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MNOACHUTEJIBHAS 3AIINCKA

Ha o6a3e mwmentpa «Touka pocray oOecrednBaeTcsi peaiqm3alysi 00pa3oBaTEIbHBIX  MPOTPaMM
€CTECTBCHHOHAYYHOW M  TEXHOJOTMYECKOW HANpaBICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHO/IATEIbCTBA B chepe 00pa3oBaHus U ¢ y4€ToM pekoMmeHzanuii denepanbHOro oneparopa
y4eOHOro npeaMeTa « XUuMHUs.

Padouas mporpaMma cocTaBjieHa HA OCHOBE CJIeIYHOIINX JOKYMEHTOB:

e DyHIaMEHTATBHOTO S/Ipa COAEPIXKaHUs 00IIEero 0Opa3oBaHus U B COOTBETCTBHH C
["ocynapcTBeHHBIM cTaHAapTOM 00IIero oopazoBanus (MpukazMuHHCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

e Pabounx nporpamm. Ilpeamernas nuuusg yueOHukoB  OC I'abpuensn,8-9 kiacchl:

e @enepanbHoro 3akoHa «O0 obpasoBanun B Poccuiickoit Denepauumn» Ne273-D3 ot 29 nexadps 2012.

e [lpumepHOii mporpaMmMbl OCHOBHOro o0miero oOpazoBaHust 1o xumum Uit 8-9  Kiaccos,
norymeHHas  [lenmapramMmeHTOM 00pa30BaTeNbHBIX MPOTPaMM M CTaHIAPTOB oOmiero odpazoBanus MO
PO.

o denepaTbHOTO TIEPEYHS YIeOHHKOB, PEKOMEHOBAHHOTO (JIOMYIIEHHOr0) MUHUCTEPCTBOM 0Opa3oBaHUS
U Hayku P® k ncnonb30BaHnIo BOOPa30BaTEIbHOM IpoIiecce B 00111€00pa30BaTENbHBIX YUPEKICHUIX HA
2023-2024 y4aeOHbBIIA TO.

e TpeOoBaHuii K pe3yibTaTaM OCHOBHOTO OOIIEro oOpa3oBaHMsA, MPEICTABICHHBIX B (eaepaTbHOM
rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe 00Iero oopa3oBaHMs BTOPOTO MOKOJIEHH. B HUX Takxke
YUYUTBHIBAIOTCA MM PAa3BUTUS U (OPMUPOBAHMS YHUBEPCATbHBIX YUEOHBIX JEHCTBUH [UII OCHOBHOTO
o0rmero oOpa3oBaHusI.

e MeroauuecKux peKOMEHJAluil MUHUCTepcTBa npocsemenus Poccuiickoir @enepaunu no «Peanusanuu
00pa3zoBaTeIbHBIX MPOrPAaMM €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HANpaBIEHHOCTEH MO XUMHHU C
UCIIOJIb30BaHNEeM 00opynoBanusi neHTpa «Touka poctayn(yTBep KACHBI pacnopsbkeHHeM MUHHCTEpCTBa
npocsetieHns: Poccuiickoit @enepannn ot 12 suBapst 2021 r.Ne P-6).

e OcHoBHOH oOpazoBarenbHOl nporpammbel MKOY «bpycosckast COI» na 2024-2025 yueOHbIi TO.

e VYueoOnoro mana MKOY «bpycosckas COL» na 2024 — 2025 yueOHbIi TO.

Y4yeOHo-MeTOMUYECKOE OOeclieyeHHe KYypca XMMHU OCHOBHOW 0011e00pa3oBaTeIbHOI HIKOJIbI

1. Pymsuruc I'. E. Xumust: 8 ki.: yue6. mis obiieobpasosar. yupexaenuii / OC INabpuensia — M.:
[Ipocsemenue.

2. Xwumwus: 8 KII.: 5JIEKTPOHHOE MPIJIOKEHUE K YUCOHHKY.

3. Tapa H. H. Xumus. Paboune nporpammsr. [Ipenmernas nunus ydeouukoB OC [aOpuensu. 8—9 kmaccsr / H.
H. I'apa. — M.: IIpocBemenue.



I'abpycesa H. U. Xumus: pabouas terpans: 8 kir. / H. U. I'abpyceBa. — M.: IIpocBerieHue.

I'apa H. H. Xumus: 3agaunuk ¢ «momomuukom»: 8—9 k. / H. H. I'apa, H. U. I'abpyceBa. — M.:
IIpoceemenue.

Paneuknit A. M. Xumust: qunaktuueckuit Mmarepuan: 8—9 k. / A. M. Pageukuit. — M.: [IpocBerueHue.
I'apa H. H. Xumust. Ypoku: 8 xi1. / H. H. T'apa. — M.: TIpocsemienue.

bubnmoTeka HayIHO- MONYJISPHBIX U3AHUHA TS TTOJTYYEHUS JTOTIOTHUTEILHON HH(DOpMAaITUU

0 MpeaMeTy (B KaOMHETe XUMHUU M B IIKOJILHOMONOINOTEKE).

DNeKTpOHHBIE 00pa30BATENbHBIE PECYPCHI.

IlepeyeHb JOCTYMHBIX MCTOYHMKOB MH(OpManumn
B pa3znene npezacraBieH CIUMCOK KHUT M CCBUJIOK Ha CaWThl, B KOTOPbIX 0Oojiee moapoOHO

OCBCHICHBI PAa3JIMYHBIC ACIICKTBI PACCMATPHUBACMBIXBOIIPOCOB. Hx moxHO PEKOMCHAOBATh KaK
YUYUTCIIIO, TaK U 06yqaeMBIM, MIPpOABUBIIHNM HMHTCPEC K I/ISYT{aCMOﬁ TEMC.
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Bacunses B.IIL., Mopo3osa P.I1., Kouepruna JI. A.Ilpaktukym no aHaiutudeckoil xumuu: Y4eO. mocobue s
By30B.— M.: Xumus, 2000.— 328 c.

I'pocce 3., BaiicmanTtens X. Xumust [u1st 10003HaTeTbHBIX. OCHOBBI XMMHH U 3aHUMATEIIbHbBIE

ombITel.l' /IP.1974.I1ep.c Hem.— JI.: Xumus, 1979.—392 c.

Heprronsiy B. @.Mup Boasl.— JI.: Henpa, 1979.— 254 c.

Kumun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoactso mist crynentoB.— M.: MY, 2006.—
322c.

HcnonbszoBanue uu¢poBbix JabopaTopuil npu o0yuyeHHH XUMUHM B cpeaneil mkosne/ becnanos I1.
N.lopodees M.B., Kunun .M., 3umuna A.U.,OpxexoBckuit [I.A.— M.: BUHOM. JlaGopatopus

3uanui, 2014.— 229 c.

Kpucramiel. Kpucramnoruapare: Metoaudeckue yKkazaHus K 1JabopaTopHbIM padoTam. Mudraxosa

H.III., ITerpoBa T.H., Paxmarymiuna . ®.—Kaszans: Kazan. roc. rexnomn.yH-t., 2006.— 24 c.

Jleencon M.A.100 BompocoB U OTBETOB 10 XMMHM: Marepuaisl Juis IIKOJIbHBIX pedepaTos,

(akyJIbTaTUBHBIX 3aHATUI M ceMUHApOB: YdeOHoenmocooue.— M.: «M3aarenbcTtBo ACT»:

«U3narensctBo Actpenby, 2002.— 347 c.

Jleencon U. A. Xummueckue peakuun: TermoBoii a¢dekr, paBHOBecue, ckopoctb.— M.: OO0 «UM3narenscTBo
Actpens, 2002.— 192 c.

Jlypee 1O. 1O. CnpaBounuk no ananutuueckoi xumun.— M.: Xumus, 1971.— C.71—89.

Hazaposa T.C., I'pabeuxuit A.A., JlapoBa B. H. Xumunueckuii skcnepument B 1mkose.— M.: [IpocBenienue,
1987.—240 c.

Heopraanyeckas xumusi: B 3 1./ [Ton pen. FO. JI. TperbsikoBa.T.1: ®u3nuKo-XuMHU4eCKHE OCHOBEI
HEOpPraHW4YecKoW XUMHHU: Y 4eOHUK 1Jis CTy.Bbicil. y4eO. 3aBenenuit/M. E. Tamm, 1O.

H.TperbsikoB.— M.: U3natenbckuii nentp «Axagemus», 2004.—240 c.

[TerpsroB U. B. Camoe HEoOBIKHOBEHHOE BemecTBO B Mupe.— M.: [lemaroruka, 1976.— 96 c.
CrpensaukoBa JI. H. W3 gero Bc€ caemano? Pacckaser o BemectBe.— M.: fy3a-mpecc.2011.— 208 c.
CycnennukoBa B.M, Kucenesa E. K. PykoBoJACTBO 1O MPUTrOTOBICHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xummusi,
1967.— 139 c.

®apaneit M. Ucropus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxkunoa.— M.:

Hayka. ['maBHas penaknus ¢puznko-MaTeMarndeckoumutTeparypsr,1980.— 128 c.,

nn.— (bubnmoreuka «KBaHT»)

Xomuenko ['.I1., CeBacteanoBa K. M. OkucnurenbHO-BOCCTaHOBUTENbHBIE peakiuu.— M.: IIpocsemnienue,
1989.— 141 c.

Ounuksionenus mst aereid. T.17 Xumust / ['nas.pen.B. A.Bomoaun, Ben.Hayd.pen.M.Jleencon.— M.: Apanra +,
2003.— 640 c.

OprumoJl.Boxa: kHura o camoMm BakHOM BeriecTBe B Mupe: nep.c ¢pun.—M.: Komnac I'ma, 2019.— 153 c.
Yeprkos WU.H., XKykos II. H. Xumuueckuil 3KCIEPUMEHT ¢ MAJIBIMU KOJIMYECTBAMU PEAKTUBOB. M.:
ITpoceemenne, 1989.— 191 c.



20. Caiitr ®UIIN. OTKpeITHIH OaHK 3aMaHUAN IS
(dbopMUpPOBaHUS €CTECTBEHHOHAYYHOW TPaMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

21. Caiit Enqnnas

KOJIIEKIHSI LU POBBIX

o0pa3oBaTeIbHBIX

pecypcos. http://school-

collection.edu.ru/catalo

a.

22. Caiit ®enepanbHBINA HEHTP

WH(POPMAITMOHHO-

00pazoBaTeIbHBIX PECYPCOB.

http://fcior.edu.ru/

B o0ydyenuu xumMuu OoNibllIO€ 3HAYEHHWE HMMEET OSKCIEPUMEHT. AHaNu3Upys pe3ylIbTaThl
NPOBEACHHBIX OIBITOB, Y4Yalluecss YOEeKTAIOTCSs B TOM, YTO T€ WJIM HUHBIE TEOPETHYECKUE MpPECTaBICHUS
COOTBETCTBYIOT WJIM MPOTHUBOpPEYAT PEaJTbHOCTU. TOJNBKO OCYIIECTBIISII XMMUYECKHH HSKCIEPUM €HT MOYKHO
IIPOBEPUTH JOCTOBEPHOCTh IPOTHO30B, CIEIAHHBIX Ha OCHOBAHMU Teopuu. B mpouecce skcnepuMeHTalIbHON
paboThl ywamuecs MpUOOPETAIOT OIBIT MO3HAHUS PEATHHOCTH, SBISIFOIIUICS BaKHBIM 3TarioM (hOpMUpPOBaHUS
y HHUX YOeXIeHWH, KOTOpble, B CBOIO OYepellb, COCTAaBIIAIOT OCHOBY HayYHOI'O MMPOBO33PEHHUS.

Buenpenue obGopynoBanust nu¢poBoil s1aboparopuu IeHTpa «Touka pocTay HO3BOJIMT Kaue€CTBEHHO
U3MEHHUTH Tpouecc o0ydeHus: XxuMuH. KomndecTBEHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOIYYaTh TOCTOBEPHYIO
MHQOpPMAIMIO O MPOTEKAHWH TEX WM HMHBIX XMMHYECKHX Ipolieccax, O CBOMcT Bax BemiecTB. Ha ocHoBe
MOJYYEHHBIX OKCIEPUMEHTAIBHBIX JaHHBIX OOydaeMmble CMOTYT CaMOCTOSATENBHO JIeNlaTh  BBIBOJBI,
00001IaTh pe3yabTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT CrocoOCTBOBAaTh MOBBIIICHHIO
MOTHUBAIIMU OOYYEHUS IKOJILHUKOB.

Jnst u3ydenus npeaMera «XUMHs» Ha 3Tane OCHOBHOTO

obmiero oOpaszoBanusi otBomutcs 140 wacoB: 8 kiacc

—70 gacos;

9 ximacc —70 gacoB (68 4acoB 1O IIAHUPOBAHUIO).

Jannas oOpa3oBaTenbHasi mporpaMma 0oOecIedMBaeT YCBOEHHE YJYallUMHCS BAaKHEHIINX XUMHUYECKUX
3aKOHOB, TEOPHH M TMOHATHI; (HOPMHUpPYET NMPEACTaBICHHE O POJIM XMUMHUU B OKPYKAIOIIEM MHUPE M KH3HU
yenoBeka. [Ipy 3TOM OCHOBHOE BHHMMAHHE YJENAETCS CYIIHOCTH XHMHYECKHX pEaKIMi W MEeTOAaM HX
OCYIIECTBJICHUS.

OaHMM W3 OCHOBHBIX MPHUHLMIIOB MOCTPOEHHUS MPOrpaMMbl SIBISIETCS MPUHLMI  JAOCTYIMHOCTH.
OKCHepUMEHTaJIbHbIE JaHHbIC, IMOJNyYEHHbIE YYallUMHUCSA MpPH BBINOJHEHUN KOJUYECTBEHHBIX OIBITOB,
MO3BOJIAIOT ~ YYaIIUMCSl  CaMOCTOSATEIBHO  JI€NaTh  BBIBOJBI, BBIABIATH 3aKkoHOMepHocTH. [loaxonsl,
3aJI0)KEHHBIE B COJIEp’KaHHWE MPOTPaMMBbI Kypca, CO3[Jal0T HEOOXOAMMBIE YCIOBHUS ISl CUCTEMHOTO YCBOCHHS
y4YallMMHUCSA OCHOB HayKH, JUIsl oOecreyeHus] pa3BHBAIOIIETO M BOCIUTHIBAIOIIETO BO3JEHCTBHS OOydeHHUs Ha
JUYHOCTH yuaiuerocsi. dopmupyemble 3HaHUS JOJDKHBI CTaThb OCHOBOM CHCTEMBl YOEKAEHUH HIKOJbHHKA,
LEHTPAIBbHBIM JIPOM €r0 HAy4HOTO MUPOBO33PEHHUS.

Ha o6a3e wnentpa «Touka pocrta» obecrieunBaeTcs peaiau3anus o00pa3oBaTeNbHBIX IMPOTrPAMM
€CTECTBEHHOHAYYHOM M  TEXHOJOTMYECKOW HaIlpaBIIEHHOCTEH, pPa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSIMHU 3aKOHO/ATENLCTBA B cepe 0Opa3oBaHus U ¢ yu€ToM pekoMeHanuil denepaabHOro onepaTopa
y4eOHOro npenaMeTa « XUuMUs).

OOpasoBarenpHasi MporpaMMa IO3BOJISIET WHTETPUPOBATh peaM3yeMble TOAXOIbI, CTPYKTYpY H
colep)KaHUe TPH OpraHU3ali OOYYeHHUs XUMHH B § Kjacce, BRICTPOCHHOM Ha 0a3e J000ro U3 JOCTYIMHBIX
yueOHo-MeToauueckux kommiekcon (Y MK).

Hcnonb3oBanue obopynoBanus «Touka pocra» npu peanuzauuu nanHoi OII mosBomnsier cozdamw ycnosus:

— U PacIIMpEHUs] COJEp)KaHWs IIKOJIHHOIO XMMHUYECKOrO 0Opa3oBaHUS;
— /1715 TOBBILIEHMS MO3HABATENbHOM aKTHBHOCTH OOYYalOLIMXCS B €CTECTBEHHOHAY4YHOH o0nactu;
— JUId pa3BUTHsI JTMYHOCTU peOEHKA B Mpolecce 00ydeHHss XUMHHU, €r0 CIOCOOHOCTEHN, (POPMUPOBAHUS

U YIOBJIETBOPEHHUS COITUATILHO 3HAYNMBIX HHTEPECOB U NMOTPEOHOCTEH;


http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

— g paboThl € OAAPEHHBIMU  IIKOJBHUKAMH, OpraHU3alMl HX Pa3BUTHS B PA3IUYHBIX OO0JIACTAX

00pa30BaTeIbHOM, TBOPUYECKON JCSITEILHOCTH.
Hean u 3apaun

— Peamuzanms  oCHOBHBIX  00mIe0oOpa3oBaTeNbHBIX  HPOrpaMM 1O  y4eOHbIM  IpeaMeTam
€CTECTBEHHOHAayYHOM HAIpPaBIEHHOCTH, B TOM 4YMCI€ B pPAMKaX BHEYPOYHOM JAEATEIbHOCTH
00yJaronmxcs;

— BBEJCHUE COBPEMEHHBIX CpeJICTB OOydeHHMs U BOCIMTaHMA M H3Y4eHUs (B TOM 4YHCIe
HKCHEPUMEHTAILHOI0) JIUCIUIUIMH (MOyJIeH) eCTeCTBEHHOHAYYHON HAIIPaBICHHOCTH IPU pearu3aliu
OCHOBHBIX 00111€00pa30BaTENLHBIX MPOTrPAMM U JOMOJHHUTENBHBIX 00111€00pa30BaTeNbHBIX MPOrPaMM, B
TOM YHCJIE JJIs1 PACIIMPEHUS COAEPKaHU y4eOHOro rpeamera « XUMHUs».

—  BOBJICYCHHUE YUAIIUXCS B IPOCKTHYIO JEATEIbHOCTb.

[TpodunbHbIi KOMILIEKT 000pya0BaHus LieHTpa « Touka pocTay obecrieunBaeT 3PPEKTUBHOE JOCTHKEHUE
00pa3oBaTeNIbHbIX PE3yJbTATOB OOyUYarOIIMMHUCS IO MPOrpaMMaM €CTECTBEHHOHAY4YHOM HaIpaBIEHHOCTH,
BO3MOXHOCTb ~ YINIYOJIEHHOTO M3Yy4€HHUs OTAEIbHBIX HPEAMETOB, B TOM u4HclIe A1 (OPMHPOBAHUS
n300peTaTeabCKOro, KPeaTHBHOTO, KPUTHYECKOTO MBIIIICHNS, Pa3BUTHS (DYHKIIMOHAIBHONH TI'PaMOTHOCTH Yy
00y4JaroUINXcsi, B TOM YHCJIE €CTECTBEHHOHAYYHONH M MaTeMaTH4eCKOH.

OKCIIEpUMEHT SBISETCd HCTOYHMKOM 3HAHUM M KpUTEpHEM HX HCTUHHOCTH B Hayke. Konmenmus
COBPEMEHHOT0 00pa3oBaHUs MOAPA3yMEBAET, YUTOB YYEOHOM SKCIIEPUMEHTE BEIYLIYIO POJIb JOJDKEH 3aHATh
CaMOCTOSITEIbHBIN UCCIIEI0BATENbCKUN YIEHUYECKUI SKCIIEPUMEHT.

CoBpeMeHHBIE HKCIEPUMEHTAILHBIE HCCIEAOBAaHUSA 10 XUMHHM YK€ TPYIHO TMpPEACTaBUTH 0e3
UCTIOJIb30BAaHMsI HE TOJBKO AaHAJOTOBBIX, HO M IM(POBBIX H3MEPUTENBHBIX MpubopoB. B Denepanbnom
l'ocynapctBennom OOpazoBarenbHoM Cranmapre (PI'OC) mpomucaHo, 9To OOHMM U3 YHHBEPCAIbHBIX
y4eOHBIX AEUCTBHH, MPHUOOPETAEMBIX yJaITUMHUCS, JOJDKHO CTaTh YMEHHE
«TIPOBEACHUS OMBITOB, MPOCTHIX JKCIEPUMEHTAIBHBIX HCCIEIOBAHUMA, MPSMBIX M KOCBEHHBIX H3MEPEHHUH C
UCIIOJIb30BaHHEM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIHHBIX TIPHOOPOBY.

Y4eOHbII SKCIEPUMEHT N0 XMMUH, MPOBOJAUMBINA Ha TPAJUIIMOHHOM OO0OpYIOBaHHUHU, 0€3 NPUMEHEHHS
1QpoBbIX JabopaTopuii, HE MOKET IO3BOJIMUTH B MOJHON Mepe PEelIMTh BCE 3aJayll B COBPEMEHHOI IIKOJe.
OTO CBSI3aHO € PSAAOM INPUYHH:

—  TpPagUIMOHHOE IWIKOJbHOE O0O0OpyJOBAaHWME U3-32 OrPAaHUUYCHHS  TEXHHUYECKUX

BO3MOXHOCTEH HE MIO3BOJISIET MPOBOJHTH MHOTHEKOJINYECTBEHHBIE
UCCIIe/IOBAHUS;

—  JUIMTENILHOCTh MPOBEICHHUS XUMHUECKUX HMCCIICAOBAHUI HE BCETJa COIacyercs C UIUTEIbHOCTHIO

yueOHBIX 3aHATHH;

—  BO3MOJKHOCTb NPOBEACHUS MHOTMX HMCCJICIOBAHUN OrpaHHMYUBACTCS TPCOOBAHUSAMHU TEXHUKH

0e301macHOCTH | JIp.

[MudpoBas nabopaTopusi TOJHOCTHIO MEHSET METOAMKY M COJCpXKAHHE  OKCIICPHUMEHTAIbHON
NEATCILHOCTH M pelllaeT  BbIIICHCPEUYHUCICHHbIE MpoOsieMbl. IIIupokuii CIEeKTp JaTYUKOB IO3BOJISIET
y4aluMcsT 3HAKOMHUTBCS C MapaMeTpaMH XHMHYECKOTO SKCIEPUMEHTAa HE TOJBKO Ha KA4eCTBEHHOM, HO M Ha
KOJIMUECTBEHHOM ypoBHe. [ludporas ynaboparopus MO3BOJISET BECTH JUITUTCIBHBIM OSKCIICPUMEHT JaXe B
OTCYTCTBHE JKCIICPUMEHTATOpa , a 4YacTOTa UX M3MEPEHUI
HETO/IBJIACTHA YEJIOBEUYECKOMY BOCIPHUSITHIO.

B npornecce ¢popmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUH Y4eHHMK OOydyaeTcsi MpencTaBiiaTh MH(opmanuioo o0

HCCIICAOBAHHUU B I{CTI)IpéX BUax:

— B BepOaJbHOM: ONHUCHIBaTh OKCHEPUMEHT, CO3[aBaTh CJOBECHYI0 MOJEIb HKCIEPUMEHTA,
¢buKcUpoBaTh BHUMaHUE HA U3MEPSIEMbIX BEJTMUMHAX, TEPMHUHOJIOTUH;

— B TaOJUYHOM: 3aMONHITH TaONHIIBI JaHHBIX, JIEXKAIIUX B OCHOBE TIOCTPOCHHS IpauKOB (TIpU STOM Y
yUYaIuXxcsi BO3HUKAET MEPBUYHOE MIPEACTABICHNE O MaciuTabax BEJIMYMH);

— B rpaduueckoM: CTPOUTH IpadUKu MO TAOJMYHBIM JIaHHBIM, YTO JA€T BO3MOXKHOCTH Iepexoja K
BBIIBOKCHUIO THUIOTE3 O XapakTepe 3aBHUCUMOCTH MEXJy BelIMYMHAMU (IIPU STOM YUUTEIb

MOKA3bIBAET MPEUMYIIECTBO B BU3YAIM3AIMU 3aBUCHMOCTEH MEXIYy BEIMYMHAMH, HATJSITHOCTh H
MHOTOMEPHOCTH);



B BHIC MATEMATHUYCCKHUX ypaBHCHI/If/'I: JaBaThb MaT€éMaTH4YCCKOC OIIMCaHHUC B3aUMOCBA3M BCIIWMYHH,
MaTeMaTH4YecKoe 000OIIeHHE.

[lepexon OT KaxAoro sTama NpeicTaBieHUs MHGOPMALMH 3aHUMAET JOBOJBHO OONBLION MPOMEXKYTOK
BpeMeHu. B 7—8 kiaccax 3TOT mporecc HE0OXOAuM, HO B CTapLIMX Kjaccax MOXHO ObIJIO ObI 3TO BpeMs
NOTPAaTUTh Ha pelleHue O6osiee BaKHBIX 3a7a4. B aToM miaHe nudposbie 1a00paTopuul CyIECTBEHHO SKOHOMST
BpeMs. OTO BpeMsi MOXHO mnoTrpatuth corimacHo ®I'OC nHa ¢dopmupoBaHHe HCCIEIOBATENbCKUX YMEHHUH
YUaIIUXCsl, KOTOPBI EBBIPAXKAOTCS B CIEAYIOIIUX NEHCTBUAX:

ornpezeneHue npooIeMbl;

MIOCTAHOBKA HCCJIEJIOBATEILCKOMN 3a/1auH;
IUTAHUPOBAHUE PELIEHUs 3a]1auu;

MOCTPOEHUE MOJENell;

BBIJIBIDKEHUE THUIIOTE3;

HKCIIEPUMEHTAIbHASA MPOBEpPKA TUIIOTE3;

aHaJIM3 JIaHHBIX 3KCIEPUMEHTOB WJIM HAONIOIECHUM;
(bopMynMpoBaHHE BHIBOJIOB.



COIAEPXAHUE ITPOI'PAMMBbI

Pa3nen 1. OCHOBBI SKCHIePUMEHTANbHOMH XumMun (22 4)

Xumus — HayKa dSKCIEepUMEHTalnbHas. BBomHbIM MHCTpyKTax no Th

Jemoncmpayuonnstii s3xcnepumenm Ne 1.03HaKoMIIeHHUE ¢ TaOOPATOPHBIM 000PYIOBaHUEM;

npuéMel Oe3onacHON paboThl ¢ HUM. IIpakmuueckas paboma Ne 1. TlpaBuina TeXHUKA

Oe3omacHOCTH TpH paboTe ¢ JadopaTopHBIM 000pyZoBaHHEeM. V3ydeHHe CTPOCHUS IIaMEHN»
Metozpl Mo3HAHUS B XUMHUHU. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUHU

Jlabopamopnutit onvim Nel.PaccMOTpeHHE BEIIECTB C Pa3IMYHBIMEU (DU3MUECKUMHU CBOMCTBaMHU (MeIlb, JKEJe30,
LUHK, Cepa, BOAA, XJIOPUJ HATpuUs

Jlabopamopnotit onvim Ne 2. «Jlo Kakoi TeMmIiepaTypbl MOYKHO HarpeTh BEIIECTBO?»

Jabopamopnutii onvim Ne3.V13yueHue CBONUCTB BEUIECTB: HArPEBaHUE BOJIbI,

HarpeBanue okcuaa kpemuus (1V). Jladopamopnutii onvtm N 4. «3mepeHue

TeMIepaTyphl KUTICHUS BOJIBI C IIOMOIIBIO JaTYNKA TEMITEPaTyphl |

tepmometpanlabopamopnwtit onsim Ne 5.«OnpeenieHre TeMIeparyphbl

TUTaBJICHUS] U KPUCTAJUIM3AINN METAJLIa

[lepBoHavanbHble XUMHUECKHE MOHATHs. YHCThIE BELIECTBA U CMECU

Jlabopamopnotit onetm No6. ViccnenoBanue (pU3MUECKUX U XUMHUYECKUX CBOWCTB MPHUPOJIHBIX BELIECTB
(M3BECTHSIKOB).

UYucteie BemecTBa u cMecH. CImocoObI pa3jiesieHus] CMecei: IeiicTBUe MarHUTOM, OTCTanBaHUE,
¢bunbpTpoBaHKE, BBIMTAPUBAHKUE, KPUCTATUTU3ALIMS, IUCTHILISLIMS.

Jlabopamopnuiii oneim Nel. Pa3nenenne cMecu >Kee3HBIX ONMWIOK U CEPhl C MOMOIIBI0 MarHUTa.
Jlabopamopnuiit onvtm Ne8.11purotopineHue u pa3aeacHIe CMECH JKeJle3a U CEephl, pa3JesIeHue CMECH
He(TH U BOABI (pacTUTENLHOTO Macia u Bojbl ). [Ipakmuueckan pavoma Ne 2. OBnajienve HaBbIKAMH
pa3zesneHust OJHOPOAHBIX M HEOAHOPOIHBIX CMECei: OTCTanBaHue, (PUIbTPOBAHUE, BBINTIAPUBAHUE,
KpUCTAJUIM3ALMs, JUCTUIIALNSA (IEPETOHKA).

dusnyeckre U XUMMUYECKUE SBICHMUS.

Jlemoncmpayuonnstii skcnepumenm Ne 2. «BpiaeneHue U MOTJIONICHUE TeIIa — MPU3HAK XUMHUYECKOW PEeaKIuny
Jlabopamopnutit oneim Ne9.IIpumepsl GU3HUECKUX SBICHUNA: CTHOAHNE CTEKIITHHON TPYOKH,

KWIITYEHUEe BOJbI, TIUIaBieHne mnapaduna. Jlabdopamopuwiit onvim  Nel(.Ilpumepst
XUMUYECKHUX SIBJICHUH: TOPEHHUE IPEBECHHBI, B3AUMOJCHCTBUE MpaMopa ¢ COJSTHOM KHCIOTOM.

ATOMBI ¥ MOJIEKYJIbI, MOHBI. BelecTBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUSI.
Kpucramimyeckue pemeTkH.

Hemoncmpayuonnstii onvim Ne 3.« TemnepaTypa IUIaBICHUS BEIIECTB C Pa3HBIMH

TANIAMA KPUCTAJUIMYECKUX PEmETOK» IIpocThie U ClI0KHBIE BEIECTBA.

XUMUYECKUH JIEMEHT. XMUMHUYECKHM 3HAK. [[poCcThIe BemecTBa: METaIBI U

HemeTasuibl. Jladopamopnwtii oneim Ne 11. 3HakOMCTBO ¢ 00pa3LiaMu MPOCTHIX

BEII[ECTB: METAJUIOB U HeMeTauioB. Onucanve CBOUCTB. Jlabopamopnutii onvim

Ne]2.3yuenune oOpa3IioB METAJUIOB M HEMETAIOB (CEphI, JKeme3a, allloOMUHMUS,

rpacdura, menu u Ap.).CioKHbIE BEIIeCTBAa UX COCTAaB M CBOMCTBA.

Jlabopamopnuiii onetm Ne 13. 3HaKOMCTBO ¢ 00pa3lamMu CIIOKHBIX BEUIECTB, MHHEPAJIOB U TOPHBIX MOPO/I.
Onucanue CBOMCTB.

Jemoncmpayuonnsiii 3kcnepumenm Ne 4. «PaznoxeHue BOIBI ANEKTPHUECKHM TOKOM»
Jlabopamopnutit onvitm Nel4.VcnpiTaHue TBEPIOCTH

BELIECTB ¢ NOMOILbIO Kosiekuuu «lllkana TBepaoctuy.

@opMyIibl CIOXKHBIX BellecTB. KauecTBeHHbIN 1

KOJIMYECTBEHHBIN COCTaB BEILECTBA.

Jemoncmpauuonnotii sxkcnepumenm Ne 5. «Paznoxenune ocHoBHOro kapoonarta menu (I1) (Mamaxura)»
@opMyJibl CIOXKHBIX BellecTB. KauecTBEHHbIM U KOJMYECTBEHHBIM cocTaB BellecTBa. Ha3zpaHus
CIIOKHBIX BellecTB. PeakTuBbl. DTUKETKU.[ pynibl XxpaHeHHs] pEeaKTHUBOB. Y CIIOBUSI XpPaHEHUS U
UCMOJIb30BaHUS.



3aKOH COXpaHEHUsl MacChl BELIECTB.

Hemoncmpayuonnwlii Ixcnepumenm Ne

6.«3aKk0H COXpaHEHHUS MacChl BEIIECTBY

XuMU4ecKue MpeBpaleHus. XMMUYECKHe

peakuuu.

Jlabopamopnuii onvtm Nel5.11pusHaku NpoTeKaHUs XUMUYECKUX PEeaKIMil: HAarpeBaHue MEeTHON
IIPOBOJIOKH; B3aMMOJEHCTBUE PAaCTBOPOB €IKOrOHATpa U XJIOpHUIA MEAH; B3aUMOAECHCTBUE
pPacTBOPOB YKCYCHOM KHCIIOTHI M THpOKapOoOHaTa HATpHs.

XUMUYECKHE YpaBHEHUS. BbINONIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUH 110

COCTaBJICHUIO YPABHEHUN XUMHUYECKUX PEAKIMI TUIIbI XUMUYECKUX peaKLni

Jlabopamopnutit onvtm Nel6. Tunbl XAMUYECKUX PeaKIuii: pasznoxenue ruapokcuaa meau (11);
B3anMoeiicTBHE Xxene3a ¢ pactBopoM xiopuaa meau(ll), Bzaumoneiicteue okcuna meau (1) ¢
pPacTBOPOM COJISIHOM KHCIIOTBI.

Iloxroroeka k I'MA, BIIP.

Tecmoewtit kKonmpons: «OCHOBBI SKCIIEPUMEHTATIBHON XUMHUI.

Pa3nen 2. [IpakTUKYM 10 H3y4eHHIO ra30B: KNUCJI0POAAa H Boiopoaa (74)

Kucnopon. Peakuuu, ucnosnbszyembie JUIsl MOTy4EHUs] KUCIOpoaa B JJabopaTopuu
Jlemoncmpayuonnwii 3kcnepumenm Ne 7. «IlonyyeHre u coOupaHue KUCIOpojaa B

nabopaTopuu U 3aMOJHEHHE UM Ta30MeTpa» XMMUYECKHE CBOWCTBA KUCIOPOaa.

OKcusbl.

Jlabopamopnutit oneim Nel7.«I'openue cepsl u pochopa Ha BO3MyXe U B KHUCIOPOJICH
Jlabopamopnutit oneim Nel8.«['opeHue xeneza, MeIU, MarHus Ha BO3JyXe U B KUCIOPOJIE»
Jlabopamopnutit onvtm Nel9. Paccmorpenne o0pasioB okcuaos (yriepoaa (IV), Bomopona,
docdopa, meau, kanbius, xenesa, kpemuus).Ilogroroska k I'MA, BITP

Bo3ayx u ero cocras.

Jemoncmpayuonnwtii sxcnepumenm Ne 8. «OmnpeneneHre cocraBa BO3IyXa»

Bonopon. Ionydenne Bomopoaa. Mepsl Oe3omnacHoCcTH Mpu padote ¢ BogopoaoM. [Iposepka Ha uuctoTy. ['pemyunii
ras.

Jlemoncmpayuonnwtii skcnepumenm Ne 9. «Ilonydenune u cobupanne

BosIopoaa B nabopatopun. OneiT KaBennuma» XuMudeckue CBOMCTBa

Bozopoaa. [Ipumenenue.

Hemoncmpayuonnwtii 3kcnepumenm Ne 10.«Ilomyuenne BoJopoia peakiyeil alfoMUHUSI CO CMEChIO
cynb(dara Meau u xsuopuaa HaTpus» Jemoncmpayuonnstit 3kcnepumenm Ne 11.«3anumarenbHbIe
OTIBITHI C BOJIOPOJIOM: JIeTaromiasi 0aHKa, B3PHIBAIOIINECS ITY3bIPH, JICTAIONTNE MBUTHHBI CIIIAPUKH.
Tecmoewtit konmpons. «I[IpakTUKyM MO M3YYEHUIO Ta30B: KUCIOPOAA U BOAOPOAA».

Paznen 3. [IpakTHKYM 1O M3y4eHHIO CBOICTB BOAbI U pacTBOPOB (5 u)
Bona. Merozp!l onpeneneHus cocTaBa BOABI - AHAJIN3 U CHUHTES.
Jlabopamopnutii onvim No

20.«Ompenenenue BOJOIIPOBOTHON U

JNUCTUWITUPOBAHHON BOJBI»DU3NUECKUE U

XUMHYECKHUE CBOMCTBA BOJBI.

Jabopamopnuiii oneim Ne21.Oxpacka MHAUKATOPOB B HEUTpaIbHOU cpeje
Jlabopamopnotit oneim Ne22.CpaBHeHue npoO BOIbBL:

BOJIONPOBOJIHOM, U3 TOPOJCKOTO OTKPBITOro BojgoeMa.Boma —
pacTBopUTENb. PacTBOPBI.

Jabopamopnutit onvim Ne 23. «3yuenue

3aBUCUMOCTH PaCTBOPUMOCTH BEILIECTBA OT

TemnepaTypbs»HachllleHHbIe 1 HEHACHILIEHHbIE

pacTBOPBI.

Jla6opamopnuwiit onvim Ne 24. «Habio0enue 3a pocmom Kpucmaniioe»



Jabopamopnutii onvim Ne 25. «llepecviugennstii pacmeopy

Ilpakmuueckaa paooma Ne 3 «Onpeodenenue KOHYEeHMpPAUUU 6eULeCMe Koa0PUMEMPUUECKUM MEMO0OM NO
KanuopoeouHomy zpagpuxy»

Kpucramioruaparsl.

Jabopamopnuiii onbim Ne 26.«Onpedenenue memnepamypusl pazioyHceHus KpucmailoZuopama
IToaroroska k 'NMA, BIIP

Tecmoegwlit Konmpoaw: «IIpakTHKyM O U3YYEHHUIO CBOWCTB BOJBI U PAacCTBOPOBY.






ININTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI

JIuunocmmuuie pesynomamaol
Obyuarowuiicss NOIYHUM 803MONCHOCHb Ol POPMUPOBAHUS CLeOYIOUWUX TUUHOCMHBIX Y V]]:

oIpeJesIeHe MOTHBALMK M3Y4YEeHUs y4eOHOro MaTepuana;

OLIEHMBAHUE YCBAaMBAEMOI'0 Y4e€OHOTO MaTepHaia, UCXOJs U3 COLMAIBHBIX U JIMYHOCTHBIX LIEHHOCTEH;
MOBBILIICHUE CBOET0 00pa30BaTEIbHOIO YPOBHS M YPOBHS T'OTOBHOCTU K M3YYCHUIO

OCHOBHBIX MCTOPHUYECKHX COOBITHIH, CBSI3aHHBIX CPa3BUTHEM XHUMHHU U OOIIECTBA;

3HaHUE NpPaBUJI MIOBEAEHUS B UPE3BbIYANHBIX CUTYaLUsAX;

OLICHUBAHUE COLMAIBHON 3HAUYMMOCTH Npodeccuil, CBA3aHHBIX C XUMHUEH;

BJIaJICHUE MpaBUIaMu O€30MacHOro oOpalieHHs ¢ XMMUYECKMMHU BEIIeCTBAaMHU U 000pYJOBaHHEM,
MIPOSIBIIEHUE 3KOJOIMYECKON KYIBTYpBHI.

Memanpeomemmnuvie pe3yibmampl

Pezynamuenvie
Obyyaowuiicss ROIYYUm 803MOICHOCb 0151 (POPMUPOBAHUSL CledViowux pecyasimughuvlx YVJ/I:

LeJIeNIoNIaraHne, BKJIIOYas IMOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3zoBaHHE MPAKTUYECKOW 3amaud B
MMO3HABATEIIbHYI0, CaMOCTOSITENIbHBIN ~ aHalW3 YCIOBUM JIOCTWKEHHWS I€IM Ha OCHOBE Y4éTa
BBIJICJICHHBIX YYUTEJIEM OPHEHTUPOB JEHCTBUS B HOBOM Yy4eOHOM MaTepualje; IUIaHUPOBAHUE ITYTH
JOCTHIKCHHUS 1IEJICH

YCTaHABJICHHUEC LCJICBbIX NIPHUOPUTCTOB, BBIACICHUC AJIbTCPHATHBHBIX coco0oB JOCTHXKCHUS LICIIN U BLI60p
Hanbosee 3pdexTuBHOrO Crocoda;

YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE BPEMS U YIPABIATH HUM;

yMEHHUE NIPUHUMATh pellleHus] B NpoOIEeMHON CHUTyalluH;

MOCTAaHOBKA Y4eOHBIX 33/1a4, COCTABJICHHE TUIaHA M MOCIEI0BATEILHOCTH JCHUCTBHIA;

opraHu3anys pabo4yero Mecra Mpu BBIITOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA;

MIPOrHO3UPOBAHNE PE3YNIHTATOB 00yUECHHS, OIICHUBAHNE YCBOEHHOTO MaTepuana, OlleHKa

KayecTBa U YPOBHS MOJIYYEHHBIX 3HaHUI, KOPPEKLUIUIaHa U crocoda AeWCTBUS NpU

HEOOXOMMOCTH.

IlosnasamenvHole

Obyyarowuiicsi nOIyYUm 603MONCHOCHb O (POPMUPOBAHUSL CIeOVIOWUX no3HasamenvHuvlx YV/I:

MIOWCK U BbIJIeNIeHNe MH(pOpMAIHH;

aHaIM3 yCcIoBUH W TpeOOBaHMIT 3a71auu, BBIOOP, COMOCTABIIEHNE W 00OCHOBaHUE Crioco0a pemeHus 3a1adu;
BEIOOp HamOomee 3PGEeKTUBHBIX CITOCOOOB PENICHHUS 3a7add B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHUI;
BBIJIBOKEHUE M 00OCHOBAHUE TUIOTE3BI, BBIOOP CIIOCO0a €€ TPOBEPKHU;

CaMOCTOSITETIPHOE CO3/IaHHE ATOPUTMA AEATEIHHOCTH TIPH PEIICHHH MPOOIEeM TBOPYECKOTO M ITOHCKOBOTO

XapakTepa;



YMCHUA XapaKTCPHU30BaThb BCHICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM;
OIMMCHIBaHUE CBOMCTB: TBépI[BIX, KHUIKUX, F3.3006pa3HBIX BEIIECTB, BBLIACIICHUEC UX CYHICCTBECHHBIX

MPU3HAKOB;

I/I306pa)K€HI/I€ cocCraBa HpOCT@fIH.IHX BCIICCTB C IOMOIIBIO XUMHWYCCKUX (I)OpMy.TI " CYIIHOCTH

XUMHNYCCKHX peaKuHﬁ C IIOMOIIBIO XHMPI‘-ICCKHXyp&BHCHHIZ;

HpoBe/ileHUEe HaOMI0IeHUH, ONTMCaHNe IPU3HAKOB U YCIIOBUH T€UCHUST XUMUYECKUX PeaKLni,

BBIIIOJIHCHUC XUMHNYCCKOI'0 SKCIICPUMCHTA, BBIBOJIbIHA OCHOBE aHAJIM3a Ha6J'IIOI[eHPII>1 3a
OKCIICPUMCHTOM, pCUICHUC 3aaa4, MMOJIYUCHUC XUMHUYECKOU PIH(i)OpMB.LII/II/I M3 Pa3JIMYHbIX UCTOYHUKOB,

YMCHHUC OpPTraHHU30BbIBATb HCCICAOBAHUC C LCJIIbIO MMPOBCPKU I'MIIOTC3,
YMCHHUC ACJIATh YMO3AKJIIOYCHUA (I/IHI[YKTPIBHO@ n 1o aHaJIOFI/II/I) 1 BBIBOJbI,
YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaHI/IIO O BCIICCTBAX U XUMHUYCCKHUX

nporieccax, KpUTHUECKH OTHOCUTHCS K TICEBIOHAYYHOMMH(DOpMAIHHL.

Koummynuxkamusnie

Obyuarowuiicsi NOIYYUM 603MONCHOCHYb O POPMUPOBAHUSL CEOVIOWUX KOMMYHUKamuenvlx YVJ[

MOJTHOE U TOYHOE BBIPAKEHHE CBOMX MBICICH B COOTBETCTBHHM C 337adaMy M YCIOBHSIMH KOMMYHUKAIHH;
a/IEKBAaTHOE HCIIOJIb30BaHNE PEUYEBBIX CPEJICTB JUIS YUaCTHS B JUCKYCCUU M apTyMEHTALUU CBOCH

MIO3HIINYU, YMEHUE MPECTABIATh KOHKPETHOE COJICpKaHUE C COOOIIEHNEM €T0 B MUCBMEHHON U

yCTHOU (hopme, ompesesieHne CrocoO00B B3aMMOICHCTBYSI, COTPYHHUYECTBO B TIOMCKE U cOOpe
nHpOpMAITHH;

ornpeziesieHHe CoCO00B B3aMMOACHCTBHSA, COTPYTHUUECTBO B IMTOUCKE U cOOpe HHPOpMAIIHH,

y4acTHE B IMAJIOTe, INIAHUPOBAHUE OOIIUX CIIOCOOOB PabOThI, MPOSBICHHE YBAKUTEIHHOTO

OTHOLICHUA K APYTUM Yy4dallUMCs; OIMMCAHUEC COACPKAHUA BBITIOJIHACMBIX J:[CI\/'ICTBI/If/'I C ICJIBIO
OPHUCHTHUPOBKU B IPEAMETHO- HpaKTquCKOﬁ ACATCIIbHOCTHU; YMCHH YUUTBIBATL PA3HBIC MHCHUS U
CTPEMUTLCA K KOOpAWMHAIUU Pa3JINYHbIX HO3HHHI71 B COTPYAHNYCCTBE;

(dbopmynupoBaTh COOCTBEHHOE MHEHHUE M MO3ULIUIO, ApT'YMEHTHPOBATh U KOOPAUHUPOBATH €€ ¢

HO3ULUSAMU APTHEPOB B COTPYAHUYECTBE NMPUBBIPAOOTKE OOIIETO peleHus B COBMECTHOM

NeSITeTbHOCTH;

OCYHICCTBIIATH B3aMMHBIN KOHTPOJIb U OKa3bIBaTb B COTPYAHUYCCTBC HCO6XOI[I/IMYIO B3anMOIIOMOIIb,
TUIAHUPOBATH O0IIME CIIOCOOBI PadOTHI; OCYIIECTBIATh KOHTPOJb, KOPPEKIIHMIO, OLEHKY NeHCTBUI mapTHEpa,

yMETh yOexaaTh;

UCII0JIb30BaTh aJICKBAaTHBIC A3bIKOBbIE CPEJICTBA AJISI OTOOPAKEHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB U MOTPEOHOCTEH; 0TOOpaXkaTh B peuH (OnucaHue, OObsICHEHNE) COAepKaHue
COBEpIIAEMBIX JICHCTBHH, KaK B (pOpMe TPOMKOI COIMANN3UPOBAHHOM peun, Tak U B popme
BHYTpEHHElpeuu;

pa3BUBAaTh KOMMYHUKATUBHYIO KOMIIETEHIUIO, UCIIOJIb3Ysl CPEACTBA YCTHOW ¥ MUCHbMEHHOMN
KOMMYHHUKALIUH [IpU paboTe C TEKCTaMU y4eOHHKa UJIONIOJHUTENBHOM IUTEpaTypol,
CHPaBOYHBIMH TaOJIMIIAMH, TPOSIBIIATH TOTOBHOCTH K YBKEHHIO HHON TOYKH 3PEHUS TIPU
00CYXJIEHUH Pe3y/IbTaTOB BBIIIOJHEHHOW PaOOTHI.

Ilpeomemnvie pe3ynomamot
Obyyarowuiicss Hayyumcs.:

IMPUMCHATL OCHOBHBIC MCTOJbI ITO3HAHHA: Ha6J'IIOI[6HI/Ie, HU3MCPCHUC, DKCIICPUMCHT,
OIMCHIBATh CBOMCTBA TBépIIBIX, KHUAKUX, F33006pa3HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC IPU3HAKH,
PacCKpbIBaTb CMBICII 3aKOHAa COXpPAaHCHUS MACChbl BCUICCTB, aTOMHO-MOHeKyn)IpHOfI TCOpHUH,



pasiindyaTb XUMHYCCKUE H (1)I/ISI/I‘ICCKI/IC SIBJICHHUA,

Ha3bIBATh NPU3HAKU U YCIOBHS MPOTEKAHUS XMMHUYECKUX PEaKIIN;

co0roIaTh mpaBmiia 0e30MmacHoi pabOTHl MPH NMPOBEACHUN OTIBITOB;

H0JIb30BAThCs J1a0OPaTOPHBIM 00OPYIOBAaHUEM M IOCYIOMH;

NOJIy4aTh, COOMpATh ra3000pa3HbIe BEIIECTBA M PACIIO3HABATh MX; XapaKTePU30BaTh (PH3HUECKUE
1 XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHNn4€CKuX COCIII/IHCHPII?I, IMPOBOJUTH OIBITHI,
MOJTBEP)KIAIONINE XUMHUUECKUE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
PacKpbIBaTh CMBICH IOHATHSA «PAcCTBOP», BBIYHUCIATE MAacCOBYIO JOII PacTBOPEHHOIO
BEIIIECTBA B PAaCTBOPE, TOTOBUTH PACTBOPHI COMPEACTIEHHOW MacCOBOW JTOMEH

PacTBOPEHHOTO BEIIECTBA;

XapaKTCpU30BaTh 3aBUCUMOCTD (1)I/I3I/I‘IGCKI/IX CBOMCTB BCIICCTB OT TUIIA KpHCTaHHH‘ICCKOﬁ
PELIETKH, ONPENETSATh BUJ XMMHUUECKOI CBSA3M BHEOPTAHMUYECKUX COCTUHEHUSAX;

PacKpbIBaTh OCHOBHbIE MOJIOKEHHS TEOPUH AIIEKTPOIUTHUECKON JUCCOLHAIINN, COCTABIIATh
YpaBHEHHMS HJIEKTPOIUTUUECKOIN TUCCOIMAIIMUKUCIIOT, IIeI04ei, conel U peakuuii HOHHOTOo
oOMeHa;

PacKpBIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBHUTEIILHBIX PEAKIUH, OMPENCSITh

OKHCIIUTENb U BOCCTAaHOBUTEIb, COCTABIIATH YPAaBHEHUIOKUCINTEIbHO-BOCCTAaHOBUTEIBHBIX
peakiuii;

Ha3bIBaTh (DAaKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOH peakiny;

XapaKTEePH30BaTh B3aWMOCBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH HEMETAJIOB M METAJUIOB;
IMPOBOAUTDL OIIBITHI 11O MOJYYCHHUIO U U3YYCHUIO XUMHUYCCKUX CBOWCTB Pa3IMYHBbIX BCIICCTB,
IpPaMOTHO OOpaIaThCs C BEIIECTBAMH B TMOBCEIHEBHOM KU3HHU.

Obyuarowuiica noayyum 603MONCHOCHIL HAYUUMbCA:

BBIJIBUTATh U MPOBEPSITh IKCIEPUMEHTAIbHO TMIIOTE3bl 0 XUMUYECKUX CBOMCTBAX BELIECTB HA

OCHOBE MX COCTaBa U CTPOCHUS, UX CIOCOOHOCTHBCTYIATh B XMMUYECKUE PEAKIIMH, O XapaKTepe U
MPOJIYKTaX Pa3IMUHbIX XUMUYECKUX PEaAKIUil;

XapaKTEepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABINBATh
MIPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY TAHHBIMUXapPaKTEPUCTUKAMH BEIIECTBA;

COCTaBIIATh MOJIEKYJISIPHBIE W TOJIHBIE HOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM MOHHBIM YPaBHEHUSM;
MPOTHO3UPOBAThH CIIOCOOHOCTH BEIECTBA MPOSIBIISITH OKUCITUTENbHbBIE WIH

BOCCTAHOBUTENBHBIE CBOMCTBA C YUETOM CTENIEHEH OKHMCIIEHUSAIIEMEHTOB, BXOAAIINX B

€ro CoCTas;

BBIJIBUTATh U MIPOBEPSTH IKCIEPUMEHTAIBHO TUIIOTE3bI O PE3YyIbTaTax BO3ICUCTBUS PA3TUIHBIX
(hakTOpOB HAa U3MEHEHHE CKOPOCTH XUMHYECKONPEAKIINN;

WCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS IS DKOJOTHYECKU TPAMOTHOTO TIOBEJCHUS B OKPYXKaIOIel cpeje;
MCTIOJIb30BaTh MPUOOPETEHHBIC KITFOUEBbIE KOMIIETCHIIUY TIPY BHITIOJTHEHUN TIPOSKTOB U

pereHr y1eOHO-MCCIeI0OBATEeNhCKUX 3a/1a4 MOU3YUYEHHUIO CBOMCTB, CITIOCOOOB

MOJYyYEHUS U PACIIO3HABAHMS BEIIECTB;

00BEKTUBHO OIICHWBATh MH(POPMAIIMIO O BEMIECTBAX W XMMHUYECCKUX IPOIIECCaXx;

OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM MO XUMHUU JJI MPAKTUYECKON JESTEIbHOCTH UYeNIOBEKa;
€03/1aBaTh MOJCIIN U CXEMBI JUIS PeIIeHUs] y4eOHBIX U MO3HABATEILHBIX 3a]1a4;

MOHUMATh HEOOXOMMOCTh COOIOCHUS PEANMCAHN N, IPEATIaraeMbIX B HHCTPYKIIUSAX
0 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JIP.



DopMBbI KOHTPOJISI

Dopmuposanue UKT-xomnemenmuocmu odyuaroumjuxcs

VUeHUK Hay4qUTCA:

- HCII0JIb30BaTh pa3Hble NMPUEMBbI NIOMCKa MH(OpMAIMK Ha IEPCOHATIBLHOM KOMIIBIOTEPE B 00pa30BaTEIbHOM
IIPOCTPAHCTBE C UCHOJIb30BAHNEM 000PYA0BaHUALU(POBOI 1a00paTOPHUH;

- HCTOJIb30BaTh Pa3IMYHbIE CLIOCOOBI XPAaHEHUS M BU3yalu3allui UH(OpMalLlUK, B TOM 4Hcie, B rpadudeckoil popme

(DopMuposanuekomnemenmnocmu 6 ob1acmu onblmno—akcnepumenmaﬂbuoﬁ u npoekmuoﬁ oeamestbHOCHU
YueHuk HAYUYHUTC IIJIaHUPOBATH U BBIIIOJIHATH y‘IC6HOG HUCCIICAOBAHUEC U y‘l@6HBII>i IMPOCKT, UCTIOJIb3YyA
O60py,Z[OBaHI/I€, MOZACIN, MCTOAbI, ITIPUEMBI, aHeKBaTHBIeHCCHCI[yeMOﬁ HpO6H€MC.

YueHuk IMOJIYYUT BO3MOXHOCTb HAYUYUTLCA CAMOCTOSATC/IILHO 3ayMbIBATh, IJIAHUPOBATL W BBINNOJIHATD yqe6noe
HUCCIICAOBAHUC, y‘Ie6HBII>i n COL[HaJ'IBHBIfIHpOCKT oo eCTeCTBeHHOHay‘IHOﬁ HaIlIpaBJICHHOCTH.

Yuem pesynomamoe eneypounoii deamenvnocmu

Dopmbl U NEPUOOUYHOCTE KOHMPOTIA

Bxoonou konmpons pOBOIUTCS B HaUase y4eOHOTO To/1a s IPOBEPKH HaYaJIbHBIX3HAHUHN U YMEHUH 00y4Jaromuxcs.
Texywuii KoHmpo.ib TIPOBOAUTCS Ha KAXKJIOM 3aHATHH B (pOpPMeE IeaarorndeckoroHab o 1eHus.

Tecmosbiti KOHMPO.Ib OCYLIECTBIIAETCS 0 OKOHYAHUU U3YUYEHHUS KaXI0T0 pa3jena.

Ilpomesicymounas ammecmayus TPOBOJUTCS B KOHIE y4eOHOTO roja B (hopMe 3aIuThl MPOEKTa,T03BOJISET
MIPOBECTU aHAIU3 PE3yJbTATUBHOCTH OCBOCHHUS00YUYAIOIIMMUCS OCHOB OIBITHO-3KCIIEPUMEHTAIBHOM 1 IPOEKTHOM
NeSITENLHOCTH IAaHHOTO Kypca BHEYPOUHOU AEITETbHOCTH « IKCIIEPUMEHTAIIbHAS XUMUS.

Kpumepuu ouenku pe3yiomamoeg 0cé0enus npozpammsl Kypca

PaboTa oOyuaromuxcs olleHMBaeTCsl 0 TPEXYPOBHEBOH IIKaje, IpeAroarameHaInIue CleAyoIIuX YpOBHEH
OCBOCHHS IPOTPAMMHOTO MaTepualia: BBICOKHUM, CpeIHUI, HU3KUH.

Bbicokmii ypoBeHb: 00ydaroIuiCcsi JEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTh B
00pazoBaTeIbHON NEeSTEIHLHOCTH, POSBISET UHUIMATHBY, HE TPOITYCKAET 3aHATHA 0e3 YBaKUTEIbHON NMPUYUHEI,
JIEMOHCTPUPYET BBICOKMI ypOBEHb 3HAHWH W KOMIIETCHIM, BIIQJIeeT Ha BBICOKOM TBOPYECKOM YpPOBHE
nproOPETEHHBIMU B XOZ€ H3y4YCHHUS IPOTPAMMBl YMEHUSIMU U HABBIKAMU;

Cpeanuii ypoBeHb: o0yJaronuiics JeMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTeIbHON
JeATENbHOCTH, MPOSBISIET XOPOIIUi YPOBEHb 3HAHUN M KOMIETEHIIMH; MHUIIMATHBBI HE TPOSIBIISIET, HO CIOCOOCH
MOJ/ICP’KUBATh MHULIMATOPA B NPEIaraeMOM TI0JI€ JeSITeIbHOCTH, B JIOCTATOYHOMN CTENEHU BIIAJIEeT MOTy4aeMbIMU
B XOJI€ M3y4YEHHs MPOrpaMMbl YMEHUSIMH M HaBBIKAMH;

Huskmii ypoBeHb: oOydaroluiics AEMOHCTPUPYET HEAOCTAaTOYHYIO OTBETCTBEHHOCTb U 3aMHTEPECOBAHHOCTH B
00pa3zoBaTeIbHON AEATENIbHOCTH, MOCEIIACT 3aHATHS OT Ciydas K CIydaro, IOKa3bIBaeT YIOBIIETBOPHTEIbHBIN
YPOBEHb 3HaHUI U KOMIETEHIIMH, B [IeJIOM cl1a00 BIaJeeT MOJy4aeMbIMHU B XO/1€ U3y4YEHHs POTrPaMMbl YMEHUSIMHU
Y HaBBIKAMU.

®opMbI pe3yIbTATOB OCBOCHHUS IIPOrPaMMbl BHEYPOUHOI JeATeIbHOCTH:

1. OrmeTka ypoBHS JOCTHXKEHHM 00y4aroLerocs B IUCTE e1arorn4ecKoro HabIro1eHus;

2. 3anmcy B )KypHaJe yaéTra 0 pe3yabTaTUBHOCTH YJacTHsI 00y4JalOMMUXCs B MEPOTIPUATHSAX PA3HOTO BUIA U

YpOBHS (IUIUIOM, TpaMoTa, 01aroaapHOCTh,IPYroe);

3. 3anucu B )KypHaje yuéra 00 y4aCTUH B BbI€3JIHBIX MEPOIIPUATHUSAX.

4 KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHHUE
BHeYPOuHOii neaTeabHocTH «XUMMUS» - 8 kiaace (34 yaca)



«Touka pocta»

Ne Tema 3aHATHA IInanupyemMsle pe3y/bTaThl Kou-Bo HNara |Hudopman Hcnosb3oBaHue
n/n Ipeamernsbie YY]I JInunocrupie YY]I MeTanpeaMeTHble vacos HoHHast o6opynoBanust
vV nogaepxkka «Touka pocra»
Y4eOHUKPY
osumuc 'E.
, Qemwoman
DT
Xumust:
8 ki1
Paznen 1. OcHOBBIIKCTIEPUMEHTATBHOM XUMHUU(22 1)

1. | Beoouwiii uncmpyxmasic no Th Jlatb TIOHATHE o | 1.MoTuBauus Hay4eHUs K. YV/. 1 81 TexHuka
Xumust — HayKa 3KCIIepUMEHTAIbHASL. npeaMere XUMHH. | TPEAMETY XUMHUSI 1.Pazpemenue 6e30macHOCTH B
TP Cdopmupoats 2.Pa3BuBaTh 4yBCTBO KOH(JIMKTA KaOMHETe XUMHH
Jlemoncmpayuonnslii IKcnepumenm MEpBOHAYAJIbHbIE TOPJOCTH 33 pOCCUiCKYI0  2.YTIpaBieHue nenrpa «Touka

MNe 1. HIPEACTABIICHUS: XAMHUYECKYIO HAYKy MOBEACHUEM ITAPTHEPA Pocran.
O3naxkomnenue ¢ Jabopamopuvim | 2) O BEIECTBE, a Takke 0 | 3.HpascTBeHHO- ILYVY]. 3HaKOMCTBO C
o6opydosanuem; npuémel 0e3onacHoil | IPOCTBIX W CIOXKHBIX | 3THYECKOE OI[CHUBAHHUE 1. ©opMupoBaHUE 000pyI0BaHHUEM.
padomul c Hum. BEI[ECTBAX; M03HaBATEIBHOH 1Ienn
6) HauaTh (popMHPOBATH o CumBOIBI
YMEHHUE XapaKTepHU30BaTh XUMHYECKUX
BEIIECTBA, UCIOIB3YS IS JJIEMEHTOB
9TOoro WX (usnueckue o  XuMuueckue
CBOMCTBA. (dhopmysl
e  Tepmunsl
Ananmms u
CHHTE3
P.YVI.
1.Ilenenonaranue u
TUIAaHUPOBAHUE.

2. | Ilpakmuueckasn paboma Ne 1 ‘YMeHue 1noiabp30BaTbcs JlaTumk
«IlIpaguna mexnuxu dezonachocmu npu | HarpeBareIbHBIMU TeMIICpATypbI
pabome c nabopamoprvim npudopamu (TepMoTapHbiii),
obopyoosanuem. U3yuenue cmpoenusn
namenu» CIIMPTOBKA

3. | Mero/pl MO3HAHUS B XUMHH. JKCIIEPH- Hcnonws3oBanue asis 1. MoTtuBarus HayIeHUS K. YVYI. 1 82 Jatunk
MEHTAJIBHBIE OCHOBBI XUMHUU MO3HAHMS OKPYKAIOIIECTO | IPEAMETY XUMMUS 1.Pazpemenne TEMIIEPaTypPEI
JadoparopHelii onpiT Nel. MHpa pa3InIHBIX 2.Pa3BuBaTh 4yBCTBO KOH(IUKTA (TepMonapHEIii),
PaCCMOTpeHPle BeIlleCTB € PA3INYHBIMU METOA0B (Ha6J'IIOI[eHI/Ie, ropAoCTH 3a pOCCI/If/'ICKY}O 2-praBHCHI/IC CIIMPTOBKa

¢usnyecknmu cpoiicteamm
(Menp, kene30, HUHK, cepa, BOAA,
XJIOpUJ HATPUS

M3MEPEHUE, OIIBIT,
JKCIEPUMEHT,
MOJICIUPOBAHKE U JIP.)

XHUMHUYECKYIO HAyKy
3.HpaBcTBeHHO-
9THYECKOE OLICHUBAHHE

MOBEJICHUEM TapTHepa
LYY .
1.®opmupoBanue




TP
Jabopamopnwiii oneim Ne 2 «/lo kakoit

Cdopmuposats
NepBOHAYATIbHBIC

MMO3HaBaTCILHOM 11eJTH
o  Angamms u

memnepamypsl MONCHO Hapemb eeuye- | NPCACTABICHUS: O CHHTC3
Ccneo?» MeTO/aX HaOJF0ICHHE 1 P.YVYI.
9KCIEPUMEHT 1.Ilenenonaranvie u
TUTAHUPOBAHHE.
MeTob! MO3HAHUS B XUMUHU. Jatunk
DKcIleprMEeHTAIbHBIE OCHOBBI XUMUHU TeMIIepaTyphl
P . o TJIATUHOBBIH,
J1a0oparep LIl oupiT No3.
H3yuenue CBOWCTB BELIECTB: TCpMOMETP,
dIIEKTpAYECKas
HarpeBaHHe BOJbI, HATPEBAHHE OKCHIA
kpemuus (1V). TATKa
Jlabopamopmnutii onvim Ne 4.
«H3mepenue memnepamypol KUneHus
800bl C HOMOWbIO OAMYUKA
memnepamypusl u mepmomempa)
MerTopp! MO3HAHUS B XUMHUU. Jlatank
OKcIleprMeHTaIbHBIE OCHOBBI XUMUHU TeMIIepaTyphl
P (TepMorIapHbIii)
Jlabopamopmutii onvim Ne 5.
«Onpedenenue memnepamypot
naeneHuA u KpUCMANIu3ayuu
Memannay
IlepBoHavanbHble XUMUYECKHUE MOHATUS. | [lo3HAKOMUTBH yd-csi C 1.®@opmupoBanme K.YV . 83 PeaktuBel 1
YucThIe BEIIECTBA U CMECH 71a00paTOPHBIM HHTEpeca K HOBOMY 1. TInanupoBanue XUMHYECKOE
o0opynoBaHHEM, npeIMeTy. HPaKTHYECKON PabOTHI 06opyioBaHHe
nmpueMamu 00pamieHus ¢ IO TIPEIMETY
abopameopnoui onvim Ne 6. HUM. 2.YupasieHue
Hccnedosanue Puszuueckux u | PaccMoTpeTs npasuiia TIOBEJICHUEM
XUMUYECKUX — C6OUCHME  NPUPOOHBIX | TEXHUKU OE30MACHOCTH B napTHepa.
eeugecme (U366CMHAKOB). KaOWHETEe XHMUH LYY
1. ®opMupoBaHHE
MTO3HABATEILHON [IENN
e  TepmuHbl
e Anamus u
CHHTE3
P.YVI.
1.Ilenemonaranue u
IUTAaHUPOBAHHE.
Yuctele BemecTBa U cMecH. CriocoObt Ucnonb3zoBanue st ®dopmupoBanue uatepeca K.YV 84 PeakTuBsl 1
pazliesieHus cMeceil: IENCTBUE MAarHUTOM, | ITO3HaHUS OKPYXKAKOIIETO K HOBOMY NPEIMETY DopMHpOBaHUE XUMHYECKOE
oTcTamBaHue, QUIBTPOBAHUE, MUpa pa3ITUIHBIX yMeHust paboTarb B o0opyoBaHHe

BEITIAPUBAHUE, KPUCTAJUIN3AINS,
JACTHILISITHSL.

TP

Jlabopamopmnutii onvim Ne 7. Pazdenenue

METOJI0B (HaOJIIOICHHE,
HU3MEpEHHE, OIbIT,
SKCIIEPUMEHT,
MOJIeIMPOBaHUE U JIp.)

Haan, OTBC€YaATh Ha
BOIPOCHI YUUTEIIA,
YMEHHE HUCIIOJIb30BaTh
XHMH‘IGCKHI;’I A3BIK
LYY/




CcMecH JHceNe3HbIX ONUIOK U Cepbl C
ROMOUIbIO MAZHUMA.
aodopamoprnui onpin Ne§,
Ilpucomoenenue u pazoenenue cmecu
Jicenesa u cepul, pazoeieHue cmecu
Heghmu u 600bl (pacmumenbHO20 Macia

dopmupoBaHue
yYMEHUS HaOII01aTh,
JIeTIaTh BBIBOJBI IIPH
TIPOBEJICHUH OITBITOB,
yMeHus paboTaTh C
KHUTOH

U 800bl). P.YVI.
1.1lenenonaranue u
TUIAaHUPOBAHUE.

8. | Ilpakmuueckas paooma Ne 2. Hcnons3oBanue ®dopmuposanue narepeca K.YV, 85 PeaktuBb 1
Osn1a0enue Hasvlkamu pazoeneHus MPaKTUYECKUX U K HOBOMY IIpEIMETY ®opmupoBanue XAUMHYECKOE
00HOPOOHBIX U HEOOHOPOOHBIX CMeCell: 7ab0paTOPHBIX PadoT, yMmeHus pabortate B obopynoBaHue
omcmaueanue, punbmpoganue, HECIIOXKHBIX rmapax.
eévinapueanue, KpUCmaaiu3ayus, OKCIEPUMEHTOB JJIA ILYY .
oucmunnayus (nepeconKa). JIOKa3areNbCTBa dopmupoBaHue
TP BBIJIBUTAEMBIX yMEHHs ~ HaOJIoNaTh,

TIPEANOI0KEHNH; JieTIaTh BBIBOJIBI TIPH

OTHCaHHE PE3YIbTATOB MIPOBE/ICHUH OTIBITOB.

9TUX paboT P.YVI.
YmMmenue
XapaKTepu30BaTh
CYUIHOCTh  TOHSITHH
YHCTHIE BEIIECTBA U
CMECH U  CIOCOOBI
pasznenenus cmecei

9. dusnyeckre 1 XUMAYECKIE SIBIIEHN. ITo3HakOMHTECS C 1. MoTuBanus Hay4eHUs K.YV /. 86 PeakTtuse u
TP BAKHEHIIIMMHU XHM. npeaAMETY XUMHUSI 1. Pa:spemeHI/Ie XUMHYECKOE
Hemoncmpayuonnsii sxcnepumenm Ne IIOHATUSAMU: 2.Pa3BuBaTh 4yBCTBO KOH(pHMKTa obopynosanue,/la
2. «Bovloenenue u noznowienue menia— | QGusnuecKue u TOPIOCTH 3a POCCHHCKYI0 2. YTIPaBJICHHE TYUK TEMIIEpa-
HPU3HAK XUMUYECKOU PeaKyu) XUMHUYCCKHUC SBJICHUS, XMMHYCCKYIO HAYKy MOBEICHUEM TypbI
Jabopamopuetil onvun Ne9. XMMMYECKAS PEAKIIU; 3.HpaBscTBeHHO- napTHepa. MJIATUHOBBII
Hpumepur pusuueckux aenenuii: YMEHHUE OTIIMYATH STHYECKOE OLICHUBAHHIE ILYVY .
ceubanue cCmexknIAHHOI mpyoKu, XUMHYECKUE PEAKIMHI OT 1. opmupoBaHue
Kunsauenue 600bl, niasienue napauna. | HU3NYECKUX SBICHHUI TI03HABATENIbHOM 11eNH
Uabopamoproui oneum Ne]0 e Xumuueckne
Ilpumepsl xumuueckux A6nenul: (hopmybl
20penue opesecunbl, 83aumooericmeue o Tepmuns
Mpamopa c conAHou Kuciomoil. P.YVY .

1.1lenenonaranue u
TUITAaHUPOBAHUE.

10. | ATOMBI W MOJIEKYJIBI, HOHBI. BemectBa | Ymenue 1. MoTuBaIus HaydeHust K.YVYI. 87, 88 Jarauk Temmepa-
MOJICKYJISAIPHOTO M HEMOJICKYISIPHOTO | XapaKTEepu3OBaTh MPEAMETY XUMHUS. 1.Paspemenne Typhbl INIAaTUHO-
crpoeHus. Kpucraminueckue pereTku. KpHUCTAJIIMYECKUEC 2. Pa3BuBaTh 4yBCTBO KoH(]IMKTa BBIi, JATUHK TeM-
TP Jlemoncmpayuonmnuwtit onvim Ne 3. PELIETKH. TOPJOCTH 32 2.YupaeieHue [1EpATYPEITEPMO-
«Temnepamypa niasenenus eeujecme ¢ POCCHHCKYIO. XHMHYECKY HOBEICHUEM TIapHBIN
DA3HBIMU MURAMU KPUCHMATTIUYECKUX 10 HayKy napTHEpa.
pewémox» 3. HpaBcTBEeHHO- ILYVY.

3THYECKOE OLICHUBAHMUE. 1.®opmupoBaHue




MMO3HABaTCILHOM 1IEITH.
CHMBOJIBI
XHUMHAYECKHUX
3JIEMEHTOB.
XUMHAYECKHUE
¢hopmysl

TepMUHBI.

P.YY .
1.CamocTosATeNpHO
aJIeKBaTHO OILIEHUBATh
TIPaBUIBLHOCTH
BBIITOJIHCHU S ﬂeﬁCTBHﬂ
1 BHOCUTH
HEOOXOJUMBIE
KOPPEKTHBEI B
HCIIOJIHEHHE KAK I10
XOJTy €TO peaTn3aluH,
TaK U B KOHIIE

JEUCTBUSL.

11. | Tlpocthle W CIOXHBIE  BEHIECTBA. | YMEHHE 1. MoTuBaIus Hay4eHUs K.YV 89,10 PeakTuBsl 1
XYWMHUUYECKUH  3JIEMEHT.  XUMHUYECKHUH | XapaKTepu30BaTh IpEAMETY XUMUS 1.ApryMeHTHpOBATH XUMUYECKOE
3Hak. [IpocTeie BellecTBa: METALIBI W | BaKHEWIINE XMMHYECKHE | 2.Pa3BUBaTh YyBCTBO CBOIO ITO3UIHNIO 1 obopynoBaHue
HEMETaJJIbI. HOHSATHUS: XUMHIECKUH TOPJIOCTH 33 POCCHICKYI0 ~ KOODJMHHMPOBAThH €€ C

JJIEMEHT, KIacCU(UKaIMA | XUMHUYECKYIO HAyKy MNO3MIUAMH MAPTHEPOB
P BEIECTB (Ha MPOCTHIE U 3.HpaBcTBeHHO- B COTPYIHHYECTBE MPU
Jlabopamopnutii onvim Nel 1. CIIOKHBIE BELIECTBA). STHUYECKOE OIICHUBAHHE BBIPabOTKe 00Liero
3HaKoMcmeo ¢ oopazyamu npocmvIxX peLICHAA B
seuiecme: Memasiioe u Hememasinoe. COBMECTHOU
Onucanue ceoiicme. ACATEINLHOCTH.
ILYVA.
JaGoparopunlii onpiy Nel2 L Yweiie
H3ydenne 06pa3noB MeTALIOB H OPHCHTHPOBATLCA Ha
pasHooOpasue
HEeMeTaJJIOB (Cepbl, xKese3a,
CIIOCOOOB perLICHHs
AJIIOMUHUS, TpaduTa, MEIH U AP.).
3a1a4
2.YcraHaBlIMBaTh
MPUYHHHO-
CIIC/ICTBEHHBIE CBSI3H.
P.YVY .
1.1lenenonaranue u
MTAaHUPOBAHHUE.

12. | CnosxHbl€e BELIeCTBa UX COCTaB U YwMmenue 1.MoTuBanus Hay4eHUS K.YV 811,12 PeaktuBel u
CBOMCTBA. XapakTepu30BaTh Hpe,I[MeTy XUMUA 1 PaSpeH_IeHI/Ie XUMHYCCKOC
P BakHeitmue xumnueckne | 2-HpaBcTBeHHO- KOH(]IIMKTa o0opyoBaHHe
Jabopamopnutii onvim Ne 13. [IOHSTHUS: JITHYECKOE OIICHMBAHHE. 2.YupapneHue [pubop mis
3HAKOMCHIGO C 00pa3UaAMU CTI0HCHBIX XUMUYECKUM 2JIEMEHT, MNOBCACHHUCM ITapTHEPaA OIBITOB C
eewecme, MUHEPAI06 u 20PpHbIX nopoo. IIPOCTOC M CIIOKHOEC H.YYJ],. QJICKTPUICCKUM
Onucanue ceoiicme. BCIIIECTBO. 1.(1)OpMI/1p0BaHI/IC TOKOM

Jemoncmpayuonnslii Ikcnepumenm Ne

YMenne
XapaKTepU30BaTh

MO3HABATEIbLHOM LIENIH:
CHMBOJIBI




4. «Paznoycenue 600l INEKMPUYECKUM OCHOBHBIC 3aKOHBI XUMHYECKUX
moxom» XUMUU: 3aKOH 3JIEMEHTOB;
JaGopaTopHelii oneit Nel4. MTOCTOSTHCTBA COCTaBa XUMHYCCKUE
HcnbiTaHne TBEPIOCTH BELIECTB C BCIICCTB. bopmynbr
nomoubio kojL1ekuun «llxkana TCPMUHBI.
TBEPAOCTH. P.YY].
1.Ilenenonaranue u
TUTAHUPOBAHKE
13. | ®opmyinbl CIIOJKHBIX BEIIECTB. | YMeHue 1. MoTuBanus Hay4eHus K.YV/. 813, 814 | PeakTusbl U
KadecTBeHHBIH 1 KOJIMYECTBEHHBIN | XapaKTepH30BaTh MPEeIMETy XUMUS 1.Pa3pemieHue XUMHYECKOE
COCTaB BEIIECTBA. MOHATHS 00 2. HpaBcTBEeHHO- KOH(IIMKTa 000opy10BaHueE,
P OTHOCHTEIILHOM aTOMHOM | 3THYECKOE OLICHUBAHHE. 2.Yupasnenue JJICKTPOHHBIC
ﬂemoncmpauuouybuj IKcnepumenm No n MOJ'IGKynS[pHOﬁ Maccax. TMMOBCACHUEM ITapTHEPA BECHI
5. «Paznoscenue 0CHOGH020 YMeHHe pacCUNTHIBATH ILYY .
kap6onama meou (11) (manaxuma)» OTHOCHTCJILHYIO 1. ®opmupoBaHue
MOJIEKYJISIPHYIO Maccy. MO3HABATEILHOM 1eNTH
e CumBoOIBI
XUMHYECKUX
3JIEMEHTOB
o XuUMHUECKHUE
¢dhopmysl
P.YV/I.
1.Ilenenonaranue u
TJIAHUPOBaHHUE
14. | ®opmyns CII0KHBIX BEILECTB. | YMEHUE BEIYUCIIATD: 1. MoTHuBanus HaydeHus K.YVY/I. 815, 8§16
KagectBeHnblii  u KOJIMYECTBEHHBIN | MacCOBYIO JOJIO IpEeaMETY XUMUS 1.Pa3pemieHue
COCTaB BEIIECTBA. XUMHYECKOTO JIEMEHTA 2. HpaBcTBeHHo- KOH()JIHKTa
1o opMysie COSTMHEHUST | YTHYECKOE OLICHUBAHUE 2.YupasieHue
Onpenernenue MOBEJICHUEM TTapTHEpa
aJIeKBaTHBIX CIIOCOO0OB ILYV].
pelieHus yueOHoit 1. opmMupoBaHue
3a1a9d Ha OCHOBE TTO3HABATEIIHFHOM [IEITH
3aJaHHBIX aJITOPUTMOB o CumBOJIBI
XUMHYECKUX
JJIEMEHTOB
o XuMHUECKHE
¢dhopmysl
e  TepmuHbl
P.YV/I.
1.llenenonaranue u
IJTAHUPOBAHHE
15. | ®opmynbl COKHBIX BelecTB. Ha3Banus | YMEHHE onpenemsTh 1. MoTuBalus Hay4YeHHs K.YVY/. 815, 816, | PeakTuBHI U
CJIOJKHBIX BEIIECTB. PeakTHBLI. DTHKETKH. | BaJICHTHOCTb U 3HAYECHUE | NPEAMETY XUMUS 1.Paspemenne 817 XUMHUYECKOE
TP BaJICHTHOCTH HEKOTOPHIX | 2.Pa3BUBaTh 4yBCTBO KOH(JIHKTA o0opyoBaHKE
XUMHYECKHX DJIEMEHTOB; | TOPAOCTH 33 POCCUHCKYH0 2. YTIPaBIeHUe
Ha3bIBATH OUHApHBIE XHUMHYECKYIO HAYKY HOBEICHUEM
COCTUHCHUS. 3.HpaBcTBeHHO- napTHepa.
3THYECKOE OIICHIBAHNE ILYY].

VMmenne ONpeaALIATh




aJICKBaTHEIC CIIOCOOBI
petenus yaeOHon
3a/1a9d Ha OCHOBE
3a[aHHbBIX
AITOPUTMOB.
P.YVYI.
1.Ilenenonaranue u
TUTAHUPOBAHKE

16.

I'pynne! XpaHeHHs peakTUBOB. Y CIIOBUS
XpaHEHHS U NCTIOIb30BaHuUs.
TP

‘VYMeHune cocTaBiIsiTh
(hopMymBl OMHAPHBIX
COEIUHEHU 1O
HW3BECTHOH BaJIEHTHOCTH
3JIEMEHTOB.

‘YMeHue BeICTpanBaTh
COOCTBEHHOE 1IEJIOCTHOE
MHPOBO33pEHHE:
0CO3HaBaTh MOTPEOHOCTH
U T'OTOBHOCTBK
camM000pPa30BaHHMIO.

K.YV I.

Ymenue
CaMOCTOSITEIIHHO
OpraHnu30BbIBATH
y4aeOHoe
B3alMOJICHCTBHE B
rpymre.

I.YY].

Ymenue
peoOpa3OBEIBATH
HHPOPMAITHIO u3
OJTHOTO BUIA B
JIpyroi.

P.YVA.

YMeHue  CcOoCTaBIIATH
U1aH petieHus
TIPOOIIEMBI.

PeakTusel u
XUMHYECKOE
obopynoBaHme

17.

3aKOH COXpaHEHUsI MacChl BEIIIECTB.

TP

Hemoncmpayuonnwtii Ixcnepumenm Ne
6.«3aKOH COXpaneHuss Maccol euiecme)

YMenne
XapaKTepU30BaTh
OCHOBHBIE 3aKOHBI
XUMUU:

COXPaHEHUS MaCChI
BEILIECTB;

MMOHUMATh €TO CYIITHOCTb
U 3HAYEHUE

Pa3BuBath 4yBCTBO
TOPAOCTH 33 POCCUICKYIO
XUMMYECKYIO HayKy

K.YV .

Ymenue
CaMOCTOSATEIBHO
OpraHU30BHIBATH
y4aebHoe
B3aUMOJICIICTBUE B
rpymnIe.

IL.YYA.

YwMmenue
npeoOpa3oBbIBATH
uH(OpPMAIIHIO u3
OJJHOTO  BHJA B
JIpyroi.

P.YVYA.

‘YMeHue coCTaBIATh
TUIAH PeIIeHUS
poOIEMBI.

8§19

Becsl anekTpoH-
HBIE

18.

XUMHUUECKUE MPEBPALIEHUSI. XUMUUYECKHE
peakiuu.

P

Jadoparopuelii onkprr NelS.

IIpu3Haku NPOTEKAHUA XUMHYECKHX
peaxkuuii: HarpeBaHue MeITHOoM
NMPOBOJIOKH; B3aMOo/IeiicTBHE PacTBO-

YMenune
XapaKTepU30BaTh
OCHOBHBIE IT0JIOYKEHUS
ATOMHO-MOJICKYJIIPHOTO
y4eHHs, TOHUMATh €ro
3HAYECHUE

YMenne chopMupoBarth y
yyauuxcs ydyeoHo-
M03HABaTENbHBIN HHTEPEC
K HOBOMY Y4€OHOMY
Marepuaiy u crocodam
pelIeHusI HOBOM YacTHOM
3ama4n

K.YY]I.

1. Ymenune
(hopMyarpoBaTh
COOCTBEHHOE MHEHHE
1 MO3HIINIO,
2.YMeHHue yIuTHIBaTh
pa3Hble MHEHUSI U
UHTEPECHl U

8§20

PeakTtuBn
XAMHYECKOE
obopynoBaHme




POB €IKOro HATpa H XJOpPHUIAa Meau;
B3aUMOJeliCTBHE PACTBOPOB YKCYCHOIt
KHCJIOTHI M THAPOKAPOOHATA HATPHSL.

000CHOBEIBAThL
COOCTBEHHYIO
TO3HIIHIO.

ILYV.

1. YMenue
HCIIOJIE30BaTh
3HAKOBO-
CHUMBOJIMYECKHUE
CpPE/ICTBA, B TOM YHUCIIC
MOJENIN U CXEMBI IS
pelieHus 3a1ad;
P.YVI.

1.YMmenue
CaMOCTOSITEJILHO
aJIEeKBaTHO OLIEHUBATh
MPaBUIILHOCTD
BBINOJIHEHUSA NEUCTBUS
Y BHOCUTD
HEOOXO0IUMBIE
KOPPEKTHUBBI B
HCITOJIHEHHE KaK T10
XOJIy €ro pea3alii,
TaK 1 B KOHIIE

IEUCTBUS.
19. | Xumuueckue ypaBHECHHUS. YMEHHUE COCTaBIAITh 1. Ymenne K.YVI. 8§20
BeInonHeHne TPEHUPOBOYHBIX OpPHEHTUPOBATLCS Ha 1. Ymenwue:

yIpa’KHEeHUH 10 COCTaBIICHHUIO
YpaBHEHUH XUMHUYECKHX pPEaKLHi

YpaBHEHUS XUM.
peakuuii.

MOHUMaHUE MPUYMH
ycrexa B yueOHOU
JIeITeNTbHOCTH

* CTPOUTH MOHSITHBIE
JUTS TTapTHEpa
BBICKA3bIBaAHHWA,
YYUTHIBAIOIINE, YTO
TapTHep 3HACT U
BUJIUT, & YTO HET;

* 33/1aBaTh BOMPOCHI;
* KOHTPOJIHMPOBATH
JICHCTBUS IIapTHEPA.
ILYVY.

YmMmenne:

* OCYIIIECTBIISATh
aHaau3 00BEKTOB C
BBIJIETIEHUEM
CYIIIECTBEHHBIX H
HECYIIECTBCHHBIX
MPU3HAKOB;

* OCYIIECTBIISTh
CHUHTE3 KaK
COCTaBJIEHHE LIEJIOTO
13 YacTei.

P.YV].

YMmenus:
1.0cymecTBIATH




HUTOTOBBIA U
TOTIIArOBBIN KOHTPOJIb
110 pe3yNbTary;

2. AzexBaTHO
BOCIIPUHIMATH OIICHKY

YUHTEIS;
3. Paznuyate cocod u
pe3ynbTar aeicTBus
20. | Tumsl XUMUYECKUX PeaKIui yYMEHHE onpenesars | 1. Ymenue K.YVY/I. 8§21 PeakTuBbI 1
P peareHThl W TIPOAYKTHI | OPHEHTHPOBATHCS Ha VYmenne XUMHYECKOE
Jabopamopnnut onvun NoJ16. peakuuu; MOHUMAaHUE MPUYUH CaMOCTOSITENIBHO obopymoBaHue
Tunu XUMUYECKUX peaxkyuil: | paccTaBIsATh ycrnexa B y4eOHOi OPTaHN30BbIBATH
pasnoscenue 2uopoxcudoa medu (11); | xosddunueHTs B NEeATETLHOCTH y4eOHOoe
e3aumooericmeue iHceneza ¢ pacmeopom | YpaBHEHHSAX PeaKLUil Ha B3aMMOJICHCTBUE B
xaopuoa meou (1), e3aumoodeiicmeue | ocHoBe 3aKOHA rpymnre.
okcuoa meou (Il) c pacmeopom conanoii | COXpaHEHHUSI MaCChI ILYV .
Kuciomeol. BEILIECTB YmeHue
peoOpa3OBEIBATH
HHPOPMAITHIO u3
OJJHOTO BUJA B
JIpyroii.
P.YV].
‘YMeHue cocTaBIsITh
TUIAH PeIIeHUS
TIPOOIIEMBI.
21. | Tlogroroska x I'MIA, BIIP 1. 3akperieHue 3HaHud U | 1. YMmenne K.YVYI. §1-21
pacueTHBIX HAaBBIKOB Y4~ | OPUEHTHPOBATLCS Ha VYmenne
CiL. ITIOHMMAaHUe IPUIMH CaMOCTOSTCIIHPHO
2. YMeHue pemarhb ycrexa B yueOHOH OPTaHN30BBIBATH
THIIOBBIC TIPUMEPHI NEeATETLHOCTH yaeOHOe
KOHTPOJIbHO- B3aUMO/IeiiCTBUE B
M3MEPHUTENBHBIX rpymnmne
MarepuasoB ILYY].
YMmenue:

* OCYIL[ECTBIIATH
aHaau3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYII[ECTBEHHBIX
TIPU3HAKOB;

* OCYIIICCTBIIATh
CHHTE3 KaK
COCTaBJIEHHE IIEJI0T0
W3 YacTei.

P.YY .

YMmeHus:
1.OcymecTBIATh
HTOTOBBIN 1
TMOIIIaroBbIif KOHTPOJIb
IO Pe3yJIbTary;




2. AnexkBaTHO
BOCIIPUHUMATD OIICHKY

YIUTEIIS;
3. Paznmmuarte criocod u
pe3yNbTaT neicTBUs
22. | TecToBblii KOHTPOJb:<OCHOBBI YMeHue oBiIaaeHus ‘YMeHHe OIleHUTh CBOHU K.YVYI.
3KcﬂepHMeHTaHLHOﬁ XUMUUN. HaBbIKaMH KOEITpOHS[ H y‘-Ie6HBIe JOCTHXKCHUA VMmenne
OIIEHKH CBOEH CaMOCTOSITENTLHO
NIeSITeTbHOCTH, YMEHUE OpTraHU30BBIBATh
TIPEIBHUIETh BO3MOXKHBIE yaeOHOe neiicTBue.
MOCJIC/ICTBHS CBOUX ILYVY].
IEeHCTBUHA YMmenue
peoOpa3oOBEIBATH
MHPOPMAITHIO u3
OJIHOTO BUA B
JpyTroM.
P.YY .
‘YMeHue cocTaBisATh
TUTaH pereHus
npoOIeMBbl
Pazzaen 2. [IpakTHKYM 10 U3y4Y€EHHIO Ira30B: KHCJI0poAa u Bogopoaa (7 1)
23. | Kucmopon. Peakninu, ucrionszyemelie mid | Y MEHHE Ywmenue cpopmupoBate y K.YV §22 PeaktuBel 1
MTOJTyYCHHUST KUCIIOPOJIA B JTA0OpaTOPHH XapaKTepu30BaTh yyamuxcs yaeoHo- 1. VMmeHue XUMHYECKOE
TP KHUCJIOpOJ KaK MO3HABATEILHBIA HHTEPEC  POPMYITHUPOBATH o0opyIoBaHHE
Memoncmpayuonntit 3xcnepumenm Ne | XUMHUYECKUH 3JIEMEHT U K HOBOMY y4eOHOMY COOCTBEHHOE MHEHHE
7. «Hoﬂyqe’iue u coﬂupauue Kucﬂopooa IIPOCTOEC BEIICCTBO, Marepuainy u crocobam H IIO3UIIUIO,

6 1abopamopuu
U 3anoJIHeHUe UM 2A30MEMPa)

pacro3HaBaTh OMBITHHIM
MyTeM KHCIOPOJ
CobuoieHne HOPM
MOBE/ICHUS B
OKpYyXarolieu cpene,
MPaBIJI 3[0POBOTO
o0paza )Xu3HU

pelIeHNsT HOBOM YacTHOM
3ama4n

2.YMeHHe yuuThIBaTh
pa3HbIe MHEHUS 1
HUHTEPECHI U
000CHOBBIBATh
COOCTBEHHYIO
TIO3HULIHIO.

.YV .

1. YMmenue
UCIIOB30BaTh
3HaKOBO-
CHMBOJINYECKHE
CpeICTBa, B TOM YHCIIE
MOJICITH M CXEMBI TSI
penieHus 3amad;
P.YV].

1.YMmenne
CaMOCTOSTEIBHO
aJIeKBaTHO OIICHUBATh
NPaBUILHOCTh
BBITIOJTHEHU S ICHCTBUS
1 BHOCUTH
HEoOX0IMMble

KOPPEKTHUBHI B




HCIIOIHEHUE KaK I10
XOJIy €T0 peanu3aliuy,
TaK U B KOHIIE

24. | XUMHYECKHE CBOWCTBA KHCIOPOAA. YMenue 00BSICHUTh PasBuBath uyBCTBO K.YY/. 823,24 PeaktuBel 1
Oxcupl. CYIITHOCTb KPYTOBOpOTa TOPAOCTH 33 POCCUICKYI0 ~ YMEHHE XMMUYECKOe
P KHCIOPOZA B IPUPOE, XUMHUUYECKYIO HAYKY CaMOCTOATEILHO 06opyIoBaHHe
Jlabopamopnuii onvim Nel7. mpUMEHeHue kuciopona; | PopmupoBaHue UHTEpeca OPTaHM30BBIBATH
«l'openue cepor u hochopa na so3oyxe YMETb COCTaBIIATh K TIPEAMETY yueoHoe 5
U 6 Kucnopooey YpPaBHEHHSI XUMHUYECKHX B3aUMO/eliCTBIE B
Jlabopamopuutit oneim Nel8. peakuuii, rpynmne.

«l'openue ncenesa, medu, mazuus na XapaKTCpU3YIOLHX LYY .
6030yXe u 6 Kucnopode» XHUMHYECKHE CBOWCTBA YmeHue
KHCIIOPOJ peoOpa3oBHIBATH
Jabopamopuutii onpum No19. Hcnonb3oBanue UH(OPMAaIIHIO u3
Paccmompenue 06pazuos okcuoos TIPAKTHHCCKUX 1 OfHOTO - BHAZ B
(venepooa (1V), s0dopoda, docdopa, 7a00paTOPHBIX PadoT, JIpyroi.
HECJIOXKHBIX ®dopmupoBanue
Meou, Kanvyus, Heene3d, KpemHus).
9KCIEPUMEHTOB JIIs yMEHHs ~ HaOJIonaTh,
JIOKa3aTeNnbCTBA Jie7aTh BBIBOJIBI IIPU
BBIJJBUTaEMBIX MPOBEIECHUHU OIBITOB.
MIPEIIOJIOKEHU;
OINHCaHME PE3YyNbTATOB P.YVI.
3THX padoT YMeHHe  COCTaBIATH
TUIaH penreHus
POOIIEMBI
YMeHue pacrno3HaBaTh
OTIBITHBIM nmyTeM
KHCIIOPOJI, OTHCHIBAThH
XVUMHYECKHE PEaKInH,
HaOmoaemMble B X071
JKCIEPUMEHTA.
25. | INoaroroBka k 'A, BIIP 1.3akpenieHue 3HaHud U | 1. Ymenue K.YV .
pacdeTHBIX HaBBIKOB y4- | OPHEHTHPOBATbCS Ha Vmenue
csl. MOHUMAaHUE MPUYUH CaMOCTOATEIBHO
2. YMEHHE pelarb ycrexa B y4eOHoOH OpTaHH30BbIBATH
THUIIOBBIC TPUMCPBI TEeATEIIBHOCTH yqe6Hoe
KOHTPOJIbHO- B3aMMOJICICTBUE B
WN3MEPUTENBHBIX rpymmne
MaTepuasoB ILYVY .
YmMmenue:

* OCYIIIECTBIISTh
aHaJIn3 0OBEKTOB C
BBIJCIICHUEM
CYIIIECTBEHHBIX 1
HECYIIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBIIATh
CUHTE3 KaK
COCTaBJIEHHUE LIETIOTO




W3 YacTel.

P.YV/.

VYMenus:
1.0cymiecTBIATh
HTOTOBBIN 1
TOIITATOBBIN KOHTPOJIb
0 Pe3yJIbTaTy,

2. AnexkBaTHO
BOCIIPUHUMATH OLICHKY
YUHUTENS;

3. Pasnuuars criocod u
pe3yabTaT qeHCTBUS

26.

Bosnyx u ero cocras.

TP

Jemoncmpayuonnlii Ikcnepumenm Ne
8. «Onpeodenenue cocmasa 6030yxa»

Ymenue
XapaKTepU30BaTh COCTaB
BO3/IyXa

IIpuBenenue npumepos,
1oJI00p apryMeHTOB,
(hopmynupoBanue
BBIBOJIOB.

‘YMeHne orieHUBaTh CBOIO
JIeATeNBHOCTD 1
MIOCTYIIKH JIPYTHX JIOJIEH
C TOYKH 3peHHUs
COXpaHeHHMs

OKpYXaroieu cpesl

K.YV

1. YMenue:

* CTPOHWTH IMOHSATHBIC
JUTA TIapTHEpa
BBICKa3bIBaHU,
YYUTHIBAIOIINE, YTO
mapTHep 3HAeT U
BHNT, a YTO HET;

* 33/1aBaTh BOIPOCHI,
* KOHTPOJIUPOBATH
JIeiiCTBUSI TapTHepa.
ILYY/.

VmMenue:

* OCYIIECTBIIATH
aHajau3 00BEKTOB C
BBIJICTIEHHEM
CYIIECTBEHHBIX U
HECYIIIECTBCHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH
CHUHTE3 KaK
COCTaBJIEHHE 1IEJI0T0
M3 YacTeH.

P.YV/I.

YMenuns:
1.Ocy11ecTBISTH
HUTOTOBBIA 1
TIOIIaroBbIi KOHTPOJIb
10 pe3yNbTaTy;

2. AeKBaTHO
BOCIIPUHHUMATH OIICHKY
YUUTEIIS;

3. Pasnuuars criocod u
pe3yabTaT AeUCTBUS

827

[pudop s
OTIpEIEIICHHS
cocTaBa BO3JyXa

27.

Bonopoa. Ionyuenue Bonopona. Mepbl
0€30MacHOCTH MPH pabOTe C BOAOPOIOM.
ITposepka Ha yucToTy. ['pemyunii raz.
7P

YmMmenue
XapaKTepU30BaTh
BOZOPOJI KaK
XUMHYECKHI 3JIEMEHT U

Ymenne chopMHupoOBaTh
YCTOHYMBBIN y4eOHO-
MIO3HABATENbHBIH HHTEPEC
K HOBBIM O0IIMM

K.YVY].
YMenne
CaMOCTOSITENIEHO
OpI‘aHI/ISOBI:-IBaTI:-

§28

PeakTuBs u
XUMHAYECKOE
obopynoBaHue




Jlemoncmpayuonnutit IKcnepumenm N
9. «llonyuenue u cooupanue 600opooa
6 n1abopamopuu. Onvim Kasenouwa»

MPOCTOE BEIECTRBO,
PAacIo3HaBaTh OMBITHBIM
MyTeM BOJOPOJ

crioco0aM pereHus 3a1a4

ydeOHoe
B3aMMO/ICHICTBHUE B
TpyIIIe.

ILYVY/.

VMmenue
peoOpa3oBHIBAT
nHOpMAITHIO 3
OJHOTO BHIA B
JpYyTOH.

P.YV/.

‘VYMeHue coCcTaBIATh
IJIaH PEUICHAS

IPOOIEMBI.

28. | Xumuyeckue cBolicTBa BOJIOPOAA. | YMEHHE COCTaBIATh Pa3Butne BHyTpeHHEH K.YVY]. 829 PeakTuBel u
[pumeHeHue. YPaBHEHHS peaKIHi, MO3UIMH IKOJIbHUKa Ha 1. YMeHue: XHUMHUYECKOES
Hemoncmpayuonntit sxcnepumenm Ne XapaKTePU3YIOMIKX YPOBHE IOJIOXKUTENBHOTO  * CTPOUTD IMOHATHBIC obopynoBaHue
10. «llonyuenue 6000poda peaxyueii | XUMUYCCKHUEC CBOHCTBA OTHOILCHHS K LIKOJIE, A1 IapTHEpa
QIIOMUHUA CO cmecblo cyabgpama medu | BOAOPOJIA, HA3bIBATDH ITOHUMaHHs BBICKA3bIBAHNA,

U X710puda Hampus MIPOIYKTHI pEaKIIuN HEOOXOIUMOCTH YUCHHS YYHUTBIBAIOIIXC, YTO
P Hcnons3oBanue ®opmupoBaHUe UHTepeca  MAPTHEP 3HACT U
Jemoncmpayuonnsii yxcnepumenm Ne | NPAKTHIECKHX U K MIPEAMETY BHJIMT, & 4TO HET;
11.3anumanenbHole ONbIMbL C nmabopaTopHBIX paboT, * 3aJ]aBaTh BOIPOCHI;
6000p000OM: Nemarouian banKa, HCCIIOXKHEBIX * KOHTPOJINPOBATh
63pblealouyuecs Ny3vipu, 1emaroujue SKCIICPUMCHTOB I JICHCTBUS NIapTHEPa.
MBLIbHBIE WAPUKU. JI0Ka3aTeNIbCTBA ILYY .
BBIZIBUTAEMBIX YMeHue:
MIPETOIOKESHHUI; * OCYLIECTBIISITh
OIMCaHHE PEe3yIIbTaTOB aHAITN3 00BEKTOB C
3THX paboT BBIICTICHUEM
CYLIECTBEHHBIX U
HECYIIECTBEHHBIX
NPU3HAKOB;
* OCYLIECTBIIATD
CHHTE3 KaK
COCTaBJICHHUE 1IEJIOTO0
U3 9acTel.
P.YV/.
YMenus:
1.0cymiecTBIATh
UTOTOBBINA U
MOIIATOBBIH KOHTPOJIb
IO pe3yIbTaTy;
2. AZeKBaTHO
BOCIIPUHUMAThH OI[CHKY
YIUTENS;
3. Pazmuuarte crocob u
pe3ynbTar e cTBuUs

29. | TectoBblii KOHTpPOJIb.«[IpakTHKYM 0 | YMeHUE OBNaJIEHU YMeHue OLeHUTh CBOU K.YV

H3YYEeHMIO I'a30B: KHCJI0POa H HaBBIKAMH KOHTPOJS H y4aeOHbIe TOCTHIKCHUSI YmeHue
OLICHKH CBOEH CaMOCTOATEIBHO

BOJIOPOIA».




JIeSITENIbBHOCTH, YMEHHE
MPEeIBUIETH BO3MOXKHbIE
MOCJIEACTBUS CBOUX
JIEUCTBUN

OPraHU30BHIBATH
y4eOHOe JIeliCTBHE.
LYY

Ymenune
peoOpa3oBHIBATH
nHOPMAITHIO 3
OTHOTO  BHJA B
JpYyTOH.

P.YY].

YMeHune cocTaBIIATh
TUTaH PEIICHUS

poOJIEMBI

Pasnen 3. [IpakTHKYM 10 U3Y4E€HHUIO CBOCTB BOAbI U pacTBopoB (5 1)

30. | Boma. Merop! ompejienieHus cocTaBa Cobmroienne HOpM | 1.Pa3BuTHe BHYTpEHHEH K.YYI. 831, Jlatuuk anekTpo-
BOJIBI - AHAJTU3 U CHHTE3. MOBE/ICHHUS B | MO3WLMM MIKOMbHKMKA Ha  COBEPLIEHCTBOBATh Bop. 1, | mposomHocTH,
7P OKpYKarouiei Cpesie, | ypOBHE IOJOKHUTEILHOIO ~ YMCHHC 4,5, i ppoBOi
Jlabopamopnutit onvtm Ne 20. TpaBII 3/I0POBOTO | OTHOLIEHMS K LLIKOJIE, JI0TOBApUBATLCS U ctp.106 MHUKPOCKOTI
«Onpeoenenue 6000nP0BOOHOIL u | o0paza Ku3HH MOHUMAHHSI MIPUXOJUTH K 00IIEMY
OUCMUNTIUPOBAHHOIL 600bL) HEOOXOMUMOCTH yUCHHUs,  PELIIEHMIO B

BBIPAKEHHOTO B COBMECTHOM
npeoOnafaHuy yueOHo- ACATENBEHOCTH
MMO3HAaBaTENbHBIX ILYVY /.
MOTHBOB U dopMupoBaTh yMEHUE
pEINOYTCHUN IIPOBOAUTH CPABHCHUE
COIMAITLHOTO CIToco0a U KJIAaCCH(UKAIHMIO 10
OLICHKHU 3HAHHI 3aJaHHBIM KPUTEPHIM
P.YVY/.
YMeHnue yuuTeIBaTh
BBIJICJICHHBIC
YUHUTEIIEM OPUECHTUPBI
JIEWCTBHUS B
HOBOM y4eOHOM
Marepuaie B
COTPYAHMYECTBE C
YUHUTEIEM

31. | OuszHUecKHe U XMMHUIECKHE CBOMCTRA YwMmenne VYuebno-noznaBarenbupiii - K.YV, 8§32, PeaktuBsl u
BOZBI. XapaKTepu30BaTh HHTEPEC K HOBOMY Ywmenue: TECTHI, XUMHAUYECKOE
7P CBOMCTBA BOJIBI y4eOHOMY MaTepuary u * CTPOMTb MOHSATHBIE crp. 109 | obopynoBanue
Jaoopamopruui onvun Ne2l. (XuMu4ecKue CBOMCTBa crioco0aM perieHust JUIA TIapTHEpa
OKpacka uHOUKAmopos 6 HelMpPAIbHOI | OCHOBHBIX KJIACCOB HOBOH 4acTHOH 3a1auy; BBICKa3bIBaHUA,
cpeoe HEOPTraHUYECKUX YYUTBIBAIOILINE, YTO

BEIIIECTB), MapTHEpP 3HACT U

0

Cpagnenue npo6 600bl: 6000nPOBOOHOII,
U3 20p0OCKO20 OMKPBIMO20 86000eMA.

B3aUMOJEUCTBUE BOIEI C
OCHOBHBLIMH U1
KHCJIOTHBIMHU OKCHIaMU;
COCTaBJISITh YpaBHEHUS
XUMUYECKUX PEaKIuH,
xapaKTeprlx JJ1s1 BOABI

BUJIUT, @ 9TO HET;

* 33/1aBaTh BOIIPOCHI;
* KOHTPOJIUPOBATh
JIeficTBUSI TapTHEPa
ILYVY .

YmMmenue:

* OCYILECTBIISATh




aHajau3 00BEKTOB C
BBIJIEIIEHHEM
CYIIECTBEHHBIX U
HECYIIIECTBCHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITh
CHHTE3 KaK
COCTAaBJIEHUE LIETIOIO
M3 yacTen

P.YV/.

YMenus:
1.0cy1iecTBIATh
HTOTOBBIN 1
TIOIIIAarOBBIN KOHTPOJIb
10 pe3yJNbTary;

2. AzekBaTHO
BOCHPUHHUMATH OLICHKY

YUUTES,;
3. Pasmuyats cioco6 u
pe3ysbTaTr AeCTBUS
32. | Boma— pactBoputenb. PacTBopsl. YMmenue naBartb PasButne cocobnoctu ¥k K.YV 833, Jarauk
TP ONPEICICHNEC IOHATHSA CaMOOILICHKE Ha OCHOBEC 1. VYmenne: Bomp. 5 + TEMIICPATYyPhI
ﬂaﬁopamopublﬁ onvim No 23. PacTBOPHBI, BUbI KPUTEPHUA YCIICHTHOCTH ¢ CTPOUTDH ITOHATHBIC TECTHhI, TUIAaTHHOBBII
«H3yuenue 3agucumocmu pacTBOpOB, CBONCTBA yaeOHOM TeSTeITbHOCTH UL mapTHepa crp. 113

PAcmeopumocmu 6euecmea om
memnepamyp vi»

BO/JIBI KaK PACTBOPUTEIS;

BBICKA3LIBaHUS,
YUYUTHIBAIOIIHE, YTO
TapTHEep 3HACT U
BHMJINUT, a UTO HET;

* 33/1aBaTh BOIIPOCHI,
* KOHTPOJIUPOBATH
JICCTBUS TTapTHEPA.
ILYVY/.

Vmenne:

* OCYIIECTBIIATH
aHaJIn3 00BEKTOB C
BBIJIEJIEHUEM
CYIIECTBEHHBIX U
HECYIIIECTBCHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH
CHHTE3 KaK
COCTaBJIEHHE IIEJI0T0
W3 YacTei.

P.YV/.

YMeHns:
1.Ocy1ecTBASTH
HTOTOBBIN 1
TOIIIArOBBIN KOHTPOJIb
IO pe3ynbTary;

2. AnekBaTHO




BOCIPUHHMMATH OLIEHKY

yUUTEs;
3. Paznnuate criocob u
pe3yNbTaT JeUCTBUS
33. | Haceimiennsie u HeHachlleHHsle | IlpencraBnenue o 1.Pa3Butne BHyTpeHHEH K.YY . 834, [udposoit
pacTBOpPBLI. CYLITHOCTH IIpoI1iecca MO3UINH IKOJbHHKA Ha VMmenue Bomnp. 4, MHKPOCKOIT
P MOJXY4YCHHUS KPUCTAIIOB YPOBHE MOJOXHUTCIBHOro  CaAMOCTOSATCIILHO 5, cTp.
Jlabopamopnutii onvim Ne U3 pacTBOPOB COJIEH OTHOLICHHUS K IIKOJIE, OpraH130BbIBATH 116
24.«Habnrwoenue 3a pocmom Tloxa3aTh 3aBHCHMOCTH MMOHUMAaHUA Y‘I66H06 .
Kpucmanioe» PacTBOPUMOCTH OT HEOOXOIUMOCTH yUCHUS, B3aUMO/JCUCTBHUC B
TEMIICPaTypPhbI BBIPQKCHHOTO B rpymre.
npeobialaHuu yueOHO- ILYY .
MIO3HABATENBHBIX YMenue
MOTHBOB H mpeoOpa3oBEIBATh
MPEANOYTEHUN nHGOPMAITIIO u3
COIIMATBHOTO CIIOC00a OJHOTO BUza B
OLICHKHU 3HaHUMH; JIpYroMu.
2.DopMupoBaHHE P.YV .
BBIPKEHHOM yCTOWUMBOW Y MEHUE COCTaBIIATh
y4eOHO-TI03HaBaTENbHOW  IUIAH pelieHus
MOTHUBALUH yICHUS. IPOOJIEMBL.
34. | Jlabopamopnvii  onum  Ne  25.| Cdopmuposars nonstus | dopmupoBaHue K.YY]I. §34 JlaTank
«Ilepecvuyennvlii pacmeopy «pa3z0aBICHHBIN BBIp@)XeHHOH ycroitunBoii  CoBepIIEHCTBOBAaTh IIOBTOp., | TeMIIEpaTyphl
pacTBop», y4eOHO-TIO3HABATENbHOH  YMEHHE 3anaun 7, | TUIATHHOBBIIL
«HACBHIICHHBINA PACTBOPY», | MOTHBALUM YYCHUS. JIOTOBApUBATHLCS U 8,9+
«TEPECHIIIEHHBIN MIPUXOIUTH K 00IIEMY TECTBl,
pacTBop» PELICHUIO B ctp. 117
COBMECTHOH
JIeSITEbHOCTH
ILYVY .

DopMUpOBaTH YMEHUE
MIPOBOANTH CpPaBHEHUE
u Kiaccudukanuo mo
3a7aHHBIM KPUTEPUAM
P.YY/.

YMeHue yuuThIBaTh
BBIJICJICHHBIC
YUHUTElIeM OPUEHTUPEI
JICHCTBUS B

HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
yaHuTeIneM
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