLIN NMO3HABATENbHbLIM UHTEPEC K XUMUW;

« oTpaboTaTb Te NpeAMeTHble 3HaHUSA U YMeHUS (B NepBYI0 odepedb dKCnepuMeEHTanbHbIe
YMEHUS, a Takke YMEHUs peluatb pacyeTHble 3adaudun), Ha (hopMMpoBaHMe KOTOPbIX He XBaTaeT
BPEMEHN NPU N3y4eHUM XMmMun B 8-M 1 9-M knaccax;

* pacckasatb O SIpKMX, 3aHMMaTeNbHbIX, SMOLIMOHANBHO HACHILLEHHbIX 3MM304axX CTAHOBIEHNS
N Pa3BUTUS XMW, YEro yuuTerb, HAXOAACh B BEYHOM LIEMTHOTE, NOYTU HE MOXeET cebe No3BonuTb;

* UHTErpMpoBaTb 3HaHMA NO MNpeamMeTamM eCTEeCTBEHHOro LMKNa OCHOBHOW LLUKOSbl Ha
OCHOBE Y4eOHON ANCUMNIIUHBI « XUMUS».

_ CopepxaHue Kypca



MponegeBTuyeckum Kypc xumumn « CTapT B XUMUIO» KypC COCTOUT U3 YETbIPEX TEM:

lMepBas Tema «Xumusi 8 UeHmMpe ecmecmeo3HaHUsT» aKTyanusnpyeT XMMUYeckne 3HaHus
YYaLUMXCs, NOMyYEHHbIE NPU N3yYeHUn NpupoaoBeaeHus, uonormm, reorpadounn, U3MKN 1 Opyrmx
HayKk O npupoge. OTO yMEHbLUAET MCUXONIOMMYECKYD Harpy3sKy, BO3HUKAIOLLYIO C MOSIBIEHNEM B 8-M
Knacce HOBOro npeameTa, Mo3BOSSET 3aMEHUTb CBSI3aHHble C 3TMM TPEBOXHbIE OXMAAHMA Ha
NOMNOXUTENbHbIE AMOLIMM BCTPEYM CO CTapbiM 3HaKOMbIM. [lapannensHO npoBOAUTCS MbICnb 06
WHTErpUpYIOLLIEN PONN XMMUM B CUCTEME E€CTECTBEHHbLIX HayK, 3HAYMMOCTW 3TOro npegmeTa Ans
YCMELLHOIO OCBOEHMSI CMEXHbIX NpegMeToB. Takas MmexnpeoMeTHas MHTerpauus cnocobetByeT
hOpPMUPOBAHUIO €OMHON €CTECTBEHHOHAYYHOM KapTUHBLI MUpa YXXe Ha HadarbHOM aTane U3yyeHus
XYIMUW.

B cootBeTcTBUM C TpeboBaHMAMM rocyaapCTBEHHOro obpasoBaTenibHOr0 CTaHgapTa B Kypce
MOAYEPKNBAETCS, YTO XMMUSI — HayKa IJKCTepuMeHTanbHasd, Mo3TOMy pacCMaTpuBaloTCA Takue
MOHATMS, KaK 3KCMEepUMEHT, HabnogeHue, naMepeHue, onucaHve, MOLENMpOoBaHWe, r’mnoTesa,
BbIBOJ,

[Ana oTpaboTky NpPaKTUYECKUX YMEHUIN YYalMXCsi OTOOpaHbl HECIOXHbBIE U MCUXONOMMYECKN
AOCTYMNHbIE 151 CEMUKITACCHMKOB fTlabopaTopHble 1 nNpakTudeckne paboTbl, KOTOpble 3HAaKOMbI UM MO
HayanbHOMY KypCy eCTeCTBO3HaHWS W OPYrMM eCTECTBEHHbIM OUCUMMIMHAaM: O3HaKOMIeHne ¢
HEeCNoXHbIM nabopaTopHbiM 060pyaoBaHMEM (YCTPOMCTBO LUTATMBA, HarpeBaTenbHbIX NpUbopos,
XMMMUYECKON MNOCyAbl, KOTOPYK OHW MPUMEHSNN paHee), npoBedeHMe NPOCTENLLNX onepauun ¢
obopyaoBaHMeM 1 BelecTBamMu (NpaBuna HarpeBaHus, pmkcaumsa pesynbTaToB HAbMAEHMA N X
aHanM3 1 T. A.). OTON Lenu crnocobCcTBYeT MpedyCMOTPEHHbIN B Kypce AOMAaLUHWA XUMUYECKUN
9KCNEPUMEHT, KOTOPbIA MOSHOCTBLIO COOTBETCTBYET TpebosaHusaM 6esonacHOCTM nNpu  ero
BbINOSMIHEHMM M BKMIOYAET YylWealwmne HblHE U3 MPaKTUKN OOYYEeHUS XUMWUK SKCTIepUMEHTanbHble
paboTbl NMOHMTIOAHOMO (MPOLOIPKUTENBHOIO MO BPEMEHM) XapakTepa (BblpaluMBaHWE KPUCTanos,
HabnogeHve 3a KOppo3nen MeTansos).

BTtopasa tema kypca «Mamemamuy4eckue pac4emsbl 8 XuMuu» Nno3eonsiet otpabotaTb
pacyeTHble YMEHUS, CTONb HEOOXOAMMbIE MPU PELLEHMN XMMUYECKUX 3aad, B NEPBYO odepeap Ha
HaxoXaeHue YacTu Lenoro (MaccoBasi 4oMs 3fieMeHTa B CIIOXXHOM BeLLEeCTBe, MaccoBas U 06beMHas
A0NN KOMMOHEHTOB B CMECU, B TOM Yncne 1 gonsa npumecen). Kak BuaHo, BHMMaHmne obpallaeTcs He
CTOSbKO Ha XMMUIO, CKOSTbKO Ha MaTtemaTtuky.

Tpetba Tema «SesieHusi, npoucxodsiwjue C eewjecmeamMu» aKTyarnM3vpyeT 3HaHUS
yyawmxcsa 0 U3NHECKMX U XMMUYECKMX SBMEHUSIX, NOMyYEHHbIE Ha YpoKax Mo ApyrMM npegmeTam,
FOTOBUT MX K U3YYEHUIO XMMMYECKOIO NpoLEecca Ha crieaytoLLlen CTyneHn obyyeHums.

YeTBepTass Tema «Paccka3bl MO XUMUU» BKIOYAET WMHTEPECHble CBEOEHUS O PYCCKUX
XUMMKaXx, 00 OTAEMNbHbIX BELLECTBAX M HEKOTOPbIX XMMUYECKNX PEeaKLUSIX.

N3yyeHne npepnaraemoro Kypca npedycMaTpuvBaeT  MOBbILEHME  yOernbHOro  Beca
camoCTosATeNbHON paboThbl yvawmxcsa, Hanpumep, Npyv NPoOBeAEHUM OOMALLHEro XMMMYECKOro
3KCTiepUMeHTa W O0OCYy)XKOeHWM €ero pes3ynbTaToB, MOArOTOBKE COOOLUEHUA ONs  YYEeHUYECKUX
KOHJpepeHUMIA, 3almTe NPOEKTOB, Bbibope 00bekTa AN NoAroToBKN COOBLLIEHNS U NPOEeKTa 1 ap.
Kypc HanpaBneH Ha pasBuTUE Takmx NOMMYECKMX Onepaumi MbILWMEHWS, Kak aHanmM3 U CUHTES,
CpaBHEHVE Ha OCHOBE aHanmsa U cuHTe3a, 06obLueHne, BblABMXXEHME W MOOTBEPXKOAEHWE UNn
OMNpPOBEPXKEHME TUMOTE3 U T. 4.

B 3aknoyeHne MOXHO OTMETUTb, YTO B KypCe MOYTU He 3aTpOHYTbl TpeboBaHusA cTaHgapTa
XMMUYeckoro obpasoBaHnsl Ansi OCHOBHOW LLKOSbl, HANpUMep CUMBOMbI XUMUYECKUX SNIEMEHTOB Y
hopMyribl BELLECTB CEMMUKIACCHUKM y4aT TOMbLKO MO XXenaHuo, He NpeyCMOTPeHO CocTaBneHue
dopmyn BeLEeCTB U ypaBHEHUA XUMUYECKMX peakuuin, KOTOpble SBMSTCA MaTtepuarnom Ans
n3yyeHns B 06a3aTeNbHOM Kypce XMMUK.



B pe3ynbTaTte N3y4yeHnsda XmMnm y4eHUK OOJ1KEeH:
3Hamb/MOHUMamb
XUMUYECKYI CUMBOJSIUKY: 3HAKN HEKOTOPbIX XUMUYECKNX INIEMEHTOB,
gaxHelwue XUMU4YecKue MOHAMUS: XAMUYECKUI SNIeMEHT, aTOM, MOSeKyfna, OTHOCUTEelbHas
aTOMHas 1 MoriekynapHasa Macchl, arperatHoe COCTOsiHME BellecTBa.
ymemsn
Ha3blg8amhb: HEKOTOPbIE XUMUYECKME SNIEMEHTLI U COEANHEHUS N3YYEHHbIX KITacCOoB;
06BACHAMB: OTANYNA PUINYECKUX ABMEHUIN OT XMMUYECKUX;
xapakmepu3ogams.: cnocobbl pasgeneHna cMecen, NPU3HaKkM XMMUYECKUX peakLmm;
cocmassisime. pacckasbl 06 y4eHbIX, 06 arnemMeHTax u BellecTsax;
obpawamscsi C XMMUYECKOM nocyaon n nabopatopHbiM 060pyaoBaHMEM;
pacroaHagamb OfbIMHbLIM MymeM: KACNoPo, YINEKUCNbIN ra3, U3BECTKOBYIO BOOY M HEKOTOpbIE
Apyrve BeLecTsa npu NOMOLLM Ka4eCTBEHHbIX peakuuni;
8bI4UC/ISIMb. MAaCCOBYHO OO XMMUYECKOIO 3fieMeHTa No hopMyre coeguHeHns, 06beMHyo
A0S0 rasa B CMecu, MacCoBYIO JOS0 BellecTBa B paCTBOpPE, MacCcoBYHO OO NpUMeCcen;
ucriosib308ama rnNPUObpemeHHbIe 3HaHUST U yMeHUsT 8 rnpaKkmu4veckol essmesibHOCmMu u
noecedHesHOU XXU3HU Ons.
e ©Oe3onacHoro obpalleHnsa ¢ BellecTBaMn U matepuanamu,;
e  JKONOMMYECKN rPaMOTHOrO NOBEAEHUSA B OKpYXXatoLLen cpeae;
e OLEHKM BIIUSIHUS XUMUYECKOTO 3arpAa3HEHNS OKpYXXatoLen cpeabl Ha OpraHn3m YeroBeka;
e KpUTMYECKOMN OLEHKN MH(POpMaLIMKN O BELLECTBAX, UCMOSb3yeMbIX B ObITy;
e MPUrOTOBMEHNS PACTBOPOB 3aJaHHOW KOHLIEHTpaLMW.

MeToAbl KOHTPOSISAA U OCHOBHbLIE (hOPMbl KOHTPONS
MemoOdbi koHmposs:
lo mecmy KoHmponsa Ha 3manax o6ydyeHus:: npeABapuTenbHbIA (BXOOHOW), TeKyLnin
(onepaTuBHbIN), UTOTOBbLIN (BbIXO4HOWN).
Mo criocoby oueHusaHusi: «OTMETOYHas» TexHonorns (TpaguuWOHHAas), «PEWTUHroBas»
TexHonorns (6annbHO-HaKoNUTErnbHas), «KayeCTBEHHas» TEXHONornsa (coyetaHve MeToAa
HabnoaeHns ¢ 9KCNepTHOM OLEHKON, T.€. YCBOUIT — HE YCBOWS1, OBriagen — He oBnagen).
Mo criocoby opeaHusayuu KOHMPOJIS: aBTOMATUYECKUA (KOMMbIOTEPHbIN), B3aUMOKOHTPOIb,
KOHTPOIb y4nTENsl, CAMOKOHTPOSb.
Mo eedywum pyHKYUSM: ANArHOCTUYECKUIA, CTUMYTTMPYIOLLMIA, KOHCTATUPYIOLLMIA.
Mo crniocoby nony4yeHus uHgopmayuu 8 xo0e KOHMPOSIS: YCTHbIN MeTOoA (BKMHOYaeT Onpochl,
cobecefoBaHus, 3a4yeTbl), MUCbMEHHbIM MeTod (MCMOMb3yeT KOHTPOSbHbIe, pasnuyHble
NpoBepPOYHble paboTbl), NPAKTUYECKMN MeToa (COCTOMT B HabnogeHne 3a XO4OM BbIMOSTHEHWS
NpakTUYecknx n nabopaTopHbIx paboT, a TakkKe NPOEKTOB).

PopMbI KOHTPONA:
- cobecedosaHue (UCMONb3yeTCsl Ha Bcex atanax obyyeHnsa, NomMoraeT BbIACHUTb MOHMMaHWe
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OCHOBHbIX NMPUHLMMNOB, 3aKOHOB, TEOPUN);

- OrpPOChkI, IKCrpecc-ornpockl (MCNONb3yITCA ANS onepaTUBHOW NPOBEPKM YPOBHSA FOTOBHOCTU K
BOCNPUSATUIO HOBOrO MaTepuana);

- 3ayem (BblgaeTcsl nNepeyeHb BOMPOCOB, ornawatTcsa TpeboBaHWA K YPOBHKO MOArOTOBKM),
MOXHO npejnaratb NPOAYMaHHY CUCTEMY 3a4€TOB C YY4ETOM CreLmdukn Knacca;

- YCMHbIU 3K3aMeH (Kak TpaguumMoHHasa popma UTOroBomn atrecraumm);

- camocmosimesibHass paboma (sABNSeTcsd TUNUYHOW (POPMOM KOHTPONS, nogpasymeBaeT
BbINOJSIHEHNE CaMOCTOATENbHbIX 3a4aHu 6e3 BMeLlaTenbCcTBa yumTens);

- MUCbMeHHasi KOHmposibHas paboma (NepeveHb 3a4aHUn NN 3agad, KOTOPble BbIMOSHSATCA B
NMMCbMEHHOM BWAE, TEXHOSMOMMS OUEHUBaHUA — OTMETOYHas, Mo OpraHu3auumM — KOHTPOIib
yuuTens);

- mecmupoegaHue (MCnonb3yeTca ANA onepaTMBHOW MPOBEPKN KayecTBa 3HAHWUM y4yaluuxXcs C
BO3MOXHOCTbHO MaLLUMHHOrO BBOAA AAHHbIX U aBTOMaTU3NPOBAHHOW 06paboTKM pesynbTaTos,
TEXHOMOIs OLeHMBAHNA — PEUTUHIOBasa UM OTMETOYHas);

- Ouckyccusi (MOXeT ObITb OpraHu3oBaHa Kak B MMUCbMEHHOW, Tak U B YCTHOW (popme,
ncnonb3yeT coveTaHne MEeTOAOB onpoca u cobeceaoBaHns);

- HabrolOeHue (NPUMEHSETCA Ha YypoKe-nNpakTMKe W noapasymeBaeT OTCreXuBaHue
hopMMPOBaAHNSA YMEHUIN, HABLIKOM M NPUEMOB NPUMEHEHNS MPAKTUYECKUX 3HAHUN).

== KPUTEPUN N HOPMbIl OLLEHKM 3HAHWI OBYYAIOLLUXCA

(B cny4yae oLueHOYHOro obyyeHus)

1. OueHka ycTHOro oreera.

OTmeTKa «5»
- OTBET MOJIHbIA N NPaBUSbHbIN HA OCHOBAHUWN U3YYEHHbIX TEOPUNA;
- Martepuan u3fnoXxeH B OnpeaesieHHOM NOrM4yeckon nocneaoBaTenbHOCTU, nuTepaTypHbIM
A3bIKOM;
- OTBET CaMOCTOSITENbHbIN.

OTBeT «4»;
- OTBET MOJIHbIA N NPaBUSbHbIA HA CHOBaHUN U3YYEHHbIX TEOPUN;
- MaTepuarn U3noXeH B onpeaeneHHON fIorMyeckon nocrneaoBaTeribHOCTU, NPU 3TOM ONYLUEHbI
ABe-TPU HECYLLEeCTBEHHbIE OLLIMOKKN, ucnpasneHHble No TpeboBaHMo yunTens.

OTmeTKa «3»:
- OTBET MOfHbIA, HO MpWM 3TOM AonyweHa CywecTBeHHad owwubka unn OTBET HEMOSHbLIN,
HECBA3HbIN.

OTmeTKa «2»:
- npu oTBeTe OOHapyXeHO HEeNnoHMMaHWe Yy4YallMMCH OCHOBHOMO cogepaHusa y4ebHoro
mMaTtepuana unu gonyLeHbl CyLeCTBEHHbIE OLWMOKM, KOTOPbIE yYalLMACA HE MOXET UCNpaBUTb
npy HaBOASALMX BONPOCAX yuymTensi, OTCYTCTBME OTBETA.
2. OueHKa aKcnepMMeHTanbHbIX YMEHUMN.

- OueHka cTaBUTCS Ha OCHOBaHMM HabnaeHns 3a ydalwmMMmnca U NMCbMEHHOro oTyeTa
3a pabory.

OTmeTKa «5»:
- paboTa BbINOMHEHA MOMHOCTLID W MPaBWUNbHO, CAEeNaHbl NpaBWibHble HabMAEHUS wn
BbIBOAbI;
- 9KCMEePUMEHT OCYLLECTBIIEH MO MnaHy C y4eTOM TeXHUKM BGesonacHocTn U npasun paboTbl C
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BeLlecTBamu n obopyaoBaHuemM;
- NPOSIBNEHbI OPraHM3aLMOHHO - TPYAOBbIE YMEHUS, NOAAEPXKMBAIOTCA YncToTa paboyero mecra
N NOPSIAOK (Ha CToNe, 9KOHOMHO MCMOMb3YHTCH PEakTUBhI).

OTmeTKa «4» :
- paboTa BbINOMHEHA NPaBUITbHO, CAENAaHbI NpaBuibHble HAbMNAEHMS U BbIBOAbI, HO MPU 3TOM
3KCNEepPUMEHT NpoBeAEH HE MOSTHOCTbIO UM AO0NYyLEHbl HECYLEeCTBEHHbIE OWNOKN B paboTe C
BelllecTBaMn U obopygoBaHMEM.

OtmeTKa «3»:
- paboTa BbINOSIHEHA MPaBUiIbHO HE MEHee YeM HarnofIoBUHY MMM OONyLleHa CyLleCTBEeHHas
owmnbKka B xo4e 3KCnepumeHTa B 00bsACHEHUN, B 0odhopMneHnm paboTsl, B cobnogeHnn npasun
TexHukn 6esonacHocTn Ha paboTe c BewecTBamn 1 06opygoBaHMEM, KOTOpas ucnpasnsaeTcs
no TpeboBaHnIo yunTens.

OTmeTKa «2»:
- gonyuleHbl aBe (M 6onee) cywecTBEHHbIE OLWMOKM B XO4€ 3KCMEpPUMEHTA, B 0ObACHEHUN, B
odopmnieHmn paboTbl, B cobnioaeHun npasun TeXHWKM GesonacHocTn npu paboTte C
BellecTBaMn u 00O0OpyQOBaHMEM, KOTOpbIE YYalMWACA HE MOXEeT WCNpaBuTb Adaxe Mo
TpeboBaHUIO yunTens;
- paboTa He BbINOMHEHA, Y y4aLlerocsi OTCyTCTBYET SKCNEPUMEHTarNbHbIE YMEHUSI.
3. OueHKa yMeHUM pellaTb pacyeTHble 3aaun.

OTmeTKa «5»:
- B NOrMYECKOM PacCy>XOeHMM W pelleHun HeT owmnboK, 3agjaya pelleHa paunoHanbHbIM
cnocobom;

OtmeTKa «4»:
- B JIOTMYECKOM PaCCYXOEHMM U PELUEHUA HET CYLLUECTBEHHbIX OWMOOK, HO 3agayva pelleHa
HepauMoHanbHbIM cnocobom, unu gonyweHo He 6onee ABYyX HECYLLLECTBEHHbIX OLUMOOK.

OTmeTKa «3»:
- B JIOrMYECKOM pPacCy>XOEHUM HEeT CYLEeCTBEHHbIX OLWMOOK, HO OOonylleHa CylecTBeHHas
ownbka B MatemMaTU4YECKMX pacyeTax.

OTmeTKa «2»:
- AMEETCS CYLLECTBEHHbIE OLUMOKN B JTOTMYECKOM PaCCYXOEHMUM N B PELLIEHUN.
- OTCYTCTBME OTBETA Ha 3a4aHue.
4. OueHKa NUCbMEHHbIX KOHTPOJbHbIX paborT.

OtmeTKa «5»:
- OTBET MOJIHbIN U NPaBUITbHbIN, BO3MOXHA HECYLLLECTBEHHAs OLIMOKa.

OTmeTKa «4»:
- OTBET HENOMHbIV N JonyLleHo He 6onee ABYX HECYLLLECTBEHHbLIX OLLUMOOK.

OTmeTKa «3»:
- paboTa BbINOMIHEHA HE MEeHee YeM HanosfIoBMHY, OONYyLleHa OAHa CyllecTBeHHas owmnbka m
npu 3TOM ABE-TPU HECYLLECTBEHHbIE.

OTmeTKa «2»:
- paboTa BbINOfMIHEHA MEHbLUE YEeM HarnoroBMHY WIM COOEPXUT HECKOSbKO CyLLEeCTBEHHbIX
OoLNBOK.
- paboTa He BbIiNOSIHEHA.
Mpn oueHKe BbINOMHEHUS MUCbMEHHOW KOHTPOSIbHOW paboTbl HEeobXogMMO yyYuTbiBaTb
TpeboBaHnsa eanHoOro opgorpadnyeckoro pexmva.
5. OueHKa TecToBbIX paboT.

TecTbl, cocTOSALLIME U3 NMATU BONPOCOB MOXHO MCMOMNb30BaTb NOCHE U3YYeHUs] KaXaoro
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maTtepuana (ypoka). Tect n3 10—15 BonpocoB ncnonb3yetcs And nepuoamyeckoro KOHTPOns.
Tect n3 20—30 BonpocoB HEOHXOAMMO NCNONb30BaTb AN UTOFOBOIO KOHTPOSS.

Mpu oueHMBaHUN NCNONb3yeTCA crneayoLlas Wwkana: aAng Tecra nu3 naTn BONPOCOB

* HET OIMOOK — OLeHKa «5»;

* 0JHa oWwmnbKa — oLeHKa «4»;

* 1B€ OLUNOKN — oLieHKa «3»;

* TP OLUNBKN — OLEHKA «2».

[na tecta n3 30 BONpocoB:

» 25—30 npaBuWnbHbIX OTBETOB — OLEHKa «5»;

* 19—24 npaBuWbHbIX OTBETOB — OLIEHKa «4»;

* 13—18 npaBuUbHbIX OTBETOB — OLIEHKA «3»;

* MeHblUe 12 NpaBUITbHbIX OTBETOB — OLIEHKA «2».

6. OueHka pedepara.

PedbepaT oueHMBaeTCsa No criegyowmm Kputepusam:

 cobntogeHne TpeboBaHUN K ero 0OPMIIEHUIO;

* HEOO6XOANMOCTb M OOCTATOYHOCTb ANSA packpbiTUS TeMbl NPUBELEHHOW B TekcTe pecdhepaTta
nHdopmauuuy;

* yMeHune obyyaroLlerocs cBo6o4HO nanaraTb OCHOBHbIE UAEWN, OTPaKeHHbIe B pedpepaTe;

* CNOCOBHOCTL Oby4atoLerocs NOHATbL CyTb 3ajaBaeMblX YNleHamMu aTTeCTalMOHHON KOMUCCUM
BOMPOCOB 1 ChOpMynMpoBaThb TOYHbIE OTBETHI HA HUX.

TEMATUYECKOE NIMAHUPOBAHUE KYPCA

(1 yac B Hepgento; Bcero 34 4.)

Tema 1. Xumus B ueHTpe ectecTBO3HaHUA (12 4)

Xumusi Kak Yacmb ecmecmeosHaHust. [Npedmvem xumuu. ECTECTBO3HAHME — KOMIMIIEKC HayK O
npupoge. Haykm o npupome: dwmaunka, xumms, Ouornormss n reorpadms. [MonoxutensHoe w
oTpuuaTensLHOE BO3OENCTBME YEOBEKA Ha Npmpoay.

Mpeomet xvumun. Tena u BewecTBa. CBOWCTBA BELLECTB KaK UX UHOMBMAYaANbHbLIE MPU3HAKK.
CaoiicTBa BELLECTB Kak OCHOBA UX MPUMEHEHWS.

Memodbl u3yyeHuss ecmecmeo3HaHus. HabniogeHue Kak OCHOBHOW METOon, MO3HaHUS
oKpyKarwwero mupa. Ycnoesus npoBefeHns HabnogeHus. [unote3a kak npenrosioxeHve,
obbsicHAOWEE WM MpefcKasbiBatolLee MnpoTekaHue HabnogaemMoro SBfeHUsl. OKCMEePUMEHT.
JlTabopatopus. DkcnepuMeHT flabopaTopHbIi 1 goMallHMiA. Cnocobbl UKCMPOBaHNS pe3yrbTaToB
akcnepumeHTa. CTpoeHme nnameHn CBeYn, CyxXoro roptodero, CrimMpToBKN.

ModenuposaHue. Mogenn kak abCTpakTHble KOMMU n3yvaeMblX OOBLEKTOB U MPOLIECCOB.
Mogenn B dusmke. OnekTpodopHasi MalumMHa Kak abcTpakTHas mogenb MonHui. Mogenun B
Guonorvn. Bronornyeckne mynskn. Mogenu B xummn: matepuasbHble (MOgenM aToMOB, MOJIEKYT,
KpuCTannos, annapaTtoB U YCTaHOBOK) N 3HAKOBbIE (XMMUYECKME CUMBOSbI, XUMUYECKe hopMynbl 1
ypaBHEHUS).

Xumudeckasi cuMmeosiuka. XMudeckne cuMBOSibl. X HanucaHue, MPOU3HOLLEHWE U WUH-
doopmaums, KOTOPYHO OHW HecyT. Xumuyeckue popmynbl. VX HanucaHue, nNpousHOLLEeHWE W
NMHpopMaLmA, KOTOPYIO OHU HecyT. MHaeKChl U KO3 PULINEHTHI.

Xumusi u chusuka. YHUBeEpPCarbHbIN XapaKTep MOSIOKEHUA MOSIEKYNAPHO-KUHETUYECKON TEOPUN.
MoHaTns «aTomM», «Morekyrna», «MoH». Kpuctannmyeckoe cocTtosiHve BellecTBa. Kpuctannudeckve
peLleTky TBepabiX BelecTB. Anddysns. bpoyHoBCcKoe ABMXEHUE.



ArperatHoe cocTosHMe BewlecTBa. [as3oobpasHble, >kvgkme W TBepable BeLecTsa.
Kpuctannuyeckune n amopdHble TBepable BellecTsa. Pusnyeckne n XmMmmyeckne siBreHns.

Xumus u eeoepacpusi. eonormyeckoe CTpoeHre naHeTbl 3emMns: S4po, MaHTus, nutocdepa.
OJIEMEHTHbIN COCTaB reosIorM4YeCcKMX COCTaBHbIX YacTen nraHeTbl. MuHepans! 1 ropHble nopoabl.
MarmaTtunyeckune n ocagoudHble (OpraHu4eckne U HeopraHmdeckue, B TOM YMCHe 1 roptoune) nopoap.

Xumusi u buonoaus. XUMUYECKUA COCTaB >XMBOW KIETKU: HeopraHudeckue (Boga wu
MUHeparnbHble CONn) U opraHnyeckne (6enku, xupbl, yrnesoabl, BUTaMuHbl) BellecTsa. lNpocTble
N CrOXHble BELLECTBA, UX POrb B XU3HEOEATeNbHOCTM OpraHn3moB. bronormyeckas ponb BoAbl B
xmBon knetke. PotocuHTe3. Ponb xnopodunna B npouecce doTocuHTesa. buonornyeckoe
3Ha4eHne Xnpos, GenkoB, 3MpPHbIX Macesn, yrneBogoB U BUTAMUMHOB AN XU3HEAEeATENbHOCTH
OpraHn3moB.

KavyecmeeHHble peakyuu 8 xumuu. TOHATME O KayeCTBEHHbIX peakuMsix Kak O peakumsix,
BOCMPVHUMAEMbIX OPraHoOMenTUYecKN: C MOMOLLLIO 3peHUsi, criyxa, OBOHSHMS. AHanuTU4eckuim
achbdekT. Onpenensiemoe BELLECTBO M PeakTUB Ha Hero. BO3MOXHOCTb M3MEHEHUSI UX PONn Ha
NPOTUBOMONOXHYIO.

HdemoHcTtpaumn. 1. Konnekumss pasHbiXx Ten u3 OOHOro BeLWecTBa WM maTepuana
(Hanpumep, nabopaTopHas nocyada u3 crtekna). 2. Konnekuus pasnunyHblx Ten nnmn gotorpadui ten
U3 anoMUHUA N9 UNNCTpauum naem «CBOMCTBa — MpUMeHeHue». 3- YyebHoe obopyaoBaHue,
nucrnonb3yemoe npu msydeHun usmkn, buonorun, reorpapum n xumuun. 4. InekTpodpopHas
MawwuHa B gencteun. 5. ['eorpadudeckne mogenu (rnobyc, kaprta). 6. buonornyeckne mopenu
(Myns>kM opraHoB M CUCTEM OpPraHOB pacTeHUW, XUBOTHbLIX U 4YenoBeka).7. dusundyeckne u
XMMUYeCKMe Modenu aTtoMoB, MOJIEKYN BELLECTB U UX KpUCTanmdecknx pelletok. 8. ObbemHble n
LIApOCTEPKHEBLIE MOLENM MOSIEKYNl BOAbl, YITIEKACIIOTO W CEpPHUCTOro ras3oB, MeTaHa. 9-
PacnpocTpaHeHne 3anaxa OAEKOSioHa, OyXOB WM [e3ogopaHTa Kak npouecc anddysuun. 10.
O6pasubl TBepablX BELLECTB Kpuctannmyeckoro crtpoeHuda. 11. Mogenu KpucTtanimyeckux
peweTok. 12. Tpu arperatHbIXx coctosHusa BoAbl. 13. [epenvBaHue yrnekucrnoro rasa B CTakaH,
ypaBHOBELLEHHbIN Ha Becax. 14. Konnekums Kpuctannmyeckmx 1 amopdHbIX BELLECTB U U3genuin n3
HuX. 15. Konnekuus MuHepanoB (nasyput, KOpPyHA, Xanbkonuput, dnooput, ranut). 16.
Konnekums ropHbix NopoA (rpaHnuT, pasnuyHble opMbl KanbuuTa - Mesi, Mpamop, U3BECTHSIK). 17.
Konnekumsi roptoumx mckonaembix (HedpTb, KaMEHHbIA yronb, cnadubl, Topd). 18. CnupTtoBas
AKCTpakums xropodunina u3 3eneHbix NMctbeB. 19. [NpokanvBaHWe Cyxon 3efeHU pacTeHun B
MydenbHOM Meuv ONnd KONMYEeCTBEHHOrO ornpeferneHns MuHeparbHbliX BewectB B Hux. 20.
KauectBeHHas peakumsi Ha kucriopod. 21. KayecTBeHHasi peakumsi Ha yrrekucnbln ras. 22.
KauyecTBeHHasa peakumst Ha U3BECTKOBYIO BOAY.

NabopaTtopHble onbiTbl. 1. OnucaHne CBOWCTB KUCIOPOAQ, YKCYCHOW KUCKIOTHI,
anoMuHms. 2. CTpoeHue nnameHu cBeudn (CnMpTOBKW, Cyxoro roptodero). 3. HabntogeHuwe
OpPOYHOBCKOIO ABMXEHUSI YaCTUYEK YEpPHOW TylM nog MUKpPOCKOnom. 4. MN3yyeHue rpaHuta C
MOMOLLbIO YBENNUYUTENBHOIO cTekna. 5. OBHapyXeHue xupa B CEMeHax NOACONHEYHUKA U rPEeLKOro
opexa. 6. ObHapyxeHne 3UPHbLIX Macen B anenbCMHOBOWN Kopke. 7. OBHapyxeHne kpaxmana u
Genka (KNemkoBWHbI) B MNWEHNYHOW Myke. 8. OBHapyXeHwe YrnmeKkUcrnoro rasa B BblOblXaeMoM
BO3[yXe C NOMOLLbIO N3BECTKOBOMW BOAbI.

DomawHum 3kcnepumeHT. 1. W3rotoBneHne wmogenen Monekyn u3 nnactunuHa. 2.
Ondpdpysna noHoB nepmaHraHata kanua B Boe.3. M3ydeHne ckopoctn audpdysmm aspo3osnen.
4. Onpbdysma caxapa B Boge. 5. OnbiTbl C MYCTOM 3aKPbITOM MNNAcCTUKOBOM OyTbinkon. 6.
KonnyecTBeHHOE onpegeneHve coaepxaHusi BoAbl B cBeXxeW 3eneHn. 7. Bsaumopencrsue
ackopbyHoOBOW KUCHOTbI € nogoM. 8. MsydeHne coctaBa MonMBUTaMUHOB M3 AOMALLHEN anTeyku. 9-
OGHapyxeHue Kpaxmarna B NpodyKTax nuTaHus.



MpakTuyeckaa pabora 1. 3HakomcTBO C nabopaTtopHbiM obopygoBaHuem. [Mpasuna
6esonacHocT npu paboTe B XMMu4eckoMm kabrHeTe (nabopaTtopun).

MpakTnueckasa pabora 2. HabniogeHve 3a ropsWen CBEYOW. YCTPOMCTBO CMMPTOBKM.
MpaBvna paboTbl C HarpeBaTesbHbIMK Npubopamm.

Tema 2.
MaTtemaTu4yeckue pac4yetbl B xumum (10 y)

OmHocumerbHbIe amoMHasi U MOJIEKYsipHas macchbl. [oHaTue 06 OTHOCUTENbHBIX aTOMHOWN
N MOSEKYNSPHOM Maccax Ha OCHOBE BOAOpOAHOM eauHuupbl. OnpeneneHve OTHOCUTESbHOW
aTOMHOW MacCbl XMMWYECKMX 9MEMEHTOB MO nepuoguyeckon Tabnuue. HaxoxaeHue no
dopmyne BelectBa OTHOCUTENBHOW MOSEKYNSIPHOM MacCbl Kak CYMMbl OTHOCUTESbHbIX
aTOMHbIX MaCC COCTaBIIAOLLMX BELLECTBO XMMUNYECKMNX SIEMEHTOB.

Maccosas 0osisi XuMu4ecko20 arieMeHma 8 CrioXHOM sewjecmee. [oHATNE O MaccoBOW Jorne
-(W) XxvMmMmnyeckoro anemMeHTa B CrIOKHOM BellecTBE W ee pacyeT no chopmyne BellecTsa.
HaxoxgeHne dopMynbl BELWECTBA MO 3HAYEHUSIM MACCOBbIX [OSien 00pasyoLmMX ero afieMeHTOB
(ans 2-4yacoBoro n3yyeHus Kypca).

Hucmeie sewiecmea u cMmecu. MNoHATME O YiCTOM BellecTBe 1 cmecn. Cmecn razoobpasHbie
(BO3ayx, MpUpOAHLIA ra3), xuakve (HedTb) U TBepAble (fOpHble MOPOAbl, KyNUHapHLIE CMECH,
CUHTETMYECKME MotoLLme cpeacTBa). CMecn roMoreHHbIe U reTePOreHHbIe.

ObbemHasi 0orisi KOMIoHeHmMa 2a308ol cmecu. MNMoHATne 06 o6bLemHoN aone (P) KOMMOHEHTA
rasoBov cmecn. CoctaB Bo3ayxa v nNpupoaHoro rasa. Pacyet o6bema KOMMNOHEHTa ra3oBov CMecK
no ero o6beMHON gorne, n HaobopoT.

Maccosasi donsi eewjecmea 8 pacmeope. [MoHATME O MaccoBou fone (w) Bewectsa B
pacTBope. PacTBopuTernb U pacTBOPEHHOE BelLecTBO. PacyeT macchl paCTBOPEHHOMO BeLLECTBa Mo
Macce pacTBopa M MacCOBOW [Jofe pacCTBOPEHHOrO BellecTBa WM OpyrMe pacdeTbl C
NCNONb30BaAHNEM 3TUX NMOHSATUN.

Maccoeas dons npumeced. NoHATME O YNCTOM BeLecTBe 1 npumecn. Maccosas gons (w)
npumecn B obpasue mcxoaHoro BewectBa. OCHOBHOe BellecTBO. PacyeT mMaccbl OCHOBHOMO
BellecTBa Mo Macce BellecTBa, cogepXallero onpeaeneHHyo MaccoBy OO0 NMpUMecen, u
Apyrve pacyeTbl C UCNONb30BaHMEM 3TUX MOHATUN.

OemoHcTpaumn. 1. MuHepanbl Kynput n teHoput. 2. Okcung ptytn(). 3. Konnekumn
pasnuyHbIX BMOOB MpamMopa W u3genui (Mnv unnctpaumn udgenui) m3 Hero. 4. Cmech
pPEeYHoOro 1 caxapHoro necka u ux pasgenenuve. 5. Konnekuna «HedTb n HedpTenpoayktbl». 6.
Konnekuus ObITOBbIX CMecen (KynMHapHble CMeCW, CUHTEeTUYeCKMe Molowme CpeacTsa,
lWaMnyHu, HanuTkm wm gp.). 7. Ouarpamma obbeMHOro cocTtaBa Bo3agyxa, 8. [uarpamma
ob6bemMHOro cocrtaBa npupogHoro rasa. 9- [NpurotoBneHne pacTtBopa C 3aaHHbIMWU Maccoun u
MaccoBon ponen pactBopeHHoro BewecTtBa. 10. OO6pasubl BelWecTB W MaTepuanos,
coaepxalumx onpeaeneHHyo 4ono npuMmecen.

OomawHunm 3KcnepumeHT. 1. WM3yyeHue coctaBa ObITOBbIX KyNMHAPHbIX U
XO3AMNCTBEHHbIX CMecen no aTukeTkam. 2. [lpurotoBrneHne pactBopa Cosiv, pacyeT MacCOBOW
[ONN PaCTBOPEHHOIO BELLECTBA U OMbIThbl C MOSTy4YE€HHbIM pacTBOpoMm. 3- N3yyeHne coctasa
HEKOTOpbIX ObITOBLIX N dapMaLEeBTUYECKNX NpenapaToB, COAepXalumx onpeaeneHHyo Ao
NnpPMMECENn, NO0 UX 3TUKETKaM.

MpakTuyeckan paborta 3- [MpurotoBneHMe pactBopa C 3adaHHOW MaCCOBOM OONen
pacTBOPEHHOIO BeLleCcTBa.

Tema 3.



flBneHusn, npoucxoasime c sBewecteamum (10 y)

Pa3sdeneHue cmecel. NoHATME O pasgeneHun CMecen n o4nMcTke BewecTs. HekoTopble
npocTtenwmne cnocobbl pasgeneHuss CMecen: NpocevBaHue, pasgerieHMe CMecen MarHUTOM,
OTCTauBaHue, geKaHTauud, UeHTpudyrmpoBaHue, pasgeneHve C MNoMOoLbio AennTenbHOn
BOPOHKM.

@®unbmposaHue. PunbTpoBaHme B nabopatopuu, 6bITY U Ha NnpounssoacTBe. PunbTpPaT.

Adcopbuyus. lMoHatne o6 agcopbuum n apcopbeHTax. AKTUBUMPOBAHHbLIA Yronb Kak
BaXXHenWwmnn agcopbeHT, ero ncnonb3oBaHne B ObITy, Ha NPON3BOACTBE N B BOEHHOM [€re.
YCcTponcTeo npoTueorasa.

Lducmunnsayus, kpucmarnnusayus U eblnapusaHue. [OUCTUANAUMA Kak npouecc
BblAENeHNa BewecTBa M3 >XMAKOW cmecu. [ductunnupoBaHHas Boga M obnactu ee
npumeHeHua. [leperoHka HedpTn. HedTenpoayktbl. ®PpakuMOHHAA NeperoHka XWOKoro
Bo3gyxa. Kpucrannusaums wu BbinapvBaHue B nabopatopumn  (KpucTannusaTtopbl U
dapdopoBbie YalLKK ANS BbiNapuBaHus) u npupoae.

Xumuyeckue peakyuu. [loHATME O XUMMYECKOM peakuum Kak npouecce
npeBpalleHnss OOHUX BELECTB B ApPYyrne. YCroBuUS TEYEHUS N MpeKkpaleHnss XMMmUYecKnx
peakunn.

lNpusHaku xumudeckux peakuyuul. W3meHeHue wuUBeTa, BblNageHuWe ocajka,
pacTBOpeHue ocajka, BblaeneHue rasa.

OemoHcTpauuun. 1. lNpocenBaHne cmMecu MyKM U caxapHoro necka. 2. PasgeneHue
CMecu MOpOoLIKOB cepbl U xenesa. 3. PasgenieHne cmecu MOPOLLIKOB cepbl M necka. 4.
PasgeneHne cmecn BOAbl M pacTUTESIbHOrO Macra C NoMOLWbI0 AennTenbHON BOPOHKK. 5.
LeHTpudyrmposanue. 6. dunetpoBaHue. 7. PecnupaTtopHble Macku U MaprieBble MOBS3KM.
8. AncopbunoHHbIE CBOMCTBA akTMBMpoBaHHOIO yrns. 9. Cunukarenb n ero npumMeHeHune B
ObITYy 1 nerkon npombiwneHHocTn. 10. potmBorasd u ero yctponcteo. 11. lony4deHune
AVUCTUNNUPOBAHHOMW BOAbl C nomMowbi nabopaTopHOM YCTAHOBKM [ONS  MEePEroHkKu
xugkocten. 12. Konnekuus «Hedpts wn HedTenpogyktbl». 13. PasgeneHve cmecu
nepMaHraHata u AguxpomaTta kanums crnocobom kpuctannusauun. 14. Baaumopgencreue
NMOPOLLKOB Xefiesa W cepbl npu HarpeBaHun. 15. T[lonyyeHne yrnekucnoro rasa
B3aMMOAENCTBMEM MpamMopa C KUCNOTOM M OBHapyXeHue ero C NnomoLLlbd M3BECTKOBOW
Boabl. 16. KaTanutnyeckoe pasnoxeHue nepokcmaa Bogopoaa (katanmsaTtop — AMOKCUA
mMapraHua). 17. depmeHTaTMBHOE pa3fnoXeHue nepokcuaa BOAOPOAA C MOMOLbLIO KaTan
asbl. 18. KMCNOTHLIN OrHeTywuTenb, ero yCTpoucTeo M npuHumn gencteusa. 19. Peakuus
HeuTpanuMsaumm oOKpaweHHoro deHondgTanenHom pacrtBopa wenovnm kucnoton. 20.
BaanmogencTene pacTBopoB NepmaHraHaTa U guxpomaTa Kanus ¢ pacTBOPOM cyfibduTta
HaTpua. 21. lNonyyeHne ocagka rugpokcupaa megum (M) wnm rmgpokenpga xenesa(ll)
peakumen obmeHa. 22. PacTBOpeHMe MOSiydeHHbIX OCafKOB MMOPOKCUAOB MeTansoB B
knucnote. 23. llony4yeHne yrnekMcrnoro rada B3aMmogencTenemM pacteopa kapboHaTta HaTpus
C KNCNOTOMN.

JTaGopaTopHble onbiThl. 1. N3roToBneHne gunbTpa u3 punbTpoBanbHOM Gymarm unum
OymaxkHon candgeTku. 2. I3yyeHne yCcTpoOnCcTBa 3aXKUranku n ee niamMmeHu.

OomalwHun akcnepuMeHT. 1. PasgeneHne cmecu cyxoro MOfioka v peyHoro necka. 2.
M3roToBneHne maprieBOM MOBA3KM KakK cpeacTBa WMHAMBUAYANbHOW 3aluTbl B Nepuos
anngemun rpynna. 3. OTcTaMBaHue B3BECW MOpOLUKa AN YUCTKM Nocyabl B BoAE WU ee
AekaHTaums. 4. Agcopbuma akTUBMPOBAHHBIM YrieM Kpacsawumx BeLecTB nerncu-konbl. 5.
Apncopbumnsa KykypysHbIMW nasiodkaMmu napoB naxyymx BewecTB. 6. M3yyeHne cocTtaBa u
NPUMEHEHNSA CUHTETUYECKNX MOKLIUX CPeACTB, coaepXxalunx aH3uMbl. 7. PasnoxeHne cmecu
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NMTbEBON COAbl M CaxapHOW nyapbl Npu HarpeBaHun. 8. PacTBopeHue B Boae TabneTtku
acnupuHa YTICA. 9. lNpurotoBneHne M3BeCTKOBOM BOAbI M ONbIThl ¢ HEW. 10. B3aanmogencreme
pacTBopa nepmaHraHaTta Kanmsa ¢ ackopOGMHOBOW KNCNOTOM.

MpakTnyeckana pabota 4 (ZomalLHMI 3KCNEPUMEHT). BblpalumBaHue KpucTansoB COMN.

MpakTu4yeckas pabota 5. Ounctka noBapeHHOW Conu.

MpakTnyeckasa paboTta 6 (qomMaluHUM akcnepumeHT). Koppoansa meTtannos.

Tema 4.

Paccka3sbl no xumum (24)

YueHuueckasi KoHgbepeHyusi «BbiOarowjuecs pycckue ydeHble-XumMuku». XXWU3Hb WU
pestenbHocTb M. B. JlomoHocoBa, [1. 1. MeHgeneeBa, A. M. bytnepoga.

KoHkypc coobweHutl ydauwuxcs «Moe nobumoe sewecmeo». OTKpbITUE, NONYyYEHNE U
3HayeHne BbIOpPaHHbIX y4alMMNCS BELLLECTB.

KoHkypc yyeHudeckux npoekmos. WccnenoBaHust B 06n1acTm XMMUYECKUX peakuumi:
POTOCUHTES, ropeHne n MeaneHHOe OKUCHEeHMe, KOPPO3nA MeTasnsioB U cnocobbl 3awwnTbl OT
Heé, apyrne peakuuu, BblbpaHHble yyalwmmmcs.

a——

Yyeono-meronnueckuii KoMILIeKC:

["abpuensn O.C. Broausblii kypc B xumuto 7 knacc. Ilponenestuueckuit kype. M.: [Ipoda, 2010-
2014rr.

INa6puensu O.C., lllumapesa ['.A. Xumuu: Meroauueckoe mocobue K mponeaeBTHUECKOMY KypCy
7 xnacc. M.: Ipoda, 2010-2014rr.

I'abpuensn O.C., IlumapeBa I'.A. Xumus. PabGouas terpanes 7 kmacc. M.: [poda, 2010-
2014rr.(pexomenayercs)
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YYEBHO-TEMATHYECKHWH IUIAH
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1. | Xumus B IEHTPE €CTECTBO3HAHUS 11 12 2
2. | MaremaTtnuecKkue pacueTbl B XUMUHU 9 10 1 1
3. | SIBneHUsI, MPOUCXOIAIINE C 11 10 3 1
BEIECTBAMU
4. | Pacckaspl mo xumu# (34) 3 2
Hroro 34 34 6 2
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< A
KajnenmapHo-reMaTnieckoe nJiaHMpOBaHMe YPOKOB XMMHH B 7 KJjacce.
Cocrasnen Ha ocHoBe nporpammsel O.C. I'abpuensna u U.I'. OctpoymoBa «CTapT B XUMHIO»

(1 gac yepes Hepento, Bcero 34 vaca)

Ne
n/

Tema ypoka

BBoauMble MOHATHS

JdemoHcTpaumu,
JlabopaTropHble ONBITHI

Yackbl

1.3.

ia " Tema 1. Xumusn 6 uenmpe ecnmecmeo3HaHusl. (12 uacoe)

1-2

XuMHSA KaK 4acTh
€CTEeCTBO3HAHHS.
Ipeamer xumum.
BBoaHbIit
uHcTpykTax no Th.
MeTtoab! u3yueHust
€CTeCTBO3HAHHUA.

EctecTBO3HAHHUE MPEIMET XUMUU.
Bemecrtra. Tena.

Hab6nronenue, runoresa,
9KCIEPUMEHT, Ta00paTOPHSL.
DKCIepUMEHT 1a00paTOPHBIH,
noMamrHu#. CriocoOb! pukcarum
pe3yIBTATOB.

J.1. Konnexmus pa3HbIX Tel U3 OAHOTO BEIIECTBA.

. 2. Kosnexkuus pa3IuyuHbIX Tell.

JI.O.1 Onucanue cBoiicts O

M. 3. YuebHoe 000pyn0BaHHE, HCIIOIB3yEMOE NPH U3YYECHUH (HH3HKH,
XMMHH, OUOJIOTHH, Teorpaduu.

JI.O. 2 CtpoeHue nuaMeHu CBEYH.

§1, ynp.4-6
§2, ynp. 1-4

3-4

IL.P. Ne 1.
3HAKOMCTBO ¢
1a00paTOPHBIM
000py10BaHNEM.
IIpaBuaa Th npu
padoTe B XUMHYECKOM
Jabdoparopuu.

I1.P. Ne2 HaGaronenue
3a ropsiuei cBe4oi.
YcrpoiicTBo
cnuproBku. [IpaBuia
padoTHI ¢
HarpeBaTeJbHbIMHU
npudopamu.

§1, 2, ctp.14-22
Crp.22-23

5-6

MopaenupoBanue.

MoaenupoBaHue, MOJIEINH,
3JeKTpodopHas MaIIMHA
(abcTpakTHas MOJIENIb MOJTHUN).
Buonornueckue MYJISIKH.
MO}ICJ’[I/I B XUMHWHU: MaTCPUATIbHBIC
(Mozenu aTOMOB, MOJICKYI,
KPHUCTAJUIOB; armapaThl) U
3HAKOBBIC (XUMHYCCKHE

. 4. DnexTpodopHas MalIvHa B ICHCTBUU.

. 5. T'eorpadugeckne monenu — riaodyc, kapTa.

. 6. buonmornyeckue Moy — MyJISKA OPTaHOB, CHCTEM OpPraHOB
pacTeHui, )KUBOTHBIX, YeIIOBEKa

. 7. ®uznueckue 1 XUMUYECKHUE MOJIEIH aTOMOB, MOJIEKYJI
KpUCTaNINYECKas pPeIIeTKa.

§3, ymp. 1-4
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CUMBOJIBI, (OPMYIIBL, ypaBHEHUS

XMMHYECKHX peaKIuii).

7-8

Xumuueckas
CHMBOJIMKA.

XHUMHUUYECKHUE 3HAaKH, XUMHYCCKHEC

(hopMyJIBI, HHIIEKCHI,
K03(hPULIMECHTBI.

. 8. O6wemubie u mapoctepxkuessie Moaenu H,O, CO, SO, CHa.
Jomainuii skciepumenT 1. MI3roToBieHue Mojeneid MojeKyn U3
IJIACTUIIHA.

§4, ymp.4-6

Xumus u pusuKa.
YHuBepcanbHBII
XapaKTep MOJIeKyJI —
KHHETHYeCKOM
TEOpPHUH.

J. 9. PacnpocTpaHeHue 3amnaxa 07eK0JIOHa, JyXOB WU Je300paHTa, KaK
npornecc audhHy3uu.

. 10. O6pa3us! TBEPIBIX BEIIECTB, KPUCTATUIMIESCKOTO CTPOCHHUS.

. 11. Mozenu KpUCTaIlJIM4ECKUX PELLIETOK.

JI.O. 3 HaGmroieHrie 6pOyHOBCKOTO IBHKEHUS YACTHUYCK YSPHOU TYITH
IO MHKPOCKOIIOM.

Jomammanii sxcniepumenT 2 M3ydeHne ckopoct Tuddy3un adpo30JeH.
Jomarnuit sxcniepument 3 JIuddysus caxapa B Boje.

§1, ynp.1-6

10

Xumus 1 pu3UKa.
ArperaTHsble
COCTOSIHHUSI BelleCTBA.
Xumus u reorpadus.
Xumus 1 610JI0THUsl.

ArperaTﬂoe COCTOSHHUC BCIICCTB!:

TBEPIBIX, KUJIKHUX,
ra3000pa3HbIX, MIa3MBbl.

J.12. Tpu arperatHbix cocrostausi H20.

J.13. IlepenuBanune CO, B cTakaH ypaBHOBEIIMBAHUE Ha BECaXx.

J.14. Kosutekius KpUCTAIIMYECKUX U aMOP(HBIX BEIIECTB M U3ACIHI
U3 HUX.

Jomarmnuit sxcnepuMenT 5. ONBITHI ¢ MyCTON 3aKPHITOH IJIAaCTUKOBON
OYTBIIKOH.

. 15. Konnekuus MuHepanos.

J.16. Kosuiekuusi rOpHBIX TOPOLI.

. 17. CrmpToBasi SKCTpaKIus XJI0podhuia.

. 18. IIpokanmBaHue CyXo# 3eJCHN paCTCHUH B My(QeITbHON e IS
N3y4YEeHUS] KOJIMYECTBEHHOTO COCTOSHNS MUHEPAJIbHBIX BELIECTB.

JI.O. 5 OOHapy:xeHHe KHpa B IMOJICOTHEYHUKE U TPEIKIX Opexax.
JI.O. 6. O6HapyeHHe YIPUPHBIX MACE B KOPKE aIeIbCHUHA.

JI.O. 7. OGHapyxeHnue Oeyika KICHKOBUHBI M KpaxMalia B MIIIEeHUIHON
MYKe.

Homarnuii sxcniepument 6. KomnuectBennoe coaepxanne HoO B
CBE)KEH 3€JIEeHU.

JomarmrHuit s5kcriepuMenT 7. BanmoseiicTBrue aCKOpOMHOBOW KHCIIOTHI €
Jo.

Jomarnuii skcniepumeHT 8. M3yueHnue coctaBa NOJMBUTAMUHOB
JIOMAIIHEH aNTeuKH.

§6, ymp.6-8
§7, ynp.1-7
§8, ymnp.4-6
J1.0.6-8

11-
12

KadecTBeHHBIE
peakuuu B XMMMH.

KauecTtBeHHEIC peaKkuunu.

. 19. KauectBennas peakius HaO-

. 20. KauectBennas peakius Ha CO».

. 21. KauecTBeHHas peaknys Ha U3BECTKOBYIO BOY.

JI.O. 8. O6Hapysxeunne CO2 B BBIIBIXa€MOM BO3yXE H3BECTKOBOM
BOJIOM.

Jomammnauii sxcnepumenT 9. OOHapykeHHe Kpaxmaia B IPOIyKTax
MTUTAHUS.

§9, ymp.4-7
J1.9.9

HUTOI'O 12 u.
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Tema 2. Mamemamuueckue pacuemut ¢ xumuu. (10 uacoe)

13- | OrHocuTeabHas Ar, Mr. . 1. Musepansl KynpuT, TECHOPHT. 810, ymp.4-6

14 | aromuas u I. 2. Okenn pryta (11) §11, ynp.2-3
MOJIEKY JIsIpHAs
Macchl.

Maccosas noJs
XMMHUYECKHX
3JIEMEHTOB B
CJI0KHOM BelllecTBe.

15 Yucroble BeliecTBa U YucThle BEIIECTBA U CMECH. J. 3.Konnexmus pa3nudHbIX BHIOB MpaMopa U U3Jenuil U3 Hero. §12, ynp.4-6

cMecH. CwMecu: ra3000pa3HbIe, KHUIKHUE, . 4. Paznenenue cMecu mecka u caxapa. J.9.1
TBEPIBIE; TOMOTI'€HHBIE, . 5. Uentpudyruposanue.
TETEPOTEHHBIE. J. 6.®unpTpoBaHue.
Jomaninnii sxkcriepuMenT 1. M3ydenue cocraBa ObITOBBIX KyJHHAPHBIX,
XO3SHCTBEHHBIX CMECEH M0 3THKETKaM.

16 Oo0bemHast 104151 OObémHas gons. . 7. InarpaMMa 00BbEMHOTO COCTaBa BO3yXa. §13, ynp.2-4
KOMIIOHEHTAa ra3oBoii M. 8. lnarpaMMa 00EMHOTO COCTaBa IPUPOIHOTO Ta3a.

CMecCH.

17 MaccoBasi 1015 MaccoBas noms. . 9. IIpuroToBneHne pacTBopa ¢ 3a1aHHON MacCoi 1 MacCOBOM Aonen §14, ynp.2-4, ctp.77,
PAcTBOPEHHOIO PacTBOPEHHOrO BelecTBa. JloMalHuii skcepuMeHT 2 [Ipurorosnenue A.9.2
BelllecTBA B pacTBope. pacTBOpa COJIH, pacdeT MAacCOBOH JIONHU P. B. M OIBITHI C TIOJTyYEHHBIM

pacTBOPOM.

18- | ILP. Ne.3

19 | «IIpuroroBiieHue
pacTBopa ¢ 3aJaHHOI
MAacCoBOI f0Jiei
PACTBOPEHHOI0
BellleCTBa»

20- | MaccoBas aous [Ipumecn. . 10. O6pa31pl BEMIECTB U MaTEPUAIOB COJIEPKALTIX OTPEIeIEHHYIO §15, ynp.3-4, 11.9.28186,

21 npuMecei. Jomro npuMeceil. JlomamHuii sxcnepument 3. M3ydeHne coctaBa ymp.3-4
Pemenue 3aga4 n HEKOTOPBIX OBITOBBIX U (papMaKOJIOrHUYECKUX IPENapaToOB, COJACPIKAIINX ITorT. §10-16
YIpaXKHeHHUi 1o Teme OTIPEJIEJIEHHYIO 00 IPUMECH MO UX ITHKETKAM.

«MaremaTuueckue
pacyeTbl B XUMHM»

22 | Koutpouas 3HaHU# ITosr. §10-16
Nel
«MarTemaTu4eckue
pacyeThbl B XUMHH».

UTOIO 10 u.
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A,

# & Tema 3. Henenusn, npoucxooauwue ¢ eéewecmeamu. (10 uacog)

23- | Paznesienue cMmeceii. Cwmecu; mpocenBaHue, M. 1. IIpocenBanue 4epes CUTO MyKH U caxapa. 817, 1.9.2,3,45
24 DuabTpoBaHMe. OTCTauBaHHE, JCKAHTAIIHS, J. 2. Paznenenue Si Fe.
Ancopouusi. HeHTpUu(yrupoBaHue, . 3. Paznenenue S u mecka.

JieTuTeNbHast BOPOHKA, J. 4. Paznenenue BOJbI M paCTUTENILHOTO Macia JeIUTeIbHON

paszaeneHue MarHUTOM. BOPOHKOH.

OunbTpat, GUILTP. . 5. UHentpudyruposanue.

AncopOuys, COpOEHTBI. Jomarnuii sxcnepument 1 Paznenenue cmecu cyxoro Moioka u

YcTpolicTBO IPOTHBOTrasa, pEeYHOro necka.

AKTUBHUPOBAHHBIN YIrOJb. J. 6. dunsTpoBaHUe.
. 7. PecnupaTopHble Macku U MapJieBble noBsizku. JI.O. 1.
Usrorosnenne pmibTpa U3 GIIBTPOBAIHHON OyMaru win 6yMakHOU
caneTKu.
JoMamHuii sxcnepuMenT 2. MI3roToBiIeHne MapieBol NOBA3KH KaK
Cpe/CTBAa MHANBHUAYAIbHON 3aIIUTHI B IEPHOJ TPUIIIIA.
Jomarnuii sxcnepument 3. OTcTauBaHUE CMECH IOPOILIKA AJIST YUCTKH
NIOCYJbI U €€ IeKaHTaLus.
M. 8. AncopOuroHHBIE CBOWCTBA AKTUBHPOBAHHOT'O YIJIS.
. 9. Cenukarens 1 ero NpUMEHEHHE B OBITY U JIETKOH
MIPOMBIIIICHHOCTH.
. 10. [IpoTtuBoras u ero ycTpoucTBo.
JomamrHuit sxcriepuMenT 4. AcopOnus KyKypy3HBIMH IIO9aTKAMHU
MIapoB MAaXy4HX BEILECTB.
JloMamiHuit SKCIIepUMEHT 5. AIcopOLus KpacsAuX BeIIeCTB KOKa-KOJIBI
AKTHBHUPOBAHHBIM yTJIEM.

25- | ducrunasiuus, JuCcTUNsIIys, AUCTUILIATOP, . 11. Tonryuenne AUCTUIIIMPOBAHHON BOJBI. §17, I1.P.Ne4, c1p.96-97
26 KPHUCTALIM3ALUA, JUCTUIUIMPOBaHHAs BOJA. . 12. Konnexunst HeTh 1 HEPTENPOTYKTHI. IL.P. .Ne.4 (nomaruHuii
BHINIAPHBAHUE. Kpucrannuszanus, . 13. Pa3nenenne nepmaHranata 1 JUXpomMara KaJjusi ClIocoooM IKCIEPHMEHT).

KPHUCTaJTU3aTOPEI. KpHCTaITH3aLHN. « BeipamuBanue

KPHCTAJJIOB COJIN.
O6cy:knenne padoThl.
HUTorm koHkypca Ha
JIyYIIH KPUCTAJLI.

27- | IL.P. Ne5 «OuncTKA IT.P.Ne5

28 | moBapeHHOIi con»

29- | Xummueckue Xumndeckue peakuuu. Yciosus | J. 14. Bsaumopeiicrsue S u Fe npu t. §18, J1.2.6 IL.P. Ne6

30- | peakuuu. IIpu3Haku TEYEHUS U NIPEKPALLECHUS . 15. Iosryyenne CO, B3auMopaeiicTBHEM MpaMopa KHCJIOTOH (nomMamrHmii

31 XHMHYECKUX peaxIui. 0OHapy>KEHHE ero U3BECTKOBOW BOIOM. sxcnepumenT) Kopposus

peakuuii. H. 16. Karanutuueckoe pazioxenune H,O, (MnO2) . 17. MeTa10B. Odcyxaenue

depmenraTuBHoe paznoxkenne HOz,
J1. 18. KucnoTHBIN OrHETYIIUTENb, €0 YCTPOMCTBO, MPUHITUT NSHCTBUS.

HUTOr0B, KOHKYPC Ha
JIYYIIN# JKCIEPHMEHT.
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Jomarnuii sxcnepument 6. M3yuenue coctasa u npumernenust CMC,
COJEPIKALIUX. YH3UMBI.

M. 19. Peakuuu HeliTpanuzanuy ¢ peHoI(TaIeHHOM.

M. 20. Bzaumoneiicteue pactBopoB KMnO4 u K>Cr,07 ¢ pactBopom
Na,SO:s.

I. 21. Monyuenne ocanka Cu(OH), u Fe(OH)s peakuuii oomeHa.

. 22. TToryuerne CO; n3 xapOoHaTa HATPHUS C KUCIOTOH.

JI.O. 2. N3y4eHne yCTpOUCTBA 3aKUTAIKH U €€ TUTaMEHH.

Jomainuii skcnnepumeHT 7. PaznoxeHne NUTheBOM COAbI U caxapHOU
MyApHl IpU HarpeBaHuu. JloMamHuii skcriepuMenT 83 PactBopenue
tabnetkn YIICA B H20.

Jomarmmnuii sxcnepument 9. IIpurotosneHue U3BeCTKOBOH BOJIBI U
OIIBITHI C HEH.

Jomarnuit sxcniepument 10. B3aumoneticteue pactBopa KMnOsc
ACKOPOUHOBOI KHCIIOTOM.

ITost. 817-19

32 | KoHTpoJib 3HAHUIA IToaroToBka Kk KOH(pEpEHIL.

Ne2. «SAByenns,

MPOUCXOs e C

BellleCTBaMMy.

HNUTOI'O 10 u.
I:‘ Tema 4. Pacckaszovl no xumuu. (2 uac)

33- | Yuenuueckas [MoaroroBka K KOHKYpCy
34 | xoHdepeHuus. (IOAroTOBKA IPOEKTOB,

«BpIparomuecst noaroroBka k HITK «Illaru

pyccKue yueHbie B HAYKY»)

xumukn» Konkype

yYeHHYEeCKUX

MPOEKTOB.

HUTOI'O 2 4.

BCETO 34 u.
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I[MPUJIOXXEHUE 1

KonTpoJsbHas padora no reme:
«MartemaTuyeckue BbIYMCJIEHUS B XUMUN»
Bapuanm 1.

3ananue 1. B 100r Boael pactBopuiu 80r caxapa. Beluncinre MaccoBylo JI0JII0 caxapa B
MOJTyYCHHOM PacTBOpE.
[aHo: Pemenue:
m(H20) = 100r 1) Haitnem m(pactBopa):
m(caxapa) = 80r m(pactBopa) = M(H20) + m(caxapa) =
2) Haitnem W(caxapa):
Haiitu: W(caxapa)= m(caxapa)/ m(pacrtopa)-100%=
W(caxapa)

3amanue 2. Kakyoo maccy BOAbl U CONU HEOOXOAUMO B3ATh Ui npurotoBieHus 300r
pactBopa ¢ MmaccoBoi nosieit cou 20%?
Hano: Pemienue:
m(p-pa) = 300r 1) Haitnem m(conu):
w(comu) = 80r m(comnu) = (W(comm) » m(pactBopa))/100% =
2) naiitnem m(H20):
Haiitu: m(H20) = (m(pactBopa)- M(conn))/100%=
m(H20), m(coym)

3ananue 3.
K 500r pactBopa KUCIIOTHI, B KOTOPOM MaccoBasi 10151 KUCI0ThI paBHa 10%, no6asunu 100r

BOJIbl. BrIumCIINTE MacCOBYIO OO KUCIOTHI B paCTBOPE MOCiE pa30aBieHHUs.

3ananue 4.
B cMecu a3ota u Bogopoaa oobemom S0mi copepxutcs 20mi azota. Beruucnure o0beMHYIO

n0J1r0() BOIOpo/ia B JaHHOM cMmecH. Mcnonb3yiite popmyiy aiis pacyeToB:
¢(raza) = V(raza)/V(cmecn)=100%

3ananue 5.
B manaxute maccoit 130r conepxkurcs 8% npumeceil. Haiinure maccy nmpumeceit B JaHHOM

oOpa3siie MaaxuTa.
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I[MPUJIOXEHUE 2

IIpuMepHBIi BADHAHT KOHTPOJIHLHO-U3MEPHUTEIbLHBIX MATEPHAJIOB
HUTOr0OBOr0 KOHTPOJISI 0 XMMUH 32 Kypc 7 Kjacca.

Bapuanm |
Yacts 1. BoiOepuTe npaBUIIbHBIN OTBET:
1. Beibepure HeBepHO, CHOPMYIUPOBAHHOE YTBEPKICHHE!
a) XuMHsI — HayKa O BEIEeCTBaX, X CTPOSHHH, CBOWCTBAX U MPEBPALICHUAX OJHUX BEUIECTB B
JpyTHe.
0) Mouekyna — 370 MenpYaiias XMMUUECKU JeIMMasi 4acTULa.
B) ATOMBI — 3TO MeJbYaiIliue 3JeKTPOHHBIE YaCTHIIbI, U3 KOTOPBIX COCTOSAT MOJIEKYJIbI BEILIECTB,
XUMHYECKH JIEIMBIE.
r) BemectBa — 370 TO U3 Yero cocTosT Tea..

2. Xumuieckasi BOpOHKA MpeAHa3HaueHa JJIs:

a) OCYILECTBIICHUE MPEBPAIICHHUS BEIIECTB U3 OJHOTO arperaTHOro COCTOSIHUS B IPYTO€.

0) ubTpOBaHUS.

B) BBIITApUBAHUS.

T') pa3fielieHus: TBEPIbIX BEIIECTB, COCTOSIINX U3 YACTHULI, OTIMYAIONINXCSI CBOUMU pa3MepaMu. .

3. Peun uéT TONBKO O BENIECTBAX:

a) HedTh, CHEXKUHKA, ME/Ib, ITUHK.

0) Kpaxmal, Kpacku, JTaCTHK, IPEBECHHA.
B) TJIMLIEPYH, BOJA, KapaHalll, CKATIUIap.
T') CBUHEII, AIIOMUHUMI, a30T, aJiMa3.

4, XuMuueckue 3HaKi METAILIOB HaxXoOATCA B CTPOKCE:
a) Zn, Pb, Mg, C. 0) Cl, Br, F, Na.
B) S, P, Si, As. r) Ag, Fe, Na, Ca.

5..B 3aganunu 4 Hemerann Gpochop HaXOIUTCS B CTPOKE:

6. OtHOCHUTEIbHAI aTOMHAs Macca HaTpuA paBHa:
a)ll; 6)8; B)23; r)22.

7. DIeMeHTHI pacloJIOKEHbI B MOPSIIKE BO3pACTaHHsI OTHOCUTEIHHON aTOMHOM MacChl:
a) Cl, S, P; 0) Fe, Pb, Cr; B) N, P, As; r) Al, Si, P.

8. OTHOCUTeNbHAs MOJIEKYIsApHas Macca kapooHnara kanpuus CaCOs paBHa:
a) 50; 6) 100; B) 46; r) 102.

9. MaccoBas 707151 KHCI0pOa GOIBIIE B:
a) H20; 6) H2SOs; B) H202; r) Al2Os.

10. O6wémuas noxst Hz2 B 300mi1 cmecu, copepikareid 240Mi1 KHCI0opoa paBHa:
a) 80%; 0) 40%; B) 20%; r) 30%.

11. Kakast macca Bosl motpeOyercs st npuroroBienus 200r 40% pacTBopa nmoBapeHHON COMH:
a) 100r; 0) 120r; B)80r; r) 60r.
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12. MaccoBast 107151 mpuMecei, B U3BECTHSIKE cocTaBisieT 5%. Kakas Macca OCHOBHOTO BelIecTBa
(kapOoHaTa KaJbIHs) COACPKUTCSA B 1T M3BECTHSKA:
a) 50kr; 0) 95kr; B) 900kT; r) 950kr.

13. BemecTBo, MMEIOIIEE MOJIEKYJIIPHOE CTPOCHHE:

a) aMas; 0) rmoBapeHHas COJIb; B) BOJIA; T) PTYTh.
14. K ¢pu3u4ecKuM sSBIICHUSIM OTHOCSITCS:

a) TJIaBJICHUE MEIH;

0) mporopaHue CIMBOYHOTO MacJa;

B) 0OyTJIMBaHUE JIPEBECHUHBI,

r) o0ecIIBeUMBaHKE OKPACKHU H0/1a aCKOPOMHOBOM KUCIIOTHI.

15. I1pu HOPMATBHBIX YCIOBHUSAX B TBEPJIOM arperaTHOM COCTOSIHUU HAXOJUTCS:
a) BOJIOPOT; 0) 030H; B) PTYTh; r) coza.

16. XuMudeckue mpeBpamieHust MPOUCXOIAT PH:
a) BBIMAJICHUM T'PaJIa; 0) 3acaxapyuBaHUH BapCHbS,

B) IPUTOpPaHUH MHILH; I') IEPETOHKE CIIUPTA.

17. OnpenensaTh HATMYKE YIIEKUCIIOrO Ta3a MOXKHO TP TOMOLLU:
a) IEPEKUCH BOAOPO/IA; 0) BOJIBI; B) U3BECTKOBOH BOJIBI; T') TOPSIIEH JTyYHHBIL.

18. [TocuHeHne HOAHOTO pacTBOpPA YKa3bIBAET HA CO/EPIKAHUE:
a) aCKOpOMHOBOM KUCIOTHI; 0) TIIOKO3bI; B) KpaxMmania; T) IeJUTFOI03bI.
Yacrs 1. lonvmmTe HEIOCTAOLIME 110 CMbICJY MPeII0KEeHUA:

1. HauGonee 3¢ hekTUBHBIM cIOCOO0OM pa3/IeIeHHUst CMECH JKeJie3a U CephI SABIIETCS

2. HpOCCI/IBaHI/IC MMPUMCHSCTCA IJId pa3saCICHUA CMecel OTIIMYArOIINXCS

3. PacTBOp, noy4eHHBbIH nocie GuiIbTPOBaHUS, Ha3bIBACTCS

4. I[CﬁCTBPIC (I)I/IJ'IBTPYIOH_ICTO IpoTUBOra3a OCHOBAaHO Ha CBOICTBE AKTUBHUPOBAHHOT'O
yris BPCAHBIC BCIICCTBA.

5. Bosa monydeHHasi mpy MOMOIIM EPErOHKH Ha3bIBAETCs

6. HBJ’IeHI/ISI, COIIPOBOXKAAOIINECA IMTPEBPALICHUEM OJHUX BCIICCTB B IPYTIM€ HA3BIBACTCA

7. Brimagenune ocaaxa,. ..
BCEC OTO HpI/ISHaKI/I XUMHNYCCKUX peaKHI/II\/'I.
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IMPUJIOXEHUE 3

HMHcTpyKIus 10 BHINOJHEHUIO IPAKTHYECKOM padoThl Ne 5

«OuncTKA NOBAPEHHOH COJIN.
Ieab padotbl: OBaneTh crioco0aMu OYUCTKH BEIIECTB OT IPUMECEH: TyTeM (PUIbTPOBAHUS U

BbITTApUBaHUA.

Oo6opynoBanue: JlabopaTOpHBIN MITATUB C KOJIBIIOM, KOHMYECKask KOI0a, XUMUYECKUH CTaKaH,

BOpOHKa, ¢apdopoBas yamika, GuiIsTp, CTEKISTHHAS MMaJ0YKa, MIMaTelb, CIUPTOBKA, CITUYKH,
3arpsA3HEHHAs PEYHBIM IIECKOM M YEPHO3EMOM I10BapEHHas COJib, BOJA.

OQo0paTuTe BHUMAHNE:
1. Ha nmpaBuiia moBeACHUS U TEXHUKH OC30IIACHOCTH MPHU BBITTOJHECHUH paOOThI CO CTCKIISTHHOM

NOCYI0M M HarpeBaTeJbHbIMU IPUOOPAMHU (CIIUPTOBKOI).
2. Ha yka3anus yuutens.

Xox paboTsri:
1. sman pabomur: V3yuenue 3a2psa3HeHHOU NOBAPEHHOU COIU.

1. PaCCMOTpI/ITe 3arpsA3HCHHYHO COJIb, KaKas 3TO CMECh. (O,Z[HOpO,I[HaH nin HGO,Z[HOPOI[HaH).

2. sman padomui: Pacmeopenue 3a2psi3HeHHOU NOBAPEHHOU COTIU.
1. Bo3pMuTe B cTakaH TpeTh BOJIBI H HITIATENIEM J00aBbTE 3arPA3HEHHYIO COJIb, IEpEMeEIIaiTe, moka

COJIb TIEPECTAHET PACTBOPSITHCSL.

3. sman padomur: Purbmposanue pacmeopa 3a2pa3HEeHHOU COU.

1. Ompenenute 060pyROBaHKE IJIs ATOTO 3Tana, codepute Npudop Uit GUILTPOBAHUS.

2. IlpurotoBbTe QUIBTP AJIS1 BOPOHKH.

3. IlpoBenute puabTpoBaHUE 3arPsI3HEHHOM COJIU, IS TOrO PACTBOP MO CTEKJISTHHOM Manoyke
HaJlMBaiiTe Ha QUIBTP, UTO OCTaeTCs Ha (PUIBTPE, a UTO MPOXOAUT YePe3 €ro MOPHI.

4. sman paﬁombl: Bbmapueaﬂue OYUWEHHO20 pdcmeopa CoJiu.
1. OcyuiectBuTe BhIIApUBaHKE, AJI TOTO OMpEenTe 000pyI0BaHUE JIJIS ATOTO 3Tarna, codepure

mpuoop.
2. B dbapdopoByro yamiky HajelTe GUIBTPAT U BBITAPHTE €T0.
3. CpaBHHUTE TIOTYYEHHYIO COJIb C TOM, KOTOpasi BaM Oblila BbIlaHa

HTor padoThnI:
1.06paruTe BHUMaHUE Ha OPOPMIICHHE TAOIUIIBI B TETPAIH, 3aIIUCH PUCYHKH JIeNaliTe aKKypaTHO.

2. Cnenaiite mpaBUIIbHBIC BEIBOJIBI IO Pa0bOTeE, HE 3a0yAbTE ClieNaTh 0003HAYCHHS HA PUCYHKAX.
3. [IpoBeauTe yoopky pabouero Mecra.
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	 безопасного обращения с веществами и материалами;
	 экологически грамотного поведения в окружающей среде;
	 оценки влияния химического загрязнения окружающей среды на организм человека;
	 критической оценки информации о веществах, используемых в быту;
	 приготовления растворов заданной концентрации.

