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ITosicHuTeILHAS 3aIIMCKA

B MKOVY CONI Ne 1 n. IlenplM co3laH XMMHUYECKHH KpPYKOK, B KOTOPOM 3aHMMAIOTCS
yuamuecss ¢ 7-ro mo 11-if xmacc. OcobOeHHOCTh mporpammbl «HOHBIH XUMUK» (XMMHUYECKUN
KPY’KOK) B TOM, YTO OHa pa3pabOTaHa JUIsl yYalluXcsl, KOTOPbIe CTPEMSTCS ITy0Ke MO3HATH XUMHIO,
MIPOBOAUTH XUMHUYECKUE dKCIIEPUMEHTHI. bosbIiasi yacTh AeTell OpueHTUpOBaHA Ha MPOJOHKEHHE
oOydeHus: B xumMuueckux BY3ax.

AKTyaJIbHOCTH

B coorBerctBunm ¢ HoBeiIMH DPI'OC HeoOxomuMo pas3BuBaTh y oOydaromuxcs YY/[
(yHuBepcaibHble yueOHbIC JEHCTBUs). Y4acTHe B JCATEIBHOCTH XHMHUYECKOTO KPYXKKa
crocoOCTBYeT pa3BUTHIO cleayromux Y'Y /I:

JIMYHOCTHBIX (CcaMoompeseNieHue; HPABCTBEHHO-ITUYECKAs OPHEHTAIlUsl, TOTOBHOCTh K
caMo00pa30BaHUI0 M CaMOBOCIUTAHHIO, (OPMHUPOBAHUE YCTOWYMBOW yUeOHO-TIO3HABATEIHHOU
MOTHUBAIIMH U UHTEPECA K YUCHHIO);

pPeryJassTHBHBIX (IIeJerojlaraHne, aHalM3 W IUIAHUPOBAHHE MYTEH OCTIDKCHHS eIy,
IIPOrHO3UPOBAHKE KaK MPEBUACHUE Oy IyIINX COOBITHI U pa3BUTHUS IIPOIECCa, CAMOPETYJISAINA);

NMO3HABATEJBbHBIX (MIOMCK U BbIACNEHUE HEOOXOaUMON HH(POpPMAIUU C HCIOJIb30BaAHUEM
pecypcoB Oubnmmorek u HTepHETa, OCO3HAaHHWE M MPOU3BOJILHOE MOCTPOCHHE PEUEBOTO
BBICKA3bIBAHUS, pEaIU3alMsl MPOCKTHO-UCCIIEI0BATEIbCKON €SI TEIbHOCTH, BBIIBIYKEHUE TUIIOTE3bI
0 CBSI3SIX U 3aKOHOMEPHOCTHU COOBITHH, MPOIECCOB);

KOMMYHUKATHUBHBIX (IIOCTAaHOBKa BOIIPOCOB, YMEHHE BbIpakaThb CBOM MBICIU B
COOTBETCTBHUH C 33JlayaMU M YCJIOBHSIMHU KOMMYHHUKalUK, OPMUPOBAHNE COOCTBEHHOTO MHEHHS U
NO3UIMH B COTPYAHHYECTBE, CPAaBHEHUE pa3HBIX TOYEK 3pPEHMs Iepes MPHUHITHEM peIlleHus,
NPOAYKTUBHOE paspelieHne  KOH(GINKTOB Ha OCHOBE YyueTa HWHTEPECOB M TO3MIIMHA BCex
YYaCTHUKOB, MOJICPKKA M COACHCTBHE TEM, OT KOTO 3aBUCUT JIOCTIIKEHHUE IIeJI B COBMECTHOM
JEATEITLHOCTH).

s pazpabomku 0anHo20 Kypca umencs pso npuyun.:
Bo-nepsvix, B HacTosiiee BpeMs yAenseTcss OONbIIIOe BHUMAHHUE BBISBICHUIO U PAa3BUTHIO

OI[apéHHOCTI/I IIKOJIbBHUKOB, B IMPCIOJaBaHMMU XHMMHUH OOJDKHA 3HAYHUTCIBHO YCHIHUTBCA POJb
7a00paTOPHBIX M MPAKTHYECKHX PadOT, KOTOPHIE CIIOCOOCTBYIOT MOBBIIICHUIO KadecTBA 3HAHHIA,
PA3BUTHIO MMPAKTUYCCKHX YMGHI/II\/II, MOBBIIIAKOT MHTEPEC K MNPEAMCTY XUMUA, a TAKIKC pa3BUBAIOT
CaMOCTOSITEIFHOCTh YYaIIHXCSI.

Bo-emopuvix, Ha ypoke HET BO3MOXKHOCTH B OTPabOTKE OOJBIIOr0 KOJUYECTBA HABBHIKOB B
OCYHICCTBJICHNN MWHAWBUAYAJIBbHBIX 3KCIICPUMCHTAJIbHBIX pa60T (XI/IMI/I‘ICCKI/If/'I OKCIICPUMCHT — 3TO
OUeHb KpOMOTJIMBAasl paboTa, KOTOpas BKIOYaeT B ceOs OTPOMHOE KOJIMYECTBO METOJIOB
WCCJICJIOBAHMS); HA YPOKE BpPEeMs pacXoJyeTcss OYeHb IKOHOMHO, HET BpPEeMs HAa MEIIKHE JICTAIH B
UCCIICIOBAaHUM; YETKO HE OTpa0aThIBAIOTCS TEOPETHYECKHE M TPAKTHYECKHUE 3HaHUS (B TOM
KOJIMYECTBE, KOTOPOE HEOOXOAMMO ISl TIyOOKOTO aHajn3a XUMHUYECKUX IPOLECCOB); TpHU
BBITIOJIHEHHSI JTa0OPATOPHBIX padOT B CIEMAIBLHO 000PYIOBAaHHOW J1a0OPATOPUU TOJATOTOBJICHBI
BCE YCIOBUSA JJIsi OCYIISCTBICHHUS TIOJHOLIGHHBIX WHIWBHUIYalbHBIX MPAKTUKYMOB, KaK C
JJIEMEHTAMH MCCIICIOBAHMUS, @ TAaK U HCCIICIOBATEIbCKHX.

HaHHaH nmporpamMmma ImoMoracTt HpI/IO6peCTI/I HOBBIC 3HaHHMA W ONBIT A PA3BUTHUA
OKCIICPUMCHTAJIbHBIX HABBIKOB, ITPU BBINTOJHCHUNU XUMHUYCCKOI'O SKCIICPUMCHTA.



[Iporpamma:

CHOCOOCTBYET pa3BUTHIO SKCIIEPUMEHTAIBHBIX HAaBBIKOB yUaIlluXCs;

npeaHa3Ha4yeH Juisd yyamuxces 7-x — 11-x ximaccoB, KOTOpble coOuparoTcs B OyAyIieM HOCBATUTD
ce0st U3yUEHUIO €CTECTBEHHBIX HAYK, YUYAaCTHIO B OJMMIIMAIHOM JABM)KEHUU, HUHTEIEKTYaIbHbBIX
Urpax ¥ B HAyYHO-NIPAKTMYECKUX KOH(PEPEHIMAX, XUMHUYECKUX TYpPHHpaX, HPOIOJIKEHUIO
oOyuenusi B BY3ax ectecTBeHHOHay4HOIl HalIpaBIeHHOCTH;

Ha BBINIOJHEHUE KaXKAOH OHKCIEPUMEHTAIbHOM paboThl yyalluMCS OTBOJAUTCS Ppa3HOe
KOJIMYECTBO BPEMEHU B 3aBUCHUMOCTH OT CJIOKHOCTH XMMHUYECKOTO SKCIIEPUMEHTA, a TaK XKE OT
IICUXOJIOTHYECKUX 0COOEHHOCTEH yuaIuxcs;

OJTHUM M3 0053aTeNIbHBIX TPeOOBAaHUI SIBISETCS: MHAWBUAyalbHas palbora, pabora B mapax,
paboTta B rpymnmnax;

3HAUUTEIBHO YJIy4IIaeTCsl OpraHu3alus y4eOH0-BOCIIUTATEILHOIO IIpoLiecca Yepe3 pa3padoTKy
WH/IMBUYaTbHBIX METOJANYECKUX PEKOMEHIAIINN BBITOIHEHHSI XUMHYECKOTO IKCTIEPUMEHTA.

Leab mporpamMmbl: npusumue u pasgumue y yuawjuxcs uHmepeca K XUMUU, KAK HAyKe,

uepes paseumue IKCNepumMermailbiblX HABbIKO6

3agaun:

1. ¢dopmupoBaHHe TMEpBOHAYAIBHBIX IOHATHH O BEMIECTBAX JXMBOH W HEKWUBOW TNPHUPOJIBI;

BbIpa0OTKa HAaBBIKOB O€30M1aCHOr0 OOpalleHHs] C XHWMHUYECKOW TIOCYJI0M M BEIIeCTBaMU;
OBJIaJICHHUE CIIELUATbHBIMU IPAKTUYECKUMU YMEHUSIMH U HaBbIKaMU B 00J1aCTH XUMMH;
pa3BUTHE IIO3HABaTEJIbHBIX M  MBICIUTENIBHBIX  CHOCOOHOCTEH — ywamuxcs, yMEHUH
CaMOCTOSITEJIbHO OBJIa/leBaTh 3HAHUAMM, a TaKKe MOHMMAHUE pPOJIM XUMHYECKOW HAayKd B
00111eCTBE;

O3HAaKOMJICHUE WIKOJBHUKOB C POJBI0O XMMHHM B IPOMBIIUIEHHOCTH, CEJIBCKOM XO34HCTBE,
MEJUINHE, CTPOUTEIBCTBE, TPAHCIOPTE, HCKYCCTBE M JAPYTHX OTPACisSIX IPOU3BOJCTBA HU
JeSITEIbHOCTH YEJIOBEKa;

BOCIIUTAHUE TPYAONIOOUS, AaKKypaTHOCTH, BHUMATEIBHOCTH, OEPEKHOTO OTHOIICHUS K
MaTepHUaJbHbIM U JYXOBHBIM IIEHHOCTSIM.

YyeOHublii JIaH.

JononHuTeIbHAS
o0I1epa3BUBAOIIAST 06yueHuUs KonnuecTtBo yuamuxcs KomnuecTtBo ®dopma

I'pynna T on Kon-Bo

TporpaMma YacoB B HEJIEIIO Y4eOHBIX TIPOMEKYTOYHOH
Hezenb aTTeCTaLlul

BI)ICTyHJ'ICHI/IC Ha

Irpynma 1-ii ron 1 7 33 onﬂﬁlﬁlﬁlﬂax
XUMHUUECKOM TypHUPE
KJIace XHAMHYCCKUNA TUKTAHT
WNuTennexryanbHbie
COpEBHOBAHUS

a o0ydeHus

33 Brictynnenue Ha

2 rpymma 2-ii rox 1 7 onnlhgrg;?ﬂax

XUMHUYECKOM TYpHUDPE

KJ1ace XAMHYSCKUNA TUKTAHT

WNuTennexryanbHbie
COpEBHOBaHUS

8-ii o0yueHus




OwnbI XxUMUK 7 33 Bricrynnenue Ha
3 rpynna 3-it rox 1 OJIMMIIMAAAX
HIIK
XUMHYECKOM TYpHUDPE
KJIacc XUMHUYECKUHN TUKTAHT
WNuTennextyanbHbie
COpEBHOBaHUS

9-ii 00y4eHus

7 33 BricTymieHue Ha

4 rpymnma 4-ii ron 1 OHHII\_/iFﬁI/i?HaX

XUMHYECKOM TYPHUDPE

KJIacc XUMHWYECKUN TUKTAHT

WNuTennexryanbHbie
COpEBHOBaHUS

10-i o0yueHus

7 33 BricTymieHue Ha

5 rpynmna 5-if rox 1 OHHII\_/iFﬁI/i?HaX

XUMHUUECKOM TypHHUPE

KJIacc XUMHWYECKUN TUKTAHT

WNuTennexryanbHbie
COpEBHOBaHUS

11-3i o0yueHus

Bcero 1 1-5 1 7 33*5=165

Kanennapublii yueOHbIii rpadguk:

Ne T'ox Yacos B Cents16pb OKTs0pB Hosbps | Jlexabps | Smaps | Despams | Mapr | Ampems | Mait | Bcero
peanusaig HEJIENIO0 2026 r. 2026 1. 2026 1. 2026 1. 2027 r. 2027 r. 2027 2027 r. 2027 JacoB
nn
nporpamm
bl
1 | 1rox 1 4 3 4 4 2 4 4 3 3 31
2 | 2roxn 1 4 3 4 4 2 4 4 3 3 31
3 | 3ron 1 4 3 4 4 2 4 4 3 3 31
4 | 4ron 1 4 3 4 4 2 4 4 3 3 sl
5 | 5ron 1 4 3 4 4 2 4 4 3 3 31
COJAEP)KAHUME KYPCA

Tema Nel «Xumuueckas nabopamopusi»

Texnuka 6e3onacnocmu padboThl B XUMUYECKOU JTaOOpaTOPHH. 3HAKOMCTBO C XUMUYECKIM
kabuHeToM. OOmue TpeOoBaHMS K ydamuMmcs (pabouyuil >KypHamn, Xauar, AUCHUIUIMHA U T.J.).
O3HaKkOMJICHHE yYaIuXcs ¢ IporpaMMoil 1 hopmMaMu 3aHITUI KPYKKa.

Xpanenue peaxmugos. BepbanpHo - 11BeTOBbIE 0003HaUEHHUS HA 3TUKETKaX. Pacnonoxkenus
B KaOMHETE AJIEKTPUUYECKUX BBIKIIIOUATENel, BOJIOMPOBOIHBIX KPAHOB, CPEICTB TYLICHHS ITOKAPOB.

Beeoenue ¢ ucmopuiro xumuu. lleproguzanus B pa3sBUTUU XUMUH.

IlIpuembr obpawenusn ¢ 1a0OPaTOPHBIM ITATUBOM (YKpEIUICHHE W YCTAaHOBKA MPOOHMPKH,
KOJIOBI, CTaKaHa C TOMOIIBIO 32)KUMOB (JIAIOK) U KOJIEI).

Hazpesamenvnvie npuéopst (31EKTPOILTUTKH, BOJIsSTHAS OaHsI, CIUPTOBKA).

Cmpoenue nnamenu. HarpeBaHue BemiecTB (B MpoOUpKe, B KOIOe, B CTaKaHYHKE, B
dapdopoBoii mocyie (TUTIb, Yameyka, CTaKaH4HK)).

Becw (anTexapckue, TEXHUYECKHE, JIAOOPATOPHBIE).

Mepnas nocyoa (MeH3ypKa, IMJIUHAP, MEpHAas K0JI0a, MEPHBIN CTaKaH, MUIETKA).

B3eeuwtnsanue TBEpbIX BEUIECTB U OTMEPUBAHHE OIIPEJICIIEHHBIX 00BEMOB KHUJIKOCTEH.

Ilhomnocme pacTBOPOB U UX U3MEpPEHUE (APEOMETPHI).



Tema Ne 2 «Hucmuie sewpecmea u cmecuy

Bewecmea, Tena, cBOWCTBa BellecTB. BemiecTBa B mpupo/e.

Ceoiicmea eeuwecme: arperaTHoe cOCTossHHE (KHIKOe, TBEpIOE, razoo0pasHoe, Ia3Ma);
BHEIIIHME TpU3HAKU (IBET, 3aMax, BKYC); TEIUIO M JJICKTPOIPOBOJHOCThH; PacCTBOPUMOCTH (BOAa,
CIIUPT, PACTBOPUTEIIN).

Inekmponnwtit mukpockon. CMech, YHCTOE BEIIECTBO, OJJHOPOIHAS CMECh, HEOTHOPOIHAS
cMech. CBOMCTBA OTHOPOJIHBIX U HEOAHOPOJHBIX CMECEH.

Cmecu, neoonopoouvte. CnocoObl pasleneHuss HEOJAHOPOJHBIX CMECEH: OTCTauBaHUE,
NeiiCTBIE MarHUTOM, JeTUTeNbHAs BOPOHKA, GuinbTpoBanue. OuibTp.

Ilpuzomoenenue HeOTHOPOIHBIX CMECEN U PA3/ICIICHUE UX.

Cmecu, o00nopoonsle. CriocoObl pasleleHus CMeced: BbIMapUBaHUE, IUCTUILIALNSA,
KPUCTAJUTM3AIUA, YKCTPAKIIHS.

JlaGopaTopHbIE OMBITH:

[IpurotoBneHne HEOAHOPOIHBIX CMECEH,

pa3zelieHue CMeceil Ipu MOMOIIM MarHuTa,

paszaelieHue CMeCcei JEIUTENBHON BOPOHKOM,

(GUIBTPOBAHUE U OTCTANBAHHUE.

CaMOCTOSTeTbHBIN — HHANBUAYATBHBIN IKCIIEPUMEHT MCCIIEA0BATEIHLCKOTO XapaKTepa.
[IpuroroBnenne HEOTHOPOTHOM CMECH, BBIOOp CIOCO0a pa3feeHHs U OCYIIECTBICHUE
XUMHUYECKOT0 IKCIIEPUMEHTA TI0 Pa3AelICHUI0 CMECH.

MIPUTOTOBJICHUE OJHOPOIHBIX CMECEH,

pazzeneHue cMecei pu NOMOLIY BblapuBaHus (pa3Hble CMECH),

pasneneHue cMecel TUCTHIUIALMEH (ITPOCTeHIas MeperoHKa),

pazziesieHue cMecel pu MOMOIIY KPUCTAIU3aIUH (pa3Hble CMECH),

paszeneHue cMecei pu MOMOITH KCTPaKIUK (pa3HbIE CMECH),

MOCIIeI0BATEIHHOE BBIICTICHUE KAXKIOTO BEIIECTBA U3 CMECH,

BBbIpAIIMBaHUE KPUCTAJIOB.

AN N NN

ASENENENENENEN

Tema Ne 3 «ferenus npupoowvry

Duzuueckue aenenus. OU3NKO-XUMHUUECKNUE SBICHUSI. XHUMHUYSCKHUC SABJICHUS, MPU3HAKHU
XUMHYECKUX PEAKIUU. Y CIIOBUSI OCYIIECTBICHUS XUMHUYECKUX PEAKIUH.

JlaGopaTopHbIe ONBITHL:

crubaHue u pa3rudaHue CTeKISTHHON TpyOKH,
pacTupaHue BEIIECTBA B CTYIIKE,

CpPaBHEHHE KPUCTAIIOB U PACTEPTOTO BEIIECTBA MO MUKPOCKOTIOM,
KpHUCTaJLTU3AIHS,

W3MEHEHHE CBOWMCTB BEIIECTB NIPU PACTBOPCHHH,
W3MEHEHHE arperaTHOTO COCTOSTHHSI BEIIECTBa,

b dysus,

TETUTOBBIE SIBJICHUS TIPH PACTBOPEHUH U PACIUIABIICHUH,
JUCCOITUAITHS,

BBIJICJICHHE CBETA (TOPEHHE, TIIaMsl, XaMeJIeOH ),
BBIJICTICHUE TEIIa,

BBIJICJICHHE Ta3a (pa3HbIe 1[BETa),

coOupaHue ra3a (BHITSCHCHHEM BOJIBI U BO3/AyXa),
oOpasoBaHme ocaaka (BHIIbI 0CaIKOB, MUKPOCKOIT),
o0pa3oBaHKe MaJOUCCOLIMUPYEMOTO BEIIIECTBA,
o0pa3zoBaHKE MallOPaCTBOPUMOTO BEIIECTBA,

N N N N N N N N

5



OIAJICCLICHIINA,

BBIJICJICHUE 3araxa.

[Tonyuenne HepacTBOPUMOTO BEILECTBA, BBIACICHHE €r0 B YHCTOM BHJAE M ONpPEAEICHUE
MOTPEIIHOCTH YKCIIEPUMEHTA.

v VHIuBUIyIbHBIA XUMHYECKHN SKCIIEPUMEHT (CaMOCTOSITENbHBIN) - (PEaKIUH, BbIIEICHUE
BEILIECTB, ONpeeICHUE OIPEIIHOCTH)

ASRNEN

8 kiace
Tema «Pacmeopoiy

Pacmeopwl, HaCchIICHHBIN, HEHACBIILIEHHBIN, TIEPECHIILIEHHBIA PACTBOP.

Ilpouyenmnasa Konyenmpayua pacTBOpoB (MaccoBas J0JIs BEIIECTBA), paCUETHI.

Pacmeopumocms, xpusble pacTBOpUMOCTH. IloCcTpoeHHME KpHUBBIX pPacCTBOPUMOCTH.
[IpurotoBnenue pactBopoB. Pa3baBiieHHe W KOHLEHTPUPOBAHHE PACTBOPOB (IIPUTOTOBJIECHHE
pacTBOPOB pa3HON KOHIICHTPAIMU M3 UMEIOIIUXCS PACTBOPOB B HAIMYHUH).

Cmeuwienue pacmeopos, TPaBUIO CMEIICHHS PAacTBOPOB, IMpPaBWIO KpecTa, pelIeHUe
pacuéTHBIX 3aad.

Paboma na cnekmpogpomomempe (IpUroTOBJICHUE PACTBOPOB, ONPE/CIEHNE COJIEpPIKaHNe
PacTBOPEHHOIO BEIIECTBA MyTEM MOCTPOCHUS KaTHOPOBOUHBIX IPa(UKOB).

Pacmeopumocms 2azoe ¢ 60de. OnpenencHue COAECpKaHHUS YIVIEKHACIONO Tas3a B
MUHEpaJIbHOU BOJEe. PacyETsl.

Kauecmeennwvii u konuuecmeennwvii ananui. OIpeneieHUE aKTHUBHOIO KHCIOPOJA.
Pacuérel. Onpenenenue xynopa B Boje. PacuéTsl.

7Kecmkocmp BpeMeHHas ¥ IOCTOSIHHASA, OIIPEIEIICHUE KECTKOCTH BOJBI.

Ilpaktiueckue padOTHL:
v’ IPUrOTOBIEHUE PACTBOPOB IYTEM CMELIEHUS PACTBOPOB;
v’ DKCIEPUMEHT HCCIIEN0BATENLCKOTO XapakTepa — IPUIOTOBIECHUE PACTBOPOB B JOMALIHUX

YCIIOBUSX;

v’ HcchenoBarelibckas paboTa — ONpEAeNICHHE COJEPKAHUS KaKoOro-HuOyah MeTajla,
UCIIOJIB3Ys paHee MOCTPOCHHBIC KATMOPOBOUHBIC TpadUKH, B BOJC WM APYTHUX MPUPOIHBIX
00BEKTAX;

v/ uccremoBarenbckas paboTa — aHaNW3 TPHUPOJHBIX W MHUHEPATbHBIX BOX (paboThl Ha
JloMOHOCOBCKHE YTEHUS);

v’ uccrenoBarenbekas paboTa — OMpEIeiCHHe COJCPKaHUsl YIIEKUCIOT0 ra3a B MUHEPATbHON
U QpyKTOBOI BO/IAX;

v/ uccremoBarenbekasi pabota — OMpPEAENCHHEe AKTUBHOTO KHCIOPOAa B BOJAE (pa3inyHbIC
BOJIbI);

v’ uccrenoBarenbekas pabora — onpe/esieHre Xjaopa B BOJIe.

9 kiacce

Tema «Kauecmeenunwlii ananus HeopzanuveckKux eewecmaes)

Hnoukamopsr — KMUCHOTHI, WWENOYM, BOAA (MHIAMKATOpHI pasHoro Bujaa). CocraBieHHe
[IBETOBOM I'aMMBbl HHJIUKATOPa B 3aBUCUMOCTH OT CPEABI PACTBOPA.

Ilpupoonwvie unoukamopwt (Srojpl, (QPYKTH, OBOIIM) — KHUCIOTHI, IIENOYb, BOJA.
[IpuroTtoBnenue NpUpOAHBIX MHAMKATOPOB. MccienoBaHue BENIECTB HCIOJIB3YEMBIX B OBITY Ha
HaJIM4Khe UOHOB BOJOPOAA U HOHOB THIPOKCHUIIA

Kauecmeennwvui ananusz kKuciom — JI€UCTBHE METaJUIOB, BBIICIEHHE BOJOPOJA
(oTnuuuTeNnbHAas OCOOEHHOCTh Aa30THOM KHCIOTHI M KOHIIEHTPUPOBAHHON CEpHOM KHCIOTHI),
3HAKOMCTBO C PsIIOM HaIIPSHKEHUN METaJUIOB.



Kauecmeennvie peakyuu Ha OIpeeiCHHEC AaHUOHOB. TaJOreHOB, Cylbdar u cyibdur,
cynbdun, KkapOOHAT, HUTPHUT, HUTpPAT, Xpoma, OMXpOMaT, MaHraHaT, MEpPMaHraHaT, OKcaiar,
aleTaT, IMaHu, pPOJaHu; KaTHOHOB: aMMOHH, MEAU U cepebpa, Oepwiinsi, MarHus, KaJblus,
Oapwusi, IIMHKA, aTIOMUHUSA, OJIOBA, XpOMa, MapraHela, >kenesa.

Kauecmeennulit ananu3 HEOPTaHMUECKUX BEIIECTB.

[pakTuueckue padbOThI:

v/ SKCIIEpUMEHTANbHAS 3aJa4a — ONpe/eeHUe KHUCIOThI WM MIEN0YH U3 4-X HEU3BECTHBIX
BEIIICCTB,;

v’ NpUPOJHBIE HWHAUKATOPHI (SrOfbI, (PYKTBI, OBONIM) — KHCIOTHI, IMIEN0Yb, BOJA;
IPUTOTOBJICHHE TIPUPOAHBIX HHIUKATOPOB;

v/ 3KCIIepUMEHTaNbHasT paboTa — OMpE/e/iCHUE COJSHOM KHCIOTHI U3 HECKOIBKUX KHCIIOT;
BBISIBIICHHE TaJIOTEHHU]IOB METAIIOB M3 CIHCKA MPEUIOKEHHBIX BEIIECTB, 0€3 ONpeaeIeHHUs
KaTHOHa,

v/ DKCIEpUMEHTaIbHAs paboTa — ONpEIEEHHE CEPHOW KHUCIOThI W3 HECKOJNBKHMX KHCIOT;
BBISIBIIEHHE CYJIb(ATOB U CyIb(UTOB METAIJIOB W3 CHHCKA NMPEIJIOKEHHBIX BEILECTB, 0e3
OTIpeIeIICHUs] KAaTHOHA;

v/ JKCIepUMEHTaNbHas pabota — ompeneieHue Cyib(QHUIOB WM KapOOHATOB; BBISBICHHE
CyIb(PHUIOB U KapOOHATOB METAIOB M3 CIHCKA MPETIOKEHHBIX BEIIECTB, 0€3 ONpeaeIeHuUs
KaTHOHa,

v/ JKClepUMEHTaIbHast paboTa — OMNpeJe/ieHHe HUTPUTOB WJIM HUTPATOB, & TAKKE a30THOM
KUCJIOTHI; BBISIBJICHUE HUTPUTOB M HUTPATOB METAJUIOB U a30THOM KHCIOTHI U3 CIIHMCKA
IPE/II0KEHHBIX BEIIECTB, 03 ONpee/IeH s KaTHOHA,

v/ SKCIiepUMEHTaNbHas paboTa — OmpejeieHne XpoMarT U OUXpOMAaT HOHOB, MaHTaHaT U
IIepMaHTraHaT MOHOB; BBISBICHHE XPOMAaTOB M OMXPOMAaTOB, MAaHTAaHATOB U IIEPMAHTAHATOB
METAaJUIOB U3 CITUCKA MPEITI0KEHHBIX BEILECTB, 03 ONpeeeHHs KaTHOHA,

v’ JKCIepHMeHTalbHas paboTa — OmpeneeHHe OKCajaT, alerar, HUaHH[, POJAHU] HOHOB;
BBISIBIICHHE OKCAJaTOB, AalleTaTOB, I[MAHUIOB, pOJAHUAOB METAUNIOB M3  CIIMCKA
IpE/II0KEHHBIX BEIIECTB, 03 ONpee/IeHHsI KaTHOHA,
paboThI UCCIIEIOBATEIBCKOTO XapaKkTepa Ha ONpeAeiieHUe aHUOHOB;

PabOTHI HCCIIEAOBATEIBCKOTO XapaKTepa Ha OINPeAeICHNE aHHOHOB,

SKCIepUMEHTalbHas paboTa — oOIlpeneleHue KaTHOHOB aMMOHMs, MeOu Hu cepebpa B
pacTBOpax MpeyIOKEHHBIX COJIEH;

v/ 3KCIIepUMEHTaNbHAs paboTa — OMpe/eicHHe KaTHOHOB OepHILTHS, MarHUsI, KaJbIus, Gapus

B pacTBOpax MpeUI0KEHHbIX COJICH;

ANANRN

v OKCIICPUMCHTAJIbHAsA pa60Ta — OHIpCACJICHUC KaTUOHOB IHWHKA, aJIOMHHUA, OJIOBA B
pacTBoOpax MpeI0KEHHBIX COJICH;
v’ JKCIEepUMEHTajbHas pa0doTa — ONpeJelicHHe KaTHMOHOB XpoMa, Mapraiia, jKele3a B

pacTBoOpax MpeI0KEHHBIX COJICH;

JI0Ka3aTeIbCTBO KAYECTBEHHOTO COCTaBa BEIIECTBA — UCCIIEIOBATEILCKUAE PAOOTHI,
pabOTHI HCCIIEAOBATEIBCKOTO XapaKTepa Ha ONpeeICHUE KaTHOHOB,;

paboTHI HCCITEIOBATEIBCKOTO XapaKTepa Ha OTpe/Ie]ICHHE KaATHOHOB;

paboTHI HCCIIEAOBATEIBCKOTO XapaKTepa Ha ONpeieiieHue KaTHOHOB i aHHOHOB.

ANANENEN

10 kaace
TeMa ((36606011 aHaius»

Memoobt ébl0enenus. T METO/IbI OCHOBaHbI Ha BBIJICJICHUU OIPEACIIIEMOro BEIIECTBA B
TBEpAyIO a3y B dJIEMEHTAPHOM BHJIC.

MemOObl OMZOHKU. 9TI/I METOABI OCHOBAHBI HA I/ISMepeHI/II/I TO‘-IHOI\/JI MAcCChI BBIACIUBIIINXCS
B IIPOIIECCE aHANIM3a Ta3000Pa3HbIX MPOIYKTOB.

Iloozomoexa nocyowt st ananusa. B3semmBanue.
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Onpeodenenue cooepicanusa Oapus B pacTBOpe Xjopuaa Oapus, XJopa B pacTBOPUMBIX
XJopuaax, jkeiesa B pacTBope coiu Mopa, HHMKeNs B BOJHOM pacTBOpPE, BHEIIHEH Biaru M
KPHUCTATM3AIIMOHHON BOJIBI B XJIOpH e Oapus, CyIb(aTHO 3016 B IEKAPCTBEHHBIX IpenapaTax.

[pakTryeckne paboThl: OTPeIeTICHNS BECOBBIM METOJIOM: COJIEPKAHHE

v/ Kaublus B IPUPOIHOM MUHEPAJIE U3BECTHIKE;

v’ Kanbius B X% BOJHOM pacTBope (I1oTHOCTH) Jakrara kaabius [Ca(CzHs03)2];

v\ MaruHus B Genoil marmesuw, umeromeil cocraB 3MgCO3Mg(OH)2:3H20 u comepxareit
okouo 3%-4% npumeceii;

MarHus B Ipemnapare, coJepskaiieM aTloMUHIA 1 0KoJ10 20% MarHus,

Kalpllusl WJIM MarHus B JOJOMHTEe, conepxkamieM okoino 70%  aBOWHOW conu

CaCO3-MgCOg;

v/ OCHOBHOTO KapOoHaTa MarHus Wik KapOoHaTa Kanblust B npenapate "Kansmaruu". Coctas
KOMOMHHMPOBAHHOI'O JIEKAPCTBEHHOTO Npenapata: 4,5 r ocHoBHOro kapOoHara maruus, 3,0
kapOoHaTa kanblus u 3,0 r TugpokapOOHaTa HATPUS,

v\ amoMuHHs B JeKapcTBeHHOM mpemnapare "Kuakocts Byposa", comepxkamein okono 8%
areTara aTrOMUHIS,

v\ Marmus B TaOneTke mpemapara "Acmapkam", coiepXKamlell acmaparuHara Kajius |
acnaparunara Maraust MgCsHsO4N(M = 155,4 r/momnb) o 0,175 . Macca tabnerku 0,5 T

v Kenesa B KeyezoaMMOHUMHBIX KBacnax NHaFe(SO4)2:12H20, comepxaiux okono 5%-6%
uHM(pHEepeHTHBIX TpUMeceii;

v xenesa B coimu Mopa (NHg)2Fe(SO4)2:6H20, comepxareii okoio 2% uHARGPEPEHTHBIX
[IpUMeceH;

v' xnopuga xene3a(ll) B nekapcreemHoMm mpemapare "Cupom anod ¢ xenesom". Cocras
npenapara: 135 r pactBopa xuopuna sxenesa(ll), comepxkamero 20% coau; KHCIIOTHI
XJIOPOBOJIOPOTHOM pa3BeAEHHOW 15 T; KMCIOTHI JUMOHHOM 4 T; cHpomia U3 COKa ajod J0
1000 1;

v’ Keje3a B JekapcTBeHHOM mpemapare "®deppoOuon". Jlpaxe mnpemapara maccoit 0,30 r
coaepxut 0,10 r xmopuna xeneza(ll), 0,14 r r1r0K03bI U CBA3YIONINE HATOTHUTENH,

v’ kanmus B mpupomaHoMm wmuHepaine kapHaure KCI-MgCly:6H20, conepkanue Kaiaus B
KOTOpoM cocTtasisieT okoiio 10% B nmepecuére Ha K20;

v' xnopug-uona B mnpupoanoM wmuHepane cwibBunure KCI'NaCl, comepxaHue HaTpus B
KoTopoM okoiio 20% B nepecuére Ha Naz0;

v’ cynmeara Harpus B riayoepoBoit comu NaxSOs 10H20, comepxkameit okomo 10%
uHn(pHEepeHTHBIX TpUMeceii;

v' dochar-noHa B MHUHEpPATHHOM yH0OpeHuH ammodoce, cojaepkameMm okoido 25%

NHsH2PO4m 70% (NH4).HPOsu unmuddepenTabie npumecy;,

cepebpa B mpenapate "[IpoTapron", mopoiok KOTOPOro coaepKUT okosio 8% cepedpa;

KaJIBIUs B Ta0JIETKE TIIIOKOHATA Kanbiws Maccoi 0,6 T, kotopast coaepkut 0,5 T OCHOBHOTO

neiicteyromero Bemecta [Ca(CsH1106)2] (M= 398.,4 r/moib);

HUKEJIS B Mpernapare, cojiepkaiieM okoio 35% Hukens;

docdara kampmMsi B MHUHEpPAIBLHOM YIOOpEHHH MPOCTOM cyrepdocdare, coaeprkaiiemM

okoio 20% okcuna dochopa(V);

v KobanbTa B JICKAPCTBEHHOM IIperapare Koammuze, cojiepxamieM okoio 90 % OCHOBHOTO
nerctyromero Bemectsa [Co(CsHsON2)2Cl2] (M = 330,1 r/moib).

AN

<]

AN

11 kaacce

Tema «Konuuwecmsennwiii anaius — mumpoeanuey

Ocnognvie cmaouu ananuza. Ot60p npoObl, MOArOTOBKAa MpoObl K aHanuzy. Cragus
u3mepeHus. OrneHka pe3ynpTaToB u3MepeHuid. IlorpemHocTu: cucremarndeckue, CilydaiHbIE,
rpyosie. Maremarnueckass o0OpaboTka pe3ynbTaroB  aHanu3a. CrnocoObl  OOHApYKEHUS
IIOTPELIHOCTEH.



Xumuueckana nocyoa. TloaroroBka mocynel. [Ipuémpl pabOTBl ¢ XUMHUYECKOW MEpPHOU
nocyaoi. Texunuka paboTsl ¢ numneTkoil. TexHuka padoThl ¢ OIOPETKOM.

Xumuueckue peakmugwsl v ipaBuio padotel ¢ HuMu. Kimaccudukamnus peaktusos. [Ipasua
paboThl ¢ peakTuBaMu. OYHCTKA PEAKTUBOB.

Pasnoxxenne npoObl U MIPUTrOTOBJIEHUE PACTBOPOB AJis aHanu3a. PactBopenue. CriaBieHue.
Munepanuzauus. [Ipurorosnenue pactBopa Juist aHalIK3a.

Tumpumumpuueckue memoonl ananmmza. OOmas xapakrepuctuka Metoga. CrocoOsI
BBIPQXKEHUS KOHIIGHTpAIMK pacTBOpoB. Kiaccudukaius TUTPUMETPUUYECKUX METOAOB aHaIU3a.
CrniocoObl TuTpOBaHus. Pacuérel pu NpUroTOBIEHUU PACTBOPOB.

Memoo Kucnommno-ocnognozo TutpoBaHus. Paboure pacTBOpbI M CTaHAAPTHBIE BELECTBA
METOJa  KHCIOTHO-OCHOBHOTO  THUTpoBaHMs. MHaukatopsl MeToja  KUCIOTHO-OCHOBHOI'O
TuTpoBaHusA. llpuroroBneHue pacTtBopa COJIIHOM KHUCIOTBL. llpuroroBneHue craHAapTHOIO
pactBopa Terpabopara HaTpus. CTaHgapTu3alus COJISHOM KHUCIOTHI MO TeTpadopaTy HaTpHsl.
CrannapTuzanus pacTBopa LIENOUM MO COISIHOM Kuciote. OmnpexaeneHue copepkaHus kapOoHarta
HaTpusi B pactBope. OmpeneneHue coaepkaHus KapOOHaTa HaTpUs U LIENOYM NMPU COBMECTHOM
npucytcTBu. OmnpeneneHue KapOoHaTHOM kEcTKocTH. OrmpeneneHne yKCYCHOM KHCIOTHI.
Omnpenenenye aMMuaKka B COJISIX AMMOHUS.

Memoo OKUCTIUMENbHO-60CCIMAHOGUMENIbHO20 TUTPOBAHUS. XapaKTepucTuka,
uHMKaTopsl. Ilepmanranatomerpus. Mogomerpus. Jluxpomaromerpust. CTaHapTH3aIMs PacTBOPA
nepmaHranara kanus. [IpurorosieHue cTaHZapTHOTO pacTBOpa Auxpomara kanus. OmnpeznereHue
colepkaHusi kenesa (+2) MerogoM nepMaHraHaromeTpuu. OrmnpeneneHue MepMaHTaHATHOU
OKHCIISIeMOCTH Bojbl. OmpeneneHue conepkaHus xeneza (+2) METOJOM JAMXPOMAaTOMETPHH.
Crannmaptusanusi pactBopa Tuocyibdara Hatpus. OnpeneneHue coaepkanus meau (+2) MeToaoM
HOJOMETPUHU.

Memoo komnnexcooopazoeanus. VHnukatopel, mnpumeHenue. OrnpeaeneHue oOmei
xéctkoctu Boabl. Ompenenenue coaepkanus meau (+2). Omnpenenenue uuHka. OmnpeneneHue
KaJIbIUSl U MarHUs IPU COBMECTHOM NPUCYTCTBUU.

Pemenne  OMMMIMAAHBIX  OKCHEPUMEHTANBHBIX  3aad  (METOIbl  TUTPOBAHUS).
Ocy1ecTBI€HNE UCCIIEI0BATENCKUX MPAKTUKYMOB.

[TpakTrueckue paboThL:
v’ pasnoxeHue MpoObl ¥ IPUTOTOBIEHUE PACTBOPOB I aHAJIM3a, PACTBOPEHHE, CIUIABICHUE,
MUHEpalIn3alus, IPUroTOBIECHUE PACTBOPA JJIs aHAIN3A,;

v/ [IPUTOTOBJEHHE PAaCTBOPA COJSHOM KHCIIOTHI; IPUTOTOBJIEHHE CTAHAAPTHOIO PacTBOpa
TeTpabopaTa HaTpus, CTAHJAPTU3ALMS COJSHOW KHUCIOTHI MO TeTpadopaTy HaTpus,
CTaHZApTU3aLUs PACTBOPA LIENOYU 10 COISHOM KUCIIOTE;
orpezieNieHue coiepaHus kapOoHaTa HaTpUs B PacTBOPE;
orpesieNieHNe CoAepKaHusI KapOOoHaTa HATPHUS U IIEIO0YU PU COBMECTHOM MPUCYTCTBUH;
ornpezeneHnue KapOOHAaTHOM KECTKOCTH;

OIIpE/IEIIEHUE COAECPKAHUSI YKCYCHONU KUCIIOTHI,

ONpeJIeTIeHUE COJIepKaHNE aMMHUAaKa B COJISIX aMMOHMUS,
CTaHJapTHU3alMsl pacTBOpa IEpMaHraHaTa Kajus,

MIPUTOTOBJIEHUE CTAaHAAPTHOTO PACTBOpA JUXpOMaTa Kajus;
omnpeJielIeHUE CoJIep KaHus )kele3a (+2) MEeTo10M IepMaHraHATOMETPUH;
onpeeeHNe NEPMAHTaHATHOM OKUCISIEMOCTH BOJIBI;

onpeereHUe Coep KaHus xxeresa (+2) MeToA0M JUXPOMaTOMETPHH,
CTaHJapTHU3AIlMsl pacTBOpa THOCYIb(arTa HATPuS;

onpeeraeHue cojaepkanus Mmeau (+2) MeToaoM HOJOMETPHUH;
orpezeneHue oo1en KECTKOCTH BOJIBI,

onpeereHue cojepxkanus meau (+2);

onpeJeeHUE [IUHKA;

onpe/eleHUE KadbIUsl U MarHusi TPy COBMECTHOM MPUCYTCTBUU;
OCYLLIECTBJIEHUE UCCIIEN0BATEIbCKUX TPAKTUKYMOB.

NN N N N N N N N N N N NN
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KTII kpyxka «lOubIii xumuk» 7 — 11-x ki1accoB

7-# KJacce
No Pazgen / Tema Kon-Bo YyeOHas
/11 4acoB HEIes
XumMnueckas jgadoparopus (5 4acoB)
1 OpranuszanmoHHoe 3aHsATHE. THCTpYKTaxX 10 TEXHUKE 1 1
6e3omacHoCcTH PabOTHl B XMMHUYECKOM Tab0paTopuu.
3HAKOMCTBO ¢ XUMHUYECKAM KaOHHETOM.
2 3HaAKOMCTBO C XUMHYECKOU MOCY 01 1 2
U 1a00PaTOPHBIM 000PYIOBAHUEM.
3 Pa6ota co mratusom, 1 3
XUMHUYECKOHN MTOCYI0M,
HarpeBaTEIbHBIMU MPUOOPAMH.
4 Pabora ¢ Becamu U pazHOBECAMM, MEPHOM TIOCY10M 1 4
5 O06001IeHne o TeMe — ypoK urpa (McciaeaoBaTeIbCKU 1 5
MUHH [IPAKTUKYM )
O06001IeHne o TeMe — MPOI0JDKEHNE ypoKa — urpa (3ammura
BBITIOTHEHHON paloThI).
Yucrtble BemecTtBa u cMmecu (14 gac)
6 . 1 6
BemecTBa, Tena, CBOMCTBA BEILIECTB
7 BemecTBa, Tena, CBOMCTBA BEIIECTB. 1 7
8 Cwmecu, OTHOPOJHBIE CMECH 1 8
¥ HEOTHOPOTHBIC CMECH.
9 CMmecH, HEOTHOPOTHBIC. 1 9
CriocoObl pa3aeneHus: cMmecei
10 CmecH, HEOHOPO/THBIEC. 1 10
Crnioco0OblI pa3aeneHus: cMecei
11 [IpuroroBiaeHne HEOJHOPOIHBIX CMECEH U pa3/ieJieHUe UX. 1 11
12 Cwmecu, ogHopoanable. CiocoObI pa3aeneHus: cMecen 1 12
(BpIMapuBaHue, TUCTUILISAIINSA).
13 Cwmecu, OTHOPOTHBIE. 1 13
Cnioco0OblI pa3zenieHus cMecel (KpUCTaJUIH3anus).
14 | Cmecu, ogHopoaHbie. CrIOCOOBI pa3eneHus cMeceit 1 14

(mepexpucCTaIITU3aIIHS ).
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15 Cwmecu, ogHopoanbie. CriocoObl pa3aeieHus: cMecei 1 15
(mepexpucTaIH3aIus).
16 CMecH, OJTHOPOJTHBIE. 1 16
CriocoObl pa3aeneHus cMeceit (IKCTPAKITNSA).
17 Cwmecu. CriocoObI paszieneHus cMece 1 17
HccenenoBaTenbCKuil IPaKTUKYM.
18 | Cmecu. CriocoObI paszieneHus cMecei 1 18
UccnenoBatenbCkuil MpakKTUKYM.
19 | BelpammBaHue KpUCTaIOB. 1 19
SAsaenus npupoasl (12 yacos)
20 | SIBneHus IPUPOIBI 2 20
21 ®duszuueckue ABICHUs 2 21
22 DU3UKO-XUMUYECKUE SBICHHS 2 22
23 XUMHUYECKUE SBJICHUS — IPU3HAKU: CBET, Ia3, TEIJIO 3 23
24 XUMHUYECKUE SBIICHUS — IPU3HAKH: O0CAJIOK. 2 24
25 XUMHUYECKUE SIBICHUS — IPU3HAKU: O0CAJIOK. 2 25
26 | XuMu4ecKue SIBICHUS — MIPU3HAKU: MaJlOPaCTBOPUMOE, 3 26
3amax.
27 | YcioBus MPOTEKaHUSI XUMUYECKUX PEAKITHM. 3 27
28 | Xumuueckuii skcriepumenT: «[lomydyeHne HepacTBOPUMOTO 2 28
BEIIECTBA, BBIICJICHUE €T0 B YUCTOM BHUJIE M ONIPE/ICIICHNC
MOTPEIIHOCTH YKCIIEPUMEHTaY.
29 | Xumunueckuit skcriepuMenT: «Ilomyuenne HepacTBOPUMOTO 2 29
BEIIECTBA, BBIICJICHUE €T0 B YUCTOM BHJIE M ONIPE/ICIICHIC
MOTPEIIHOCTH YKCIIEPUMEHTAY.
30,31 | UnauBuayanbHBIA XUMUYECKUH SKCIIEPUMEHT (pEeakiuy, 2 30,31
BbIJICJICHUE BEILIECTB, ONPE/IeJICHHE TOTPEIIHOCTH).
8-i1 kiacc
No Paznen / Tema Kon-Bo YyeOHas
/1 4acoB HEIens
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PactBopsI (31 yac)

1 [ToHsTHE pacTBOP, HACBIIEHHBIN, HEHACBILLICHHBIN, 1
MEePECHIIEHHBIA PACTBOP.
[TporieHTHast KOHIIEHTpPALUsl PACTBOPOB (MaccoBas OIS
BemiecTBa). Penenue 3amay.

2 PactBOopuMOCTB, KpUBBIE pacTBOpUMOCTH. [IocTpoenue 2
KPUBBIX PACTBOPUMOCTH, PEIICHHE 3a/1a4.

3 [TpuroroBiaeHue pacTBOPOB, MpaKTHUYECKas padora (pacuér, 3
npuroTtosiierne). [IpoBepka npaBUILHOCTH PE3YIBTATOB 110
MJIOTHOCTH (apeoMeTp).

4 [IpuroTtoBneHne pacTBOPOB, MpaKTUdeckas padora (pacyér, 4
npuroTtosieHne). [IpoBepka nNpaBMIILHOCTH PE3yIBTATOB 110
IUIOTHOCTHU (apeoMeTp).

5 Paz6aBiienne U KOHLIEHTPUPOBAHHE PACTBOPOB, PELLICHUE 5
pacu€THBIX 3a7a4.

6 [TpakTueckas pabora — paz0aBieHUe U KOHIICHTPUPOBAHUE 6
pPacTBOpOB. [TpuroroBnenue pacTBOpOB pas3Hoit
KOHIIEHTPAIIMU M3 UMEIOIIMXCSl pACTBOPOB B HAJTMYHHU.

7 [TpakTuyeckas pabora — pa30aBiIeHNE  KOHIICHTPUPOBAHUE 7
pactBopoB. [IpurotoBnenue pacTBOpoB pa3HOH
KOHIICHTPALIMH U3 UMEIOIIMXCSI PACTBOPOB B HAJTMYHUH.

8 CwMernieHre pacTBOPOB, pEIICHNE PaCYETHBIX 3a/1a4. 8

9 [TpaBuO cMmemieHust pacTBOPOB, MPAaBUIIO KPecTa, pellieHne 9
pacu€THBIX 3a7a4.

10 | [IpaBmio cMemieHUs] pacTBOPOB, MPABHIIO KPECTa, PEIICHHE 10
pacu€THBIX 3a/1a4.

11 | [IpakTuyeckast paboTa — MPUTOTOBJICHUE PACTBOPOB IyTEM 11
CMEIIIeHUs PaCTBOPOB.

12 | IlpakTudeckass paboTa — MPUTOTOBJICHUE PACTBOPOB MYTEM 12
CMEILIEHHSI PACTBOPOB.

13 DKCIIEpUMEHT HCCIIEI0BATEIIHCKOTO XapaKTepa — 13
MIPUTOTOBJICHHE PACTBOPOB B JIOMAIIIHUX YCIOBHUSX.

14 3auéTHas paboTa — penieHue pacyETHhIX 3a/1a4. 14

15 UccnenoBatenbckast paboTa — aHAINU3 IPUPOIAHBIX U 15
MuHepanbHbIX. [IpaBuia odopmiieHHs Uccien0BaHuil.

16 HccnenoBaTensckas paboTa — aHaIU3 NPUPOIHBIX U 16

MuHepainbHBIX. [IpaBuia opopmiieHus uccien0BaHmid.
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17 UccnenoBatenbckas paboTa — aHAIM3 TPUPOIHBIX U 17
MUHepanbHBIX. [IpaBuia odopMiaeHHs UCcCaeT0BaHU.

18 HccnenoBatensckas paboTa — aHaIU3 NPUPOIHBIX U 18
MuHepanbHBIX. [IpaBuia opopmieHUs ucciaen10BaHMA.

19 PactBopuMocTh Ta30B B Bojie. OnpeneneHue coaepkatus 19
YIJIEKUCIIOrO ra3a B MUHEPAIbHOHU Boje. Pacuérsl.
KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIIN3.

20 PactBopuMocCTh Ta30B B Boje. OnpeniesieHue coaepykanus 20
YIJIEKUCIIOTO ra3a B MUHEPAIIbHOMU Boje. Pacuérsl.
KauecTBeHHBIN U KOJTMYECTBEHHBIN aHAIN3.

21 UccnenoBatenbckas paboTa — ONpeesieHHe COAEPKaHms 21
YTIEKUCIIOTO Ta3a B MUHEPATbHON M PPYKTOBBIX BOJIAX.

22 HccnenoBatenbekast paboTta — omnpesiesieHne Coaep:KaHus 22
VTJIIEKUCIIOTO Ta3a B MUHEPAITBHON M (PPYKTOBBIX BOJIAX.

23 OnpeeneHre akTUBHOTO KUCIOpoaa. PacuéTsr. 23

24 HccnenoBaTenbckas padoTa — ONpeieICcHHe aKkTUBHOTO 24
KHCJIOPO/ia B BOJIE (Pa3IMYHbIE BOJIBI).

25 UccnenoBatenbckas paboTa — ornpeiesieHlne akTHBHOTO 25
KHUCIIOpOJia B BOJIE (pa3luyHbIE BOJIBI).

26 Omnpenenenne xjopa B IPUPOIHBIX BOAAX. Pacuérsr. 26

27 HccnenoBatenbckast paboTta — onpeieNieHue coaepKaHue 27
XJIOpa B Pa3IMYHBIX BOAax. Pacu€Trl, aHAIN3 MTOJTyIeHHBIX
pE3yNbTaTOB.

28 HccnenoBatenbckasi paboTta — onpeieNieHue CoaepKaHue 28
XJIOpa B pa3IMyHBIX Bojaax. PacuéTsl, aHaIN3 MOJTy4EeHHBIX
pE3yIIbTaTOB.

29 | XectkocTh BoJbl. BpeMeHHast M OCTOSIHHAS KECTKOCTD. 29
Omnpenenenue xxectkoctu. [Ipaktnyeckue padotel. Eciu
MO3BOJIUT BPEMSI — TATPUMUTPHUUYECKUN METO]] aHATTN3A.

30 | XKecrkocTh Bonbl. BpeMeHHast 1 TOCTOSTHHAS KECTKOCTb. 30
Omnpenenenue xectkoctu. [Ipaktnyeckue padotsl. Eciu
MTO3BOJIUT BPEMSI — TATPUMUTPHUUYECKUN METO]] aHAIIN3A.

31 | XKecrkocTh Bonbl. BpeMeHHas 1 TOCTOSTHHAS KECTKOCTb. 31

Onpenenenue xectkoctu. [IpakTueckue padorsl. Ecnu
MO3BOJIUT BPEMSI — THATPUMUTPUUYECKUN METO]] aHAJIN3A.
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9-i1 KJ1ace

o/

Pasnen / Tema Koi-80
4acoB

VYyebOuas
HeIes

KauecTBeHHbIIi aHATU3 Heoprannvyeckux BemecTs (31 yac)

NHaukatopel — KHUCIOTHI, WIENOYH, BojAa (MHIUKATOPHI 1
pasHoro Buna). CocTaBieHHe [[BETOBOW raMMbl HHIUKATOPA
B 3aBUCHMOCTH OT CpEIbl pacTBopa. DKCIEpUMEHTaIbHas
3a7laya — OIpEAENICHHE KHUCIOThl WIM IENoUn u3 4-x
HEN3BECTHBIX BEIICCTB.

[IpuposnHble WHAMKATOPBI (ArOAbl, (PPYKTHL, OBOIIM) — 1
KHCIIOTBI, I€nouyb, Boja. IIpuroroBneHue NpPUPOIHBIX
WUHAUKATOPOB.

[Ipuponubie WHAUKATOPBI (SATOABI, (PYKTHI, OBOIIH) — 1
HCCJICIOBAHKE BEIECTB MCIOIb3yEMbIX B OBITY Ha HaIHuue
HMOHOB BOJIOpOJia M HMOHOB THAPOKCHIA (Cpeda) — cHavaia
CHHTCTHMYECKMUMU  WHIUKATOpAaMU U  TOATBEPIKICHHUE
IKCIIEPUMEHTA IPUPOTHBIMU UHIUKATOPAMH.

KadecTBeHHBIM aHaIM3 KHCIOT — JIEHCTBHE METAJLIOB, 1
BBIJICJIEHUE  BOAOpOAa  (OTIMYMTENbHA  OCOOEHHOCTh
a30THOM KHUCJIOTHI M KOHIIEHTPUPOBAHHOM CEpHOM KUCIIOTHI),
3HaKOMCTBO C PSZIOM HalPsDKEHUH METAIIOB.

KauecTBeHHBIE peakny Ha ONpE/IEIEHIEe HOHOB TaIOr¢HOB 1
(B KHCIIOTAX, COJISX).

OKcnepuMeHTalabHas paboTa — OIpeleseHue COJSTHON
KHCJIOTHI M3 HECKOJLKMX KHCIIOT. BEISBICHUE TaJIOrCHU10B
METAJIOB M3 CIUCKa NPEAJIOKEHHBIX BEUIeCTB, 0e3
ompeneneHus kKaTnoHa. Onrcanne KaueCTBEHHBIX PeaKIuil.

KauecTBeHHble peaknuu Ha ompeaeneHue cyibpar u 1
Ccynb(GUT HOHOB (B COMSAX). DKCIEpUMEHTalbHas pabora —
OTIpeNieICHuEe CEPHOM KHUCIIOTHI M3 HECKOJIBKHX KHUCIIOT.
BrusiBienue cynbhaToB U CyJlb()UTOB METAJUIOB M3 CIUCKA
NIPEJIO’KEHHBIX BEIIECTB, 0€3 onpeieeHus] KaTHOHA.

KadecTBeHHBIE peakuuy Ha oOIpefesieHue cyinbhua u 1
KapOOHAT MOHOB (B COJISIX).

OKcrepuMeHTalbHast paboTa — OIpeneieHue Cynb(puaoB
WM KapOooHaToB. BrisiBiieHHE Cynb(hUI0B U KApOOHATOB.

KadecTBeHHBIE peaklUu Ha ONpeeNICHHEe HUTPUT M HUTPAT 1
HMOHOB (B COJISIX M KUCJIOTAX).

OkcriepuMeHTalbHas paboTa — onpeaeneHre HUTPUTOB WIIN
HHUTPATOB, a TAK)KE a30THOM KUCJIOTHI. BhIsSBIEHIE HUTPUTOB
U HUTPATOB METAUIOB M A30THOW KHCIOTHl M3 CIIHMCKA
Ipe/I0KEHHBIX BEIIECTB, 03 onpeieeH s KaTHOHA.

KauecTBeHHbIE peaklMy Ha OMNpeJACICHHE XpomaT | 1
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OMXpoMaT HOHOB, MaHraHaT W II€pMaHraHaT HOHOB (B
COJISIX).

OKcrnepuMeHTallbHass paboTa — ONpeleleHHe XpoMaT u
OMXpoMaT HMOHOB, MaHraHAT M IIepMaHraHaT HOHOB.
BeisiBieHne XpomMatoB W OMXpOMAaroB, MaHTaHAaTOB |
NEPMaHraHaTOB METAJUIOB U3 CHHCKAa MPEeIIOkKEeHHbIX
BEIIECTB, 0€3 OIpeIesIeH s KaTHOHA.

10

KadecTBeHHBIC peakimu Ha OMpeNeIeHHUE OKcajaT, alerar,
[UaHUJ, pOAaHU] (B COJISIX). DKCIEpUMEHTaIbHAs paboTa —
ompeNesieHue OKcayar, areraT, [IHAaHWA, POJAaHU] HOHOB.
BrisBienre okcanatoB, aleTraTtoB, LMAHWAOB, POJAHH]IOB
METaJUIOB M3 CIIMCKa TIPEIJIOKCHHBIX BEIIECTB, 0e€3
OnpeJieNICHUs] KaTHOHA.

10

11

PaboThI uccae0BaTeNLCKOro XapakTepa Ha ONpe/Ie/IiCHUE
AHHOHOB.

11-s yueOnas
HeJens

12

Pa6oTel HCCIICIOBATCIILCKOI'O XapaKTEpa Ha OIMPCACICHNC
AHUOHOB.

12-5 yueOHas
Henens

13

PaboThI ucce10BaTEIBCKOTO XapaKTepa Ha ONpeIe/ICHUE
aHMOHOB. HeCKOJIbKO KaueCTBEHHBIX 33/1a4.

13

14

PaboTsl MccenoBaTeIbCKOro XapakTepa Ha Olpe/IesieHUe
aHMOHOB. HeCcKOJIbKO KaueCTBEHHBIX 33/1a4.

14

15

KauecTBeHHble peakiuu Ha ONpenesieHHe KaTHOHOB:
aMMOHUH, MeJIb B cepedpo.

OKcrepuMeHTalbHas paboTa — OINpeAesieHHe KaTHOHOB
aMMOHHUA, MeIU U cepedpa B pacTBOpax IMpeIIoKEHHBIX
coJiel.

15

16

KauecTBeHHBIE peaklMd Ha ONpPEICICHHE KATHOHOB:
OepUIUINiA, MAaTHUM, KaJIBIIHHA, Oapwii.

OKCcrepuMeHTaldbHass paboTa — OMNpeAeieHHe KaTHOHOB
Oepwiiusi, MarHusi, Kaubliusg, Oapusi B  pacTBOpax
IIPEIIOKEHHBIX COJICH.

16

17

KauecTBeHHLIE pC€aKkuuu Ha ONPCACICHNEC KATUOHOB: IIMHKA,
ATFOMHHHS, OJIOBA.

DKcriepuMeHTaabHas paboTa — OMNpeAeieHHe KaTHOHOB
[IMHKA, AJIIOMHHHS, OJIOBa B pacTBOpax MPEATIOKEHHBIX
COJIEH.

17

18

KadecTBeHHBIE peakIuy Ha ONpe/iesieHe KaTHOHOB: XPOM,
Maprasetl, Kene3o.

OKcrepuMeHTalbHast paboTa — OmnpeAeNeHHe KaTHOHOB
XpoMa, MapraHiia, jKeje3a B pPacTBOpaxX IPEIIOKEHHBIX
COJICH.

18

19

KauecTBeHHBIN aHanu3 HEOPraHUYECKUX BEILECTB.

19
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I[OKaSaTCJ'IBCTBO Ka4€CTBEHHOI0 CoCTaBa Bf€HIIECTBA —
00BsICHEHHE YUUTCIIA.

20 KauecTBeHHBIIT aHaIIN3 HEOPTaHUYECKHUX BEIECTB. 1 20
Jloka3aTenbCcTBO KAaueCTBEHHOI'O COCTaBa BEIIeCTBA —
HCCJIeI0BATENIbCKUE PaOOTHI.

21 | Yaurens 3HAKOMHUT C OCYIIECTBICHHEM SKCIIEPUMEHTA — 1 21
BBITIOJIHSIOT YYaI[EeCsS BMECTE C YUUTEIIEM.

22 | PaboThl HWCCIIEIOBATENILCKOTO XapakTepa Ha OTMpesesieHre 1 22
KaTHOHOB. HecKobKO KaueCTBEHHBIX 3a/1a4.

23 | PaboThl uccneqoBaTeNbCKOrO XapakTepa Ha OMpeiesieHue 1 23
KaTHOHOB. HecKobKO KaueCTBEHHBIX 3a/1a4.

24 | Yuurenb 3HAKOMHUT C OCYIIECTBICHHEM SKCIEPUMEHTa — 1 24
BBITIOJIHSIOT YYaI[eCs BMECTE C YIUTEIIEM.

25 | PaboThl WCCIIeIOBATEIbCKOTO XapakTepa Ha OIpejeiieHHe 1 25
KAaTHOHOB.

26 | PaboThl WCCIIEIOBATEILCKOTO XapakTepa Ha OIpejelieHue 1 26
KaTHOHOB.

27 | Yunurenb 3HAKOMHT C OCYIIECTBICHHEM JKCIEPUMEHTA — 1 27
BBITOJIHSIOT YYaIecss BMECTE C YUUTEIeM

28 | PaboThl HCCIIeIOBATEIBCKOTO XapaKTepa Ha OIpeCIICHHE 1 28
KaTHOHOB U aHHOHOB.

29 | PaboThl HWCCIIEIOBATEILCKOTO XapakTepa Ha OIpejelieHre 1 29
KaTHOHOB U aHUOHOB.

30 | Yuutenb 3HAKOMHUT C OCYIIECTBJICHMEM O3KCIIEPHUMEHTa — 1 30
BBITIOJTHSIOT YYaI[eCs BMECTE C YIUTEIICM.

31 | PaGoThl HCCiEIOBATEIBLCKOTO XapakTepa Ha OMpeeicHUue 1 31
KaTHOHOB U aHUOHOB.

10-i1 kaacc
No Pasnen/ Tema Koi-80 VYyebOuas
n/m 4acoB HEeJeIst
Tema «BecoBoii anaiu3 — rpaBumerpus» 31 gac)

1 MeTtobl BbIACIICHHUS. 1 1

2 Omnpenenenne cynbpata MeId B 00pasie, colaepiKamiem 1 2
npumecu uHAUGGEepeHTHEIE.

3 MeToabI OTTOHKH. 1 3
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4 OmnpejiesicHUe KOJMYECTBA BJard TUTPOCKOMHMUYECKOW B 4
BEIIECTBE, OIpEeIICHNe KPHUCTALTM3AIMOHHON BOJIBI B
COJISIX.

5 AHanu3 kapOOHATOB, ONpEIEICHUE COJCpKaHUs KapOOHAT 5
WOHA, MyTEM BBIICJICHUS YTIIEKUCIIOTO ra3a JIeHCTBHEM
COJISTHOM KUCIIOTHI U OTTOHKOM yTJIEKHCIIOTO Ta3a.

6 AHanmn3 kapOOHATOB, ONPEEICHUE COJCpKAHUS KapOOHAT 6
WOHA, MyTEM BBIICIICHUS YTIIEKUCIIOTO Ta3a JICHCTBHEM
COJISTHOM KUCIIOTBI, U OTTOHKOH YTJIEKHCIIOTO ra3a.

7 AHanm3 kapOOHAaTOB — BBIJCICHHE YTIIEKUCIIOTO Tas3a, 7
JNEHCTBHEM KHCJIOTHI Ha HEPACTBOPHMBIE KapOOHATHI WIIU
NPOKAJIMBAaHUEM W  HCIOJIB30BAHHWE JUISI  ONPE/ICICHUS
KOJIMYECTBA BBIJICTUBIIECTOCS Tra3a MET0YbI0.

8 Ananmu3 kapOOHAaTOB — BBIJICJICHUE YIJICKUCIOTO Trasa, 8
JCHCTBUEM KHCJIOTHI Ha HEPACTBOPHUMBIC KapOOHATHI WIIU
MPOKAJIMBAHUEM ¥  HCIIOJIb30BAHHUE I OMPEACIICHUS
KOJIMYECTBA BBIJICTUBIIETOCS Ta3a MEIOYBIO.

9 [ToaroroBka nmocynel AJjig aHanu3a. B3semBanue. 9

10 | Onpenenenue coxaepkanuss Oapusi B pacTBOpe XJIopujaa 10
Oapwusi.

11 Ompenenenue cofepkaHuss Oapusi B pPacTBOpe XJOpHuia 11
Oapwusi.

12 | Onpenenenue  coiepkaHusi XJopa B PacTBOPUMBIX 12
XJIOPHUJIAX.

13 | Onpenenenue  coaep)kKaHUsT  XJopa B PacTBOPUMBIX 13
XJIOPHUJIAX.

14 | Onpenenenus xenes3a B pactBope conu Mopa. 14

15 | Ompenenenus xenesa B pacTBope coiu Mopa. 15

16 | Onpenenenue conep:kaHus HUKEIS B BOJHOM PacTBOpE. 16

17 | Onpenenenue conep:kaHusi HUKENS B BOJHOM pacTBOpE. 17

18 | Ompenenenve BHEWMIHEW BIATM W KPUCTAJUIM3aMOHHOM 18
BOJIBI B XJIOpHUJIE Oapwst

19 OnpeneneHre BHEIIHEH BJIardk M KPUCTAJUIM3ALMOHHON 19
BOJIBI B XJIOpHU/IE Oapus

20 | Ompenenenne  cynb(aTtHOW 3076 B JICKAPCTBEHHBIX 20
npemnapartax

21 | Ompenenenue  cynabpaTHOM 3016 B JIEKAPCTBEHHBIX 21

nmpenaparax
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22

HccnenoBatenbckue padoThl (MHAMBHUAYAIbHO, B Tapax, B
rpyImax): paboThI BBIOMPAIOTCS y4auMcst
camocrosTenbHo. KonnyecTBO HcclenyeMbix  OOBEKTOB
MO>KHO YBEJIUYHUTb.

22

23

Hccnenosarenbckue paboThl (MHAMBUAYaAJIbHO, B Iapax, B
rpyIax): paboThI BBIOMPAIOTCS yJammmcs
camocTosiTenibHO.  KonndecTBO  mMccienyeMbix  O0OBEKTOB
MOJKHO YBEIIHUYHUTh.

23

24

HccnenoBarenbckue paboThl (MHAMBUAYAJIbHO, B Mapax, B
rpyIax): paboThI BBIOMPAFOTCS yYammmcs
camocTosiTenbHO.  KonndecTBo  HMccienyeMblx  0OBEKTOB
MOJKHO YBEIUYHUTh.

24

25

HccnenoBatenbckue paboThl (MHAMBHUAYaJIbHO, B MHapax, B
rpynmnax): paboTsI BBIOMpAIOTCS yYaIumcst
camocroaTenpHO.  KommdecTBo  mMccienyeMbIX  0OBEKTOB
MOYHO YBEIHYUTb.

25

26

HccnenoBatenbckue padoThl (MHAMBUAYAIbHO, B TMapax, B
rpyImnax): paboThI BBIOMPAIOTCS y4aImmcst
caMocTosATenbHO. KomanuecTBo HCCIICAYCMBIX O6T>€KTOB
MOJKHO YBEITUYHUTh.

26

27

UccnenoBatenbckue paboThl (MHAMBUAYATBHO, B Tapax, B
rpynnax): paboThI BBIOMpAIOTCS y4aiumcst
camocrosTenbHo. KonnyecTBOo HcciaeayeMblx  0OBEKTOB
MO’KHO YBEIHYHUTh.

27

28

HccnenoBatenbckue paboThl (MHAMBHUIYaJIbHO, B Mapax, B
rpynnax): paboTbI BBIOMpAIOTCS y4aiumcs
camocTosiTenbHO.  KonndectBo  MccienyeMblx  OOBEKTOB
MO>KHO YBEJIUYHUTb.

28

29

HccnenoBatenbckue paboThl (MHAMBUAYaJIbHO, B Iapax, B
rpynmnax): paboThI BBIOMPAIOTCS y4aIumcst
camocTosiTennbHO.  KonudecTBo  HMccienyeMbix  0OBEKTOB
MOJKHO YBEIUYHUTh.

29

30

HccnenoBatensckue padoThl (MHAMBUAYAIbHO, B Tapax, B
rpyImax): paboTsl BBIOMPAIOTCS y4YaluMcst
camocrosTenbHo. KonnyecTBO HcclaeayeMbix  O0OBEKTOB
MOKHO YBEITUYHTh.

30

31

UccnenoBatenbckue paboThl (MHAMBUAYAIBHO, B Tapax, B
rpynmnax): paboThI BbIOMpaOTCS y4dalmmcst
camocTositennbHO.  KonmdecTBo  HMccienyeMbix  0OBEKTOB
MO>KHO yBEIUYUTh.

31

11-it kmace (31 gac)
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Ne Pazgen / Tema Koi-Bo Yyebnas
/o 4acoB HeJens
Tema «KonnvecTBeHHbIii aHamu3» - TaTpuMerpus (31 yac)
1 OcHoBHble cTaguu aHanu3a. OTOOp mWpPOObI, MOATOTOBKA 1 1
poObl K aHanuzy. Ctagust U3MEpPEeHHUs.
Onenka pe3yJIbTaToOB U3MEPEHUM. ITorpemnoctTu:
cUCTeMaTHUYeCKue, CilydaiiHble, IPyObIe.
2 Maremarnueckass ~ oOpaboTka  pe3yJbTaTOB  aHaIM3a. 1 2
CriocoObl 0OHAPYIKEHUS TIOTPEITHOCTEH.
3 Xumnueckass mocyna. IloaroroBka mocynbl. I[lpuémsl 1 3
paboThl ¢ XUMHUECKON MepHO# nocyaoi. Texnuka paboTsl ¢
nuneTkoil. Texauka paboTsl ¢ OIOPETKOIA.
4 XUMHUYECKUE PEAKTHBBI U MPaBWIO pPAOOTBI C HUMH. 1 4
Knaccupukanuss  peaktuBoB.  IlpaBunma  paGoTtel ¢
peaktuBaMu. OUUCTKA PEAKTUBOB.
PasznoxeHne mnpoObl M NPUTOTOBIIEHHWE PACTBOPOB IS
aHanu3a. PactBopenme. CrmiaBinenue. MuHepanuzanus.
[TpurorosneHue pacTBopa JUlsl aHaJIN3a.
5 TutpumuTpruecKue METO/IbI aHaM3a. OO6mmas 1 5
XapaKTepUCTHKA METo/a. CrnocoOsr BBIpAKECHUS
KOHIIEHTpPAILlMX PacTBOPOB.
Knaccugpukamuss TUTPUMETPHUECKUX METOJO0B aHAIIM3A.
CnocoObl  TuTpoBaHMs. Pacuérel mnpu NPUTOTOBIEHUHU
pPacTBOpOB.
6 MeTox  KHCIOTHO-OCHOBHOTO  THUTpoBaHMsA.  Paboume 1 6
pacTBOpbl M CTaHJIApTHBIE BELIECTBA METOJA KHCIOTHO-
OCHOBHOTO THUTpPOBaHHA. VMHIUKATOpPBHI METOJa KHCIOTHO-
OCHOBHOT'O TUTPOBAHHUS.
7 IIpurorosnenue pacTBopa COJITHOU KHCJIOTBI. 1 7
[TpuroroBneHre CTaHAAPTHOTO pacTBOpa TeTpabopara
Hatpus.  CraHpmapTusamusi  COJNSHOW  KHCJIOTBI  T10
teTpabopaty HaTpusi. CTangapTH3aLMs pacTBopa IENOYH 1O
COJISTHOM KUCJIOTE.
8 Omnpenenenue conaepkanusi kapOoHaTa HaTpPHs B pacTBOPE. 1 8
9 Ompenenenue comepkaHusi kapOoHaTa HATpUsA M MIENOUYHU 1 9
IIPY COBMECTHOM NPHUCYTCTBHH.
10 | Ompenenenne kapOOHATHOM KECTKOCTH. 1 10
11 | Onpenenenne yKCyCHOM KUCIIOTBI. 1 11
12 Omnpenenenre aMMHaKa B COJISIX aMMOHHUS. 1 12
13 MeTos  OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHOTO  THTPOBAHUS. 1 13
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XapakTepucTruKa, HHIUKATOPHI.

[TepmanranaToMeTpusl.
14 MeTtoa  OKUCIUTENIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS. 1 14
XapakTepucTuKa, WHIUKATOPBI.
HNonomerpus.
15 | Meroxg OKHMCINTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS. 1 15
XapakTepucTruka, HHIUKATOPHI.
Juxpomaromerpus.
16 | CrangapTu3aius pacTBOpa epMaHTraHaTa Kajusl. 1 16
17 | IlpuroroBieHue CTaHAAPTHOIO pacTBOpa JUXpomara Kajusl. 1 17
18 | Onpenenenne  comepxanumst keneza  (+2)  MeToIOM 1 18
MepPMaHTaHATOMETPHH.
19 Onpezenenrie nepMaHraHaTHON OKUCIISIEMOCTH BOJIBI. 1 19
20 | Ompenenenne  coiepxkaHus  xkemesa  (+2)  MmeroagoMm 1 20
JTUXPOMATOMETPHH.
21 CranpapTu3zanus pacTBOpa THOCYIb(aTa HaTPHsL. 1 21
22 Onpenenenue comepkanuss  menu  (+2)  MeToaoM 1 22
HOOMETPUH.
23 Merton KOMIUIEKCOOOpa30BaHUsI. WNHaukaTopsl, 1 23
npuMmenenue. Onpesenenue oomei KECTKOCTH BOIBI.
24 | Onpenenenue o0mIeH >KECTKOCTH BOJBIL. 1 24
25 | Onpenenenue coaepxanus Meau (+2). 1 25
26 | OmpenerncHue UHKA. 1 26
27 | OmpeneneHue KajablMd W MariHus TIpA  COBMECTHOM 1 27
MIPUCYTCTBUH
28 Pemenne  onuMMIUamHBIX — OKCHEPUMEHTAIBHBIX  3a/1a4 1 28
(MeToAbl TUTPOBAHUS).
Ocy1ecTBIIeHHE UCCIISIOBATEILCKUAX MPAKTUKYMOB.
29 Pemenne  onuMMIuUamHBIX — OKCHEPUMEHTAIBHBIX  3a/1a4 1 29
(METO bl TUTPOBAHUSA).
Ocy1iecTBICHHE UCCIICIOBATEIHCKUX TPAKTUKYMOB.
30 Pemenne  onMMIUAmHBIX — OKCHEPUMEHTAIBHBIX  3a/1ad 1 30
(METOIbl TUTPOBAHUSA).
Ocy1iecTBICHHE UCCIICIOBATEBCKUX TPAKTUKYMOB.
31 Pemenne  onMMIUAmHBIX — OKCHEPUMEHTAIBHBIX  3a/1a4 1 31

(METOIbI TUTPOBAHUSA).
Ocy1IecTBICHHE HUCCIICIOBATEIBCKUX ITPAKTUKYMOB.
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I[lnanupyeMble JIUYHOCTHBIE, MeTaNpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHUA
IIporpammei:

IIpenmMeTHbIMU pe3yiabTaTaMM uU3yueHuss npeamera (B coorBerctBun ¢ PI'OC) sBasiorcs
CJIEAYIOUIME YMEHUS:

v

v

AN

OIMUCBIBATh ACMOHCTPAIMOHHBIC U CAMOCTOATCIIBHO IMPOBCACHHBIC SKCIICPUMCHTBI, UCIIOJIb3Ys
JUIs1 3TOTO €CTECTBEHHBIN (PYCCKUI) A3BIK U SI3bIK XMMUU;

JAcJIaTh BBIBOBI u YMO3aKIHOUCHUA u3 Ha6J'IIOJIGHI/II\/'I, HN3YYCHHBIX XUMHWYECKUX
3aKOHOMEPHOCTEH;

aHAJIM3UpPOBaThb U OIEHMBATh IIOCIEACTBUS JJs OKpy)Kawolled cpeapl OBITOBOM U
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA;

IIaHUPOBATH U IPOBOJAUTH XUMHYECKHI OKCIICPUMCHT,

HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C UX IPEIHA3HAYEHUEM U CBOMCTBAMM, ONIMCAHHBIMU
B HHCTPYKUMAX IT0 IPUMEHEHUIO,

OKa3bIBaTh IIEPBYIO IIOMOILb [TPU OTPABIIEHUAX, 0’KOTaAX.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM:

v’ HCIOJIb30BaHKWE YMEHHH M HABBIKOB PA3IMYHBIX BUIOB MIO3HABATEIBHOM JIEITEILHOCTH,

v NpUMEHEHHE OCHOBHBIX METOJOB IO3HAHUSA (CHCTEMHOMH(OPMALMOHHBIA  aHAJIM3,
MOJICJIUPOBAHUE) I U3YUEHHUS PA3IUYHBIX CTOPOH OKPYXKAIOIIEH JeHCTBUTEILHOCTH;

v’ HCIONIb30BaHME OCHOBHBIX MHTEJIEKTYAIBHBIX ONEpalyii: (HOPMYIMPOBAHUE TMIIOTES,
aHaJIM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CUCTEMAaTH3alWs, BBHISBICHUE NPUYUHHO-
CJIEICTBEHHBIX CBSA3€H, IOUCK aHAJIOIOB;

v yMeHHe IeHEepUpOBaTh MIEU W ONPEAENATh CPEACTBA, HEOOXOAMMBIE IS MX Pealu3alliH;
yYMEHHE OIpeNessaTh UENU U 33/1a4 AesITeIbHOCTH, BHIOMPATh CPENICTBA Pealln3alluy LeIu U
IIPUMEHSTh UX Ha MPAKTHUKE;

v\ HCHOJIL30BaHKE PA3IUYHBIX HCTOUYHMKOB IS [TOJyYEHUS XMMUUECKOM NH(OPMAIIHH.

JIMYHOCTHBIMH pe3yjJbTaTaMHu:

v B IIEHHOCTHO-OPHEHTAIIMOHHOM chepe — YyBCTBO TOPIOCTH 3@ POCCHHCKYIO XHMHUYECKYIO
HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;

v’ B TPYIOBOH cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIel 00pa3oBaTeaIbHON
TPACKTOPUH;

v’ B 03HABATEIbHON (KOTHUTUBHOM, HHTEIUIEKTYaIbHON) chepe — yMEHHE YIPaBJIATh CBOCH
MO3HABATEJIbHOM JESTEIbHOCTHIO.

®opMBbI U PeKUM 3aHATHHI

7-i knace

1. ypox (40 munyT) — OCHOBHas (hopma 0OydeHHUS B IIKOJIE;

2. nexuwus (80 munyT, ¢ nepepbiBoM 10 MuHyT) — Popma 00yUCHHS B HIKOJIE;

3. ceMMHap, KOJUIOKBHYM — MPAaKTHYECKOE 3aHATHE BCEro y4eOHOTo Kiacca;

4. maGopaTOpHBIA MPAKTHKYM — MPAKTHYECKOE 3aHATHE C MPUMEHEHUEM TEXHUKH, CIICIUaTbHON
anmapaTypsl, TPOBEICHUEM dKCIIEPUMEHTA, OTIBITA, HCCIICTOBAHUS;

5. ydeOHast PKCKypcHs Ha IPUPOTY, IPESATIPUSLTHE, B My3eii, Ha BRICTABKY H IIp.;

I[Ipumensiemsble popmbl ypokos no ®I'OC

v" VYpoku B hopme copeBHoBanwmii u urp: KBH, BukTopuna.

v

VYpoku, HannoMuHaromue o ¢popme myOIMYHbIE BHICTYIIIICHUS: IUCKYCCHUS, TUCITYT.
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v' Vpoku B HopMe MEPOIIPUATHI: SIKCKYPCHH, ITyTELIECTBUS, IPOTYJIKH.

v' Vpoku-(haHTasum: CKaska, CeKTaKIb, CIOPIPH3.

v Kaxmayro GopMy ypoka MOKHO MHTEPIIPETHPOBATE IS Jr000ro tuma ypoka mo ®Ir'OC. Yerkux
MIPAaBUJI HET, U BCE 3aBHCUT OT (DAHTA3UU YUUTENS U OT MOCTABJICHHBIX IEJICH.

BU/IbI IEATEJILHOCTH €O CJIOBECHOM (3HAKOBOI) OCHOBOIA:

1. Caymanue OObSICHEHUI yUUTENS.

2. Hammcanue pedepaTos.

3. PerreHne TEKCTOBBIX KOJUYECTBEHHBIX U KAYECTBCHHBIX 3a]1a4.

BH/bI 1eITEJIbHOCTH HA OCHOBE BOCIPUSITHS 3JIEMEHTOB /1eiICTBUTEILHOCTH:

1. HaGmroneHue 3a I€MOHCTPAIIUSMU YUUTEIS.

2. TIpocMoTp yueOHBIX (HUITBEMOB.

3. OObsicHeHHE HAOIO1aeMbIX SBICHUI.

4. Amnanus npoOJEeMHBIX CUTYaLHH.

BH/IbI /IEATEJIbHOCTH € PAKTHYECKOH (ONBITHOI) OCHOBOM:

Pabora ¢ KHHEMATHYECKUMH CXEMaMH.

Pemenwne skcriepuMEHTATBHBIX 3a7a4.

Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.

H3Mepenne BenuYurH.

[TocTaHoBKa OMBITOB 7Sl AEMOHCTPAIIUU Kiaccy.

[TocTaHnoBKa (PPOHTATBHBIX OIBITOB.

Brimonnenue GppoHTaNbHBIX 1aO0paTOPHBIX padoT.

BrimonHeHne paboT MpakTHKyMa.

© o N A~ LDNRE

Co6opka mprOOPOB M3 TOTOBBIX JETAICH M KOHCTPYKIIHMA.

10 Pa3paboTka HOBBIX BapHAHTOB OIIBITA.

11. TlocTpoeHune rUMOTE3bI HA OCHOBE aHAJIM3a UMEIOLIUXCS JAHHBIX.
12. Pa3zpaboTka 1 MpoBepKa METOJIUKHU 3KCIIEPUMEHTAIbHONW PaOOTHI.
13. TIpoBeeHme MccIe0BaTEIBCKOTO SKCIIEPUMEHTA.

8-i1 ki1ace

=

ypok (40 MuHyT) — OcHOBHasi popma 00yueHHsI B LIKOJIE;

no

nexuus (80 MunHyT, ¢ mepepbiBoM 10 MUHYT) — (opma 00y4eHUs B IIKOJIE;

w

71a00paTOPHBIM MPAKTUKYM — NPAKTUYECKOE 3aHATUE C MIPUMEHEHUEM TEXHUKH, CHEIMaTbHON
anmnaparypsl, IPOBEACHUEM IKCIIEPUMEHTA, ONbITA, UCCIIEIOBAHMS;

4. ydeOHas HKCKypCHs Ha IPUPOAY, IPENNPUATHE, B My3€i, Ha BHICTaBKY H IIp.;

IIpumensiembie ¢popmbl ypokoB no PI'OC

v" Vpoku B hopme copeBHoBanmii u urp: KBH, BukTropuna, TypHUD, TydIib.

v Vpoku Ha OCHOBE HETPAIUIIMOHHOM M0[aYl MATEPUAIa: TBOPYECKUM OTYeT.

v' VpoKH, HalOMHHAIOIKE [0 (GopMe MyOJMUHBIE BBICTYIUIEHHS: KOH(QEPEHIUS, ayKIHOH,
JUCKYCCHS, PEIOPTaX, UHTEPBBIO, JUCITYT.

YPOKH, UMUTUPYIOIINE EATEIBHOCTD: JEJIOBBIE UTPHI.

VYpoxku B popMe MepONpHUsATUIL: SIKCKYPCHH, Iy TEILECTBHSI, IPOTYJIKH.

VYpoku-antazuu: ckaska, CleKTakib, CIOPIPH3.

Kaxnyto popMy ypoka MOKHO MHTEPIIPETUPOBaTh AJs j1rodoro tuna ypoka no ®I'OC. Yerkux

ASANENRN

IpaBUJI HECT, U BCC 3aBUCHUT OT (I)aHTEBI/II/I YUUTCIIA U OT MMOCTABJICHHBIX ueneﬁ AJI1 KOHKPCTHOT'O

ypoka.
BH/IbI JIEAATEJILHOCTH €O CJIOBECHOM (3HAKOBOI) OCHOBOIA:
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Craymranue oObsSCHEHUN YUUTEIS.

Ciymanue v aHaJu3 BBICTYTUIEHUH CBOMX TOBAPHUILEH.
PaGota ¢ Hay4HO-TIOMYISIPHOM TUTEPATYPOIA.

OT10op ¥ cpaBHEHHE MaTepUaa 0 HECKOJIBKUM HUCTOYHHKAM.
Hanwucanue pedepaToB u 10KIa0B.

o g krwdpE

Pemenre TeKCTOBBIX KOJIMYSCTBECHHBIX U KAYECTBEHHBIX 3a/1a4.
BU/IBI 1€ATEJIHLHOCTH HA OCHOBE BOCTIPHUSITHS 3JIEMEHTOB J1e€CTBUTEIbHOCTH:
1. HaOGmronenue 3a 1eMOHCTPAIUSIMU YUUTEIIS.

2. TIpocMoTp yueOHBIX HUITHEMOB.

3. OO0ObsAcHeHME HAOIIOMAEMBIX IBICHUH.

4. W3ydeHue ycTpoicTBa MpuOOPOB MO MOJIETISM U YepTEkKaMm.
BH/IbI /IEATEJbHOCTH € MPAKTHYECKOH (ONBITHOI) OCHOBOM:
Pemenne skcriepuMEeHTANBHBIX 3371a4.

COop u kmaccudukarysi KOJUIEKIIMOHHOTO MaTepHalia.
[TocTanoBKa ONBITOB JIJIsl AEMOHCTPAIIMHU KJIACCy.

[TocTanoBKa (PpOHTATIBLHBIX OIBITOB.

Brinonnenue ¢ppoHTaNbHBIX Ta00PATOPHBIX padoT.

Boinonnenue paboT nNpakTUKyMa.

Pa3paboTka HOBBIX BApPHAHTOB OIIBITA.

[TocTpoeHne TUMOTE3HI HA OCHOBE aHAIM3a NMCIOIIIUXCS JTAHHBIX.

© N O wWN R

Pa3paboTka 1 mpoBepKa METOIUKH IKCIIEPUMEHTATBHON PaOOTHI.
10. [IpoBeneHue MCCaea0BaTEIHCKOTO IKCIICPUMEHTA.
9-ii ki1ace

1. ypok (40 munyT) — ocHOBHas (popma 0OydeHHS B IITKOJIE;

nekuus (80 MunyT, ¢ mepepbiBoM 10 MUHYT) — (opma 00yUEHUsI B IIKOJIE;

CEeMMHAap, KOJUIOKBUYM — MPAKTUYECKOE 3aHIATHE BCEro yueOHOro Kiacca,

71a00paTOPHBIM MPAKTUKYM — MPAKTUYECKOE 3aHATHE C MPUMEHEHUEM TEXHUKH, CHEIHaTbHON

o

anmnapaTypbl, IPOBEEHUEM dKCIIEPUMEHTA, ONBITA, UCCIIET0BAHUS;
5. yueOHas HKCKYpCHsl Ha IPUPOY, IPEINPUATHE, B My3€id, Ha BHICTaBKY H IIp.;
6. nomamHui 1a00paTOPHBIN MPAKTHKYM;

BH/bI 1€ATEJILHOCTH CO CJIOBECHOM (3HAKOBOM) OCHOBOM !

Cnymanue oObSICHEHUN yUUTeNs.

Ciymanue v aHaJIu3 BBICTYTUIEHUH CBOMX TOBAPHUILEH.

Pabota ¢ Hay4HO-TIOMYJISIpHOM JINTEPaTypOH.

OT10op ¥ cpaBHEHUE MaTepUaa 0 HECKOJIbKUM UCTOYHHUKAM.

Hanwucanue pedepaToB u 10KIaI0B.

o gk wdpE

Pemenre TeKCTOBBIX KOJIMYSCTBCHHBIX U KAYECTBECHHBIX 3a/1a4.

BHU/IbI J1eSITEJIbHOCTH HA OCHOBE BOCHPHUSITHS 3JIEMEHTOB J1€iiCTBUTEILHOCTH:
HaGmronenue 3a 1eMOHCTpausIiMy yUUTEIIS.

[TpocmoTp yueOHBIX (PHIBMOB.

AHanu3 rpaguKoB, TaOIHII, CXEM.

OO0bsicHEeHNE HAOIIOJaeEMBIX SBJICHUI.

Nzydenue yctpoiicTBa mpubOPOB MO MOACIISAM U YepPTEKaM.

o gk wdpE

AHanu3 npoOIEeMHBIX CUTYyalUi.
BH/IbI /IEATEJIbHOCTH € MPAKTHYECKOH (ONBITHOI) OCHOBOM:
1. PabGora ¢ KHHEMAaTHYECKUMH CXEMaMHU.
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4.
S.

© o N

Pemenue OKCIICPUMCHTAJIBHBIX 3a1a4.

PabGota ¢ pa3maTo4HBIM MaTepUaIOM.

COop u knaccudukarys KOJUIEKIIMOHHOTO MaTepHaia.
IlocTaHOBKA OIILITOB AJIL JEMOHCTpPAlUU KJIACCY.
[TocTanoBKka (PPOHTATBHBIX OIBITOB.

BrimonHenne GpoHTANBHBIX JTA00PATOPHBIX padoT.
BrimonHenue paboT mpakTuKyMma.

COopka mprOOpPOB U3 TOTOBBIX JICTAICH U KOHCTPYKITHH.

10. Pa3zpaboTka HOBBIX BAPHAHTOB OIIBITA.

11. TTocTpoeHne TUIIOTE3bI HA OCHOBE aHAJIN3a NMECIOIIUXCS TaHHBIX.
12. Pa3zpaboTka 1 mpoBepKa METOAUKH IKCIICPUMEHTAILHON PabOTHI.
13. IIpoBeneHue rccaea0BaTENbCKOTO SKCIIEPUMEHTA.

10-ii kiace

1. ypoxk (40 muHyT) — OCHOBHas popma 00yUEHHS B MIKOJIE;

2. ek (80 MmunyT, ¢ mepepsiBoM 10 MuHYT) — Gopma 00ydeHHS B HIKOJIE;

3. ceMuHap, KOJUTOKBUYM — MPAKTHYECKOE 3aHSATHE BCEro y4eOHOro Kiacca,

4. 11abopaTopHBIN NMPAKTUKYM — MPAKTHUYECKOE 3aHATHE C NMPUMEHEHUEM TEXHUKH, CIIeLUaIbHON
anmaparypsbl, IpOBEIEHUEM IKCIIEPUMEHTA, OIbITA, UCCIIE0OBAHUS;

5. TpyHNIoOBbIC WIM WHIUBUAYATbHBIE KOHCYJBTAIIMU C MPETIOIAaBATENIEM 110 OTACIBHBIM YYeOHBIM

TCMaM HUJIK BOIIPOCaM, MPOBOJUMBIC IO MHUIIUATHUBE MPCIIOAaBaTCIIA UIIN 110 HpOCBGG ydamuxcs
(ux poaureneil) B aulee.

BH/IbI 1€ATEJILHOCTH CO CJIOBECHOM (3HAKOBOM) OCHOBOM !

© o N A~ DNRE

Caymanue oObSICHEHUN yUUTENs.

Cnymanue v aHaJu3 BBICTYTUICHUH CBOMX TOBAPHUILCH.

Pabota ¢ Hay4HO-TIOMYJISIpHOM JINTEPaTypOH.

OT160p U cpaBHEHHE MaTepHasa Mo HECKOJIbKIUM UCTOUHUKAM.
Hanwucanue pedepaToB u 10KIaI0B.

BrIBoj 11 10Ka3aTENBLCTBO POPMYII.

Amnanus popmyi.

Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.
BrinosnHenue 3aganuii o pa3rpaHUYEHUIO TOHSATHM.

10. CucreMaTu3anus yaeOHOT0 MaTepHara.

BHUADbI J€ATECJIbHOCTH HA OCHOBE BOCIIPUATHSA 3JICMEHTOB I[eﬁCTBHTeHLHOCTH:

ok wbdE

HaGumoienue 3a 1eMOHCTpAIUSIMU YUUTEIIS.

[TpocMoTp yueOHBIX (PHIBEMOB.

Amnanus rpaduKoB, TabJIHII, CXEM.

OO0bsicHeHnEe HAOIIOAACMBIX SIBJICHUN.

N3yuenune ycTpoiicTBa MpUOOPOB MO MOJIESAM U YePTEkKaM.
AHanmm3 MpoOJIEMHBIX CUTYaIIHH.

BH/IbI IEATEJILHOCTH € NPAKTUYECKOM (ONBITHOI) OCHOBOI:

a s e e

PaboTa ¢ KHUHEMAaTHYECKMMHU CXEMaMH.

Pemenne skcriepuMEHTAIBHBIX 3aa4.

Pabota ¢ pa3naToYHbIM MaTepUaJIOM.
IlocTaHOBKA OMBITOB IJIs1 AEMOHCTPALMU KJIAcCy.
ITocTaHoBKa (hpOHTAIEHBIX OMBITOB.
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6
7
8.
9

Brinonnenue ¢ppoHTaNbHBIX Ta00PaTOPHBIX padoT.
Beinonnenue paboT MpakTUKyMa.

C6opxka nprOOpPOB U3 FOTOBBIX AETalel U KOHCTPYKIHMHA.
BrisiBiieHue U ycTpaHeHHe HEUCIPaBHOCTEH B mpubopax.

10. BeinosniHeHue 3ajaHuii IO YCOBEPIIEHCTBOBAHUIO IIPHOOPOB.

11. Pa3paboTka HOBBIX BApHAHTOB OIIbITA.

12. HOCTpOGHI/Ie THUITIOTE3bI HA OCHOBEC aHaJIM3a UMCIOIIUXCA JaHHBIX.

13. Pa3paboTka 1 mpoBepKa METOIUKH IKCIIEPUMEHTATBHON PaOOTEHI.

14. TIpoBeneHne UCCaea0BATEILCKOTO YKCIIEPUMEHTA.
15. MoaenupoBaHue 1 KOHCTPYUPOBAHUE.

11-i1 kace

1. ypok (40 MunyT) — OCHOBHas popma 0OyUeHHS B IIKOJIE;

2. nexuus (80 munyT, ¢ nepepsiBoM 10 MuHYT) — popMa 0OyueHHs B IIKOJIE;

3. ceMHHap, KOJUIOKBHYM — MPAKTHYECKOE 3aHATHE BCETO Y4eOHOT0 Kiacca,

4. 1a0OpaTOpHBINA MPAKTHKYM — IMPAKTUYECKOE 3aHATHE C MPUMEHEHHEM TEXHUKH, CTICIIHATbHON
anmaparypsl, IpOBEICHUEM SKCIIEPUMEHTA, OIBITA, UCCIICIOBAHUS;

5. TpynmoBble WIM MHIMBHIAYaJIbHbIC KOHCYJIBTALMH C MPENOAABaTENeM IO OTICIBHBIM yUeOHBIM
TEeMaM WJIM BOIIPOCaM, IPOBOIMMBIE TI0 MHULIMATHBE MIPETI01aBaTellsl WU 10 MPOCh0e ydalmuxcst
(ux poaureneil) B IUIEE;

6. ¢akynpTaTUBHBIC 3aHATHUS;

7.

3a4€T, OK3aMCH.

BH/IbI 1€ATEJILHOCTH CO CJIOBECHOM (3HAKOBOM) OCHOBOM !

O NGO~ wWDdE

CnyimaHnue U aHaIKu3 BBICTYIUIEHUH CBOUX TOBApHILEH.

Pabota ¢ HayyHO-TTOMYJISIPHOM JIMTEPATyPOH.

OT10op U cpaBHEHUE MaTepUaa M0 HECKOJIbKUM HUCTOYHHUKAM.
BriBoa 1 okaszarenseTBO hopMmyi.

Amnanus popmyi.

Pemennie TeKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.
BrinonHenue 3aaHuil 110 pasrpaHUYEHUIO ITOHSATUH.
CucremaTtu3zanus yueOHOro mMaTepuania.

BH/IbI 1€ATECJILHOCTH HA OCHOBE BOCIIPUATHSA 3JIEMECHTOB JeHCTBUTEJILHOCTH:

1.
2.
3.
4.

Ananu3 rpaguKoB, TaOIHII, CXEM.

OOBbsicHeHHEe HAOIOIAEMbIX SIBJICHUH.

N3zydenne ycTpoiicTBa MPHOOPOB IO MOJIEISIM U YEPTEKAM.
AHanu3 npoOJEMHBIX CUTYalUH.

BU/IbI 1eATEJIbHOCTH € PAKTUYECKOM (ONBITHOI) OCHOBOI:

O NG WDE

Pabora ¢ KkHuHEMAaTHYECKHMHU CXEMaMH.

Pemenwne skcriepuMEHTAITBHBIX 3a71a4.

[TocTaHOBKA OTIBITOB JJIsl IEMOHCTPAITUH KIIACCY.
[TocTanoBKa (PPOHTATBHBIX OIBITOB.

BrinonHenne GppoHTaIBHBIX Ta00PATOPHBIX padoT.
BrinmonHnenue paboT mIpakTHUKyMa.

COopka mprOOpPOB U3 TOTOBBIX JICTAICH U KOHCTPYKITHH.
BrlisiBneHue u ycTpaHeHUE HEUCIIPABHOCTEH B IpUOOpax.
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9. BrImoiHEHHUE 3a1aHUI MO0 YCOBEPIICHCTBOBAHHIO TPHOOPOB.

10. Pa3zpaboTka HOBBIX BAPHAHTOB OIIBITA.

11. ITocTpoeHne runoTe3bl Ha OCHOBE aHAIN3a UMEIOLUXCS TaHHBIX.
12. Pa3zpaboTka U MpoBepKa METOUKHU SKCIIEPUMEHTAILHONU PaOOTHI.
13. IlpoBeneHne ucciea0BaTeNLCKOro IKCIEPUMEHTA.

14. MonenupoBaHue U KOHCTPYHUPOBAHUE.

Oxuaemble pe3yJabTaThl 00y4eHHsI
OcHoBHbIE TPeOOBaHUS K 3HAHUSIM, YMEHUSIM U HABbIKAM

7 kaace biaok Ne 1 «Xumuueckasn navopamopusn» (5 4acoB)

Yyammnecs T0KHBI 3HATD:

1. ocHoBHbIE npaBujIa TEXHUKU 0€3011aCHOCTH PabOThl B XMMUUYECKOH J1JabopaTopuy;

2. HekoTopoe JjabopaTOpHOe OOOpyIOBaHHE M €ro INpeAHa3HAaYeHHe M XHUMHUYECKOro
IKCIEPUMEHTA.

Yuauuecs 10JLKHBI yMeThb:

1. mpou3BOIUTH MPOCTEHIINE XUMHUECKHE SKCIIEPUMEHTHI, HE Hapyllas MpaBUI TEXHUKH
0€e30IacHOCTH;

2. TIONB30BAThCS CTEKIISIHHOW U (papdopoBoii mocynoi;

3. cobupare 1a00paTOPHBIM IITATUB U OCYILIECTBIATH HEKOTOPHIE JIAOOPATOPHBIE OMBITHI C €ro
WCTIOJIb30BaHUEM;

4. HarpeBaTh BEILECTBA C IOMOUIbIO Pa3IMYHBIX HAarpeBaTeIbHbIX IPUOOPOB;

5. TOTOBHTBH PACTBOPHI C TIOMOMIBIO MPOCTEHIINX PACYETOB M UCTIOIH30BAHUEM MEPHOH MOCY/IbI.

Y yyamuxcsi 10JKHbI ObITh COPMUPOBAHBI HABBIKHU:
1. paboTsl ¢ 1abOpaTOPHBIM LITATUBOM;
2. paboThI CO CTEKISIHHOM MOCy10ii;
3. paboTHI ¢ HarpeBaTeIbHBIMHA TPUOOPAMH.

7 xkaace Buok Ne 2 «Hucmeote séewgecmea u cmecu» (14 yacon)

Yyamuecs J0JKHBI 3HATD:

1. MOHATHS: «YUCTOE BEIIECTBO», «CMECHY», «OIHOPOJHAS CMECH», «HEOTHOPOTHAS CMECh)
«CBOMCTBA BEIICCTBAY;

2. cmocoObl pasfeneHus OAHOPOTHBIX UM HEOJHOPOJIHBIX CMeECeil: JelcTBUEe MAarHuToM,
JeNUTeNIbHAas  BOPOHKA, OTCTaWBaHue, (UIHTPOBAHMWE, BBINIAPUBAHUE,  JAUCTHILISALINS,
KpUCTAJUIM3aUsl, IEPEKPUCTAIIIAZALHS.

Yuammuecs J01KHbI YMETh:

1. ocymiecTBIATh ASKCIEPUMEHT IO OINKWCAHWIO CBOWCTB BEIIECTB (BU3yallbHOE HAOJIO/IEHNUE),
UCHOJb3Yysl OCHOBHBIE NPaBUJIa TEXHUKH O€3011aCHOCTH;

2. OCYHICCTBJIATH MTPOCTEUIIMHA HKCIEPUMEHT IO ONHCAHUI0 (U3NYECKUX CBOWCTB BEIIECTB
(pacTBOpUMOCTH B BOJI€, HAarPEBaHKE BEIIECTB, PACTBOPUMOCTh B PACTBOPHUTEIISIX);

3. OCYHIECTBISITh XMMHUYECKHE OSKCIIEPUMEHTHI MO IMPHUTOTOBICHUIO M PA3ICIICHUIO Pa3THIHBIX
CcMecei;

4. omnuceIBaTh HaOIIOAaeMble SIBJCHUSI U JeNIaTh BBIBOJIBI U3 YBUIEHHOTO.

Y yyamuxcsi 10JEKHBI ObITh COPMUPOBAHBI HABBIKHU:
1. paGoTsl ¢ 1aGOpPaTOpHBIM OOOPYIOBAHUEM;
2. OCYUICCTBIICHHUIO MPOCTEHIIIEr0 XUMHUIECKOTO IKCIIEPUMEHTA.

7 kiacc Biok Ne 3 «fHenenus npupoowr» (12 yacos)
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Yyammuecss 10JI5KHBI 3HATh:

1. HOHATHS: «SBICHHE TPHPOIBD», «(HU3NUIECKOE SBICHUEY, «XUMHUYECKOE SIBICHUE», «(pH3uKo-
XUMHUYECKOE SIBJIEHUE», «yCIOBHE MPOTEKAHUS PEAKIIMN, «ITPU3HAKU PEAKIUI»;

2. IpU3HAKH XUMUYECKHUX PEaKIlHii;

3. yCIOBHS MPOTEKAHUS XUMHUECKUX PEAKIIU.

Ytlamneca AOJIZKHBI YM€Tb:

1. OKCIICPUMCHTAJIBHO OCYHICCTBJIATD (1)I/ISI/I‘ICCKI/IG, (i)I/IBI/IKO-XI/IMI/ILIeCKI/Ie, XUMHUYCCKHUC SIBJICHUS,

2. IKCIICPUMCHTAJILHO HO,Z[6I/IpaTL ycioBuUs 411 OCYIIECTBIICHUA XUMHWYCCKOI'O SABJICHUSA

3. OKCIICPUMCHTAJIIBHO OCYIICCTBJIATE XUMHWYCCKUC ABJICHUA U BBIACIIATH (CO6I/IpaTB) B 4YHNCTOM BHUJIC
IMMOJIYUYCHHBIC TPOAYKTHI;

4. coCTaBJIATH IIaH OKCIICPUMCHTA U OCYHICCTBIIATD OKCIICPUMCHT CAMOCTOATCIIBHO.

Y yyamuxcsi 10JEKHBI ObITh COPMUPOBAHBI HABBIKHU:

1. paGoTsl ¢ 1aGOpaTOpHBIM 0OOPYOBAHUEM;

2. OCYIIECTBIICHUIO  TPOCTEHIIEr0  XMMHUYECKOTO  JKCIEPUMEHTa W DKCIEPUMEHTa
HCCIIEI0BATENLCKOTO XapaKkTepa.

8 kimacc Buaok Ne 4 «Pacmeopur» (31 1ac)

Yuyamuecs 10/KHbI 3HATD:

1. moHsTHS: «PaCTBOP», «HACBHILICHHBIH PACTBOPY, «HEHACBIILIEHHBIH pPAacTBOP», «IEPECHIIICHHBIH
pacTBOp», «PacTBOPUMOCTBY, «IIPOU3BEJACHUE PACTBOPUMOCTH», KKOHLIEHTpALU», «MACCOBAS
JIOJIS1», «IPOIIEHTHAs KOHUEHTPALUs»; IPU3HAKU XUMUYECKUX PEaKIuil;

Yuamuecs J01KHbI YMETh:

1. ocymecTBIATh MaTEMaTUYECKHE PACUYETHI 110 ONPEACTICHUIO KOHIICHTPALMU PACTBOPOB;

2. DKCHEPUMEHTAJIbHO OCYIIECTBJIATh IPUTOTOBJIEHUE PACTBOPOB 3aJaHHON KOHLEHTpAlUH,
TOTOBUTH PACTBOPBI 3aJaHHON KOHLIEHTPALUU U3 PACTBOPOB JAPYTUX KOHLEHTPALUN.

Y yyamuxcs 10/EKHbI ObITh C)OPMUPOBAHBI HABBIKHU:
1. ocymecTBieHuo IIPOCTENIIEro XUMHUYECKOTO HKCIIEPUMEHTA u HKCIIEPUMEHTA
HCCJIEI0BATENBCKOIO XapakTepa 110 MPUrOTOBJICHUIO PaCTBOPOB Pa3JIMYHbBIX KOHLEHTPALIUH.

9 kimacc biok Ne 5 «Kauecmeennwiii ananus neopeanuueckux éeugecme » (31 uac)

Yyamuecs 10/KHbI 3HATH:

1. mOHATHS: «KAYECTBEHHBIN aHaIM3», «PEareHT», «yCJIOBUS MPOTEKAHUS pPEaKUUn», «IIPU3HAKH
peakuuny;

2. IPU3HAKU XUMHUYECKUX PEaKIInii;

3. yCIIOBHSI TPOTEKAHUS XUMUYECKHUX PeaKIuil.

Yuauuecs 10JKHbI YMeThb:

1. 3KCIIepUMEHTATBHO OCYIIECTBISATh KAUECTBEHHBIC PEaKIMU Ha ONpe/eeHle KaTHOHa aMMOHUS,
OHHMOHA THJIPOKCWJIA, KAaTHOHOB HEKOTOPHIX OCHOBHBIX METAJUIOB (KalbLWM, Oapwii, Melp,
cepeOpo, Marauii, ITMHK, 6apuid, aTFOMUHUHN, 0JIOBO, XpOM, MapraHell, *eje30), KATHOH aMMOHUS
U aHUOHBI (TaJIOTEHHIBI, CyIbQUI, Cylnb(UT, cynbdaT, HUTPUT, HUTpAT, (ocdar, kapOOHaT,
CHWJIMKAT, MAaHTaHAT, IEPMaHraHaT, OKCaJar).

2. SKCIIEPUMEHTAIBHO MOA0MPATh YCIOBHS I OCYIIECTBICHUS] XUMHUECKOTO SIBJICHHUS;

. 9KCIIEPUMEHTAIBHO OCYIIECTBIIATh KAYECTBEHHBIE PEAKIHH;

4.cocTaBnsATh IJIaH OKCHEPUMEHTAa M OCYUIECTBISATH HKCHEPUMEHT CaMOCTOSATENBHO, IO
Ka4eCTBEHHOMY OITPE/ICTICHUIO BEIIECTB.

w
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Y yyamuxcs 101KHbI ObITH C(POPMUPOBAHBI HABBIKH:
1. paGoThI ¢ 1aGOpaTOPHBIM 0OOPYTOBAHHUEM;
2. OCYIIECTBIICHUIO MIPOCTEUIIIETO XUMHAYECKOTO IKCIIEPUMEHTA u IKCIIEPUMEHTA

HCCIICO0BATCIILCKOro XapaKTepa.

10 kimace BbJiok Ne 6 «Becoeoit ananus » (rpasumerpus) (31 yac)

Yuamuecs J0JKHBI 3HATH:

1.

2.
3.

TIOHSTHSI: «BECOBOM aHANU3Y», «KTPABUMETPUS», «HABECKA», «OCATUTENbY, «OcaxkaaeMmas hopmay,
«BecoBasg GopMa», «PakTop mepecuéray, «OCAKIEHUE», «OTTOHKA», «IPOMBIBAHUEY,
«BBICYLIUBAHUEY, KIIPOKATIMBAHKUEY, «IKBUBAJICHTY», KMETOJ] OCAKCHUA», «BbIJICICHUEY;

BU/JIbI TPaBUMETPUUECKOI0 aHAIIN3a;

YCIIOBUS OCaXACHUS, OTTOHKHU U BBIICIICHUS.

Yuyamuecs J0JKHBI YMETh:

1.

2.
3.

OKCIICPUMCHTAJIIBHO OCYHICCTBIIAATL PCAKOHU, IIO03BOJIAIONIUC OIPCACIIATD KOJIMYCCTBCHHBIN
COCTaB BCIICCTBA,

OKCIICPUMCHTAJIBHO HOI[6I/IpaTI> yCioBUA JJIA OCYIIECTBJICHUA BECOBOI'0O XUMHUYCCKOI'0 aHaJInN3a,
COCTAaBJIAAIThL IUIAH OSKCIICPUMCECHTA W OCYHICCTBJIATH SKCIHCPUMCHT CaMOCTOATCIBHO, 110
KOJIMYCCTBCHHOMY OIIPCACICHUIO COCTaBa BCUICCTBA.

Y yyamuxcsi 10JEKHbI ObITh C)OPMUPOBAHBI HABBIKHU:

1.
2.

paboThI C JTaOOPATOPHBIM 00OPYAOBAaHUEM;
OCYIICCTBIICHUIO  MPOCTEUINEr0  XHUMHYECKOTO  OJKCIIEPUMEHTa M OIKCIEPUMEHTa
HCCIIEIOBATEILCKOTO XapaKTepa.

11 kmace Buok Ne 7 «Konuuecmeennstii ananus» (turposanue) (31 gac)

Yyamuecs J0JKHBI 3HATD:

1.

TOHATHUS: «KOJMYECTBEHHBIN aHalu3», «UHAUKATOP», «pH», «KHUCIOTa», «OCHOBaHHUEY,
«IIENI0YbY, «KHUCJIOTHO-OCHOBHOE TUTPOBAHUEY, «OKHCJIMTEILHO-BOCCTAHOBUTEIILHOE
TUTPOBAHHUEY, «KOMIUJICKCOHOMETPUUYECKOE TUTPOBAHUEY, «TIEPMaHTaHATOMETPHS,
«HOTOMETPHSD, «TUXPOMATOMETPHUS?,

Yyamuecs J0JKHBI YMETh:

1.

w

AKCHEPUMEHTAIBHO OCYIICCTBISITh PEaKIUK, TO3BOJSIIOIINE ONPEACIATh KOJINYECTBEHHOE
COACPpIKaHUC BCIICCTB B CMCCH, HCIIOJIb3YA KOJIMYCCTBCHHBIC METOAbI aHaJIn3a
(TUTPUMHUTPUUYECKHE).

SKCIIEPUMEHTAILHO IIPOBOAUTH CTAHIAPTU3ALUIO PACTBOPOB, IPUMEHIEMBIX B TUTPUMETPHUH,
HKCHEPUMEHTAIBHO ONPEIEIISATh COEePIKaHNE BENIECTB B CMECSX;

COCTaBJIAAThL IUIAH OSKCIICPUMCEHTA W OCYHICCTBJIATH OSKCICPUMCHT CaMOCTOATCIBHO, 110
KOJIMYECTBEHHOMY OTIPE/ICTICHUIO COJIEPIKAHHS BEIIECCTB.

Y yyammxcs 10J15KHbI ObITh C()OPMHUPOBAHBI HABBIKM:

1.
2.

paboThI ¢ TabOpaTOPHBIM 0OOPYIOBAHHUEM;
OCYIIIECTBIICHUIO  TIPOCTEHIIEro  XWMHUYECKOTO  OJKCIIEPUMEHTa H  OJKCIEPUMEHTa
HCCIIEI0BATENLCKOTO XapaKkTepa.

OueHovHbIe MaTEPHAJIbI

Pesynberars! onumnuazn, HIIK, TypHUPOB, HHTEIIEKTyalIbHBIX UIP.

MexaHHM3MBbI OTCJIEKUBAHUS PeaIM3alliU POrPaMMbI:
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1. BxopgHas 1MarHocTHKA.
2. TlpomexxyTouyHasi TMarHOCTHUKA.
3. Hrorosas nuardHocTuka.

KpuTeplm OTC/IC)KUBAHMSA peaiu3aliii NIporpaMmabli:

1. TectupoBaHue Ha 3HAHHE HEKOTOPBIX OCHOBHBIX IOHATHUI Kypca.

2. IlpoBeneHue HCCIIENOBATENBCKUX MPAKTUKYMOB, CTaBAIIMX YYaIlMXCs B HECTaHIApTHbIE U
KU3HEHHbIE CUTyalluH, TpeOyeMble CaMOCTOSITEIbHOTO PELICHHs: MPUTOTOBJICHHUE PacTBOPOB,
paclio3HaBaHME BEUIECTB, OINPEACIECHUE KaueCTBEHHOTO M  KOJIMYECTBEHHOI'O COCTaBa
HEKOTOPBIX BEIIECTB.

3. Hamumcanume Hay4HO-MCCIEOBATENbCKUX pabOT MO pa3IUYHBIM TEMaM, BBICTYIJICHHE C
COOOILEHUSIMU Ha 3aHATHSAX KPYXKKa M HAyYHO-TIPAKTUUYECKUX KOH(PEPEeHUUAX, BBICTYIUIEHUE Ha
OJIMMIIMA/AX pa3Horo ypoBHs, craga OI'D u EI'D.

Heo0xonnmble yci10BHe peaju3aluu MPOrpaMMbl

MaTepHaJ’IbHO-TeXHI/I‘{eCKOC o0ecrneuyeHue

7 kaace buaok Ne 1 «Xumuueckas nabopamopus» (5 yacoB)
ObOopynoBaHue U MaTepHAJIbI:

nabopaTopHbI MTATUB (YyTryHHAsl MOJICTABKA, METaJUIMYECKUH WM YYTYHHBIH CTEpKCHbD,
JanKa, KOJBIO, 3aKKWM), ILITaTUB Ul MPOOHMPOK; CTEKJISHHAs Tmocyaa (mpoOupka, Koioa,
CTaKaHYMK); HarpeBaTeIbHbIC MPUOOPHI (JIEKTPOIIUTKA, BOAsIHAS OaHs, COUPTOBKA, MPUOOp AJIs
HarpeBaHus); acOeCTUpOBaHHAs CeTKa, aepxkatenb; (apdopoBas mocyna (CTaKaHUYMK, THUTEIb,
yamieyka); Bechl (1abopaTopHble, TEXHUYECKHE, amnTeKapCKHUe); pPa3HOBECHI; MEpHas IMocyaa
(uMaMHIOp, MEH3YpKa, CTAaKaHYHUK, MMUIETKA, K0j10a); apeoMeTphl, O0JIbIINe TPOOUPKH.

TBEp/bIE BEIIECTBA — HEKOTOPHIE COJIU, BOJA.

7 kaace Baok Ne 2 «Hucmeote séeugecmea u cmecu» (14 yacon)

O0opynoBanue U MaTepHuaJIbl:

a0OpaTOPHBIN IITATHB;, INTAaTUB JUIA NPOOMPOK; CTEKJIsSHHAs mocyna (mpoOupKH, KOJIOHI,
CTaKaHYMKH); HarpeBaTeiabHble IPUOOPHI (JIEKTPOIIIUTKA, BOJsHAs OaHs, CIMPTOBKA, MPUOODP IS
HarpeBaHus1); Jaepxartenb;, ¢apdopoBas Tmocyna (CTakaHUYMK, THUTENb, 4YallledyKa); BECHI
(;mabopaTopHble, TEXHUYECKHE, alTeKapCKUE); pa3HOBECHI, MepHas Mocyaa (LUIUHIP, MEH3YpKa,
CTaKaHYMK, MUMIETKa, Koj0a); mpubop g GUIbTpOBaHHUS TMOJ BaKyyMOM, JJIEKTPOHHBIN
MHUKPOCKOII, H3TOYK, 9KCUKATOP.

TBEpJIbIC BEIIECTBA — HEKOTOPHIE COJIM, BOJA, PA3JINYHBIC CMECH, METHBIN KyTIOPOC, CHET, JIE/.

7 kiacc Baok Ne 3 «Aenenus npupoowr» (12 yacon)

OobopynoBanue U MaTepuabl:

MTaTUB IS TMPOOHMPOK; CTEKISHHas Tocyaa (MpOOWPKH, CTaKaHYUKH, KOJOOUYKH);
HarpeBaTelbHbIM MpuOOp; Jep)kaTenb; BeCchl (JaO0OpaTOpHBIC); pPa3sHOBECHl; MeEpHas IoCyJla
(uMaMHIOp, MEH3YpKa, CTaKaHYMK, MUMETKa, Koj0a); mpubop JUIs MOJNydyeHHs W COOMpaHHs rasa,
3JIEKTPOHHBI MHUKPOCKOI, HITOYK, SKCUKATOP MM OOJBIIME YAIIKH Il BOJbI, BOPOHKA, (PHUIBTP,
TOHKHE CTEKJITHHBIC TTAJIOYKH, .
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BemectBa: oxcunbl (kamusi, mMenu (2), amOMHUHHUS), KUCIOTHI (CepHas, COJIsTHAs), MIETOYH
(TMIpOKCH HATpUsl WM Kajaus, TUAPOKCHI KaJbllUs, TUIPOKCUZI Oapwsi), coilu (pa3IudyHbIC
HUTPATHI, Cyb(}aThI, XJIOPUBI, KAPOOHATHI), METAJUIHI (LIUHK, KEJe30).

8 kiacc Buok Ne 4 «Pacmeopur» (31 1ac)

O0OopynoBaHue U MaTepUaJIbl:

CTEKJISIHHAsE MOCyJa (CTaKaHYMKH, KOJIOOYKM); HarpeBaTeNIbHBbIM NpUOOp; JepiKaTesb; BECHI
(;rabopatopHbI€); pa3HOBECH, MEpHas Tocyaa (IMIMHAP, MEH3YpKa, CTAKaHYHUK, MMUIETKA, K0I0a);
AMEKTPOHHBI MUKPOCKOII, H3TOYK, BOPOHKA, CTEKJISTHHAS MMaJI0uKa, apeoMETPHI, CIIEeKTpopoTOMETp.

BemectBa: Boma, moBapeHHas COJib, MEOHBIA KYNMOPOC WM Kakoe JMOO JIpyroe BEIIECTBO
XOpOIIO PACTBOPUMOE B BOJIE, PA3IUYHBIE COJIM, C PACTBOPAMHU KOTOPBIX MOXKET paboTaTh
cnekrpodoTomeTp.

9 kiacc Buok Ne 5 «Kauecmeennwtit ananus neopzanuueckux eeujecms » (31 uac)
O0opynoBanue U MaTepHaJIbl:

TaTUB JUIs TNPOOUPOK, NPOOHMPKH, HArpeBaTENbHBIN MpubOp, HepxaTenb, npubop Ams
TIOJTYYCHHUSI U COOMpPAHUS Ta3a, HIEKTPOHHBIH MUKPOCKOII, HATOYK, SKCHKATOP WJIH OOJIBIINE YAITKH
JUISL BOJIbI, BOPOHKA, PUIIBTP, TOHKUE CTEKJIIHHBIE MMaT0YKH.

BemecTtBa: oxcuapl (kamus, meau (2), aqlOMUHUS), KUCIOTHI (CepHas, COJsSHas, a30THasi,
yKcycHasi, oprtodocdopHas), menoun (THIPOKCUA HATPUS WM Kalusl, THIPOKCHA KaJbIIHs,
THIpOKCUA Oapus), coiu (pa3indHble HUTPATHI, CyNIb(haThl, XJIOPHUIbI, KapOOHATHI, cynbdar mMeau
(2) 006e3BOKEHHBII), METAIUIBI (LIUHK, JKEJI€30), MHAUKATOPHI (JIy4lle pa3Hble, KOTOPbIE UMEIOTCS B
nabopaTopun), MHANKATOPHI IPUpOAHbIC (JTF00BIE), TapaduH (Ba3eIrH).

10 kimace  baok Ne 6 «Becoeoit ananus » (rpasumerpus) (31 yac)

OobopynoBanue U MaTepuabl:

[Ipu BBIOHEHUH BECOBOIO aHaiu3a TpeOyeTcs clenyrolas XUMHUecKas Mocya: CTEKJISHHbINA
OrOKC (BECOBOM CTaKaHYMK, MPOOMpKA) JUIsl B3BEIIMBAHUS TBEPAbIX M JKUAKUX BEIIECTB;
dapdopoBble TUTTIM JUIs  O30JICHUS (UIBTPOB W TPOKATUBAHHUS OCAIKOB, TEPMOCTOMKHE
XMMHMUYECKHE CTaKaHbl UId OCAKICHWS U PACTBOPEHMS BELIECTB; YACOBBIE CTEKJIA; CTEKJISTHHbBIE
NAJIOYKU C PE3MHOBBIMU HAaKOHEYHUKAMU U 0€3 HUX JUIsl OTIEJIEHUS OCaJIKOB, ME€pPEeMEIINBaHUsA,
coOMpaHMsl 4YaCTMUYEK OCaJKa CO CTEHOK CTaKaHa, MPOMBIBAJIKA JUIs NPOMBIBHON >KHUIKOCTH;
BOPOHKU i1 (pUIbTpOBaHUSA; KOJOBI Ajisi cOopa (uibTpaTa; 3KCHUKATOp A OXJaXKICHUS U
XPaHEHHUS OCAIKOB.

BemectBa: cynbdar menu (+2), TMaAPOKCUI HATPHUS WU KaJus,

11 kmace Buok Ne 7 «Konuuecmeennstii ananus» (turposanue) (31 gac)

O0OopynoBaHue U MaTepHAJIbI:

Kon6sr (50 mu, 100 M, 200 mut, 250M — TUIOCKOJIOHHBIE), MEPHBIE KOJIOBI pa3HBIX 00BEMOB,
MUMETKU, MaJIeHbKHE BOPOHKHU, OIOPETKU, BECHI, PA3HOBECHI, APEOMETPHI.

BemectBa: KHCIOTBI (CONsiHAs, a30THAs, CEpHas), HMHIUKATOPHI (JIAKMYC, METUJIOPaHK,
dbeHondTanenH, Mypekcus), mepMaHraHaT Kalus, JUXpPOMaT Kallus, THOCYIb(aT HaTpusi, UOIUI
Kanus, TpWIoH b, cMecu, conepxaniue xene3o, Mefb, Kaablui, MarHHii.

ITpunoxenne Ne 1

30



© oo N

10.

11.
12.
13.
14.
15.
16.
17.

18.
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IIpunoxenne Ne2

IIpumep 3ausaTus —
7-ii knace IlpakTnueckasi pabora: «Becbl M B3BeIIMBaHUE»

HEJIb: HayuuTh pacrio3HaBaTh M MPaBWIBHO OOpaIIaThCS C OCHOBHBIM JIAOOPAaTOPHBIM
00opy0BaHNEM XUMHUKA-Ta00OpaHTa — BECAMH.

O0OopynoBaHue: IIKOJbHBIE JTAOOPATOPHBIC BECHl ¢ HAOOPOM Pa3HOBECOB, AHAIUTUYECKUE BECHI;
HAa0Op XMMUYECKHX COJIEH /171 B3BELIMBaHuUs (IIOBapeHHas! COJlb, CO/Ia, alleTaT HaTpHUs)

3aganmue 1.

OObsiCHEHHE YUUTENS ¢ JEMOHCTPAIIMOHHBIM SKCIIEPUMEHTOM — HCIIOIh30BaHHE BHIEOMATEPUATIOB,
npe3eHTanuu. (B3BemmBaHMeM HA3BIBAIOT CpaBHEHUE MACChI JAHHOTO Tela C MAacCOM, YCIOBHO
NPUHATON 3a €IUHHILY. BeChl SBISIOTCS BaKHEHITMM MPUOOPOM B XUMHUYECKO# 1a00paTOpHH).

Haunbonee vacto B MpakTUKyMe HCTIOJIB3YIOT TEXHOXUMUYECKHUE BECHI, TTO3BOJISIONINE OMPEACIIATh
Mmaccy ¢ TouyHocTbio 70 0,02 r. B anHanuTMueckux 1abopaTopusiXx MPHU BBINOJIHEHWU Pa3IMYHBIX
aHAJIM30B  HCCIEAYyEMOTO BEIIECTBA MPUMEHSIOT IPEUMYIIECTBEHHO aHAIMTHYCCKUE BECHI,
KOTOpPBIE MO3BOJIAIOT MTPOU3BOAUTH B3BelIUBaHUE ¢ TOUHOCTHIO 0,0002 r.

JdemoncTpanus:

Becbl — TOUHBIN U3MEPUTENBHBIN MPUOOP, TOATOMY HEOOXOAMMBI aKKypaTHOE oOpalieHue ¢
HUMU U XOpouIuil yxoj. Bce Bechl ycTaHaBIMBAIOT TOJIBKO HA POBHOM MOBEPXHOCTH M 003aTEIBHO
MPOBEPSIIOT 1O OTBECY WM IO YPOBHIO TOPH3OHTAIBHO JIM CTOST Bechl. HemnmpaBWibHOCTH
MOJIOKEHUS YCTPAHSAETCSI C IOMOIIBIO0 YCTAHOBOYHBIX BUHTOB.

[Ipn B3BemmMBaHUM HE JOJDKHO OBITH TIPEBBINICHHUS JOMYyCTHMOW Harpy3ku. OOBIYHO
npeiesibHas Macca YKa3bIBAeTCsl Ha BEcax.

IIpaBniia B3BEIIMBAHUS:

1. B3BemmBaeMble ChITyYHe BEIIECTBA HEJOMYCTHMO MOMENIATh HEMOCPEICTBEHHO Ha YaIlKu
BeCOB. TBepible BeIeCTBa B3BEIIMBAIOT HA YACOBBIX CTEKJIaX, B OIOKCaX, B THIJIAX
(IeMOHCTpaIHsl yUuTels J1abopaTopHOro 000py10BaHuUs).

2. JKuakocTH B3BEHIMBAIOT B OIOKCAX MM XUMHUYECKHUX CTakaHaxX. Helb3s cTaBUTH Ha YallKH
BECOB TOPSTYUE, MOKPBIC U TPSA3HBIC MPEIMETEHI.

3. Ilpwu B3BeIMBaHMM HA AHAJTUTHYECKUX BECaX HEOOXOJMMO CIIEAHMThH, YTOOBI B3BEITMBACMBIN
MpeMET UMEJ TeMIIepaTypy TaKyr e, Kak W Bechl. [|Jist 3Toro B3BEeNIMBaeMbI MPEIMET
HY>KHO BblIiepkuBaTh 30 — 40 MUHYT B BECOBOM KOMHATE OKOJIO BECOB.

CyuThIBaHHE TTOKA3aHUM

1. Hepe,u KaXXJIbIM B3BCIIIMBAaHUCM Y6CZ[I/ITGCL B TOM, YTO BCChI ITIOKa3bIBAOT TOYHO HOJIb.
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2. CunThIBalTEe pe3ysIbTAT TOJBKO IMOCJIE TOTO, KAK MAJICHBKUN KPY>KOK B BEPXHEM JICBOM YTy
vcyesHeT. Pe3ynapTar B3BEMIMBAHMS ~MOXHO CUMTHIBaTh, KOIJla TacHET HMHAUKATOP
HECTaOUIILHOCTH.

3. Bcerna pa3memaiite oOpaser] cTporo B IEHTPE BECOBOU YaIlIH.

OTkpbIBaiiTe 3alIMTHBI KOXYX HACTOJBKO, HACKOIBKO 3TO HEOOXOIUMO. DTO IMO3BOJHT

&

COXPAaHHUTh MUKPOKIUMAT BHYTPU BECOBON KaMephbl U MCKIIFOUUTH BIMSHUE BHEITHUX (PaKTOPOB
Ha pe3yJbTar.

Tapy 1715 B3BEIIMBaHUS IOMELIAIOT HA Yallly BECOB U 3alUCHIBAIOT €T0 Maccy.

OOHYJIAIOT MOKa3aHUS BECOB, HAXKaB KHOTIKY «Tapay.

CHuMaIOT Tapy, MOMENIAI0T B HETO B3BEIIMBAEMOE BEIIIECTBO U CTABST HA BECHI.

Jlis B34TUSL TOYHOM HaBECKW JOIMyCKaeTcss A00aBisATh WJIM CHUMAaTh Ha Becax HeOOJbIIoe

o N o

KOJIMYECTBO BEILECTBA MAJIbIMU IIOPLUAMHU.
OKclepuMeHTalIbHAs YacTh — 10/l PYKOBOJCTBOM YUMTENS yUallHecs BBIIOJIHAIOT BCE ONIEpallii Ha
nabopaTopHbIx Becax. Kaxpoe paelicTBHE KOHTpOIMpYET yuuTenb. B naHHO#l pabote MoryT

IMoOMOraTh ydalmuecs Ooitee CTapmurx KJIacCOB.

7-# kJaace — « BeipanmuBanue KpUCTaIJI0B»

eab: MO3HAKOMUTH C METOJMKON M HAYYUTh y4allMXCs BbIPAIIMBATh MPOCTEHIINN KPUCTAT U3
MEIHOTO Kymopoca

3amauu:

1. ¢opmupoBaHUEe MOHATUN «KPUCTAILIBI, KPUCTAIUTMUECKOE COCTOSIHHE BEUIECTBA» HA OCHOBE
WCCJIEIOBATENIbCKOM M MPOOJIEMHO-TIOMCKOBOM  JCSTENIBHOCTH, HW3YYEHUE  YCIIOBUM
00pa3oBaHMs KPUCTAIIOB

2. pa3BUTHE TMPAKTHYECKMX YMEHHH W HaBBIKOB pPabOTHl C XHUMHYECKHMH BEIIECTBAMH,
o0opyZiOBaHHEM; YMEHHH TNPUMEHSATh TEOPETHYECKHEe 3HAHUS IS  OOBICHEHUS
HAOI0JTaEMBIX SIBJICHUN

3. BOCHHTaHHME KOMIETEHTHON, KOMMYHUKAaTHBHOMN, BCECTOPOHHE Pa3BUTOM JINYHOCTH.

O0opynoBaHue, peakTHUBBI: 2 TEPMOCTOMKMX XMMHUYECKHUX CTakaHa, TOJICTas HHUTh, 3aTpaBKa,
CTCKJISIHHASI TaJouKa NI TepeMEelINBaHUs, MallouKa JJIs 3aKpeIUIeHus HUTH, (QUIBTP, BOPOHKA,
yamka [leTpu, mOpomoKk MEIHOrO KyNmopoca, MUKPOCKOII, MPEAMETHOE CTEKIJIO, MpernapoBaibHas
UTJIa, THHIET, KPUCTAJUIMK MEAHOTO KyTopoca.

1. OpranuzanuoHHbIii MOMEHT. OOBSBICHHE TEMBI, TOCTAHOBKA IICITH.
IMean cerogHANIHEr0 3AHATHSA .

v/ BBIPACTHThH KPHCTAJUIBI MEAHOTO KyIOpoca,

v’ M3y4YHTh YCIOBHS UX 00pa30BaHMs,

v\ paccMOTPETh CTPYKTYPY KPHCTAJIOB 110 MUKPOCKOIIOM

v’ II03HAKOMHUTBHCS C MHOTOO0pa3ueM KPHUCTAIIIOB X KPacoTOM
I 3ran: BBenenue
Becena yunrensi ¢ yyamumucsi: A 3Haete 11 Bbl, 4TO Takoe KPUCTAILIBI? (3HAKOMUAUCL C HUMU
Ha Qu3uke)
Ecnu ydamyecst He MOTYT OTBETHTb, Ha MOMOIIb TPUXOIUT YUUTENb U PACCKa3bIBAET O KpHUCTAJIIaX
(mpoucXOKeHNEe Ha3BaHUs, YTO TaKO€ KPUCTAJUIMUECKHE PEIIeTKH, IPUMEPHI BEIIECTB).
Bo3MoxHO UCTIONB30BaHNE IEMOHCTPAIIMU BUIECO POJIMKOB, MTPE3CHTAIIHIA, TAOIHUII.
OO6cyxnaroTcs CBOWCTBA KPUCTAILIOB.
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Bompoc — paccyxnenne ? Kak Bbl qymaere, cBsizaHa Jid Hallla KU3Hb C KPUCTAJUIAMH, UMEIOT JIU
OHU KaKOe-TO MPaKTHYECKOE 3HAUEHUE B MPUPOJIE U IS YesoBeKa? 3a4eM OHM HaM HY>KHbI?

(MBI XOJMM IO KPHUCTAUIaM, CTPOMM M3 KPHUCTA/UIOB, 0OpabaThiBaeM KPHCTA/UIbI Ha 3aBOJAX,
BBIpANMBAEM WX B JA0OpaTOpHsIX, MIMPOKO MPHMEHSEM B TEXHHKE W HayKe, €IUM KpPUCTAILIBI,
neunmcsi uMH. Kpucramisl — OuY€Hb KpacuBOE, 3aBOPAXKHMBAIOLEE SIBJICHUE TMPUPOJIbI, OHU
SIBJISIIOTCS.  CaMbIMU HEOOBIKHOBEHHBIMU U 3aralodyHbIMU KaMHsIMHU. C T1yOOKOW JPEBHOCTH UM
MIPUITUCBHIBAIOT Maruveckue, mnejaeOHbie CBONCTRA).

[1i1aBHBIN IEPEX0a K IPEACTOSIICH MPAKTUYSCKOM padoTe

JIroOysich KpacoToM, JIIOJM HAyYWIMCh BbIPAIlMBAaTh MCKYCCTBEHHBIE CAaMOILBETHI, KPUCTAJUIBI,
Hanpumep, ajamasbl, carupsbl, Xpycranb. [ 3Toro 6bU10 CO37aHO coXkKHelee 000py10BaHKE.
Yuutens:

Mpbl cerofHss momnpoOyeM BBIPACTUTh KPUCTAJUIBI B JIA0OPATOPHBIX YCIOBHSIX, HCIOJIb3YS
o0opyI0BaHuE, CTOsIIEe Y Bac Ha JabOpaTOpHBIX cTojax. KOHEYHO, MBI HE CMOKEM IOIYYUTh
aJMasbl, can@upsbl, a BOT KPUCTAJUIBI MEAHOTO KYIIOpOCa MOIYYUTh OYEHb MIPOCTO.

II 3Tran: BeinosnHeHne padoThl

VY Kax/10ro yyamnierocst UMeeTcsi MHCTPYKLHUSL 10 UCCIIETOBAHHUIO.
Buvioensem ocrnosnvle smanvt pabomul:

v/ IPUTOTOBIICHHE HACKIIEHHOro pacTBopa (? YTo Takoe HACKIIEHHBIN PacTBOP);
¢bunbpTpoBaHue (KaK MPaBUILHO (PUIBTPOBATH — TOBTOPEHHUE);
3aTpaBKa (4To Takoe, KaK UCIO0JIb30BaTh, YTOOBI OHA HE PACTBOPUIIACH);
BbIpAIlMBaHUE MOHOKPHCTAILIA.

RS

JI0JIMBAaHKE pPacTBOpa

Xoa pa6oThI:
| STan: NPUTOTOBJIEHUE IIEPECHINIEHHOTO PacTBOPA.

JleMoHCTpanust yuuTens W paboTa yYEHHKOB IOJI PYKOBOJCTBOM yuuTelns (IOBTOPEHHE IMpaBHII
TEXHUKH 0€3011aCHOCTH).

Ilomnume: umobbl Kpucmaniivl pociu KAk MONCHO NPAGUNLHO, KPUCMALIU3AYUA O0INCHA UOMU
MeOIeHHO.

(3aanue Ha IOM: OTBETUTH HA BONPOC: OYEMY PacTeT KpUCTaLI?)

2 oran: (uibTpoBaHWE (CHavaja BCIOMHHAEM INPABWIbHOE (WIBTPOBAHHE, 3aT€M  BBIOJIHSIEM

pabory).
3 oram: 3aTpaBka

v' TIpuBSDKHTE €¢ Ha HUTKY U OIyCTHM B PacTBOP, YTOOBI HE KacajloCh JHA U CTEHOK COCY/Ia.
v' A teneps MbI OyjieM HaOJIIOaTh 38 POCTOM KPUCTAJIOB U 3alMCHIBATH HAOIIOICHHS B TAOIHILY.
v Kaxzoe BelecTBo 00pa3yeT KpUCTall ONPEAEIEHHOM (HOPMBI.
BbIBOJI KpUCTAUIBI PacTyT U3 PAacTBOPOB IPU OXJAKICHUM, MCIIAPEHUU BOJABI, HA 0Opa3zoBaHUE
KpUCTAaJLIa BIUSAET SHEPIUsl IPUTSHKEHUS YaCTHUIL.
4-i1 stan: KpucTramibl 10 MUKPOCKOIIOM

PaccmarpuBaeM KpHCTaIIIBI IO, MUKPOCKOTIOM. (00CyKIaeM) KaKyro CTPYKTYpy OHH UMEIOT?
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