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«Ckaorcu MHe — u 5 3a0y0Yy;
NOKAXCU MHE — U 51 3ANOMHIO;

oaii MHe 0eticmeo8ams CamoMy — U 5 HAYYYCb»
BocmoyHasa myopocmes.

HHOACHUTEJIBHAA 3AIIMCKA

PebeHoK ¢ poKIeHHs OKpYXKEH Pa3JIMYHbIMM BEIECTBAMM M JIOJDKEH YMEThb OOpaIlathes c
HUMU. 3HAKOMCTBO yYalllUXCSl C BELIECTBAMHU, U3 KOTOPBIX COCTOUT OKPYXAIOIIUI MUP, IO3BOJISET
PacKpbITh Ba)KHEWIINE B3aMMOCBSI3U YEJIOBEKA M BELIECTB M Cpele ero oOuTaHus. 3HAKOMCTBO
JE€Ted C BEUIECTBAMM, XMMHUYECKHMMU SBJICHUSMU HAauyMHAETCA €Ill€ B PaHHEM JeTcTBe. Kakawlil
peOEHOK 3HAKOM C Ha3BaHUSAMHU IPUMEHSEMBIX B OBITY BELIECTB, HEKOTOPBIMHU I10JIE3HBIMU
uckonaeM biMM. OAHAKO K Hayaly HM3Y4EHHs XMMHM B 8-M Kjacce IO3HAaBaTEJIbHbIE MHTEPECHI
IIKOJIbHUKOB B 3HAYMTENBHON Mepe ocnabesaroT. [locnemyromee n3ydyeHne XUMUU HAa YPOKax JIJIst
MHOTMX YYalIMXCsl MPOTEKaeT HE OYEHb YCHEIIHO. DTO OOYCIOBJIEHO CIOXHOCTbIO MaTepuana,
HEepPaLMOHAIBHO CIIPOEKTUPOBAHH bIMU IPOrpaMMaMu U (hOpMaJIbHO HATMCAHHBIMU y4eOHUKaMU 110
xumun. C 1enpio (GOpMUPOBAHHUS OCHOB XMMHUYECKOTO MHUPOBO33PEHUS MPEIHA3HAYCHA TPOrpaMma
BHEYPOUHOU AesaTeIbHOCTU «HOHBIN XUMUKY.

[IporpamMa MommduIMpOBaHa, COCTaBIeHAa Ha OCHOBe mporpammbel Yeprobenbckoit .M.,
HementbeBa A.W. «Mup riazamu xumukay (Yepnobensckast, I.M., [lementoeB A.W. Mup rinazamu
XUMHKa. YuyebHoe mocobue. K mpomeneBTuueckomMy Kypcy Xumuu 7 knacca. Xumus, 1999) u
OpPHEHTUPOBaHa Ha oOywarommuxcs 7-8 kiacca, T.e. TOrO BO3pacTa, B KOTOPOM HMHTEpeC K
OKpY’KaIoIlIeMy MUPY 0COOEHHO BEJIMK, a CIIELIMATIbHBIX 3HAHUI €I¢ HE XBATaeT.

Jannas mporpamma cocTaBji€Ha IO Y4€OHBIM IOCOOMSM C TOAPOOHBIMH HHCTPYKLUHAMU U
HEO0OXOIMMBIM TEOPETUYECKIM MATEPHAIIOM.

[Ipu peanuzauuu JaHHOM THporpaMmbl OyAeT 3ajeilcTBoBaHO obOopynoBaHue IieHTpa «Touka
pocTay.

Henb: ynoBIeTBOPUTH MO3HABATENIbHBIE 3alIPOCHI JIETEH, pa3BUBATh MCCIIEIOBATEIbCKUUITONXO0 K
U3Y4YECHHIO OKPYXKAIOLIETO MUPAa U YMEHUE IIPUMEHATh CBOM 3HAHMS HA MTPAKTHKE,

pacIlIMpUTh 3HAaHUSA Y4YalUXCsl O TPUMEHEHUM BEUIECTB B IIOBCEAHEBHOW JKU3HHU,
peanu3oBaTh OOIIEKYIBTYPHBIH KOMIIOHEHT.

3agaum:
Ilpeomemnvie:
*  CdopmupoBaTh HaBBIKU AIEMEHTAPHON UCCIIEA0BATEIBCKON paOOTHI;
* Pacmuputh 3HaHUA yyaluxcs M0 XMMHUH, SKOJIOTHH;
*  HayuuTh NpUMEHATh KOMMYHUKATHBHBIC U TTPE3CHTAIIMOHHBIC HABBIKH;
*  Hayuuts opopMiIsITh pe3ynbTaThl CBOEH pabOTHI.
Memanpeomemnvie:
e Pa3BuTh yMeHuE NpOEKTUPOBAHNUS CBOEH IEATENBHOCTH;

* IIpomomxuth (GopMHUpPOBAaHHE HABBIKOB CaMOCTOSITENbHONW pabOThl €  pazIU4YHBIMU
WUCTOYHUKAMU WH(OPMALINY;

* IIpomomKuTh pa3BUBaTh TBOPUECKHE CIIOCOOHOCTH.
Jluunocmmuuie:



* IIpoao/KUTh BOCIIUTAHWE HABBIKOB DKOJIOTHYECKON KYJIBTYPhI, OTBETCTBEHHOTO OTHOIICHUS
K JIFOJISIM U K IPUPOJIE;

° COBepI_HeHCTBOBaTB HaBBIKM KOJJICKTHBHOM pa6OTI>I;

* Cnoco0cTBOBaTh IMOHUMAHHIO COBPEMEHHBIX MPOOJEM DJKOJIOTMM W CO3HAHUI0 HX
aKTyaJIbHOCTH.

CpOKl/I peandu3anum nNnporpamMmmal.
[Iporpamma paccuntana Ha 1 To1 ¥ pa3duTa HA MOTYJIH, 001IIee KOJUIECTBO YacoB — 1024aca. .

le/IH]_lI/Il'lbI, Jekamme B OCHOBE paﬁoTbI Imo nmporpamme:.

HpI/IHI_II/Il'I I[O6p0BOJ'IbHOCTI/I. K 3anstusam JOIIYCKAKOTCA BCC IKCJIAKOIINUE, COOTBCTCTBYROIIUC
AaHHOMY BO3pacCTy, HA I[O6p0BOJ'IBHOI>i OCHOBE U O€eCIUIaTHO.

[Tpunuun B3amMoyBakeHus. Pebsta yBaxaroT HHTEpechl APYr Apyra, MNOJACPKHUBAIOT U
IIOMOTAKOT APYT IPYTY BO BCEX HAYMHAHUSAX;

[Mpuniun HaydHOoCTH. Bech MaTepuall, HCIOIb3yeMblid Ha 3aHATHUSAX, UIMEET MO/l COOOH HAyYHYIO
OCHOBY.

[TpuHIMI TOCTYIHOCTH MaTepuana U COOTBETCTBHs Bo3pacTy. Pebsra MoOryT BBIOMpAaTh TEMBI
paboT B 3aBUCHMOCTH OT CBOUX BO3MOKHOCTEH U BO3pacTa.

[TpyHIMIT TPAaKTUYECKON 3HAYUMOCTH TE€X WJIM MHBIX HABBIKOB M 3HAHUW B MOBCEIHEBHOM XKU3HU
y4anierocs.

[TpuHIMN BapraTUBHOCTH. Marepuan U TeMBbI ISl U3YYEeHUSI MOKHO MEHSTh B 3aBUCHMOCTH OT
MHTEPECOB M NMOTpeOHOCTEN pedaT. Yualuecs caMu BbIOMpa0T 00beM U KauecTBO paboT, Oyab TO
yyeOHOe HccieloBaHue, WIM TeopeTHueckas WHopMalus, WIM TBOPUYECKHE 3aJaHus U T.1.
[TpuHIIMTT COOTBETCTBHS COJEpXaHHUSA 3ampocaM pebeHka. B pabore Mbl omupaeMcss Ha Te
apryMEHTHI, KOTOPBIE 3HAYMMBI [ TIOJPOCTKA ceifuac, KOTOPhIE CEroOAHs aayT eMy T€ WM HHbIC
IIPEeUMYIIEeCcTBa AJIs COLMATBHON alanTalny.

[Tpunuun quddepeHumanuy 1 HAMBUAYyaIn3auuu. Pedsta BbIOMpatoT 3a1aHusl B COOTBETCTBUU C
3arpocamMM U MHJIUBUAYATIbHBIMU CIIOCOOHOCTSIMH.

B cooTBeTcTBHH € BO3pacToM NPUMEHSIOTCS pazHooOpasHble (HOpMBI JlesTeNbHOCTH: Oecena,
urpa, npakTuieckas pabora, IKCIIEpUMEHT, HabII0AeHUe, KCIIPECC -UCCIIeJOBAHUE, KOJUIEKTUBHBIE
U MHIUBUAYalIbHbIE UCCIIEI0BaHMs, CAMOCTOSATENIbHAs PadoTa, 3alUTa UCCIEA0BAaTEIbCKUX padoT,
MUHU-KOH(pEPEHLIUs, KOHCYIbTAIIHSL.

KonnexktruBHble (OPMBI UCTIONB3YIOTCS MPH U3YUYEHUU TEOPETUUYECKHUX CBEIEHUM, opopMIIeHUU
BBICTABOK, IPOBEJCHUM OKCKypcuil. ['pynmoBeie (opMbl NPUMEHSAIOTCS TMpPU  MPOBEIACHUU
MPAKTUYECKUX pabOT, BBIMOIHEHUH TBOPUYECKUX, UCCIIEAOBATENLCKUX 3aJaHUM.

WunuBuayansHele  GopMbl pabOThl HPUMEHSIOTCS Npu padoTe ¢ OTAEIbHBIMH pedsTaMu,
00J1aJa0IMMHU HU3KUM WJIM BBICOKUM YPOBHEM Pa3BUTHSL.

Htorom npoeneHus 1a00paTOPHBIX WM MPAKTHUYECKUX PadOT SBISIOTCA OTYETHI C BBIBOJAMH,
pucynkamu. Ha 3aHATHSX Kypca ydamiumecsi ydarcs rOBOPUThH, OTCTaWBaTh CBOIO TOYKY 3pEHUS,
3alUIIAaTh TBOPYECKUE pabOThI, OTBEYATh HA BOMPOCHI.

MeTtoabl U NpUEeMbI.

[Iporpamma mpemycMaTpuBaeT NMPUMEHEHHE DPA3IMYHBIX METOJOB M IPHEMOB, YTO IO3BOJISCT
crnenarb o0ydeHue >3PPEeKTUBHBIM U HHTEPECHBIM:

. CEHCOPHOTO BOCTIPUATHSA (JIEKLIUH, TPOCMOTp Buaeopmibmos, C/I);
. MpakTUIecKue (JJTabopaTopHbIe pabOThI, SKCTICPUMEHTHI );
. KOMMYHUKATUBHBIE (JIUCKYCCHH, OECEeIbI, POJIEBBIC UTPHI);



. KOMOMHHpPOBaHHbBIE (camocTosATENBHAS pabota yyanmxcs, AKCKYPCHH,
WMHCLIEHUPOBKH ); Onpobiemublii (co3qanue Ha ypoke MpoOJIeMHOM CUTYalluH ).

[Iporuo3upyemsbie pe3ysbTaTbl OCBOCHUS BOCIUTAHHUKAMH 00pa30BATEIbHON MPOTrpaMMBbl

B O0y4CHHH:
. 3HAHWE TPaBWJI TEXHUKHA OE30MacCHOCTH MpPH pabdoTe C BEIIECTBAMH B XHMHUYECKOM
KaOHHeTe;
. YMEHHE CTAaBUTh XUMHUYECKUE IKCTICPUMEHTHI
. YMEHHE BBITIONHSATEH UCCIIEA0BATEIHCKIE pa0OTHI U 3aIUIIATh HUX;
. CIIOKMBIIIMECS TPEJACTaBICHUS O OyaymeM mpodeccHOHabHOM —BBIOOpE. B
BOCIIUTAHHH:

HpOFHOSI/IpyeMHC pPE3yIbTaThl OCBOCHUSA BOCIIMTAHHUKAMU O6pa30BaTeHLHOﬁ IIporpaMmabl

B BOCIIUTAHHUM:

. BOCIIUTaHHUE TPYHOIIOOHS, YMEHHUSI padOTaTh B KOJJICKTHBE U CAMOCTOSITEIHHO;
. BOCIIUTAHHUE BOJIU, XapaKTepa;
. BOCIIUTaHHUE OEPEKHOT0 OTHOIICHHS K OKPYXKAIOIIEH cpejie.

Ilenarornueckue TEXHOJIOTHH, UCITIOJIb3YEMBIC B O6y‘I€HI/II/IZ

. JINYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJOTUU TO3BOJIIOT HAWTH HMHIUBUIYaIbHBIH
MOJIXOA K KaKAOMY peOeHKY, CO3AaTh JJIsl Hero HeoOXOoAuMbIe yCiIoBUsl KoMdopTa U ycrexa B
oOyueHuu. OHM NpeayCMaTPUBAIOT BEIOOP TEMBI, 00bEM MaTepHaja C y4eTOM CHJI, ClIOCOOHOCTEN
U MHTEPECOB peOEHKa, CO3/1al0T CUTYallUI0 COTPYAHMYECTBA Ui OOIICHUS C APYTMMHU WiEHAMHU

kosuektuBa. OUrpoBeie TEXHONMOTHH TOMOTalOT peOeHKY B (pOpMe UTPHI YCBOUTH HEOOXOIUMBIE
3HaHUS M TPHOOPECTH HYKHbIC HaBBIKM. OHU MOBBIMIAIOT AKTUBHOCTH M HWHTEpPEC JETeH K
BBITIOJTHSIEMOM padoTe.

° Texuomorus TBOp‘IGCKOfI ACATCIIBHOCTH HUCIIOJIB3YCTCA IJId MOBBIIICHUA TBOp‘IeCKOI\/JI
AKTHUBHOCTH ,[[eTeﬁ.

. TexHoOrUa HCCIEN0BATENBCKON JESATEIBHOCTH IO3BOJISIET pa3BUBAaTh y JeTel
HaOJII0AATENbHOCTD, JIOTHKY, OOJIBIIYI0 CaMOCTOSTEIb HOCTb B BBIOOpE ILi€JI€d M MOCTaHOBKE
3aJ1a4, IPOBEJCHUH OINBITOB U HAOMIOACHUI, aHaTu3€e U 00pabOTKe MOIYYEHHBIX pe3yapTaToB. B
pe3yJIbTaTe MPOUCXOAUT aKTUBHOE OBJIJICHUE 3HAHUSAMHU, YMEHUSMHU U HaBBIKaAMH.

° TexuHomorus MCETOJOB IIPOCKTA. B ocHoBe »3TOrO MCTOHdA JIC)KUT Pa3BUTUC
IMO3HAaBAaTCJIbHBIX HHTCPECOB YUAIlIUXCA, YMCHUEC CaM OCTOATCIbHO KOHCTPYHUPOBATH CBOU 3HAHMA,
OPHUCHTHPOBATLCA B I/IH(i)OpMaIII/IOHHOM IMPOCTPAHCTBE, PA3BUTUC KPUTHUYCCKOI'0 MBIIIJICHUAA,
q)OpMI/IpOBaHI/IC KOMMYHUKATHUBHBIX U MIPC3CHTAIMOHHLIX HABBIKOB.

Cpencrna:
. NporpaMMHoe odecrnevyeHne;
. HNHTepHeT TeXHOI0TUH;
. odopynoBanme nenrpa «Touku pocray.

Metoasl KOHTPOJIA: KOHCYJIbTalluA, OOKJIAd, 3allUuTa UCCIICAOBATCIBCKUX pa60T, BBICTYIIJICHUC,

BBICTaBKa, IIPC3CHTALlUA, MI/IHI/I-KOH(bCpCHLII/IH, HAaY4YHO-HCCJIICI0BATCIILCKAA KOH(bCpCHI_II/ISL

Oxxugaemblie pe3yjibTaThl. JIMuHOCTHDIE:

0CO3HaBaTh ceOs IIEHHOH YacThio OOJIBIIOr0 pa3sHOOOPa3HOro MUpa (IPUPOABI M O0IIECTBA);
UCTIBITHIBATh YyBCTBO TOP/IOCTH 32 KPacoTy POAHON MPUPOIBI, CBOIO Mantyto Ponuny, cTpany;
(bopMyIHpPOBaTH CAMOMY IPOCTHIE TTPABMIIA TIOBEICHHS B TIPHUPO/IC;



0CO3HaBaTh ce0s rpaXxaiaHuHOM POCCI/II/I;

OOBSCHSTH, YTO CBSI3BIBaCT TEOS C UCTOPUEH, KyJIbTypod, CyApOOW TBOEro Hapoaa W Bcei
Poccun;

HCKaThb CBOIO IIO3UIIMIO B MHOFOO6paSI/II/I 06HI€CTBCHHI)IX U MHPOBO33PCHYCCKUX HOBI/IHHI;'I,
OCTCTUYCCKUX U KYJIbTYPHBIX npennhoeHHﬁ;

yBaXaTb HHOEC MHCHHC;
Bpra6aTbIBaTb B IIPOTUBOPCUUBEBIX KOH(bJ'II/IKTHBIX CUTyalMsX IIpaBuJia IIOBCACHUS.

MeTanpeamMeTHble:
B obracmu kommynuxamusnoix YVJI:

OpPraHHW30BBIBATH B3aWMOJCUCTBHE B TPyIIe (pacupelessiTh PO, JIOTOBApUBATHCS APYT C
JIPYyroM | T.1.);

MPeIBHUICTH (IIPOTHO3UPOBATH) MOCIIEICTBUS KOJUICKTHUBHBIX PEIICHHUI;

oOpMIIATH CBOM MBICII B YCTHOW M MHCHMEHHOM PEYH C YIETOM CBOMX YUYCOHBIX U KHU3HECHHBIX
PCUEBBIX CUTYaIUi, B TOM uncie ¢ npumenenuem cpencts UKT;

IpU  HEOOXOAMMOCTH OTCTaWBaTh CBOK TOYKY 3pEHHS, apryMEHTUPYsS €. YUYUThbCA
MOJITBEPXK/IaTh APTYMEHTHI (haKTaMH;

CIIyIIaTh JAPYTUX, MMBITATHCS IPUHUMATH JAPYTYI0 TOYKY 3PCHHUS, ObITh TOTOBBIM M3MEHUTH CBOIO
TOYKY 3pCHHUSI.

B obnracmu pecynamusnvix YVVJ]:

OTIPE/ICIIATh 1eNIb YYeOHOW IEATSIIFHOCTH C TMOMOIIBI0 YUUTENS M CaMOCTOSITEIBHO, MCKATh
CpelICTBa €€ OCYIIECTBICHUS;

yuuTbCad OOHapyXuBaTb U (OPMYIUPOBATH y4eOHYIO NpoOiieMy, BbIOMpaTb TEMYy IPOEKTa;
*COCTaBJIATh IUIAH BBIOJHEHMs 3ajad, peIIeHUs MpoOJieM TBOPUYECKOTO U IOMCKOBOIO
XapakTepa, BHIIIOJHEHUS IIPOEKTAa COBMECTHO C YUUTEIEM;

paboTtas Mo TMJaHy, CBEpATH CBOM JACWCTBUS C UENbIO M, NMPH HEOOXOAUMOCTH, HCIPABIATH
OIIIMOKH,

paboTas Mo COCTaBIEHHOMY IUIaHY, UCIOJB30BaTh, HAPSAY C OCHOBHBIMHU, U JIOTIOJHUTEIbHBIC
cpencTBa (CripaBoOYHas JIMTEpaTypa, CIoKHbIe Tpubopsl, cpenctea UKT);

MperoaraTh, Kakas HHQopMaIus HyXKHa,
0TOMpaTh HEOOXOAUMBIE CIIOBApH, SHIIUKIONEINH, CIPABOUYHUKH, SJIEKTPOHHBIE TUCKH;
COIOCTABJIATh U OTOMPATh HHPOPMALIMIO, TOITYUYEHHYIO U3 PAa3TUYHBIX HCTOYHHKOB

(CJ'IOBapI/I, OHIUKIONCIAUHN, CIPABOYHUKHU, SJICKTPOHHBIC JJTUCKHU, CECTh I/IHTCpHCT);

BBIOMPATh OCHOBAHUS JJISl CPABHEHUS, KITaCCU(PHUKAIIMU O0BEKTOB;

YCTaHABIIMBATh AHAJIOTMM U IPUYUHHO-CIIEICTBEHHBIE CBS3H;

BBICTPAMBAaTh JJOTUYECKYIO LIETIb PACCYKICHAN;

MpeiCTaBIsATh MH(OpMaLMI0O B BUAE TaOJHUI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMenenneM cpeacts UKT.

OpPraHM30BBIBATH B3aUMOJEWUCTBHE B TpymIe (pacupeleisiTb poJiu, JOTrOBapuUBaThCA APYr C
JIPYroM U T.1.);

peIBUAETH (IPOrHO3UPOBATh) MOCIEACTBUS KOJICKTUBHBIX PELICHUN;

0(OpMIIATH CBOM MBICIIU B YCTHOW U MUCBbMEHHOM PEUH C YUETOM CBOMX YUEOHBIX U KHU3HEHHBIX
pEYEBBIX CUTYALUH, B TOM yHuciie ¢ npuMeHenueM cpeacts UKT;

IpU HEOOXOAMMOCTH OTCTaWBaTh CBOK TOYKY 3pEHHs, apryMEHTUpPys ee. YUuTbcd
MOJITBEPXK/IAaTh APTYMEHTHI (haKTaMH;



*  chOywaTh IPYTHX, NbITAThCS MPUHUMATh APYTYIO0 TOYKY 3peHUsl, ObITh TOTOBBIM U3MEHUTH CBOIO
TOUYKY 3pEHHUS;

® B X0[€ MPEACTABIICHHUA ITPOCKTA YUUTHCA AaBaTh OLCHKY €ro pE3yJIbTaTOB,

*  TIOHMMAaTh TPHYMHBI CBOETO HEYyCleXa M HAXOAWTh CHOCOOBI BBIXOJA W3 3TOW CHUTYyaIluH.
IIpenmeTHbIe

*  Ipennoiararth, Kakas HHGOpMaLus HYKHA;

*  oTOMpaTh HEOOXOIMMBIE CIIOBAPH, SHIMKIIONIEANH, CIIPABOYHUKH, SIIEKTPOHHBIE IUCKY;
*  CONOCTaBJIATH U OTOMPATh HMH(OPMALIUIO, TOTYICHHYIO U3 PA3TMYHBIX HICTOYHUKOB
(cioBapy, SHIMKIIONEINH, CIIPABOYHHKH, dJICKTPOHHbIE JUCKHU, ceTh VIHTEepHEeT);

*  BbIOMpATh OCHOBAHUS JJISl CPABHEHUS, KIIACCU(PHUKAIIMHA O0BEKTOB;

*  yCTaHaBJIMBATh AHAJIOTHU U MPUYNHHO-CIICACTBEHHBIC CBSI3H;

*  BBICTPaMBATh JIOTHYECKYIO IIETIb PACCYXKICHUI;

*  TPEACTaBIATh MHPOPMALUIO B BUAE TaOJMI, CXEM, OIMOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMenenueM cpeacts UKT.

y'leﬁHO'MeTOIlI/I‘{eCKI/Iﬁ KOMIIJIEKT

1. IOHBI XUMMK, WM 3aHMMaTeJIbHBIE ONBITHl C BEIIECTBAMHM BOKPYI HAac: WIIIOCTPHUPOBAHHOE
nocodue i HIKOJbHUKOB, M3YYAIOUIM X €CTECTBO3HAHME, XMMHIO, HKOJOTHIO. — ABT.-COCT.:
H.B. I'py3nesa, B.H. JlaBpoBa, A.I'. MypasseB — 131. 2-e, nepepab. u non. — CII6: Kpucmac+,
2016. — 105 c.

2. MypasseB A.l'., Ilyran H.A., JlapoBa B.H. Dxonoruueckuii mpakTukym: ydeOHOE mOcoOue ¢
KOMII JIEKTOM KapT-uHcTpyKuuit/ [Tox pen. k.x.H. A.I'. MypaBseBa. —2-e u3n., ucnp. — CII6.:

Kpucmac+, 2014. - 176 c.

Anexcurckuii B. 3annmMarensHblie onbITh 10 XuMuH. — M.: [Ipocsemienue, 2018.
lNonsadensn M.I'. Bueknacchas pabora nmo xumuu. — M.: IIpocsemenue,2016.-191c.
I'pocce 3., Baiicmantens X. Xumus aiis mo0o3HarenbHbix. JI.: Xumus, 2018.
Konapes b.A. JIro603narensubiM 0 xumun. — M.: Xumus, 2015.

No oA

. Crenun b.J1., AnukOeposa JL.1O.. 3annmarenpHble 3a1aHus U 3PHEKTHBIE OMBITHI 10 XUMUU.
«IPODA», M., 2014

8. Crenun B.J1., Anuk6eposa JL.IO.. Kaura no xumun jyist romanrsero arenust. « X UMUS»
M., 2015

9. Kommekt o6opynoBanus nentpa «Touka poctay.

Kputepyu oOueHkM 3HaAaHMH, YMEHMH M HABBIKOB. Huskuii  ypoBeHb:
YAOBJICTBOPUTCIBHOC BJIAJICHUC TeopeTqucxoﬁ PIH(I)OpMB.I.IPICfI nmo TEeMaM Kypca, YMCHHUC
MOJTH30BaThCS JIMTEPATy POM MPH MOATOTOBKE COOOIECHM, y4acTHE B OpraHM3aIlid BBICTABOK,
OJICMCHTAPHBIC MPCACTABICHUA 00 HCCHG}IOB&TGHBCKOﬁ ACATCIIBHOCTH, ITAaCCMBHOC YYaCTUC B
CCMUHapax.

Cpennuil ypoBeHb: JOCTaTOYHO XOpOILIee BIaJEHUE TEOPEeTHUECKOW HHpopMalmeid mo Kypcy,
YMEHHUE CUCTEMAaTU3UPOBATh U MOAOHPATh HEOOXOIUMYIO JINTEPATYPY, MPOBOAUTH UCCIEAOBAHUS U
ONPOCHI, UMETh MpPEACTaBICHUE O Y4eOHO— WCCIIEAOBATENbCKON JEATENIBHOCTH, YYacTHE B
KOHKYpPCax, BBICTaBKaX, OpraHU3ally ¥ MPOBEICHUN MEPOTIPUSTUH.

Bricokuii ypoBeHB: CBOOOJHOE BIIaJieHHE TEOPETHUECKOW HWH(POPMAIMEH MO KypCy, YMEHHE
AHAJIIU3UPOBATL JIUTCPATYPHBIC HCTOYHUKU U JAHHBIC HCC.H@I[OBaHI/Iﬁ U OIIPOCOB, BBIABIATH
IIPpUYUHEI, HO,[[GI/IpaTL MCTOABI HCCJICOOBaHHA, IMMPOBOAUTH yqe6HO—HCCHeI[0BaTeHBCKyIO



NeSITeNIbHOCTh, AKTUBHO TMPUHUMATh Yy4YacTHE B MEPOIPHUSATHSIX, KOHKYpcax, MPUMEHSIThH
MOJIYYEHHYIO HH(POPMAIUIO Ha MPAKTUKE.

Ornenka 3 (heKTUBHOCTH pabOTHI:

Bxopsmuii KOHTponb — OmpelneieHHe YPOBHS 3HAaHUM, yMEHUH, HaBBIKOB B BHIEe Oeces,
MIPAKTUYECKUX PabOT, BUKTOPHH, UTP.

IIpomMexyTOUHBIH KOHTPOJIb: KOJUIEKTUBHBIA aHAJIN3 KaXK/10W BBINOJIHEHHON pabOThl U CaMOAHAIIN3;
MpOBEpKa 3HaHUH, YMEHUH, HABBIKOB B X0/1€ OeceIbl.

WTOroBelii KOHTPOJb: MPE3EHTALMU TBOPYECKUX U HCCIENOBATENIbCKUX padoOT, ydyacTue B
BBICTABKaX M MEPOIPHUATHUAX, YUACTHE B KOHKYpPCaX MCCIIEOBATEIBCKUX PaOOT B MIKOJIHHOM
Hay4YHOM OOILIECTBE, IKOJOTMUYECKOM OOLIECTBE.

®opMbl I0/IBEICHUS UTOT'OB PEAIU3aLUK IPOrPAMMBI.
* HTOroBblie BEICTaBKM TBOPYECKUX paboT;
e IlopTtdoamo u npe3eHTanuu ncciea0BaTeIbCKON JeATeIbHOCTH;
* VYyacTHe B KOHKYpCax MCCIEI0BATENbCKUX paboT;
 IIpe3eHTanus nTOroB paboOThl HA 3aCEJaHUU IIKOIBHOTO HAYYHOI'O OOILECTBA.

Conepxxanue mporpamMmabi:
1 Monayab «XHMHS — HAYKA 0 BeIECTBAX U UX MPeBPallleHUAX» - 2 yaca
Xumust wim Marusi? HeMHOTO U3 UCTOPUHM XUMUHU. ATTXUMHSI. XUMUS BYepa, CETOIHS, 3aBTpa.
TexHuka 0€30IaCHOCTH B KAOMHETE XMMUH.

JlabopaTopHoe o0opyaoBaHue. 3HAKOMCTBO C Pa3/IaTOYHBIM 000PYIOBAHUEM IS TTPAKTUYECKHUX
u naboparopHbix pabot. [locyna, e€ Buabl U Ha3HaueHue. PeakTuBbl U UX Kiaccel. OOpaleHue ¢
KHUCJIOTaMH, IeJI0YaMy, SAOBUTHIMU BellecTBaMU. Mepbl MEpBOl  MOMOIIM MPH XMMHUYECKUX
0’KOTax M OTpaBJeHUsAX. BeipaboTka HaBBIKOB O€30MacHON pabOTHI.

JlemoHcTpanys. Y AMBUTEIBHBIE OIIBITHI.
JIaGopatopHas paboTa. 3HAKOMCTBO C 000pyI0BaHUEM ISl IPAKTUYECKUX U JJAOOPATOPHBIX padoT.

2 Monyab «BemecTBa BOKpYT Teds1, OryIsHUCH!» — 15 yacoB

BemecTBo, ¢usnueckue cpoiictBa BemiecTB. OTInMYHMe YUCTBIX BelecTB OT cmeceil. CrocoObl
paszeneHus CMecen.

Bona — muOTOE 111 MBI O Heli 3HaeM? Boga u e¢ cBoiictBa. Uto HeoObuHOTO B Bojie? Boma nmpecHas u
Mopckast. CriocoObl OYHCTKH BOJIBI: OTCTaBaHue, (GUIBTPOBAHHUE, 00€33apakiBaHNUe.

CronoBelif ykcyc M yKcycHas dcceHnus. CBOMCTBa YKCYCHOH KHCIOTHI M €€ (PU3MOIIOTUYECKOE
BO3JE€HCTBHE.

IIutwreBas copa. CBoiicTBa u MMPUMCHCHUC.
UIa171, COCTasB, CBOﬁCTBa, (I)I/ISI/IOJ'IOFI/I‘-ICCKOC JIeficTBHE Ha OpraHu3Mm 4CJIOBCKaA.

Mbo wnum wmbuia? OminuMe XO34MCTBEHHOTO MbUIa OT TyaneTHoro. lllemouyHoit xapakrtep
X03MCTBEHHOTO MbLJIa.

CTI/IpaJ'IBHLIC MOPOIIKH U APYIruc¢ MOKOIHUE CPCACTBA. Kakue IMOPOIIKN CaAMBIC OITaCHBIC. Hango mu
oracaTbCd XUAKUX MOIOIIUX CPEACTB.

JIOoChOHBI, AyXH, KPeMBI U Tipoyast napgromepusi. MoryT Jiv IpeACTaBIsITh OMIACHOCTh KOCMETHYECKUE
npenaparbl? MOXKHO JIU CaMOMY U3TOTOBHUTH JyXH?

MHuoroo6pasue IeKapcTBeHHBIX BemlecTB. Kakue nexkapcTBa Mbl OOBIYHO MOKEM BCTPETUTH B CBOCH
JNOMAaIITHEN anTeuke?

AnTeuHslil ox U ero cBoicrBa. [louemy Hoa Hamo AepkKaTh B IUIOTHO 3aKYNOPEHHOM CKIISTHKE.
«3eneHKa» WM pacTBOP OPUIUTHAHTOBOTO 3eJI¢HOT0. [lepeknch Bo1opoia U THAPOTICPHT.



CBolicTBa EPEKUCH BOJOPO/IA.

ACHI/IpI/IH WIN ancTUuJICAJIMIuIoBass KHCIIOTa H €TI0 cBoiictBa. OmnacHOCTH IIpyu IIPUMCHCHHUU
aCIIMpPHHA.

Kpaxmain, ero coiictBa u npuMmeHeHre. OOpa3oBaHHe KpaxMaja B JIMCThSIX pacTeHui. [ oko3a, ee
CBOICTBA U MPUMEHEHUE.

MaprapHH, CIIMBOYHOC U PACTUTCIBbHOC MaACJI0, CAJIO. Yero MBI 0 HUX He 3HaeM ? PacturenbHble U
JKHUBOTHBIC MacJia.

JIaboparopHast pabota 1. 3HaKOMCTBO ¢ 00OPYIOBAaHUEM JIJISl IPAKTHUECKUX U TaOOPaTOPHBIX PaboT.
JlaGopaTopHas pabota 2. CBoiicTBa BemiecTB. Pa3nenenue cMecu KpacuTeNe .
JlaGopaTtopHas pabota 3. CBoHcTBa BOJIBI.

[IpakTuueckas pabora 1. OuuncTtka BOABI.

JlaboparopHas padota 4. CBoICTBa YKCYCHON KHUCIOTHI.

JIaboparopHast pabota 5. CBOICTBA MUTHEBOM COMIBI.

JlaboparopHast pabota 6. CBoiicTBa yas.

JlaboparopHast pabota 7. CBO¥CTBa MBLIA.

JlaboparopHas pabota 8. CpaBHeHHE MOOIINX cBOWCTB Mbu1a 1 CMC.
JlaboparopHas paboTa 9. U3roToBUM IyXu CamH.

JlaboparopHas padota 10. HeoObIuHbIE CBOMCTBA TAKUX OOBIYHBIX 3€NICHKU U Hofa.
JlaboparopHas padota 11 [lonydeHnue kucaopoia U3 NEPEKUCH BOJOPOIA.
JIaGoparopHas pabota 12. CBoiicTBa acnupHHa.

JlabopaTtopHas pabota 13. CBoiicTBa Kpaxmaina.

JlabopaTtopHas padota 14. CBoiCTBa TJIFOKO3HI.

JlabopaTtopHas pabota 15. CBOICTBa paCTUTEIBHOTO U CIMBOYHOTO MAcCel.

3Moayab «YBJIeKaTeJlbHAas XUMHUA 1JIsl IKCIIEPUMEHTATOPOB» -13 yacos.
CuMratuyeckue yepHuIa: Ha3HaueHHe, IPOCTeNINe pelenThl.

CocraB akBapenbHbIX Kpacok. [IpaBuia oOpaiieHus ¢ HUMH.

Hcropus MpuTbHBIX My3bIpeil. DU3MKa MBIIBHBIX ITy3bIPEH.

CocraB MKOJIBHOTO Mea.

WNunukaTtopel. U3MeHeHre OKpacKy WHJIMKATOPOB B PA3IMYHBIX CPEaXx.
JlaboparopHas pabota 16. «CekpeTHbIC YepHUIIAY.

JlaboparopHas pabota 17. «IlonydeHre akBapeIbHBIX KPACOK.
JlaboparopHast pabota 18. «MBUIbHBIE ONBITHI.

JlabopaTtopHas padota 19. «Kak BEIOpaTh MIKOIBHBIA MEI.
JlabopaTtopHas padota 20. «3roToBieHne MKOILHBIX MEITKOBY.

JlabopaTopHas pabota 21. «OmnpeneneHue cpeapl pacTBOpa C IMOMOIIBI WHIUKATOPOBY.
JlabopaTtopHas pabota 22. «[IpuroroBieHue pacTUTEIBHBIX HHIMKATOPOB W OMpEIEICHUE C
romo1uso HuX pH pacteopar.

4Moayab «Urto mMbl y3Haau o xumun?» —4 yaca  I[loaroroBka u
3alquTa MUHH-TIPOCKTOB.
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No KonuyecTBo Conepxxanue y4
4acoB Tema ypoka | marepuaina [InaHnupyemMbie pe3yiabTaThl 00yUYeHUS
Jlara
NpoBeIeHNs
[IpenmerHsble: Hcnonb3zoBanue 000pyaoBaHuUs
ITo | Ilo
miany|paxkTy
L 2 Xumus — . JlabopaTopHblit o X AMHSL 1 1abopaTopHbieBeck!,
HaYKa o OHpe):[eneHHe MaFI/IH? HarpeBa- TCJIbHAS IIJIMTKA
coziepkanis KapOOHATA [ aMHOTO 3
BemeCTBaX n KaJIbl[Us B pa3jIMUHbBIX HCTODUH XUMUK
IpEBPALICHUAX 00BEKTAXY p .
Anxumusi.
XHUMHYECKOE
TexHuka
MMO3HAHUE U €€
0e30MmacHOCTH B
METO/IbI.
KaOWHETE XMMUH.




JlaGopatopHoe
o0opyIoBaHUE
TexHuka
0e30I1aCHOCTH B
KaOMHETE XUMUH.
3HAKOMCTBO C
MIPOCTEUIIINM
XUMHYCCKUM
obopynoBanueM.lIp
aKTHU4ecKasi padoTa
Ne 1

1.A3y4yenune
CropaHue TUTAMCHH

JlaGopatopHoe
o0opyI0BaHUE. .
[Tocyna, e¢ BUIbI
Y Ha3HAuYCHUE.

PeakTuBEI 1 UX
KJIACCBHI.

O6pamieHue c
KHCJIOTaMH,
nienoyaMu. Mepsl
MEPBOM  TTOMOIIH
MIPY OXKOTrax.

JlaT4uuk TemMnepaTypsl
TEpPMOIIap- HbI|, CIUPTOBKA

YucTtele BeliecTBa
u
cmecu:JlabopaTopu
bIit omtbIT Ne 1
«Br1genenne u
MOTJIOIIEHUE TEIUIa
— MpU3HAK
XUMHUECKOU
pEAKLIUM
«BomonpoBoanas n
JMCTUIUIMPOBAHHAS
BOJA»

Bona — mHOTOE
JIA MBI O HEH

cBoiicTBa. Yto
HEOOBIYHOTO B
Boae? Bona
MpecHas u
MOpCKasl.

3HAKOMUTHCA C
OCHOBHBIMH

3HaeM? Boja u e¢BemiecTBamu,

BCTPEYAIOIIMMUC
i B
IMOBCEHEBHOM
PKU3HHU, UX

CBOMCTBAMU
(puzmyecknumu
"

XUMUYECKUMH )




2 Ouuctka BOJbI. CniocoOn1 ouncTKulIposIBISIOT
JlabopaTopHbii BOJIbI: YCTOWYHBBIN
onbIT Ne 1
«BpIeeHne u OTCTaBaHME, yaeOHO -
TMOJIOMICHUC TCIUTA  hyppTpoBanne, — MO3HABaTENb HBIN
— MPHU3HAK
XUMHUECKOI o0e33apakrBaHUE MHTEPEC K HOBBIM
pECaKnm» 3HAHUAMU
«BomonpoBoaHas n 6
JCTHILTMPOBAHHAS CII0CObaM
BOZIA» pelieHus 3a1a4

Opranudeckas XUMUs
OuncTKa BOIBI. [IpakTHYeCKOE 3aHATHE Hatunk Temnepa-Typel
JlaGopatopHbIit «Ormpenenenne TepMonap- HbIH, CTUPTOBKA
onbiT Ne 1 Ka4eCTBEH-HOI'O
«BBUI@HGHI/IG 1 CoCTaBa OpraHmye-
TOTJIOIIEHHUE TeTIa

CKOIro BemecTtBa»
— TIpU3HAK
XUMUYECKOM
peaKIum»
«BopgomnpoBoaHas u
TMCTHTHPOBAHHAS
BOZIA»
2 VkcycHasi kuciora | Jlaboparoprsiii omsrr - CpaBHHBAT, Jlarik pH, aat ik
Xumnueckue cgoiictea | «Omnpenenenue KJ1acCU(HUIIA POBa PJICKIPONPOBOHOCTH
KapOOHOBBIX KHCIIOT. SIICKTPO-

npoBoaHocTH 1 pH

pacTBO-pa yKCYCHOM

KHUCJIOTBLY.
JlabopaTOpHBIi OTBIT
«W3-y4yenue cunsl
0JJTHOOCHOB- HBIX

Kap60HOBI>IX KHCIIOT»

™ u 0000marh
(bakTbl U IBIEHUS




[IumeBas cona

[IumieBag cona.
CsBoiicTBa n
MIPUMEHCHHE.

Bnocsrt
KOPPEKTUBBI
JTOTIOJIHEHUS B
CIoco0 CBOMX
TICUCTBUU

Yaii, cocTas,

Bruinensior u

Yait CBONCTBA, OCO3HAIOT TO, YTO
(GU3HONOTUYECKOC YKE YCBOCHO W
JeUCTBHE HA  YTO ele
OpraHu3M MOIJICIKUT
YeJIOBEKA. YCBOCHMIO,
OCO3HAIOT
KauyeCTBO U
YPOBEHb
YCBOCHUSA
Jlaboparopnsiit onbiT  (CTaBAT U Harunk pH
CaoiicTBa :gﬁ:iggg?ﬂponm Gopmynupy rot

CJIOKHBIX 3(hUpPOB

npobsieMy ypoka




10 CMC CrupanbHbie Beigenstor u
MTOPOILIKHU 1 OCO3HAIOT TO,
Apyrue Moromue ITO YyKC yCBOCHO
CpEICTBA. 1 4TO €lIe
Kakue nopomkunOIICKHUT
CaMBbIC OITaCHBIC. YCBOCHUIO
Hano mu
omnacarbcs
KUJIKUX MOFOITHX
CPEACTB.
11 KocmeTnueckue 3HAaKOMUTBCA CO  JIOCBOHBI,  NyXH,
cpencTBa cnenupuyeck KpEMBI U Ipoyvast
MMH napdromepus.
BeIIeCTBaAMU, Mory'[ s
BCTPEUAIOIIMMUC IPEICTABISATH
sl B pa3JIUYHBIX OMAaCHOCTb
acCIleKTax JXKM3HU | KOCMETHYECKUE
YEJI0BEKa, UX npenaparsi?
CBOMCTBaMU MOXHO 11
(usnueckumu u caMmomy
XUMHYECKUMH), M3TrOTOBUTH JAyXu?
UCCIIeIOBAaHUSIMU

Ha OCHOBaHHUH
OTHUX BCIICCTB




12. ArnTeuHbll Hoq ' ATITCUHBIA HoJ HMBHOCST CamocTrosiTe JILHO AZIEKBATHO
3CJICHKA Cr'o CBOUCTBA. KOPPEKTHUBBI H/CO3JAI0T  AJITOPUTMBI UCTIOJIB3YIOT
[ogemy #ox TTOTIOJTHEHUS BIEATEIILHOC TH IIPH PEYEBBIE CPENCTBA
HY>KHO
y C1roco0 CBOMXPCIICHHHM  TPOOJIEM ISl apTyMEHTAI] HH
JepKaTh B INIOTHO| .
. jIercTBUi TBOPYECKOT O W
3aKyTIOPEHHOM
CKIISHKE. TTOMCKOBOTO
«3eaCHKAY WU XapakTepa
pacTBop
OpWJIJTMAHTOBOTO
3€JICHOTO.
13 Ilepexuce Brocsar Brigenstor komuaects PadoTaror B rpymie.
[Tepexuch BOJIOPOAA M woppexTuBbl M |CHHBIE XapaKTepu [Tpunepxus  arorcs
THUAPOIICPUT.
BO/IOpO/Ia AIPOTIED rononHeHus B |CTHKA OOBEKTOB, MOPAaJIbHO-
CaoiicTBa 3aJaHHBIC CIIOBAMU.
croco0 CcBOHUX C ATUYECKUX u
IIEPEKUCH . . TPYKTYpH PYIOT
NeCTBUI e MICUXOJIOTUY  €CKHX
BOJIOPO/IA. :
MPUHIIUITOB
0oO01IeHUSI u
COTpYJHHYE CTBA
14, AcnupuH AcCOUpUH WIN CamocTtosite 1bHO | DPOpMYIIHP YIOT dopmupy FOT
AUCTUICATNIWIOB BrnesgroT 1 |COOCTBEHH O€ MHEHHE OTBETCTBE HHOE
ast KUCJIOTA U €0

CBOMCTBA.
OnacHocTh npu
IPUMEHEHUHN

ACIIMpHUHAa

dbopmynupy  1OT
TI03HABATEI bHYIO
1eJTb

Y TIO3ULUIO, 3a/1aF0T
BOIIPOCHI

OTHOLIEHHM € K
YUYEHUIO




15. Kpaxman Kpaxmann, eroCpaBHUBATD, dopmynup yeT BricTanBae T
CBOICTBaA U KnaccuuIy posa/COOCTBEHHOE CcOGCTREHH oe
MPUMCHCHHUE. [Tb U MHCHHE U I1eJIOCTHOE
O6pazoBanue 000011aTh  (HaKThI|[TO3HUIUIO MHPOBO33p €H He
Kpaxmaja B U SIBJICHUS
JTUCTBSX
pacTEHHU.
16 I'moko3a, ee  CpaBHUBATBH, dopmynup yeT BrwicrauBae T
['mroko3a CBOMCTBA u  Kjaccu(uuMu pOBacOOCTBEHHOE MHEHHE U COOCTBEHH O¢
IpUMEHEHHE. Tb M 0000MATH 1103pmHI0 1[EJTIOCTHOE
(baKThI U SIBJICHUS.
MHPOBO33p €H

ne




17 AnTeuHbld oA W YuuteiBat0 T  pasHbieBeipaxkaroT

"Kupsl 1 macina CT0 CBOUCTBA. MHEHHUSI W CTPEMATCA  KaJEKBAaTHOE
[ogemy #ox KOOPAMHALl UM Pa3IMUHBIXTIOHUMAHU €
HY>KHO .

NO3UIMA B COTPYIHUYNPUYUH

JepKaTh B IUIOTHO

N €CTBE ycrnexa u
3aKyIOPEHHOMN
CKIISIHKE. Heycrexa
«3eNCHKay WIH y4eOHo
pacTBOp NEATENbHO CTH
OpWJITMAHTOBOTO
3€JICHOTO.

18 YcraHaBnuB atoTPerynupyror
[Tonstue o CuMmaTtudeckue IIPUIUHHO- CICACTBEHH bI€COGCTBEHHY 1O
CUMIIATUYECKUX  YepHUJIA: cBssd. CTposT JIOTHACCKNC o grebHOC TH

LEMH PaCCyX IECHU
YepHuUiIax Ha3HAYCHUE, . MOCPEACTBO M

178

MpoCTeHIme MACbMEHHON
Briasurarot u

eLeTThI eumn

pett 000CHOBBIBA or P
TUTIOTE3bl,  MpeaiararoT
CIOCOOBI UX TTPOBEPKU

19. CekpeTHble Cumnatnyeckue CamocTosaTen Bri6upatot 3HaKOBO- YcranaBiaus

YEepHUIIA YepHUIIA! bHO CUMBOJIMYEC KHE CPEJICTBA [alOT paboune
Ha3HAYECHUE, TIAHAPOBATE M 71y ocTpoeHHs MOEH  OTHOIICHHUS,
. peaan30BbIBa

MpOCTEHIINE yJarcs
Th €CTECTBEHHO-

peLenThbl Hay4HOE 2 PeKkTUBH 0
WCCIICIOBAaHUE WU COTpyAHHNHA
IPOEKT B PaMKax| b "
3BECTHEIX CIIOCOOCTBO

BaTh

MOHIATAU




MPOAYKTHBH
on
KOOTIepaIiH
19 Cocras Brocsr Camocrosite JBHO AZIEKBaTHO
Cocras AKBapCJIbHBIX KOPPEKTUBHI U CO3al0T AITOPUTMBI UCTIOIb3YIOT
aKBapeIbHBIX KkpacoK. IlpaBuna; nonpenus s |nestenpHoc  TM TIpH pedeBble
KPacoK obparenns Ccmoco6 ceoux  |pelieHuH po6IIEM (CpeICTBa IS
HUMH NeicTBUM TBOPYECKOT 0 U [apryMeHTall uu
MIOMCKOBOTO XapakTepa
20 Hcropus Camocrosite bHO |(Dopmynup yroT coocTtBeHH Dopmupy 10T
MBUIBHBIE ITY3BIPH  MBLIBHBIX BBIJICTISIOT U [0€ MHEHHE U TIO3HIIHIO, OTBETCTBE
ny3bipeil. @usnka popMynupy  OT [3a1aI0T BOIPOCHI HHOE
MBLTEHBIX TI03HABATEN bHYIO OTHOIIICHU € K
ITy3bIpEN. 1(€JIb YYEHHUIO
21 Hctopus CpaBHUBAT®, dopmynup yeT coOCTBeHH BricTamBae T
[TonsTre 0 MBLUIBHBIX Knaccu(puuuposa 0¢ MHCHHC 1 COOCTBEHH O€
Th U MO3UIIIO

MBUIBbHBIX ITY3bIPAX

ny3bipen. Pusnka
MBUIBHBIX
ITy3bIPEN.

00001maTh PaKThl
U SIBJIICHUS

[[EJIOCTHOE
MUPOBO33p €H
ue




22. N3yuenue Hcropus [IposBistoT DopMynup yroT DopMHUPOB
BIIASTHUS MBUIBHBIX YCTOMYUBBIN COOCTBEHH OC MHCHHC M gy ue
BHEIIHUX my3bipeit. dusnka yueOHo — |HO3HIHIO, 3a/1a10T OTBETCTBE
(akTopoB Ha MBUIbHBIX MMO3HABAaTElb iigp OCbL SO HOHATHbIE oro
MBIJIbHBIE ITy3bIpEN. HBI MHTEpEC K | ApTHEpA TIOHSTHS OTHOLIEHU 5
Iy3bIpU HOBBIM K  YYCHHIO,
3HAHUSIMU VCITOJIB3YSI
criocobam CHELMATIBH O
peuieHus 3a1au no/100paHH
bl€ CpPEJICTBA.
YMeHne
OLICHUTD
CTENIEHb
ycnexa.
23. OOBIYHBIN U Cocras Camocrosite nbHO |[Dopmynup yroT coOcTBeHH DOopMUpy 1OT
HEOOBIYHBIN IIKOJIBHOTO M€J1a BBIACISIIOT U [0€ MHEHUE U TIO3ULHIO, OTBETCTBE
IIKOJIBHBIN ME (GopMynupy  IOT [33J1al0T BOIPOCHI HHOE
II03HABATEJl bHYIO OTHOLIEHHU € K
Lelb YUYEHHIO
24. TexHuka CpaBHuUBaTh, dopMynup yeT cOOCTBeHH BpicTanBae T
H3rorosienue U3TOTOBJICHUA KJaccu(UIU POBA j0e MHEHHE COOCTBEHH 0¢€
[IKOJIbHBIX MEJIKOB [IIKOJTbHBIX Th 1 000011aThH MUPOBO33pPEHUE
MEJIKOB.
25. Texnuka CpaBHuUBaTh, dopMynup yeT cOOCTBEHH BpicTanBae T
N3roToBneHne  M3rOTOBJICHUS K1acCU(UIA POBA 0e MHEHHE COOCTBEHH 0O€
IITKOJTHHBIX MEJIKOB [IKOJIBHBIX Th 1 0000111aTh MUPOBO33PEHUE

MCJIKOB.




26. WNunukatopel. BHocsT CamocTosTe JbHO |AJIEKBAaTHO
[Tonsitre 00 3menenue KOPPEKTHBBI I |CO3/IAIOT aaropuTMBbI ACTIONIB3YIOT
WHIUKATOpax OKpacKu JTOTIOJIHEHUS B EATEIHHOC T™H npu peHcBbIC
HUHIUKATOPOB  Beroco6 cBonx peIICHUH npodJeM CPEACTBA
pa3IUYHBIX NENCTBUI TBOPYECKOT 0 u ZIJ:)I;IyMeHTau —
CpeAax. TIOMCKOBOTO XapaKTepa
27, [TonsiTre 06 Cummnatuueckue CamocToATenb  |BvIpakaroT cMbICIT PasBuBator
WMH]JIUKaTOpax yepHuUia: HO CUTYyalluK pasjIndIHbIM U ymeHue
Ha3HA4YCHUE, TIAHAPOBATB M cpenicTBaMuU (PHCYHKHY, VHTETPUPOB
npocreiiie ESESZI;;):I;I{?TB CHMBOJIBI, CXEMBI, 3HAKH)  aThCst B TPYIILY
penenThI Hay4HOE CBEPCTHHUKOB U
UCCIICIOBAHUE W CTPpOUTH
IIPOEKT B paMKax IIPONAYKTHBH O€
W3BECTHBIX B3aHMOJICHC
MOHSITUI TBHE CO
CBEPCTHHUKA MU
U B3POCIIBIMH
28. MN3rotoBnexnue Pactenus- YmMmenue YMeHue corpyaHud aTh ¢ OBageHH €
pPaCTUTEIIbHBIX WHIUKATOPBI paboTaTh c YUHTCIIEM B IIOMCKE W papplkaMM JIJIs
VHIUKATOPOB y4EeOHHKOM, coope  uHQpopman  nn, IpPAaKTHIEC KO i

JIONOJIHUTEIIb HOM
JIATEPATYPOU U
MEpUOANYEC KOU
CUCTEMOM

CJIylIaTh ero.

JACATCIIBHO CTHU
















29.

N3rorosiieaue
PacCTUTEIBHBIX
WH]JINKaTOPOB

Pacrenunsg-
WHJIUKATOPbI

YMmeHue
paborath ¢
YYCOHUKOM,
TOTIOTHUTE
b HOMN

JIATEPATYPOH

YMeHue
COTpYIHHUY
aTh
YAUTEIIEM
MTONCKE
coope

uH(bopMaIl

C
B
141

OBnanenu
€ HaBbIKaMU
TSI
MIPAKTUIEC

(v

KO u

JCATCIIBHO




u WU, CIyIIaTh CTH
MepUoNYEC Cro.
K O
CUCTEMOU
30-34 1-4 [Ipe3enTaBar b 3ammra CpaBuuB @opmymup  BricTauBae T
[Ipe3enTanus MOJYYUBIIC  |MHUHU- aTb, yeT cOOCTBEHH
[IPOEKTOB ecd [IPOCKTOB KJIaCCHU() COOCTBEHH 0€ e
MCCIICJIOBAaHUE/TIP W11 MHCHHC H 1EJIOCTHOE
O€K T poBa T O3HIIHIO MHPOBO33D
u 0000 CH He
1aTh
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TemaTuueckoe MIAaHUPOBaAHME

Ne Koa-so HcnoabzoBanue
o/ Tema Copep:xanue IleaeBast ycranoBka 4aCOB IInanupyemsie pe3yjibTaThbl oBopyroBanms
1. MeToabl HAYYHOI0 MO3HAHUS
1. XuMH9ecKoe To- JlaGopaTopHbIif OTIBIT 3HaTh METO/IbI HAYYHOTO 3 Ymets QopmynupoBate rumo- | Jlaboparoprsie

3HAHHE U €T0 Me- Omnpenenenne copepkaHus | MO3HAHUA. Te3y, paspadarTbiBaTh IJIaH €€ | BECbl, HarpeBa-
TOJIBI. KapOHaTa KanblLus B SKCHEPUMEHTAJIbHOM  TpoBep- | TebHas IIHTKA
Pa3TNYHBIX OO BEKTAX VYMeTh pa3nuyaTh TeOpeTH- KH.
YeCKHe U IKCTIepUMEHTaIlb- VYMeTb UHTepnpeTHpoBaTh pe-
HBIE METOJIBI UCCIEN0BA- HUSA 3yNbTaThl 9KCIEPUMEHTANBHO- FO
WCCIIEI0BaHMU, bopmynu-
pOBAaTh BBIBOJIBI
2. KauecTtBenHoe ITpakTnueckoe 3aHATHE VMeTs pa3nnyaTh TeOpEeTH- 3 VYMeTb 3KCIIEpUMEHTAIBEHO Jlatumk Temmepa-
oInpezencHNe «Ompezenenre KauecTBEH- YECKHE U IKCTICPUMEHTAIIb- JI0Ka3bIBaTh 3JIEMEHTHBIN CO- TYpBI TEpMOTIap-
yriepojia, BOJOpo- | HOT'O cocTaBa OpraHuye- HBIE METO]IBI HCCIIeIOBa- CTaB HUCCIIEyeMOT 0 BEIIECTBA HBIH, CIMPTOBKA
Jla ¥ XJI0pa B Opra- | CKOTO BELIECTBa» HUSL. Ha OCHOBAHUM KayeCTBEHHBIX
HUYECKUX Bele- YMeTh peanu30BbIBaTh IIaH peakuuit
CTBax 9KCTIEPUMEHTAIBHOK
MIPOBEPKHU 'MIIOTE3bl, HH-
TEPIPETHPOBATH PE3YJIbTA-ThI
JKCTIEPHMEHTAIBHOTO
HCCIIEIOBAHUS
2. Oprannueckasi Xumus
3. [lonyuenune »stue | JlabopaTopHbIH ONBIT 3HaTh CBOWCTBA 3THJICHA. 3 VYMeTb nomy4aTh 3THIEH JETH Hatuuk pH, ciup

Ha U M3YYEHHE €ro
CBOWICTB

«B3anmMonericTBIe ITUIIEHAC
pacTBOPOM MEpPMaHraHa-Ta

KaJus»

BeisBisATh yueOHyt0 1po-
Onemy, mpeanaraTh e€ Bo3-
MOXHOE 00BSICHEHHE, TIPO
BEPSITh BBIIBUHYTOE MPEI-
MOJIOYKEHUE DKCIIEPUMEH-

TaJIbHO

Z[paTa].IPIefI 9TaHoOJIa, 3KCIIC-
PUMCHTAJIBHO JOKAa3bIBATh
MPpUHAJICIKHOCTDh 3TUJICHA K
HEMPEACIbHBIM COCIUHCHUAM

TOBKa




= 4, [Tonyuenue JlaGopaTopHbIi OITBIT 3HaTh CBOWCTBA alleTHICHA YMeTh noy4aTth aleTUiIeH Hatuux pH
areTHJICHA «B3anmoneticTBue KapOUIHBIM CIIOCOOOM, JKC-
U3YUCHHUE €TO aLleTUJICHA C pacCTBOPOM HEPUMEHTANIBHO JI0KA3bIBATh
CBOWCTB Iep- MaHraHaTa KaJlus) MPUHAAIEKHOCTD AllEeTHIIEHAK
HeTpe/IeNbHBIM COEANHEHH - IM
5. Hccnenosanue OmneiT «CpaBHEHHE TEMIIE- 3HaTh (HU3MUYECKHE CBOIi- HayuuTtscs onpenensats TeM- Jatuuku — Temre-
(U3MUECKUX CBOI- | paTyphl KATIEHUS OJJHO- CTBa TMpeNebHBIX OJHOa- TiepaTyphl KUMEHUS CIIUPTOB, paTypsl  (TepMmo-
CTBa CIIUPTOB ATOMHBIX CIIUPTOBY. TOMHBIX CITUPTOB. MIPUHAIIEKAIINX K OJJTHOMY PE3UCTOPHBIA U
Omneit «CpaBHEHHE TEMIIE- YMeTb BBISABIATH U 00BsIC- FOMOJIOTUYECKOMY Py . TepMOTIAPHEIi),
paTyp KUIIEHHS H30Me- HATb 3aBHCHMOCTb CBOHCTB OOBSICHATD 3aBUCUMOCTb TEM- OaHs KOMOWHH-
pOB». CIIUPTOB OT UX XUMHYECKO- HepaTypbl KANCHUS CIIUPTOB OT | poBaHHas J1abo-
OmpiT «M3yuenue ncnape- IO CTPOCHHUS YHCIIa aTOMOB YIJIEpOJa B paTopHast
HUS OPTaHUYECKUX Be- MOJIEKYJI€e, OT CTPOEHHUS yTiie-
LIECTB» POAHOTO CKeneTa AJs H30Me-
POB.
OOBsICHATD U3MEHEHHE TEM-
nepaTypbl IPH HCTIAPEHUU
cnupTa, 3Qupa u KUIKOro
aJIKaHa
6. ITomyuenue anbae- JlaGoparopHslii onbIT «Te- 3HaTh CrI0COOBI MOTyYEHUS Hayuutscs onpenenats te- [Tpubop mns
THIOB IoBo# 3 ekt peakunu aNbJIETU/I0B MI0BOH 3P deKT peakiuu OKHUCIIEHUS CTIUp-
OKHCIIEHUS 3TaHOIa» OKHUCIIEHUS 3TaHOJIa KHCIIO0- Ta HaJ METHbIM
pozloM BO3/ayXa KaTaJn3aTopoM,
BBICOKOTEMITEpA-
TYPHBIN TATYUK
(Tepmomnapa)
7. Xumuyeckue cBoii- | JlabopaTopHbIii OMBIT 3HaTh XUMUYECKUE CBOM- Hayuntscs sxkcnepumentans-Ho | Jlatumk pH
cTBa (heHONa «BnusHne HuTporpynmm Ha | cTBa (eHonma. YMeTh cpas- CpaBHUBATh KUCIOTHBIE
KUCJIOTHBIE CBOWCTBAa (e- | HUBATh KMCIOTHBIE CBOM- CBOWCTBA BEILECTB U 00bBsIC-
HOJIa» CTBa CITUPTOB, (DEHOJIOB U UX HATH HaOJIOJaeMbIe Pa3iii- Yus
MIPOM3BOJIHBIX
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Ilpoooncenue

HbIX 3(pMpoB

«LLle- noyHo¥t rugponus
3TUna- uetata»

3apunpoB. O6BACHATL Ha-
NpaBNEHHOCTb peakuni ru-
APON3a CNOXHbIX

acmpoB

Hble JaHHblE O 3aBUCUMOCTM
pH pacTtBopa wenouu ot
Bpe-MeHu B npouecce
rMaponusa

Ne Tema Copep:xanue IleaeBast ycTaHoBKa ypoka Koa-so IInanupyemsie pe3ysbTaThbl Henoaksosanne
n/n 4acoB obopynoBaHus
8. Dusnyeckue cBou- JlabopaTopHbIi ONBIT 3HaTh (hU3HUECKUE CBOM- 1 HayuuTbcs axcniepuMeHTaNb- JlaTuuk Temmepa-

CTBa KapOOHOBBIX «CpaBHeHHE TeMIeparyp CTBa KapOOHOBBIX KUCIIOT. HO CPaBHUBATH TEMIIEPATYPbL TYpHI (TepMope-
KHUCJIOT IUIABIICHUS YUC- U MPAaHC- OOBSICHATH 3aBUCUMOCTD IUIABJIEHUS KAPOOHOBBIX KHC- 3UCTOPHBII)
HA30MEPOBY. TEMIIEPATYP ILIABICHUSA 70T 1 00BACHATH HalJo1ae-
JlaGopaTopHbIii OTBIT KapOOHOBBIX KHCIIOT OT UX Mble paznuuus. Onpenenursb
«OnpezeneHue TeMnepary- XMMHYECKOTO CTPOECHUS TEMIIEPATYpPhl IUIABIECHUS CTe-
PBI IIABJICHUS CTEAPUHO- BOU ApUHOBOM U NAJIBMUTHHOBOM
Y NaIbMUTHHOBON KHC-JIOT) KHCJIOT; YCTAHOBUTh, MOKHO JIU
HCTOJIb30BaTh JAHHBIN I10-
Kazarelb (TeMneparypy Iuas-
JIeHUs1) U UACHTH(UKAIIH
3TUX KUCIOT
9. Xumuyeckue cBoit- | JlabopaTopHbIii ONBIT 3HaTh XUMUYECKHE CBOM- 1 Hurepnpetuposats pesynsra-Tel | Jlatunk pH, nat-
CTBa KapOOHOBBIX «OrpeneneHne eKTpo- CTBa KapOOHOBBIX KHCIIOT. n3mepenuit pH u anexrpo- YHK 3JIEKTPOIIPO-
KHUCJIOT MpoBOJHOCTH U PH pacTBo- OOBACHATH 3aBHCUMOCTD IIPOBOAHOCTH PACTBOPOB, J€- BOJHOCTH
Pa YKCYCHOM KMCIIOTBD». KUCJIOTHBIX CBOHUCTB KapO0o- JaTh BBIBOJIBI O CHJIE UCCIIE-
JlabopaTopHbIii ombIT «I3- HOBBIX KHCJIOT OT UX XMUMH- JIYEMBIX 3JIEKTPOJIUTOB, B
Y4EHHE CHUIIBI OJHOOCHOB- YECKOI'0 CTPOEHHUs YJaCTHOCTH O CHJIe KapOoHO-
HBIX KapOOHOBBIX KUCIOT» BBIX KHCIIOT
10. | OtgenbHble JlabopaTopHbIN OMbIT 3HaTb CBOMCTBA 1 M3mepuTb pH BblAaHHBIX Aatumnk pH
npen- CraBUTENU «PacnosHaBaHue pacTBo- OTAENbHbIX pac-TBOpPOB OpraHU4eCKUX
Kap60- HOBbIX poB OpraHM4eCKUX Kuc- npeACTaBMTeneﬁ Kap60HO- KWC- NOT, Ha OCHOBaHUA
KNUCNOT nor» BbIX KUCNOT. O6bSACHATD NOoNy4yeH- HbIX PE3Yy/IbTaTOB
3aBMCMMOCTb WX CBOMCTB naeHTudu- unpoBsaTb
OT XMMWYECKOrO CTPOEHUS 6EH30MHYI0, CanMUMIOBYHO
M WaBENEBYO KNCNOThI
11. | CBoucTBa CNox- JNabopaTopHbIN ONbIT 3HaTb CBOMCTBA CNOXHbIX 1 Monyuntb akcnepuMeHTans- | Adatumk pH

Q?

NWRNAdOL1LHVEM

BEUWUX
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B KMCNOW W LLENOYHOW
cpe- iax

CNOXHOro agupa. O6BLACHUTD
NOSTyYeHHble pe3ynbTaThl

12. | CoiicTBa npe- NabopatopHbiit OMbIT 3HaTb CBONCTBA V3y4nTb OCHOBHbIE cBONCTBA | [laTunk pH
AeNbHbIX aMMHOB «Pacno3HaBaHne pacTBO- | npepefib- HblX aMUHOB. npeaenbHbIX aMUHOB. YMETb
POB OpraHU4YECKMX Kunc- YMeTb CpaB-HMBaTb 06BACHATL pe3ynbTaThbl U3Me-
nor» CBOWCTBA aMWHOB CO penus pH pactBopoB
CBOWCTBaMM aMMMaKa amMMMa-Ka 1 npeaenbHbIX
aMMHOB
13. | Csoitctea apoma- | JlaGopaTopHbiii OnbIT | 3HaTb CBOMCTBA apoMaTu- N3yunTb oCHOBHbIE CBOWCTBa | [aTumk pH
TUYECKMX aMMHOB | «M3- yYyeHMe OCHOBHbIX | YECKMX aMMHOB. YMETb aHWIMHa. YMEeTb 06BbSICHATb
CBOWCTBaHWINHA» CpaBHMBATb CBOMCTBA pe3ynbTaThl U3MepeHusi pH
apo- MaTUYECKMX U pacTBOPOB CONIEN aMMOHMUS,
npeaenbHbIXaMMHOB CO npeaenbHbIX U apoMaTuye-
CBOWCTBaMM aMMMaka CKUX aMWHOB
14. | CoifcTsa JlabopaTopHblIii OnbIT 3HaTb CBOWCTBA aMUHOKMC- JKcnepuMeHTanbHO onpeae- | Aatuumk pH, gaT-
aMUHO- KUCNOT «Onpepenenne cpeasbl noT. YMeTb 06bACHATb 3a- nMTb pH pacTBOPOB aMMHO- | YMK 3NEKTPONPO-
pacTBOpOB BUCMMOCTb CBOWCTB aMu- KMCnoT. MccnenoBaTh B3anu- | BOAHOCTM
aMUHOKUCNOT», HOKWUCIIOT OT UX CTPOEHMS MOLENCTBME a-aMUHOKUCNOT
J1TabopaTopHbI OnbIT C COEAMHEHMAMU MEAM W
«KunCnoTHble CBOMCTBA UMH-Ka. Ha ocHoBaHuu
AMUHOKNCNOT» MOJSyYeH- HbIX
3KCMEPUMEHTANbHbIX AaHHbIX
YCTaHOBUTb 3aBUCK- MOCTY
KMCMIOTHO-OCHOBHbIX CBOMCTB
aMUHOKWCNOT OT MX
XMMMUYECKOrO CTPOEHMSI
15. | WiccnepoBanue JNabopaTopHblii ONbIT 3HaTb COCTaB, CTPOEHUe HayunTbCs akcnepuMeHTans- | [laTuMk Temnepa-
CBOWCTB «OnpeneneHve Temnepa- | MCBOWCTBA HO onpenensTb Typbl (TepMonap-
nnacTMacc TYP Pa3MsAryeHnst NosIMMe- | CUHTETUYECKMX KONIMYECTBEH- Hble HbIIA)
poB>» nosiMmMepoB XapaKTEPUCTUKK NOu-

MEepOB, XapaKTepU3YHoLIMX
WX 3KCN/yaTaLMOHHbIE
CBOWCTBA, B YaCTHOCTM
TeMNepaTypbl pasMsryeHus

BEUWUX
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MpodonxeHue
N Tema Copep)xxaHue LleneBas yctaHOBKa ypoka Kon-Bo MnaHupyemble pesynbTaTbl Wcnonb3osanue
n/n yacoB obopynoBaHus
3. O6bwas xumus
16. | 3aBMCMMOCTb CKO- | 3aBUCUMOCTb CKO- POCTW | 3HaTb 3aBMCMMOCTb CKOPO- 1 YMeTb nosyyaTb KMHETUYe- MarHuTHas me-
pOCTM peakumun OT | peakuuu oTTemnepaTypbl | CTU peakuuu OT KOHLEH- CKMe AaHHble U UHTEpnpeTn- | Lwaska
KOHLEeHTpauuv pea- Tpauuu pearmpyrowmx se- poBaTb UX ANs
rMPYIOWMX BELLECTB LecTB ornpeseneHns nopsiakoB
CKOPOCTY peakuunu
17. | 3aBMCUMOCTb CKO- | DKCnepuMeHTasibHoe 3HaTb 3aBUCMMOCTb CKOpPO- 1 YMeTb NonyyaTb KMHETUYe- TepMopesuncTop-
pOCTV peakuun OT | onpe-ZaeneHve CTV peakuumn oT TemnepaTy- CKME AaHHbIE U MHTEPNPETU- | HbIM JATUYMK TeM-
TemnepaTypbl TeMmnepaTypHOro pbl. YMETb NMPUMEHSATb 3M- poBaTb MX ANs pacyéTta nepaTypbl, Mar-
KoahduuUmMeHTa CKOPOCTU | NMPUYECKOe NPaBWo Koa- hunumeHTa BaHT- HWUTHas
peakuuu (koadduumnerta | BanT-lfodda n ypaBHeHne Fodda n aHeprum MeLuasnka, baHs
BaHT-Todda) v aHeprun | AppeHuyca ans aKTMBauuu KOMOUHM-
aKTMBaLmK orpeaesne-Hus CKOpoCTu poBaHHas nabo-
XMMUYECKOM peakummn npu paTopHas
pasnIMYyHON TemnepaType
18. | 3aBucuMOCTb JlabopaTopHbii onbIT «Te- | 3HaTb, KaKMe NPOLECCHI 1 YMeTb 3KCnepuMeHTanbHO Tepmopesuncrop
CKO- pocTH nnoBov 3cdeKT pacTBope- | NPOTEKaoT Npw onpeaennTb TENNOBOW 3¢- - Hbll  ;aTu4mMK
peakumm OT | HMS BewecTB B Boae» pacTBOpe-HUKN BELLECTB. (eKT pacTBOpeHus Heopra- | TeM-nepaTypbl
TemnepaTypsbl YMeTb 06bACHATb Tenno- HUYECKMX BELLECTB: CEpPHOM
Bble 3 deKThl, KWUCNOTbI, TMAPOKCUAA HaTpWS
COnpoBo- xpawoume N HUTpaTa aMMOHUS
pacTBOpPEHWNE BELLECTB
19. | 3aBucMMOCTb CkO- | JlabopaTopHbI ONbIT YMeTb UCnonb30BaTh MOHS- 1 YMeTb 3KCnepuMeHTasbHO Tepmopesucrop-
pOCTU peakummn oT | «M3-yyeHune 3aBUCMMOCTN | TUE «pacTBOPUMOCTb>» ANS onpeaensaTb 3aBUCMMOCTb HbI AaTUYMK TEM-
TemnepaTypsbl pac- TBOPUMOCTH ornpeneneHns HacblweH- pacTBOPUMOCTM HEOpraHnye- | rneparypbl,

BELLeCTBa OT
TemnepaTypbi»

HbIX M HEHACbILLEHHBIX
pacTBOPOB. YMeTb 06bsC-
HSTb BISIHWE Pa3NINYHbIX
(hakTOpOB Ha pacTBopu-
MOCTb BELLECTB

CKMX BELLECTB OT
TeMnepary- pbl

3N1eK-TPONNTKa
3 KOMMNNEKTa
KOM-
BMHMPOBaHHOM
nabopaTopHou

6aHu
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20. | doTOKONOPUME- JKCrnepuMeHTasbHoe MoBTOPUTL M 0606LWNTD YMeTb onpefensatb KOHUeH- | [Jatumku ontuye-
TPpUYeCKoe onpe- | onpe-aeneHune 3HaHWSA O pacTBopaX, TPaLMIO OKpaLLEHHbIX MOHOB | CKOW MAOTHOCTM
[iefleHne KOHLUEH- | KOHLEHTpauuu MOHOB cno-cobax BblpaXkeHust (OOTOKOIOPUMETPUYECKUM 525 Hm 1 470
Tpaumu pacTBo- MeAn B BblAaHHOM UX CO- CTaBa, MOSIPHOM MeTOoAOM HM,

PEHHOro pacTtBope KOHLIEH- Tpauuu cnexkTpogdoTo-

BeLlecTBa pacTBOPEHHOrO Be- METp, BeChl

Lecrsa nabo-paTopHble,

610- peTka,
aBToOMaTu-
yeckas
MUKpONMneTKa
nepeMeHHoro
obbéma Ha 100
—1000 mkn

21. | Kpucrannoruapa- JNNabopaTopHbIiA OMNbIT 3HaTb CBOWCTBa KpucTan- Hayuntbcsa onpepensts Te- TepMope3suncTop-

Thl «OnpepneneHve TenaoBoro | IOrMapaTos, nnoBov 3cheKT peakuum HbIii AATYMK TEM-
apdekTa 06pasoBaHmMs 0COBEHHOCTM X 06-pa3oBaHus nepaTypbl, Mar-
KpWCTannornapaTos un3 obpazoBaHus Kpuctannormapa-ToB U3 HUTHas
6e3BOAHbIX conen» 6e3BoaHbIX coneu MeLLasKa,
nabopaTtopHble
BEChl

22. | MNpouecc 3nekTpo- | JlabopaTopHbIN OMNbIT YMeTb 06bACHATb PU3NKO- OnpepenuTb n3MeHeHve [laTumnk 3nekTpo-
NINTUYECKOMN ANCCO- | «3a-BUCMMOCTb XMMUYECKME OCHOBbI MPO- 31eKTPONPOBOAHOCTH NpK NPOBOAHOCTU
unaumm 3M1eKTPOrnpo- BOAHOCTH LieccoB, rnpoTeKatoLmnx pacTBOpeHuu

pacTtBopa oT npu anccoumaumm razoobpasHoro
pacTBopuTens» 3/1EKTPONN- TOB X/I0pPOBOAOPOAA B pas/finy-
HbIX PaCTBOpPUTENSX, UHTEp-
NpeTUpoBaTh NOyYEHHbIE
pe3ysnbTaThl
23. | CreneHb anekTpo- | JlabopaTopHbIM OMbIT Pa3BuTb NpeacTaBfieHuns o Ha ocHoBaHuu 3kcnepumMeH- | [laTumk 3neKTpo-

NUTUYECKON anCcCo-
unaumn. CunbHble
n cnabble
3NEKTPO-NUTbI

«CunbHble 1 cnabble snek-
TPONUTbI»

CTEMNeHN 3NeKTPoNnUTHNYE-
CKOM AnccoumaLmu.
MoBTO- pUTb 1 0606WMTb
3HaHWS OCUIBHbIX U
cnabblx anek- TponuTax

TanbHOro U3MEPEHUS MEeK-
TPONPOBOAHOCTM PacTBOPOB
ONpeaenuTb, SBNAIOTCS U
BblflaHHbIE BELLECTBA CUMbHbI-
MW UK CNabbIMK SNEKTPONM-
Tamm

NMpPOBOAHOCTU

BEUWUX
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[MpodosxeHue

N© Tema Copep)xxaHue LleneBas yctaHOBKa ypoka Kon-Bo MnaHupyemble pesynbTaTbl Wcnonb3osanue
n/n yacoB obopyaoBaHus
24. | WoHHoe npou3Be- | J1TabopaTopHbIi OMbIT «3a- | 3HaTb NOHATUE MOHHOE 1 YMeTb CcpaBHMBaTb M 06bsaC- | [aTumk pH

[eHVe BoAbl. Bo- | BUCMMOCTb  KOHLEHTpauMin | Npou3BeAeHUe BOAbI». HATb 3aBUCMMOCTb pH pac-
[OPOAHbI/ NMOKasa- | MOHOB ~ BoAopofa  OT | YMeTb 06bSICHATb BAMsIHWE TBOpa OT KOHLEHTpauum
Tenb pacteopa pH | ctene- HW pasbaBneHns | pasnuyHbiX HakTopoB Ha cna-60oi 1 cunbHOM KNCNoT
CMNbHOrO M Cnaboro | BOZOPOAHbIV NMoka3aTesb
3NEKTPOSIUTa» pacTBopa
25. | KoHaykToMeTpuue- | JKcnepuMeHTanbHoe MoBTOPUTL M 0606LWNTD 2 YMeTb onpeaensaTtb KoHueH- | [aTuuk pH, aat-
CKOE W MOTEeHUMO- | onpe-AaeneHue 3HaHUa 06 anekTponuTax, Tpaumio cnabbix KUCIOT B YMK 3MEeKTpornpo-
MEeTpUYecKoe TUT- | KOHLEHTpaLUMn NOHOB 3NEKTPONUTUYECKON ANC- OKpaLLEHHbIX pacTBopax Me- | BOAHOCTW, Mar-
poBaHue Meau B BblAAHHOM couuaumnmy, peakumax MoH- TOAAMU KOHAYKTOMETpUYe- HWUTHas
pacTsope Horo obmeHa, BOAOPOAHOM CKOro M NOTeHUNOMETpUYe- MeLLasKa,
nokasaTtene CKOro TUTPOBAHMUSA 6topeTka, aBToO-
MaTuyeckas mMu-
KpornuneTka ne-
peMeHHOro 06b-
éma Ha 100—
1000 mMKn
26. | KoHgyktomeTpuye- | JlabopaTopHbIN ONbIT MoBTOPUTL M 0606LWNTD 1 MPUMEHNTbL MeToZ NpsSIMON [laTumnk anekTpo-
Ckui MeTog onpe- | «MpsiMoe KOHAYKTOMETPU- | 3HaHUS O (PU3MKO- KOHAYKTOMETPUM N8 onpe- | NPOBOAHOCTM
[ENEHNs KOHLEH- | Yeckoe onpefeneHue | XMMnye-CKMX OCHOBAX AENEeHNs KOHLEHTpaumnu
Tpauuu BeWeCcTBa | KOH- LEHTpauuMum COnu B | MPOLIECCOB, MPOTEKAOLWMX X10-puaa HaTpusi B BOAHOM
pacTBo-pe» npu AUCCo- umaumu pac- TBOpe
3M1EKTPONIUTOB
27. | KonnouaHble pac- | JlTabopaTopHbii onbIT 3HaTb NOHATHE «KONIoNa- 1 WNccnepoBaTth onTuyeckue TypbuanmeTp

TBOPI

«On-THUYeckne CBOICTBA
KOMNo-nAaHbIX

pacTBOpPOB»
Teopemuyeckoe 8sedeHue

Hble pacTBOpbI». 3HaTb
CBOWCTBA KOJINIOMAHbBIX
pacTBoOpoB. YMeTb
CpaBHU-BaTb CBOWCTBA
KONOMA- HbIX U
WCTUHHBIX PacTBO- POB,
KONMOMAHBIX PacTBO- POB
1 rpyboancnepCHbIX

CBOWCTBA KOMMOMAHBIX pac-
TBOPOB. YMeTb 06bSCHSATb
Ha-6nogaemoe
CBETOpAcCeMBa- Hue,

ad ekt Papagesi—TuH-
Aans

(paTumk onTuye-
CKOM MYTHOCTH)

Q?
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28. | Koarynsuus. JlabopaTopHbilii OnbIT 3HaTb MOHATHE M3yunTtb KoarynupyoLlee TypbuanmeTp
Koa- rynupyiowee | «Ko-arynupyioLiee «KOarysisi- unsi». [ENCTBUE Pa3/IMYHbIX (paTumk onTuye-
nen- CTBME | AENCTBME Pa3MNYHbIX MoBTOPUTL M 0606WKNTH MOHOBHa rMapo30sb CKOW MYTHOCTH),
3/1eKTPOSIN- TOB NOHOB» 3HaHUA O AMCNEPCHbIX ruppokcnaa xenesa (III) 3NneKTpuyeckas

CU-cTeMax, KONIOUAHBIX nauTka (M3 KoM-
pac-TBOpax, Mx nnekta nabopa-
arperaTvBHOM TOpHOM 6aHK),

YCTOWYMBOCTYM 6lopeTku

29. | OkucnuTenbHo- JlabopaTopHbii onbIT «M3- | MoBTOPUTL M 0606LWNTL Ha ocHoBaHuu aHanu3a u3- | [atuuk pH
BOCCTaHOBUTE/b- MeHeHne pH B Xxoge | 3Ha-Hus 06 OKUCIUTENbHO- MeHeHus pH ycTaHOBUTb Ha-

Hble peakuun OKMC- JMTENbHO- | BOC- CTAHOBUTENbHbIX MpaBfIEHHOCTb NPOTEKAHUA
BOCCTaHOBWTE/b- HbIX | peaKLusX, BaKHENLLMX U3y4aeMbIX OKUC/IUTENbHO-
peakuuii» OKUCIUTENAX U BOCCTAHOBUTENbHbIX
BOCCT@HOBUTENSX. YMETb npoLec-coB
MpeAcKasbiBaTb COCTAB Npo-
AYKTOB OKWUC/IUTENbHO-BOC-
CTAHOBMTENbHBIX peakLui

30. | XuMmnyeckue nc- | JlabopaTopHbiii OnbIT | 3HaTb NPUHLMNLI paboTbl M3yunTb npouecc paboTsl AaTumk
TOYHMKM TOKA. AK- | «Pa- 60Ta CBMHLOBOrO | XMMUYECKUX UCTOYHWUKOB CBMHLIOBOr0 akKyMynsTopa, Hanpshxe- HKs,
KyMynsiTopbl aKKyMy-nsiTopa» TOKa. YMeTb 06bACHATD MOHUMATb, KaKkue peakuum NCTOYHUK

MPOLIECChI,

npoTeKatoLLme npy
3apsiKke v paspsiake

AKKYMyNSTOPOB

NpOTEeKakoT Npy ero
3apsaaKen paspsiake

nuTaHunsa nabopa-
TOPHbIN

4. HeopraHunuyeckas xumus

31. | lanoreHoBoaopo- | JlabopaTopHbIM OMbIT MoBTOpPUTbL M 0606WNTL MpoBECTM KOHAYKTOMETpUYe- [laTumK anekTpo-
abl. Conu «CpaBHuTENbHOE 3HaHWUA O ranoreHoBOAO- CKME U3MEPEHMS M HA OCHOBA- | MPOBOAHOCTY,
ranore- onpege- NeHve | poaax, o consix HUWM NOMYYEHHbIX AAHHbIX MarHuTHas me-
HOBOZOPOAHbIX pacTBOPUMOCTY ra- | ranoreHo-BOAOPOAHbIX CpaB-HWUTb PacTBOPUMOCTb Lwanka
KUCnoT noreHnaoB cepedbpa» Kucnot xnopuaa, 6pomuaa v noaunaa

cepebpa
32. | CepHas kucnota JNabopaTopHbIii ONbIT MoBTOPUTL M 0606LWMTH NccnepoBatb 0cO6eHHOCTM | [laTumMK 3neKTpo-

neé conu

«B3aumopelicTeue
rmapo-kcuaa 6apusi ¢
CEPHOM KMUCIOTOW»

3HaHWS1 O CBOMCTBax cep-
HOW KUCNOTbI, €€ Consix

NPOTEKaHWS peakunn HenTpa-
NM3auumn Mexay pactTBopamu
CEpHOIA KMCNOTbI M pacTBopa-
MU rmapokcuaa 6apus

NpOBOAHOCTH,
MarHuTHas Me-
wanka, 6ropeTka

BEUWUX
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MpodonxeHue
Ne TeMma Copep)xaHue LleneBas yctaHOBKa ypoka Kon-g0 MnaHnpyemble pe3ynbrathbl Mcnonb3osanme
n/n P ¥ yp yacoB Py pesy obopyaoBaHus
33. | Xeneso, ero NabopaTopHblii ONbIT MoBTOPUTL 1 0606WNTH 1 WccnepoeaTb npouecc anek- | [aTtuuk gaene-
CBOM-CTBa «OKucneHve xenesa BO 3HaHMS O CBOWCTBaX Xene- TPOXUMMUYECKON KOPPO3MK HWSI, AaTuYmK
B/T@XXHOM BO3Jyxe» 3a »Kenesa Ha Bo3ayxe Kuc-nopopaa
5. Ponb XMMUM B YXM3HM YenoBeka
34. | Xumusa B noBcea- | JlabopaTopHbii onbIT «Mc- | MoBTOpUTL U 0606WNTD 1 Ha ocHoBaHuK aHanu3a pe- Aatumk pH

HEBHOW >XWU3HM.
Motowue n
yucTa-wue
cpeacTea

CneaoBaHue pacTBopoB
XO3SWCTBEHHOrO W Tyaner-
HOrO MblNa, CUHTETUYECKUX
MOIOLLUMX CPeacTB»

3HAHWS O CBOMCTBAX Mo-
BEPXHOCTHO-aKTUBHbIX Be-
wects (MAB). YMeTb
06b- ACHATb MotoLLee
penctenelAB

3ynbTaToB U3MepeHus pH
pacTBOPOB pa3/IMyHbIX
MOIO- LUMX CPeacTB caenaTtb
BbIBOA 06 MX
3KCMNyaTaumMOHHbIX
CBOMCTBAXx
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