MMOACHUTEJIbBHA S 3ATIMCKA

PebeHoOK ¢ poxJIeHHsS OKPY)XEH Pa3IMYHBIMU BEIIECTBAMH M JOJDKEH YMETh 00pamarhcsi ¢ HUIMH. 3HAKOMCTBO YYal[MXCsl C BELIECTBAMM, U3 KOTOPBIX COCTOHMT
OKPY KAIOIWMH MHp, MO3BOJSET PACKPHITh BaXKHEHIIME B3aMMOCBS3M YENOBEKA M BEIIECTB U CPEie ero oOMTaHus. 3HAKOMCTBO JeTeil ¢ BeleCTBAaMH, XHMUUECKUMH
SIBICHUSIMA HAa4YMHACTCS elle B paHHeM jaercTBe. Kaxaplii peGCHOK 3HAKOM C HA3BaHMSIMU MPUMEHSEMBIX B OBITYy BELIECTB, HEKOTOPHIMU [OJE3HBIMH HCKOMAEM
piMu. OZHAKO K Hayally M3y4eHUs XMMHHM B 8-M Kilacce IO3HABAaTEJIbHBbIC MHTEPECHl MIKOJIBHHKOB B 3HAYMTENBHOW Mepe ociabesaroT. [locienyromee u3yueHue
XUMHH Ha ypoKaX JUIi MHOTHMX Y4allUXcs IIPOTEKaeT He O4YeHb YCMEIIHO. JTO O00YCIOBIECHO CIOKHOCTBIO MaTepHaja, HEPalHMOHAIBHO CIHPOEKTHPOBAHH BIMH
nporpaMmmaMu ¥ (OpManbHO HamuCcaHHbIMH ydeOHMKamu 1m0 xumun. C nenbl0  (GOPMHPOBAHUS OCHOB XHMHYECKOrO MHPOBO33PEHHSI MpeAHA3HAYCHA
IporpaMMa BHEYPOUHOMH aeaTenbHOCTH «HOHBIH XUMUK».

IIporpaMMa MoAM(UUIMpPOBaHA, COCTaBIEHa Ha OCHOBe mporpammbl UepHoGenbckoit I'M., lementbeBa A.M. «Mup riaasamn xumuka» (UepnoGenbckas, I'M.,
Jlementbes AWM. Mup riazamu xuMmuka. YdeOHoe mocobue. K mporneneBrudeckoMy Kypey xumuu 7 kiacca. Xumusi, 1999) u oprueHTHpOBaHa Ha 00y4aromuxcs 7-8
Kjacca, T.e. TOr0 BO3pacTa, B KOTOPOM MHTEPEC K OKPYKAIoIeMy MUPY OCOOCHHO BEIHK, a CHEI[HaIbHbIX 3HAHMII ellle He XBATaeT.

JlaHHas mporpaMMa COCTaBJICHA M0 YYEOHBIM IIOCOOUSM C HOAPOOHBIMU HHCTPYKIMSIMU M HEOOXOJMMBIM TEOPETHUECKIM MaTEPHUAIOM.
TIpu peanusainuu faHHOI nporpaMmsl GyzaeT 3ajeiicTBoBaHO obopynoBaHue HeHTpa «Touka pocta».

I_Ie.l'[]): YAOBJICTBOPUTH MO3HABATCIIBHBIC 3aIIPOCHI neTei, pa3BHUBaTh HCCIIEe0BATENbCKHI MOIX0 K HU3YYCHHUIO OKPYXKAIOIIETO MHpa U YMCHUEC IPUMCHATH CBOH 3HAHUA
Ha IMPAKTHUKE, PAaCIIUPUTH 3HaAHUS yJallluXCs O IPUMEHECHUH BCIIECTB B [MOBCEIHEBHOM JKU3HH, peain3oBaThb OGH.IeKyIIBTypHBIﬁ KOMITIOHCHT.

3anauu:
IIpeomemmnvie:
¢ CdhopmupoBaTh HABBIKH JJIEMCHTAPHOMN HCCIIEI0BATEIbCKON paboThI;
e PacmupuTh 3HaHMS yHalUXCs O XUMUH, YKOJIOTHH;
¢ Hay4uTb NpUMEHATh KOMMYHHKATHBHBIC M [PE3CHTAL[IOHHBIC HABBIKH;
e Hayuuts opopMIIsiTh pe3yaIbTaThl CBOCH pabOTHI.
Memanpeomemnvie:
¢ Pa3BuTh yMeHHE NPOCKTUPOBAHHS CBOCH JIEATEILHOCTH;
¢ IIpoxomkuTh HOPMHPOBAHHE HABBIKOB CAMOCTOSTEIBHON PabOThl C pasIMYHBIMH HCTOYHUKAMH HH(OPMALNH;
¢ IIpomomKuTh pa3BUBATh TBOPUECKUE CIIOCOOHOCTH.

Jluunocmmuvie:



. l'lpoaomxnﬂ, BOCIIUTaHHE HABBIKOB DKOJIOTMUECKOH KYJIbTYPbl, OTBETCTBEHHOI'0 OTHOILLICHHUS K JIIOJISIM U K IIPUPOJE,
. COBCPLHCHCTBOBE[TL HAaBBIKU KOJUICKTUBH Oi paﬁOTH;

. Cr1ocoO6CTBOBATh MOHUMAHHUIO COBPEMEHHBIX HpOGJ’ICM DKOJIOTUHU U CO3HAHUIO UX aKTyaIbHOCTH.

CpokHu peajiu3aluuu NporpamMmsl.
IIporpamma paccuntana Ha 1roj u pa3duTa Ha MOAYJH, O0IIee KOJTHYECTBO 4acoB - 34.

le/IHllHHbl, JeKalme B OCHOBE paﬁOTbI 10 nmporpaMmme:
IMpuanun no6posonsHOCTH. K 3aHATUAM TOMYCKAIOTCS BCE JKETAIONINE, COOTBETCTBYIOMNE JAHHOMY BO3pAcTy, Ha JOOPOBONBHOM OCHOBE H OECIIaTHO.

[Tpuniun B3auMoyBakeHus. Pebsta yBaxaloT HHTEPECH! APYT ApYra, HOAACPKHBAIOT U IOMOTAIOT APYT APYTY BO BCEX HAUHMHAHHSX;

[Tpuniun HayyHocTH. Beck MaTepHal, NCIONb3yeMbIH Ha 3aHATHAX, HMEET MO/ COOOH HayYHYIO OCHOBY.

[IpHHIHUI TOCTYIHOCTH MaTepHaia H COOTBETCTBHsS Bo3pacTy. Pebsra MoryT BHIOMpaTh TeMBbI pabOT B 3aBHCHMOCTH OT CBOMX BO3MOXKHOCTEH U BO3pacTa.
[TpUHIHUI TPAKTHYECKOH 3HAYMMOCTH T€X MJIM HHBIX HaBBIKOB M 3HAHHUI B MOBCEHEBHOM JKH3HU YYallerocs.

ITpuHLIMI BapHAaTHBHOCTH. MaTepuas U TeMbl I H3YUSHHsI MOXKHO MEHSTh B 3aBUCHMOCTH OT HHTEPECOB U MOTpeOHOCTelH pedsT. Yualiuecs caMi BoIOUpaioT
o06beM 1 KauecTBO padot, Oyap To ydeGHOE HCCIeI0BaHNE, WK TeOpeTHYECKast HH(POPMAIHs, NN TBOPYSCKUE 3aJaHUS U T.A.

HpI/IHIII/Il'I COOTBETCTBHSA COACPIKAHHUs 3alpocam pEGCHKa. B pa60Te MBI OIIMpPAaeMCs Ha TE€ apryMeHTBI, KOTOPBIC 3HAYAMBI I ITOAPOCTKA ceifuac, KOTOpBIE
ceroaHs nanyT €My T€ UM UHBIC IIPEUMYIIECTBA UL COLIMAJIbHOM ajanTanuu.

HpI/IHIII/Il'l zm(b(l)epeHunaunH W MHAWUBHAYyaJIU3alluH. PeGsita BI:I6I/Ipa}0T 3a/laHus B COOTBETCTBHH C 3alIpOCaMU U HHAWUBUAYAJIbHBIMHU CIIOCOOHOCTSIMH.
B coorBeTcTBHM C BO3pacTOM IIPUMEHSAKOTCA pamooﬁpan—me d)OpMLI JCATCIIBHOCTH 66(}62{3, urpa, npaktTuieckas pa60Ta, OKCIICPUMEHT, Ha6m0aeﬂne, JKCIIpecc
-HACCJIENOBAHNE, KOJIICKTUBHBIE W HWHAWBHUAYAJIbHBIE HCCICAOBAHHUA, CaMOCTOSATEIbHASL pa60Ta, 3amuTa  MCCIICA0BATCIBCKUX pa60T, MI/IHI/I—KOHdJCpeHHI/I}L

KOHCYJIbTallus.

KonnextuBHble (OPMBI HCNONB3YIOTCS HPH H3YYCHHH TEOPETHYECKUX CBEACHHH, O(OPMICHHMH BBICTABOK, IPOBEACHHU SKCKypcuil. I'pymmossie (hopMbl
MPUMEHSIOTCS IIPH POBEJISHUH TPAKTHUYECKUX paboT, BBIMOJIHEHUH TBOPUECKUX, HCCIIE0BATEIbCKUX 3a/laHHil.

WuauBuyanbasie GOpMbl pabOTh IPUMEHSIOTCS IPU paboTe ¢ OTAENbHBIMU pedsTaMu, 001aJalo MU HU3KUM HJIH BHICOKUM YPOBHEM Pa3BHTHS.



Htorom IIPOBEACHUS na60paT0pHHx WU IIPAKTHYCCKUX pa60T SBJISIIOTCS OTYUCTBI C BBIBOJAMH, PUCYHKaMH. Ha 3anarusx Kypca ydamuecs y4JaTcs rOBOPUThH,
OTCTanBaTh CBOXO TOUKY 3pEHHS, 3allIUIaTh TBOPYCCKUE paGOTB], OTB€YaTh HA BOIPOCHI.

MeTtoabl 1 IpHEMBI.
ITporpamMma mpeaycMaTpuBaeT NPUMEHEHHE Pa3INYHbIX METOJ0B H MPHEMOB, Y4TO IIO3BOISIET cAeaaTh 00y4deHne 3G HEKTUBHBIM U HHTEPECHBIM:

*  CEHCOpHOro BocmpusTHs (JeKuuu, npocMotp Buaeoduismos, C);

e mpakrudeckue (1abopaTopHbie PabOTHI, IKCIIEPUMEHTBI);

*  KOMMYHHKaTHBHbIE (ZMCKycCHH, Gece/ibl, poJieBbIe UIPbI);

*  KOMOWHHpOBaHHBIE (CAMOCTOSTEIbHAS pa0OTa YUaIMXCsl, SKCKYPCHH, HHCLCHHPOBKH);

e mpoOieMHbI (Co31anne Ha ypoKe MPOOIEMHOM CHTYalUn).
IIporuo3upyemsie pe3yabTaTbl OCBOCHUSI BOCIHTAaHHHKAMU 00pa30BaTEIbHON IPOrpaMMbl B O0YICHHUH:

*  3HaHHE [PABUJI TEXHUKH 0E30MaCHOCTH IpH paboTe ¢ BellecTBaMHi B XUMHYECKOM KaOuHeTe;

*  yMEHHE CTaBUTh XMMHYECKHE KCIECPHMEHTHI;

*  yMEHHE BBINOIHATH HCCIIENOBATENBCKHE PAOOTHI U 3alUIATh HX;

*  CIIOXHUBILKECS TPEACTABICHUS 0 OyayieM npodecCHOHaNIbHOM BBIOOPE.B BOCIIUTAHHH:
TIporuo3upyemsie pe3yabTaTbl OCBOCHUS BOCIIUTAHHUKAMH 00Pa30BaTEIbHOM IPOrpaMMbl B BOCIHHTAHHH:

*  BOCIMTAaHWE TPYAONIOOHS, YMEHHUs pabOTaTh B KOJUIEKTHBE M CAMOCTOSTEIIBHO;

*  BOCIIMTAaHHE BOJIH, XapakKTepa;

* BoOCIHTaHHE OEPEeKHOT0 OTHOLICHHS K OKpyXKarollei cpee.
Ilenarornveckue TEXHOIOTHH, HCIOIb3yEMbIC B O0yICHNH:

¢ JIMYHOCTHO-OPHEHTHPOBAHHbIE TEXHONIOTHH TT03BOJISIOT HANTH HHAMBHUAYAJIbHBIM MOAXOM K KQXK/IOMY PeOCHKY, CO3aTh ISl HErO HEOOXOAMMBIE YCIIOBH S
komdopra u ycrnexa B 00y4eHUH.

OHH IIpelycMaTPUBAIOT BEIOOP TeMbl, 00beM MaTepHaja Cyu4eToM CHJI, ClIOCOOHOCTEH U MHTEPECOB peOeHKa, CO3AAI0T CUTYAI[HI0 COTPYAHUYECTBA [UIsi OOIICHHUS C
JPYTHMH YICHAMH KOJUIEKTHBA.



e UrpoBble TEXHOJIOTHH TOMOTAIOT peOeHKyY B popMe Urpbl YCBOHTH HEOOXOAMMBIC 3HAHUS U MPHOOPECTH HYXKHbIE HaBbIKH. OHHU MOBBIIAIOT AKTHBHOCTD U
HMHTEpeC AeTeH K BHIOIHACMOH pabore.

e TexHomorust TBOPUECKON AEATEIBHOCTH UCIOIb3YETCS Ul MOBBIMICHHUS TBOPUYECKOH aKTHBHOCTH JIeTeil.

e TexHomorus uccien0BaTeIbCKON AEATENbHOCTH MO3BOJSAET Pa3BUBATh y AeTeil HaOM0AaTeNbHOCTD, JOTHKY, OONBIIYI0O CAMOCTOATENb HOCTh B BBIOOpE
1LeJeil 1 MOCTaHOBKE 3a/1a4, MPOBEJCHUH OIBITOB U HAOJIIOICHUH, aHanu3e 1 06paboTKe MONY4eHHBIXPE3YIbTATOB. B pe3ynbTaTe NPOMCXOAUT AKTHBHOE OBJIAJCHHE
3HAHUAMH, YMEHUSAMH U HaBBIKAMH.

*  TexHONOrUsl METOJOB NMPOEKTa. B 0CHOBE TOro MeTO/a JNIEKUT Pa3BUTHE TO3HABATENbHBIX HHTEPECOB YUaIIUXCsl, YMEHHE CaM OCTOSATENBHO
KOHCTPYHMPOBATh CBOHM 3HAHHUS, OPHEHTHPOBATHCS B MH(OPMAIMOHHOM IIPOCTPAHCTBE, Pa3BUTHE KPHTHUYECKOTOMBIIUIEHHS, (OPMHUPOBAHHE KOMMYHUKATHBHBIX H
MPE3EHTAlMOHHBIX HAaBBIKOB.

Cpencrsa:
*  mporpamMMHOe o0ecreueHH e;
¢ VIHTepHeT TEeXHOJOTHH;
e obopynoBanue mnentpa «TOUYKH pocTar.

MeToap! KOHTPOIISL: KOHCYIBTALHS, JOKIAJ, 3alHTa HCCICAOBATEIBCKUX PaboT, BEICTYIICHHE, BEICTABKA, IPE3CHTALNS, MUHH-KOH(GEPEHIMS, HAyTHO-
HCCIIeI0BATENbCKAs KOH(epeHIIHs.

O:xngaemMble pe3yJbTaThl.
JInuHocTHBIE:

*  0CO3HaBaTh ceOs [EHHON YacThIO GOIBIIOrO Pa3sHOO6PAa3HOTO MUpa (IIPHPO/LI U OOILIECTBa);

*  HUCHBITBIBATH YyBCTBO IOPJOCTH 33 KPAcOTY POJHOI NPHPOMBI, CBOIO Mailylo PoauHy,crpany;

¢  (dopMynaupoOBaTh cCaMOMY IIPOCTbIE NPABHIIA MOBEACHHS B IPUPOJIE;

*  ocos3HaBaTh cebs rpaxjaaHuHoM Poccuu;

*  OOBSCHATB, UTO CBA3BIBACT TEOS C MCTOPHEH, KyIbTYpOi, Cy1b00ii TBOeTo Haposa u Bceit Poceun,

*  MCKaTh CBOIO NO3HIHUIO B MHOr00Opa3HH OOIIECTBEHHBIX U MUPOBO33PEHYECKUX MO3HIMI, ICTETHYECKHX H KYJIbTYPHBIX NPEANOYTEHHUH,

yBaxaTb MHOC MHCHHUEC,



e  BBIpabaTHIBATh B MPOTHBOPEUMBBIX KOH(OIMKTHBIX CUTYal[HsAX IPaBHIIa MOBEACHUI. M eTanpeMeTHbIE:
B obracmu kommynuxkamuenvix YVII.

*  OpraHM30BBIBATH B3aUMOJCUCTBHE B rpyIe (pacnpeaessth poiiH, J0roBapHBaThCs APYT C IPYyroM U T.1.);
e mpeaBuzaeTh (IIPOTHO3UPOBATH) MOCIEACTBHS KOJUICKTHBHBIX PELICHHUIT;

* O(I)OPMJ'[ﬂTL CBOM MBICJIK B yCTHOﬁ U MUCbMEHHOI peun C y4e€TOM CBOUX yqe6HLIX U )KU3HCHHBIX PEYEBBIX CHTyaHHﬁ, B TOM YHCJI€ C IPUMEHCHUEM CPEJICTB
UKT;

*  pH HEOOXOAUMOCTH OTCTAaMBATh CBOIO TOUKY 3PCHMS, apIyMEHTUPYS ¢e. Y UUThCS MOATBEPKAATh apryMEHTHI (haKTaMH;

*  CcIymath APYTHX, MBITAThCS IPHHUMATH APYTYI0 TOUKY 3PEHHS, OBITh TOTOBBIM H3MEHHTH CBOIO TOUKY 3PCHIS.

B obnacmu pezynamuenvix YV/I.

*  OIPEHEIATH LeNb yIeOHOIl AEsTETbHOCTH C IOMOIBI0 YIUTEIS H CAMOCTOSTEIbHO, HCKATh CPECTBA €€ OCYIIECCTBICHHUS;

*  y4uTbCA OOHApYKMBATh U POPMYIHPOBATH y4eOHYIO MPOOIEMY, BHIOHPATh TEMY HPOCKTa;

*  COCTaBISATbH IUIAH BBIIIOJIHEHUS 334, PEUICHUS IPOOIEeM TBOPYECKOTO M IIOMCKOBOTO XapaKTepa, BHIIIOJIHEHUS IPOEKTa COBMECTHO C YUHUTEIIEM;
e paboras 110 IUIaHy, CBEPATh CBOM ACHCTBHUS C L[EIbIO U, IPH HEOOXOAMMOCTH, HCIIPABIATh OLIHOKH;

¢ paboTas 10 COCTaBICHHOMY IUIaHy, HCIIONb30BaTh, HAPSY C OCHOBHBIMH, ¥ JIOMOJHHUTEIbHBIE CPEICTBA (CIIPaBOYHAS JINTEPATYpa, CIOKHBIC MIPHOOPHI,
cpexncrea UKT);

e mpeamnonarath, kakas HHGOPMALUS HYKHA,
e 0oTOMpaTh HEOOXOAMMBIC CIIOBAPH, YHIUKIONCIUH, CIIPABOYHUKH, JICKTPOHHBIC AHCKH;

*  CONOCTABIATH U OTOMpPATh HHYOPMALHIO, TIONYICHHYO U3 PAa3IMYHBIX HCTOYHHKOB (CIOBApH, SHUMKIONEANH, CIIPABOYHUKH, SJIEKTPOHHbIC AUCKH, CETh
UntepHert);

. BLIGI/[paTI) OCHOBaHHUS JUISL CPAaBHCHUS, Knaccnd)mcaunn 00BEKTOB;
. YCTaHAaBIMWBAaTh AHAJIOTUX U IPUIUHHO-CIICICTBCHHBIC CBS3H,
* BBICTpanBaTh JIOTHYECCKYIO IIETb paccy)lcz[ennﬁ;

. IpeACTaBIIATH I/IH(i)OpMaLII/I}O B BHJIE TaOJHUII, CXEM, OMOPHOTO KOHCIICKTA, B TOM YHCJIC C IPUMCHCHUEM CPEACTB HUKT.



*  OpraHM30BBIBATH B3aHMOJEHCTBHE B rpymie (pacHpeiessTh PONH, JOrOBapUBATHCS APYT C APYTOM H T.1.);
*  OpeABHAETH (IIPOTHO3HPOBATH) IOCIEACTBHS KOJUICKTHBHBIX PEIICHHII;

. O(I)OPMJ'ISITI: CBOH MBICJIM B yCTHOﬁ W THCHbMEHH O peYH C YYETOM CBOUX yqeﬁ]—lmx 1 JKU3HCHHBIX PEYEBBIX chyauuﬁ, B TOM YHCJI€ C IPUMEHECHUEM CPEICTB
UKT;

*  1pu HEOOXOAMMOCTH OTCTAMBATH CBOIO TOUKY 3PEHUS, apryMEHTHPYS €e. Y UUThCS HOATBEPXKIATh ApPTyMEHTHl (haKTaMH;
e Clymarth APYTUX, MBITAThCS NIPHHUMATH JIPYTYIO TOYKY 3pEHHs, ObITh TOTOBBIM H3MEHHUTH CBOKO TOYKY 3PEHHUS;

* B XOJC MPEACTABICHUS MPOCKTA YUUThCS AaBATh OLCHKY €r0 pe3yIbTaToB;

*  IIOHMMAaTbh IPUYMHBI CBOETO HEYCIEXa M HAaXOJUTh CIIOCOOBI BHIXO/A U3 ATOH CHTYaIHH.

IIpenmernsie

e mpenmoJiaraTh, Kakas nHGopmanus HyKHa;

e orTOHMpaTh HEOOXOAMMBIE CIIOBAPH, PHIUKIIONEUHN, CIIPABOYHHUKH, JICKTPOHHBIE TUCKH;

*  CONOCTABNATH U OTOUPATh MHPOPMAIHIO, MONYIECHHYIO U3 PA3IMYHBIX HCTOYHUKOB (CIOBAPH, JHIMKIONEINH, CIPABOYHHKH, DIICKTPOHHBIE UCKH, CETh
Wurepuer);

* BbI6HpaTL OCHOBaHHUSA JUIsL CPABHEHUS, KHaCCHq)MKaHHH 00BEKTOB;
. YCTaHaBJIMBATh aHAJIOTUU U MPUINHHO-CJICICTBCHHBIC CBA3H,
* BBICTpanBaTh JIOTHYECCKYIO LIECTb paccy)lcz[ennﬁ;

* NpEACTaBIIATH HH(i)OpMaLIH}O B BHUJIC Ta0JIHII, CXEM, OMOPHOT'O KOHCIIEKTa, B TOM YHCJIC C IPUMEHECHHUEM CPEJICTB HKT.

Y4eOHO-METOJUYCCKUN KOMIIICKT

1  HOwubIH XUMHUK, HIN 3aHUMATEIbHbIC ONBITH C BEL[ECTBAMU BOKPYT HAC. HJLIIOCTPHPOBAHHOE MOCOOHE AJISI LIKOJBHUKOB, H3yYaIOIIN X €CTECTBO3HAHHE,
XHMHUIO, 3KoJoruio. - ABT.-coct.. H.B. I'py3neBa, B.H. JlaBpoBa, A.I'. MypaBbeB - 3. 2-e,nepepa6. u non. - CI16: Kpucmac+, 2016. — 105 c.

2. Mypasbes A.l'., llyran H.A., Jlasposa B.H. Dxonoruueckuii npaktukym: ydeOHOe mocobue ¢ KOMI JieKToM kapr-uHcTpykuuit/ Ilox pen. k.x.H. Al
MypaBbeBa. -2-¢ u3n., ucnp. -CI16.: Kpucmac+, 2014. - 176 c.

3. AnexcuHckuii B. 3annmarensHbie onbIThl 10 XuMuH. - M.: IIpocBemenne, 2018.

4. Tonsadensy M.I'. Bueknaccuas pabora o xumuu. - M.: IIpocsemenne,2016.-191c.



5. T'pocce D., Baiicmantens X. Xumus s no6o3uarensubix. JI.: Xumus, 2018.

6. Komnapes Bb.A. Jlro603HaTensHbIM 0 XuMuH. - M.: Xumus, 2015.

7. Crenun B.J., Anmuk6eposa JL.IO.. 3anumarensusie 3aanus 1 3 QexTHbIe onbIThl M0 XuMun. «IPODA», M., 2014
8. Crenun B.JI., Anuk6eposa JI.FO.. Kuura no xumuu uist gomanrsero urenus. «XNUMUS» M., 2015

9.  Kommuekr o6opynoBanus mentpa «Touka pocray.

Kputepun oueHku 3HaHMii, yMeHHIl 1 HABHIKOB.
Huzkuit ypOBeHL: YAOBJIETBOPUTEIBHOE BJIaICHUE TeopeTW{ecxoﬁ Hchopmauneﬁ II0 TEMaM Kypca, YMEHHUE IIOJIb30BaThCA JTUTEPATY pOﬁ IIpH ITOATOTOBKE
CO00LICHHIl, ydacTHe B OpraHU3alUK BHICTABOK, JJIEMEHTAPHBIC MPECTABICHHs 00 UCCIIEI0BATEIbCKON NEATEIBHOCTH, ITACCHBHOE y4acTHE B CEMUHApax.

Cpennuit ypoBeHb. JIOCTATOYHO XOpOIIEE BIIAJICHHE TeopeTHdyeckod MHpopMaluedr mo Kypcy, yMEHHE CHCTEMAaTH3MPOBATH M MOAOMPATh HEOOXOAUMYIO
JIMTEpaTypy, IPOBOAUTh HCCIECIOBAHHA M ONPOCHI, MMETh NPEICTABICHHE O Yy4eOHO-HCCIIENOBATENbCKOH NEATENbHOCTH, ydacTHE B KOHKYpCaX, BBICTAaBKaX,
OpraHM3aluH U MPOBEACHUN MEPONPHATHIA.

Beicokuii ypoBeHb: cB0OOHOE BiIaJicHHE TeopeTndeckoil nudopmariueii mo Kypecy, yMeHne aHaaIu3upoBaTh JUTEPATYPHbIC HCTOYHUKY H JAHHbIC
HCCIIeZI0BAHHUN M OIPOCOB, BBISBIATH MPHYMHBI, 1T0J0MPATh METObI HCCICAOBAHHS, TPOBOAUTE y4eOHO0-HCCIICI0BATEIBCKYIO ACATEIbHOCTh, aKTHBHO IIPUHUMATh
ydacTHe B MEPONPHATHSAX, KOHKypCaX, IPUMEHATh MOJTYYSHHYI0O HH(POPMALUIO HA MPAKTHKE.

OueHka 3¢ peKTHBHOCTH PabOThI:
Bxomsmuii KOHTPOIb - ONPeeICHHE YPOBHS 3HAHUIT, yMEHHII, HABBIKOB B BUJE Oecell, MPaKTHIECKUX PabOT, BUKTOPUH, HIP.

HpOMe)KyTO'—IHLI]‘;I KOHTPOJIb: KOJUIEKTUBHBIN aHAJIN3 KaXJ10W BBITTOJTHEHHONH pa60’rr,1 M CaMOaHaJIu3; MpoOBEpKa 3HaHUH, yMeHHﬁ, HaBBIKOB B X07i¢ Oeceibl.

WTtorossit KOHTPOJIb: MPE3CHTAMN TBOPYECKUX M MCCICIOBATEIBCKUX pa60T, y4acTu€ B BBICTaBKax W MEPOIPUATHAX, YyJaCcTHEC B KOHKYpcax
HCCICO0BATCIBCKUX pa60T B IIKOJIbHOM HayYHOM 0o0mecTBe, 9KOJIOTHYECKOM OOIIECTBE.

DopMBI TOABEICHHUS UTOTOB PEATH3ALUHU IPOTPAMMBIL.
e HTOroBbie BHICTaBKH TBOPYECKHX PaboT;
e Tloprdonno u npe3eHTalny UCCIeL0BATEIbCKON AeATeIbHOCTH;
¢  VYuacTue B KOHKypCax HUCCIEJOBATEIBCKUX paboT;

ITpe3eHTanust UTOroB pabOTHI HA 3aCEAaHHH LMIKOJIBHOIO HAYYHOro 0o0IecT



TemaTuueckoe IJIAHUPOBAHUE MaTepHuaJja B 8 kuacce

Tema

Mertoabl TO3HAHUS B
XUMHH. DKCIEepH-
MEHTaJIbHbIE OCHOBBI
XUMHH

Merozbl NO3HAHUS B
XUMHH. DKCIepu-
MEHTAJIbHBIE OCHOBBI
XUMUH

Merozbl MO3HAHUS B
XUMHH. DKCIIepH-
MEHTaJIbHbIE OCHOBBI
XUMHUH

MeTozbl MO3HAHUS B
XUMHH. DKCIIepu-
MEHTAIbHBIE OCHOBBI
XUMHHA

Cogaepxxanune

Ipaktuueckas pabora Ne 1
«3yueHne CTpOCHUS MIIAMEHU»

Jla6opatopusrii oneiT Ne 1 «/lo
KaKoW TeMIepaTypbl MOXHO
HarpeTh BEIIECTBO?»

JlaGopaTopHbiii onbiT Ne 2
«/3MepeHne TeMInepaTypsl

KHUIICHHUSA BOABI C MMIOMOIIBIO JaTYHWKa POBBIX NJaTYUKOB U aHAJIO-

TEMIIEPAaTypbl U TEPMOMETPa»

Jla6opatopHsrii onbiT Ne 3
«Ompenenenne TemMnepaTyphl
TUIABJICHUS] ¥ KPUCTAJUIN3ALNN

MeTaja»

Kon-po
IleneBast ycTaHOBKa ypoka

4acoB
3HAKOMCTBO C OCHOBHBIMU 1
METOAaMH HayKH
3HAKOMCTBO C OCHOBHBIMH 1
METOAaMH HayKH
JlaTh mpejacTaBICHHE O
TOYHOCTH U3MepeHui 1ud- 1
TOBBIX MPHOOPOB
CdopmupoBath npejicras-
JICHHE O TeMIepaType
IUTABJICHUS, OOPaTHMOCTH 1

TUIaBJICHHUS U KpUCTAJIIIN3a-
i

nJ'IaHpreMB]e pe3ylbTaThl

‘YMeHue noab30BaThCs Harpe-
BaTEJILHBIMH IPUOOpaAMH

OmnpenensiTe BO3MOXHOCTh
[POBEJICHNUSI PEaKIHil U IIPO-
11eCCOB, TPEOYIOINX HarpeBaHUs

VYMeHue BoIOUpaTh IPUOOPBI ISt
HPOBEJICHHUS U3MEPEHUIA,
TpeOyONIMX TOYHOCTH MOKa-
3aHUM.

3HaTh IIPOLECCHI, IPOTCKAIOIINE
TIpH TUIABJICHUH BEIIECTB U UX
KpucTaJuitndanuu

Hcnone3oBanue

ob6opynoBaHus

JlaTyuk TeMnepaTypsl

(TepMonapHslii), CIUPTOBKA

JlaT4nk TemMnepaTypst

(TepMoOnapHsIii), CIUPTOBKA

JlaT4nk TeMnepaTypsl

MJIATHHOBBIH, TEPMOMETDP,

DJICKTpUYECKas MIINTKa

JlaTunk TemIepaTypsl
(TepMonapHslii)



IlepBonavanbHBIE

XUMHUYCCKHUEC MTOHATHSA.

YucTble BelecTBa 1
cMmecu

HepBOHa‘{aJ’ILHHC

XUMHWYECCKHUEC TTOHATHA.

Oduznyeckne u
XUMHYECKUE SBICHHS

Jla6opatopHuslii onbiT Ne 4
«OmnpeneneHne BOJONPOBOJHOM
JUCTUILUTHPOBAHHON BOJBI»

JleMOHCTPAIIMOHHBII SKCIIEPHMEHT
Ne 1 «BsljesieHue U MOTIIOMICHHE
TEeIUIa — IMPU3HAK XUMHYECKOH
peakiun»

OKCHepruMEeHTaIbHOE
ornpesieNieHHe JIMCTHIIIH-
POBaHHOI1 U BOJONIPOBOAHOM
BOJIBI

N3ydyeHne XUMHYECKUX
SIBIICHUI

YMeTs oTIn4aTh BOAONPO-
BOJIHYIO BOAY OT JIHCTHILTHPO-
BaHHOM, 3HATH, OUEMY JIsS
HpPOBEJIEHNS IKCIIEPHMEHTOB
UCIONB3YIOT U CTHIIHPOBAH-
HYIO BOTY

VMeTh oTnyath Gpu3ndeckue
MPOLECCH OT XUMUIECKUX pe-
aAKIHi

JlaTuuK 371€eKTpOo-

MIPOBOHOCTH, LUPPOBOI

MHKDPOCKOII

JlaTuuK TemrepaTypbl
IUTATUHOBBIN



10

IlepBoHauanbHbIE
XMMHYECKUE TTOHSTHS.
ITpocTbie U CIOXKHBIE
BEIlECTBA

IlepBoHauanbHbIE
XUMHYECKHE TTOHSTHSL.
3aKoH coXpaHeHus
Macchl BElIeCTB

Knaccsl Heopranu-
YECKUX COCAMHCHUI.
Cocras Bo3jyxa

Kiaccsl Heopranu-
YECKUX COCIMHEHHUH.
CBoiicTBa KUCIIOT.

PactBopsl

PacrtBopst

HeMOHCTpaHI/IOHHHﬁ DKCIIEPUMEHT

Ne 2. «Pa3noxenue BOIbI
9JEKTPUYECKUM TOKOM»

JleMOHCTpaIlMOHHBIH SKCIEPUMEHT
No 3. «3aK0OH COXpaHEHHUS] MAaCChl Be

IECTB»

JleMOHCTpaIlMOHHBIH SKCIEPUMEHT

Ne 4. «OmnpenencHue cocTaBa
BO3/LyXa»

Ipaktudeckas pabora Ne 2

«[Tomyuenue MeIHOTO Kyrmopoca»

Jla6opaTopusrii onsiT Ne 5
«3yuyeHune 3aBUCUMOCTH
PacTBOPMMOCTH BEILECTBA OT
TEeMIepaTyphI»

Jla6opaTopHsiii onsiT Ne 6
«HaburoieHne 3a pocToM
KPHCTAJLIOB»

W3yuenne sBieHnii mpu
Pa3I0KEHUH CIOXKHBIX Be-
LIECTB

9KCHCpI/IMCHTaHLHOC JI0Ka-
3aTeIbCTBO JCHCTBUS 3aKOHA

ODKCIEePHMEHTAIIBHO OIpe-
JIEIUTh COAEPIKAHUE KHC-
JI0poJia B BO3/1yXe

CHHTE3 COJU U3 KUCIOTHI U
OKCHJa MeTajljia

HccenenoBaTh 3aBUCUMOCTh
PacTBOPHMOCTH OT TEMIIe-

patypbl

IToka3aTh 3aBHCHMOCTH
PacTBOPUMOCTH OT TeMIIe-
paTypsl

3HaTh, YTO P MPOTEKAHAN
peaxu il MOJIEKYIIbI BEIIECTB
paspylanTcs, a aTOMbI CO-
XpausoTes (111 BEWECTB ©
MOJICKYJISPHBIM CTPOCHUEM)

3HaTh (HOPMYIUPOBKY 3aKOHA
YMETh IPHMEHSATD €ro Ha
MPAKTHUKE, IPU PEHICHUH pac-
YETHBIX 3a/1a4

3HaTh 00BEMHYIO JIOJTIO CO-
CTaBHBIX YaCTEeH BO3IYyXa

YMeTb npoBOAUTH MPOCTEHIIN
CHHTE3bl HEOPTaHWYECKUX
BELIECTB C UCIIOJIB30BAHUEM
HUHCTPYKIHH

Hmets npesicTaBieHue o pas-
HOIi 3aBUCMOCTHU PaCTBOPH-
MOCTH BEHIECTB OT TeMIepa-

TYpEI

YMeTb ucnonb30BaTh MU PO-
BOI MHKPOCKOIT JUISl H3yYEHHs
(hopMBI KPUCTAIIIOB

IIpuGop a7 ONBITOB C BIEK-

TPUICCKUM TOKOM

Becel anekTpoHHBIE

TIpubop st onpeaeaeHus co-

craBa BO3IyXa

IudpoBoit MUKpOCKOI

JlaTauk TemmepaTypsl
MJIATHHOBBIN

Iudposoit Mukpockomn



n/n

14

15

16

17

PactBOpEI.

Tema

PacTBOpBI

Kpucrannoruapa

ThI

Knaccer Heopranu-
YECKUX COEJIUHE-
uuit. OCHOBaHHUS

Kiaccel Heopranu-
YECKUX COCIUHE-
Huit. OCHOBaHHUSA

JlaGopatopuslii onbiT Ne 7
«[lepechlIeHHBIN PacTBOP»

Conep:kanune

[Ipaxktndeckas pabora Ne 3

«OmnpeneneHre KOHIECHTPALUU
BEIIECTB KOJIOPUMETPUIECKHM
0 KaTHOPOBOYHOMY TpaduKy»

JlabopatopHslit onbIT Ne 8
«OmpeneneHne TEMIepaTyphl
Pa3IoKEHHUsI KPUCTAI-
jorujapara»

IIpakruyeckas pabora Ne 4
«Omnpenenenne PH pacTBopos
KHCIIOT U Liexodeit»

JlabopaTtopHslit onbIT Ne 9
«Omnpenenenne pH paznuyHbIX
cpen»

CchopMupOBaTE TIOHATHS
«pa30aBJIeHHbIN PacTBOP»,
«HACBILEHHBIH PaCTBOP», 1
«I1epechIIeHHbII pacTBOp»

ILeneBas ycTanoBKa Koa-Bo

ypoka 4acoB

Cdopmuposats
[pEeACTaBICHHE O
KOHIICHTPALIHH BEIIeCTBA
M KOJINYECTBEHHOM

ChopmupoBars mousTue
« Kpucrannornapar»

Cdopmuposats

npexacrasieHue o pH

Cpelbl Kak xa- 1
PaKTEPUCTUKH KHUCIOTHO-

CTH pacTBOpa

Cdopmupoats
MPEACTABICHHE O LIKANE
pH

Mwmets npeacraBienue o pas-
JINYHOHN HACBHIIIEHHOCTH pac-
TBOpPA PaCTBOPSEMBIM Bellle-

CTBOM

Ilnanupyembie
pe3yabTaThl

YMeTh onpenensitsh

KOHIEHTpaIUK pacTBoOpa,

HCHONB3YSI HHCTPYKIHIO

3HaTh CIOCOOHOCTH
KPHCTAJUIOrHAPATOB
paspymarscsi npH
HarpeBaHUHU

Ymets onpenenarts PH pac-

TBOPOB

[IpuMeHATH yMEHUS 110
ompeneneHuio pH B
MPaKTUYECKOU
JeSTeITbHOCTH

JlaT4nk TemMmepaTyps
MJIATHHOBBII

Hcnoab3oBanne
obdopynoBaHus

JlaTumk onTUYECKOM
TIOTHOCTH

JlaTumk Temmeparypsl
TJIATUHOBBIH

Hatuuk pH

Hatuux pH



Kiaccel Heopranu-

YECKUX COCIUHE-

HUil. XUMHUYECKHe
18 CBOIicTBa OCHOBA-

HUU

CBoiicTBa Heopra-

HUYECKHX COeIH-
19

HEHUI

XuMuaeckas CBs3b

20

Jla6opaTopHslii onbiT Ne 10

«Peakuus HeHTpanu3amum».

JleMoHCTpalOHHBIH
akcnepumenT Ne 5 «OcHo-
BaHus. TemnoBoi a¢ ekt

peaKkuuu rugpoKCHIA HATPUS C

YTIIEKHUCIIBIM ra3om»

JlaGopaTopusrii onbiT Ne 11

«Onpeneneﬂne KHCIIOTHOCTH

IIOYBBI»

JlemoHCTpannoHHBIH OmbIT Ne 6

«TeMneparypa maBIeHUS

BEIIECTB C Pa3HBIMU TUIIAMH
KPHCTAJNINYECKUX PEIIETOK»

DKCIepUMEHTAIBHO
JI0Ka3aTh XMMHYECKHE
CBOIICTBa OCHOBaHHUii

Hcnonb3oBarh mony4eH-
HbIe 3HAHHS [T OMpe/e-
JICHUS] KUCIOTHOCTH pac-
TBOPOB

[ToxazaTs 3aBUCHUMOCTH
(hU3UYECKUX CBOWCTB Be-
LIECTB OT THIIA
XHUMHYIECKOHN CBSI3H

TemaTnyeckoe MIAHMPOBaHHE Y1eOHOr0 MaTepuaJa B 9 Kiacce

Ne Tema

Teopus 21exTpO-
1 JIUTHYECKOH
JUCCOLHAIIHH

Teopus 35ekTpo-
JINTHYECKOMN
JCCONUAITHN

Copep:xanue

JeMoHcTpannoHHBIH onmbIT Ne 1

«TemnoBoii a3¢dext

pacTBOPECHUA BEUICCTB B BOAC»

IIpaxtnueckas pabora Ne 1
«DIEKTPONUTHI U HEIJICK-
TPOJHUTHI»

ILleneBasi ycTaHOBKA
YpOKa

ITokasars, uTO pacTBope-
HHE BEILECTB UMEET PsJL
MPHU3HAKOB XUMHUUECKON
peakuuu

Beenenne nonsTuit
«JEKTPOIUT» U

CHEJJIEKTPOJIUT»

KoJa-Bo

[ToHuMaTh CyIHOCTH
mporecca HeHTpaau3annu
¥ IPUMEHSATH IpoLecc
HEHTpaIn3auy Ha

IIPaKTUKE

YMeTh onpenenirb
KHCJIOTHOCTH ITOYB

YMeTh onpenensits TUI

KPUCTATIINICCKUX peIHéTOK

10 TeMIIeparype
[UTaBIICHHUS

Inanupyemsble
pe3yabTaThl

3HaTh, YTO pacTBOPEHHE
— (QHU3UKO-XUMHUECKHUH
nporecc

YMeTh 3KCIIepuMEHTAIbHO
OIIPEAENATh HICKTPOIUTEI
1 HEIEKTPOIUTHI

Hartuuk pH, nozatop o6béma
JKHJKOCTH, OIOpEeTKa, JaT4nK
TEMIIEPATYPHI IJIATHHOBBIH,
JATYMK JABJICHUS, MAaCHUT-
Has Melanka

Hatuux pH

JlaTuuk Temneparypbl
IUIATUHOBBIN, JaTYUK TEM-

nepaTyphbl TEPMONAPHbII

Hcnoab3oBanue

JlaTuuk Temneparypsl
TUTATUHOBBIN

JlaTuuk 3nekTpo-
IIPOBOJHOCTH



Teopus 35ekTpo-
JINTHYECKOHN
JCCON AN

Teopus 35ekTpo-
JIUTUYECKOH

JIHCCOIHAIIH.
CunbHbIC U
ciabbie DJIEKTPO-

Tema

Teopus 35eKkTpo-
JIMTUYCCKON
JIMCCOLMALlH

Teopus 3nexkTpo-
JTUTUYECKOH
JICCOLUAI U

JlabopaTopHsrii ombiT N 1
«BrnusiHue pacTBOpUTENS HA
JIHCCOLUAIHIO»

Jla6opatopHuslii onbiT No 2
«CuNpHBIC U clladble dJIeK-
TPOJIUTHI»

Conep:kanue

Jla6opatopHuslii ombiT Ne 3
«3aBHCHMOCTb JJIEKTPO-
POBOJHOCTH PaCTBOPOB
CHJIbHBIX 9JIEKTPOIUTOB OT
KOHI[EHTPAL[MH HOHOB»

IIpaktuueckas padora Ne 2

«Omnpejenenne KOHICHTPAIUH
COJIM TI0 NIEKTPOIPOBOAHOCTH

pacTBOpa»

Cdopmuposatsb
[peICTaBICHUE O
BIIMSIHHH PACTBOPUTEIS
Ha JJUCCOLHALHIO
3NEKTPONUTA

3KCHCpI/IMCHTaHBHO
BBECTH MOHATHE «CJIa0bIi
JJICKTPOIUT»

IeaeBast ycTaHOBKA
ypoka

CdopmupoBaTs
NPEACTaBICHHE O
3aBHCHMOCTH
3JI€KTPONPOBOIHOCTH
pacTBOPOB OT
3aKkpenuTh
IpeJCTaBICHUE O
3aBHCHMOCTH JICKTPO-
IPOBOJHOCTH PaCTBOPOB
OT KOHIIEHTPALUH HOHOB

3HaTh, KaKO€ BIHUSIHUE OKa-
3BIBAET BOJA HA JUCCOLIMA-

LIMIO BEIIeCTBa

YMerb onpenenarsb
CUJIbHBIC U ci1a0ble
9JIEKTPOJIHUTHI C IOMOIIBIO
JTaTYUKA IEKTPOIIPO-
BOJIHOCTH

Ilnanupyembie
pe3yabTaThl
3HaTh 3aBUCHMMOCTh
SIIEKTPOIPOBOJHOCTH
pacTBOpoOB OT

KOHIL€EHTpalluu HOHOB

YMeTb 3KCIIepUMEHTAIBHO

OnpeneiiATh

KOHHeHTpaLU/I}O ¢ OHI/I B
pacTBOpE C NOMOLIBIO
JaTdyruKa

3JICKTPOIPOBOHOCTH

JlaTuuk 3nexTpo-
IIPOBOJHOCTH

JlaT4uk 3meKTpo-
MIPOBOJHOCTH

Hcnoab3oBanue

JlaTunk 31eKTpo-
IIPOBOAHOCTH

JlaT4uk 31meKTpo-
MPOBOJHOCTH



n/n

10

Teopus 351eKTpO-
JINTUYECKON
JIICCOLHANUH.

Peaknun
HOHHOI0 OOMeHa

Teopus snexTpo-
JIUTUYECKOH
JIMCCONUALUH

XuMuueckue
peaKIuH.

OKHUCIIUTENbHO-
BOCTaHOBHTEJIb-
HBIC PeaKIHu
(OBP)

Tema

XuMu4eckue
peakuuu. OBP

JlabopaTopusrii onsiT Ne 4
«B3aumoneicTBre rupoxkcuia
Oapus ¢ CepHON KUCIOTON»

JlabopaTopusrii onbiT Ne 5
«O6pa3oBanue cojieil am-
MOHHS»

JlabopaTopHslii onbiT Ne 6
«/3y4yeHne peakiuu B3au-
MOJICHCTBHS CYJIb(pUTA HATPUS
C HEPOKCHIOM BOJOPOZa»

Coaep:xanue

Jlabopatopusrii onsiT Ne 7
«M3menenue pH B xoze
OKHCJIMTEIbHO-BOCCTAHO-

BUTCIBHBIX peaxuuﬁ»

Hccnenosars

0COOCHHOCTH MPOTEKAHHUS
peakiuu HeHTpanu3anun 1
OKCIepUMEHTaNbHO

noka3ath 00pa3oBaHue 1

HOHOB IIpU peakuu
aMMHuakKa ¢ KUCI0TaMHu

M3yuyeHune OKHUCIUTENbHO-
BOCCTAHOBHUTEIBHBIX
MPOIECCOB,
MPOTEKAOIINX C
BBIJICTICHUEM DHEPTUH

HeneBas yctanoska  KoJui-Bo

ypoka
Jlokasats, 4TO B mpouecce
npotexanust OBP
BO3MOXHO 00pa3oBaHUe
KHCJIOTHI WX [IET0YH

[IpumensaTs 3HanuA 0 peak- JlaT4MK dIEKTPO-

LUK HEUTpanu3aluuu B
HHBIX YCIOBHSIX

3Harh, 4TO BCE
pacTBOpUMBIE B BOJIE COJH
SIBJISIFOTCS] CHJIbHBIMH
3JIEKTPOIUTAMH

Hmers npezncrasieHue o
TerioBoM 3 dexre
OKHCJIMUTEIbHO-
BOCCTAHOBHUTEIHHBIX
peakuui

IlnaHupyembie
pe3yabTaThl
WmeTs npepacraBieHus o
PasIMYHBIX MPOIYKTAX
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIBHBIX
peaxuuit

MIPOBOAHOCTH, JI03aTOp
00BEMa JKUAKOCTH, OI0peTKa

JlaTuuk 27IeKTpo-
IIPOBOAHOCTH

JlaTuuk TeMrepaTypbl
TUTATUHOBBIN

Hcnonb3oBanue

Jatuuk pH



Xumuueckue
peakiuu. OBP

Xumuueckue
peaKIuy.
CKxopocTh XU~
MHUYECKO

12 peakuuu

Hewmeramsr.

Tanorenst
13

Tanorenst
14

Jla6opaTopHsiit onbiT Ne 8
«CpaBHHUTEIbHAS XapaKTe-
pHUCTHKA BOCCTaHOBHUTEIBHON
CIOCOOHOCTH METALIOBY

JleMOoHCTpalluOHHbIE ONBITH Ne

2 «M3yueHne BIUAHUA
pa3an4HBIX (aKTOpOB Ha
CKOPOCTb PEaKILHH»

KonuuectBeHHO
0XapaKTepu30BaTh
BOCCTAHOBHTENbHYIO
CIIOCOOHOCTH METAIIOB

N3y4uTth 3aBHCHMOCTb
CKOPOCTH PEaKIHU OT
pa3iu4HbIX GakTopoB

JlemoHcTpannoHHbIH ombIT Ne 3 DKCnepuMeHTaIbHOE H3Y-

«M3ydenne pu3nIecKux u

XUMHUYECKUX CBOWUCTB XJiopa»

IpakTngeckas pabora Ne 3
«OmnpeneneHue Coaep KaHus
XJIOPHA-MOHOB B IIUTHEBON

BOJIE»

yeHne GU3MYCCKUX U XH-
MHYECKUX CBOHCTB XJIOpa

Onpenenuts comepikaHue
XJIOPHJI-HOHOB B HCCIEIY-
eMBIX pacTBOpax

3Harh, YTO METAJLJIBI
SIBJISIFOTCSI
BOCCTaHOBHTEJSIMHU C pas3-
HOI BOCCTaHOBHUTEIHHOMN

CIIOCOOHOCTBIO

3HAaTh 3aBUCUMOCTD
CKOPOCTH PEakIiH OT
pa3IU4YHBIX (AaKTOPOB —
TeMIepaTypsl, KOH-
LHEHTPAIUU PEATUPYIOUIIX
BEIIECTB, KaTaIu3aropa,
TIPUPOJIBI BEIECTB,

IO a1
COIPHKOCHOBEHUS BELIECTB

3HaTh QusnUecKkne u
XUMHYECKHE CBOICTBA
TajJoreHoB. Y METh
3aMuChIBATH YPABHEHUS
peakiuii raJoreHoB ¢ Me-
TajulaMH, HEMETAJJIaMH, UX
PasIUYHYIO
OKHCITUTEIbHYIO
CIIOCOOHOCTH

YmeTh NPUMCHATH
HOHOCCIICKTUBHBIC TaTYUKHA

JlaTuuk HanpsoKeHUs

[Tpubop nis wimocTpauuu
3aBUCUMOCTH CKOPOCTHU
XMMHUYECKOH peakIuu OT
YCIIOBHI

ArmapaT JJIsL HpOBeI[eHI/IH
XUMHUYECCKUX HpOLlCCCOB
(ATIXP)

JlaTuuk XJI0pHUA- UOHOB



16

17

Tema

CepoBonopon,
cynb(uIpt

Hewmeranisr.
OKcHIbl cepbl.
CepHucras
KHCIIOTa

Hemeramnbl. AM-
MHUaK

CopepKaHue

JleMOHCTpaIlMOHHBIH OIBIT:
«[TonyueHue cepoBoaOpoaa 1
U3yYEHUE Eero CBOMCTBY.

JlabopaTopuslii ombIT: «CunTe3
ceposoziopona. KayecrBenHble
peaKkLUK Ha CEPOBOLOPOI U
cynbduas»

JleMOHCTpanOHHBIN ONBIT Ne
4«H3ydyeHne CBOMCTB CEpHUCTOTO
rasza u CepHUCTON KHUCIOThI»

JlaGopaTopHslit onmbIT Ne 9
«OCHOBHBIE CBOICTBA aMMHaKa»

LieneBan ycTaHOBKa YpOKa

N3yuuts 1ab60paTOpHbIE
CIIOCOOBI ITOIYYCHHS Cepo-
BOZOPOAA, €ro CBONWCTBA U
CBOHCTBA Cynb(GHUIOB

M3yunts cBoiicTBa CEpHU-
CTOro rasa

3KCHCpHMeHTaJ'IBHO JIOKa-
3aTh IPUHAUICKHOCTH pac-
TBOpa aMMHuakKa K crnabbIM
QJIEKTPOJIUTAM

Mnannpyembie pesynbraThbl

3naTh 1a60paTOPHBIE CIIOCOOBI
MOJIyYEeHHs CEPOBOIOPO/IA, €ro
(bu3nYecKue U XUMHYECKHE
cBOMCTBA. YMETh NPOBOIUTH
KaueCTBCHHbIE PeaKIuH Ha
CepOBOJOPOJ U COIH
CepOBOOPOIHON KHCIIOTHI,
COCTaBJISITh COOTBETCTBYIOIHE
YPaBHEHUSI XUMHYECKUX
peaxuuit

3HaTh (pU3NUECKHE U XUMUYE-
CKHE CBOHCTBA CEPHUCTOTO
ra3a. YMeTh 3aluChIBaTh
YpaBHEHHUS peaKIuii ra3a ¢
BOJIOH, CO IIET0YaMu

3HaTh, YTO PaCTBOP aMMHaKa B
BOJIE — C/IA0ObIi 2IEKTPOIHT.
VYMeThb onpenensaTs 370
CBOJICTBO C NOMOIIBIO IaTYHKA
3JIEKTPOIPOBOIHOCTH

WUcnonb3osaHue
o6opypoBaHua
Arnmnapat Juis IpOBEICHUS XU-

mugeckux peakuuii (AIIXP),
npuGOop AJIs MOTYYEHHUS Ta30B
wid annapat Kumnna

Anmapar Juist IpOBeIEHUS XU~
Muueckux peakuuii (ATIXP)

L[aT‘-II/IK DJICKTPOIIPOBOTHOCTH



18

/i

19

20

21

Oxcup asora (1V)

Tema

A3OTHas KHCIOTa

u eé conu

MusnepanbHbie

ynoOpenus

Mertannbl. Kanb-
uuit. CoenuHeHus
KaJbIUs

JleMOHCTPALIHOHHBIE OIBITHL
«[Tomyuenne okcuna asora (V) u
M3y4YEHHE €ro CBONCTBY;
«Oxucnenune okcuaa azora (I) no

okcupa asora (1V)»; «Bsaumoneii-
creue okcupa azora (V) ¢ Bojoii u

KHCIIOPOJIOM, IOJy4eHHE a30THON
KHCJIOTBI»

Cogaepxanue

ITpaktuueckas padora Ne 4

<(OHpCZ[CJ'ICHI/IC HHUTpaT- HOHOB B

TUTAaTCIBHOM pPacTBOpPE»

JlaboparopHusiit ombiT Ne 10
«OnpezneneHne aMMHAYHON
CEeITUTPBI 1 MOYECBHHBI»

Jlaboparopuslit onbiT Ne 11

«B3aumMozeiicTBre N3BECTKOBOM

BOJBI C YIIIEKUCIIBIM Ira3oM»

M3yunTh IPOMBILITCHHBIC H
nabopaTopHbIe CIIOCOOBI
noiy4deHust okcuza asora (1V),
€ro CBOHCTBA, IPUMEHEHHUE B
MIPOM3BOJICTBE a30THON
KHCIIOTBI

IleneBas ycTaHOBKa ypoka

DKCIepUMEHTATIBHO OIpe-
JIEeNIUTh COJepKaHHE HUTPAT-
HOHOB B PacTBOpax

DKCIEePUMEHTAIBHO Pa3in-
4aTh MOYEBHHY U MUHE-
paJibHBIE YIOOpEHHS

OKCIEepHMEHTABHO yCTa-
HOBUTB 00pa3oBaHUE
cpesiHel 1 KUCIoi conn

Kon-Bo
4acoB

3HATh MPOMBIIIJICHHBIC U Ja-
0OopaTOpHBIE CIOCOOBI Oy~
yenust okcupa asora (IV), ero
(usnveckue u XUMHUYECKHE
CBOMCTBA. YMETh COCTABIISATh
COOTBETCTBYIOLINE YPaBHCHHS
XUMHUECKUX PEaKIHid.

VMeTh 0OBACHSTD IPUMEHEHHE
okcuza asora (IV) B npo-
U3BOJICTBE a30THOM KUCIOTHI

IInanupyemble pe3yabTaThl

YMeTh UCNOoNb30BaTh HOHOCE-
JICKTUBHBIC TATUYUKHU IS
oIpeeNCHNs] HOHOB

YMeTh IKCIepUMEHTAIbHO
OIpeessITh MOUYCBHHY

3HaTh CBOICTBA COEIMHEHUIT
KaJIbLIUS U €ro 3HaYeHHe B
MPUPOJIE U KU3HHU YeIOBeKa

TepMOpe3UCTOPHBIH AaTINK
TEMIepaTyphl, AaT4uK pH,
JIaTYHK JIIEKTPONPOBOIHOCTH,
anmapart [l MPOBEIeHH
xuMudeckux peaxiuii (AIIXP),
MarHuTHas Melaaka

Hcnonb3zoBaHue
obopynoBaHus

JlaTyuK HUTpPAT- HOHOB

JlaTYuK 2J€KTPONPOBOIHOCTH

JlaTuuk 31€eKTpo-
IPOBOJHOCTH, MarHUTHAs Me-
mrajgka, npudop mist
HOJY4YCHHUS Ta30B MM allma-
pat Kunna
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Meramist. XKenezo JlaGoparopHsbiii onbitT Ne 12
«OKHCIICHHE Kee3a BO BIaXKHOM
BO3IyXE»

Hccnenosats npouecc
2JIETPOXUMHUYECKON KOppO-
3UM XKeJle3a B BO3LyXe

3HaTh, YTO MPOLECC KOPPO3HH
METaJlJIOB MPOTEKAET B
HPUCYTCTBHHU BOIBI U KHCIIO-
poja. 3HaTh (AaKTOpPBI, YCKO-
PAIOLIKE MPOLECC KOPPO3HU

ﬂaT'-IPlK JaBJICHUA



