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PABOYASA ITPOTPAMMA

BHEYPOUHOI1 1esAiTeJIbHOCTH « Mup XuMHH-9»
AJI51 9 KJIACCOB € MCNOJIB30BaAHNEM 000py10BaHusA HeHTpPa «Touka pocTa»

Ha O©0a3ze wnentpa «Touka pocta» oOecrneunBaeTcs peanu3anus oO0pa30BaTENbHBIX IIPOrpaMM €CTECTBEHHO-HAaydyHOU U

TEXHOJOTUYECKON HaNpaBlIE€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMU 3aKOHOJIATENILCTBA B cpepe oOpa3oBaHus U ¢
yué€toM pekoMmeHaanuii denepanbHOro oneparopa yueOHoro npeamera « X UMHs.

Y4eOHO-MeTOANYECKOE O0ecTeyeHHe Kypca XuUMUM OCHOBHOM 00111e00pa30BaTeIbHOM HIKOJIbI

1. Pymutuc I'. E. Xumus. 9 knacc. ®I'OC: yueb. s obmeoopazosart. yupexaenuii / I'. E. Pymsutuc, @. I'. ®enpaman. — M.: [Ipocsemenue, 2019.

2. Xumust: 9 KI1.: 5JEKTPOHHOE MPUIIOKEHHUE K YICOHHKY.

3. I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernast nunus yueOnukos I'. E. Pymsutuca, ®@. I'. ®enpamana. 8—9 kmaceel / H. H. T'apa. — M.:
[Ipocsemenue.

4. TabpyceBaH. U. Xumus: pabouas terpans: 9 k. / H. U. I'abpyceBa. — M.: [IpocsemnieHue.

5. I'apa H. H. Xumust: 3agaunnk ¢ «mmomontaukomy»: 8—9 k. / H. H. I'apa, H. W. T'abpyceBa. — M.: [IpocsemnieHue.

6. Pameuxuit A. M. Xumust: muaaktudeckuii marepuan: 8—9 xi. / A. M. Pagenkuii. — M.: [IpocBemenue.

7. T'apa H. H. Xumus. Ypoxu: 9 k. / H. H. I'apa. — M.: [Ipocsermienue.

8. boposckux T.A. Tectbl mo xumuu. A3ot u docdop. Yriaepon u kpemHuii. Meramipl.9 kinace: k yueOnuky I'. E. Pymsurtuca, @. I'. ®enpamana
«Xumust. 9 knacey. PI'OC (k HoBomy yueOHHKY) — M.: U3narenscTBo «Ok3ameny, 2017. — 111c¢. (Cepust «Y4eOHO-METOAMUECKHI KOMILICKT).

9. boposckux T.A. Tectsl mo xumuu. Knaccudukanus XUMHUYECKUX PEaKIUi. XUMUYECKUE PEAKIIMU B BOJIHBIX pacTBopax. I'amorensl. Kucmopon u
cepa. 9 kiacc: k yueOHuky I'. E. Pymsuruca, ®@. I'. ®enpamana «Xumus. 9 kimacen. ®I'OC (k HoBoMmy yueOHUKY) — M.: U3narenscTtBo «IK3amen», 2017.
— 109 c. (Cepust «Y4eOHO-METOIUYCCKUN KOMILJICKT ).

10. Ilepeuenp nudpoBbIx HHPOPMALIMOHHBIX pecypcoB MHTepHeTa:

IIepeyeHb TOCTYNHBIX HCTOYHUKOB HH(pOpMaLMU
B pa3znene npencTaBieH ClMCOK KHUT U CCHIJIOK Ha CalThl, B KOTOPBIX 0oJiee OIpOOHO OCBEIICHBI PA3INYHbIE ACTIEKThI PACCMAaTPUBAEMBIX

BOIIPOCOB. Hx MoxxHO PEKOMEHAOBATH KAK YUHUTCIIIO, TaK U O6y‘{aeMBIM, MMPOABHUBIINM MHTCPEC K HSy‘I&GMOfI TEMC.
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Bacwuises B.I1., Mopo3sosa P.I1., Kouepruna JI. A Ilpaktukym o ananutudeckoil xumun: Yue0. mocobue s By30B.— M.: Xumus, 2000.— 328 c.
I'pocce 3., Baiicmanrtens X. Xumus ai1s m00603HaTeabHbIX. OCHOBBI XMMHUU M 3aHUMaTenbHble onbIThl.I'[IP.1974.11ep.c Hem.— JL.: Xumus, 1979.— 392
c

Heprronsi B. ©@.Mup Boasl.— JI.: Henpa, 1979.— 254 c.
Kwunmun J{. M. O6mas xumust. [Ipaktukym L-mukpo. PykoBoacTso mas crynenToB.— M.: MITY, 2006.— 322c.

Hcnonb3oBanue mudpoBeix 1aboparopuit mpu ooydyennn xumuu B cpenneit mkose/ becnanos I1. U.Jopodees M.B., XKunun /.M., 3umuna A.U.,
Opxexosckuii [1.A.— M.: BUHOM. JlaGopatopus 3Hanuii, 2014.— 229 c.



6. Kpucramisl. Kpucrammoruaparsl: Metoauueckue ykazaHus k 1adopatopHsiM padotam. Mudraxosa H.I1I., [Terposa T.H., Paxmatymnuna 1. @.—
Kazanp: Kazan. roc. Texaon.yH-1., 2006.— 24 c.

7. Jleencon U.A.100 BOIIpocoB M OTBETOB MO XUMUH: MaTepHasl Ui MIKOJIBHBIX pedepaToB, PaKyIbTaTUBHBIX 3aHATHI U CEMUHAPOB: YueOHOe
nocobue.— M.: «M3narensctBo ACT»: «M3matensctBo AcTpensby, 2002.— 347 c.

8. Jleencon U. A. Xumnueckue peakuuu: TemnoBoit agdext, paBHOBecue, ckopoctb.— M.: OO0 «M3xarensectBo Actpens, 2002.— 192 c.

9. Jlypse IO. FO. CnpaBounuk no ananurndeckoi xumun.— M.: Xumus, 1971.— C.71—S89.

10. Hasaposa T.C., I'pabeukuii A.A., JlaBpoa B. H. Xumunueckuii sxcriepumenT B mkoje.— M.: [Ipocsemenne, 1987.—240 c.

11. Heopranuueckas xumusi: B 3 1./ [lox pex. 0. 1. TperbsakoBa.T.1: ®u3nko-XxuMu4eckre OCHOBBI HEOPTaHUIECKON XUMHU: YUEOHHUK IS CTY/I. BBICHI.
yue06. 3aBenennii/M. E.Tamm, 0. 1. TperpsikoB.— M.: M3natenbckuii eHTp «Akanemusi», 2004.—240 c.

12. TlerpsinoB U. B. Camoe HeoObIKHOBEHHOE BemecTBO B Mupe.— M.: Ilegaroruka, 1976.— 96 c.

13. Crpensaukosa JI. H. 13 gero Bcé cnenano? Pacckassl o BemectBe.— M.: Sy3a-nipecc.2011.— 208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBo/icTBO 10 NpUTOTOBIEHHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneit M. Ucropus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxunoBa.— M.: Hayka. ['maBHas penakiusi Gpu3nKo-MaTeMaTHYECKON
mutepatypsl, 1980.— 128 c., un.— (bubnuoteuxa «KBaHT»)

16. Xomuenko I'.I1., CeBactbsiHOBa K. 1. OKHCIUTENBEHO-BOCCTAHOBUTENbHBIE peakiinu.— M.: [Ipocsemenue, 1989.— 141 c.

17. Dumwmknonenus mis aetein. T.17. Xumus / I'nas.pen.B. A.Bomoaun, Bea.naya.pen.M.Jleeacon.— M.: Apanta +, 2003.— 640 c.

18. Dprumo JI1.Boja: kHMra o caMoM BaKHOM BerecTBe B mupe: nep.c ¢pua.—M.: Kommac ', 2019.— 153 c.

19. Yeptros U.H., XKyxos I1. H. Xumuueckuii SKkCriepuMeHT ¢ MaJIbLIMA KOJIMYecTBaMu peakTiBoB. M.: [Ipocsemenne, 1989.— 191 c.

20. Caiit MI'Y. [Iporpamma Kypca XHMHHA IS y9aniuxcsi 8—9 KiraccoB 0011e00pa3oBaTeIbHOMN MIKOJBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiitr ®UITN. OTKpeITHIN OaHK 3aMaHui 17151 GOPMHPOBAHMS €CTECTBEHHO-HAYYHOW TPAMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas xoymeknus mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit ®enepanbHbIi HEHTP HHOOPMAITMOHHO-00pa30BaTEIHHBIX PECYPCOB.
http://fcior.edu.ru/

ObecneueHune yyammxesi:
1. Pyosumuc I''E., @envoman @.I". Xumus. 9 xnacc. ®I'OC: yueOHuK 115 061eoOpazoBaTenbHbIX yupexaenuii -M.; [Ipocsemenue, 2019 rr.
2. T'apa H.H. Xumus: 3agaunuk ¢ «mmoMontHukoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemienue.
3. bubnuoteka Hay4HO- MOMYJSPHBIX U3IAHUHN AJIS OTYyYSHHS TOMOJHUTENBHON HHPOPMAIINH 110 TPeAMETY (B KaOWHETe XMMUU U B IIKOJIbHOU
OonbInoTEKE).
4. DnexTpoHHBIE 00pa30BaTENIbHBIE PECYPCHI.

IIpo¢unbHelii KoMIIeKT oOopynoBaHusi neHTpa «Todka pocta» obecneunBaeT 3PQGEKTHUBHOE IOCTHXKEHHE OOpa30BaTENbHBIX pE3YJIbTaTOB
oOyJaromuMucs 1o MporpaMMaM €CTECTBEHHO-HAay4YHOI HalnpaBIeHHOCTH, BO3MOYKHOCTh YIIIyOJIEHHOTO U3y4EeHHUs OTAEIbHBIX NPEIMETOB, B TOM YHUCIE JJIS
¢dbopmupoBaHus U300peTATENHCKOr0, KPEaTUBHOTO, KPUTUUECKOTO MBIIUICHUS, Pa3BUTHA (DYHKIMOHAIBHONW TPAMOTHOCTH y OOydYaromuxcs, B TOM YHCIE
€CTECTBEHHO-HAY4YHON U MaTeMaTUYECKOM.

DKCIEpUMEHT ABJSETCS UCTOUHUKOM 3HAHUI U KpUTEpUEM MX UCTUHHOCTH B Hayke. KoHuenims coBpeMeHHOro oOpa3oBaHUs IOJIpa3yMeBAET, YTo B



y4eOHOM SKCIIEPUMEHTE BEIYIIYIO POJIb JOJHKEH 3aHATh CAMOCTOSTEIBHBIN HCCIEI0BATEIhCKUN YUCHHUECKUN IKCIIEPUMEHT.

CoBpeMeHHBIE IKCIIEPUMEHTAILHBIC UCCIIE0BAHUS [T0 XUMHH YK€ TPYAHO MPEACTaBUTH 0€3 UCTOIB30BAaHUS HE TOJIBKO aHAJIOTOBBIX, HO M ITU(PO BBIX
M3MEpUTENbHBIX MpubopoB. B ®denepanbrom [ocymapcrBennom OOpazoBatensHoMm Cranmapre (PI'OC) mpommcaHo, YTO OJHUM U3 YHHBEPCATBHBIX
y4eOHBIX IEHCTBUH, TPUOOPETACMBIX YUAITUMUCS, TOJDKHO CTAaTh YMEHHE
«IIPOBEJICHUS OMBITOB, MPOCTHIX 3KCIIEPUMEHTAIBHBIX HMCCICIOBAHUMN, MPSIMBIX U KOCBEHHBIX M3MEPCHHI C WCIOJB30BAHHEM AHAJIOTOBBIX M ITU(PPOBBIX
WU3MEPUTEIIBHBIX PUOOPOBY.

Y4eOHBII SKCTICPUMEHT 10 XHUMHH, IIPOBOUMBINA HA TPAJAUIIMOHHOM 000pYyIOBaHMH, 0€3 IpuMeHeHUs U(POBBIX JIA00OpATOPUH, HE MOKET MO3BOJIHTH
B MOJTHOM MEpe PEIINTh BCE 337]a4l B COBPEMEHHOM IIKOJIE. ITO CBS3aHO C PSAOM MPUYHH:

* TPAJUIMOHHOE IIKOJBbHOE O0OPYIOBAHHME M3-3a OTPAHMYCHUS] TEXHHUYECKHMX BO3MOXXHOCTEH HE MO3BOJISIET MPOBOJUTH MHOTHE KOJIMYECTBEHHBIC

HCCTIE0OBAHUS;

* JUTUTEIHHOCTH MPOBECHUS XUMUYECKUX HCCIIEIOBAHUM HE BCETIa COTIIACyeTCs C JUTUTEIbHOCTHIO yUeOHBIX 3aHATHH;

* BO3MOHOCTb MPOBEJCHUSI MHOTHX UCCIICIOBAHUIN OrpaHUYUBACTCS TPEOOBAHUSIMH TEXHUKHU 0€30MaCHOCTHU U JIp.

[Hudposass mabopaTopusi MOTHOCTHIO MEHSET METOJUKY M COJIEpP)KaHHE SKCIEPUMEHTAIBHOW MACSITENBPHOCTH W PEIIAeT BBIIICTIEPEUNCICHHBIC
npo6sieMbl. [1Iupokuii CriekTp JaTYMKOB MO3BOJISET YUAIIMMCS 3HAKOMUTHCS € TTapaMeTpaMi XUMHYECKOTO SKCIIEPUMEHTA HE TOJIBKO Ha KaUeCTBEHHOM, HO U
Ha KOJIMYECTBEHHOM ypoBHe. [{udpoBas mabopaTopus MO3BOJISIET BECTH JUIUTEIBHBIN SKCIIEPUMEHT J1aK€ B OTCYTCTBHE DKCIIEPUMEHTATOPa, a 4acTOTa UX
U3MEpPEHU N
HETIO/IBJIACTHA YEJIOBEYECKOMY BOCTIPUSITHIO.

B nporecce hopmupoBaHus SKCIEPUMEHTATBHBIX YMEHHN YIEHUK 00y4JaeTcst PEACTaBISITS HHOOPMAIIHIO 00 UCCIEOBAHUHU B YETHIPEX BUIAX:

* B BepOAJbHOM: OMHCHIBATh SKCIIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENb JKCIEpHUMEHTa, (PUKCHpOBATh BHUMAaHHE Ha M3MEPSEMBIX BEITUYMHAX,

TEPMHUHOJIOTHH;

* B TaOIMYHOM: 3alOJIHATH TaONWLBl JAHHBIX, JIEKAIIUX B OCHOBE IOCTpOeHHsS TpadukoB (IpU 3TOM Yy YdYallUXCsl BO3HHUKAET MEpBUYHOE

MPEACTABJICHUE O MacIITa0axX BEJTUYNH);

* B rpaMuecKoM: CTPOUTh rpa@UKu MO TaOJUYHBIM JaHHBIM, YTO JAET BO3MOXKHOCThH MEPEX0/ia K BBIIBMKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTHU

MEXAYy BETMYMHAMU (TIPU STOM YUMTEIbh I[MOKa3bIBae€T MMPEUMYILECTBO B BHU3YyalIM3allMM 3aBHUCHMOCTEH MEXIy BEIWYMHAMH, HArJSJHOCTh U

MHOTOMEPHOCTb);

* B BHJIC MaTEMaTHYECKUX YPaBHEHUI: 1aBaTh MaTeMaTHUECKOE OMKMCAaHNE B3aUMOCBSI3U BEJIMUMH, MaTeMaTu4eckoe 00001eHue.

[lepexon OT KakIOro 3Tara MpeacTaBieHHUs WHPOpPMAlUU 3aHMMAET JOBOJBHHO OOJIBIION MPOMEXYTOK BpeMeHu. B 7—~8 kiaccax 3ToT mporecc
HE0OX0IUM, HO B CTapIIUX KJaccaxX MOXHO ObUIO OBl 3TO BpeMs MOTPATUTh HA perieHue Oosiee BaKHBIX 337ad. B atom miaHe mudpoBbie nabopaTtopuu
CYIIECTBEHHO KOHOMST BpeMs. DTO BpeMsi MOXHO moTpatuTh corisacHo OI'OC nHa ¢opMupoBaHuEe HCCIENTOBATENBCKUX YMEHHM y4alluXcsi, KOTOpPbIE
BBIPAKAIOTCS B CIEIYIOIIUX TEHCTBUAX:

* OIpeJieIeHne MPOOIIEMBI;

* IOCTAaHOBKA MCCIIEI0BATEILCKOM 3a/1a4H;

* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOECHUE MOJEIIEH;

* BBIIBIDKEHHE TUIIOTES;

* SKCIIEpUMEHTAJIbHAs IPOBEpPKa TUIIOTES;

* aHAJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHUI;

* popmynupoBaHuE BHIBOJOB.



l. IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
BHEYPOYHOH /1esiTeJIbHOCTH «Mup XumMuun-9»
AJI1 9 KJ1aCCOB € MCI0JIb30BaHUeM 000pyoBaHus neHTpa «Touka pocra»
€ ONMCAHUEM YHHBEPCAJIbHBIX Y4eOHBIX el CTBHUI, JOCTUTAeMbIX 00YYAIOIIMMHUCS

JIuunocmmule pe3ynomamot
Obyuarowuiicss noayuum 803MONCHOCHb 051 (POPMUPOBAHUS CLEOVIOWUX TudHOCMHbIX YV V]

—  OmpeJesieHue MOTUBALIMU U3y4eHUsl y4eOHOTro MaTepuana;

—  OIICHMBaHME yCBaMBaeMOIo yueOHOro MarepHaa, UCX0s U3 COLMAIbHBIX U IMYHOCTHBIX LIEHHOCTE;

—  TOBBILIIEHHE CBOEr0 00pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX HCTOPUYECKHUX COOBITUMN, CBA3aHHBIX C
pa3BUTHEM XUMUHU U OOIIECTBA;

—  3HaAHUE IIPaBUJ MOBEJCHUS B YPE3BbIYANHBIX CUTYaLUAX;

—  OIICHMBaHME COLIMAIILHOM 3HAUMMOCTHU Mpodeccuil, CBA3aHHBIX C XUMUEH;

—  BJAJI€HUE IpaBHJIaMU 0€3011aCHOTO OOpaleHs ¢ XUMUYECKUMU BEUIECTBAMH U 000PY0BaHUEM, IIPOSBICHUE SKOJIOTMUECKOM KYIbTYpHI.

Memanpeomemmnuwie pezyibmamot
Pecynamusnvie

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopmuposanus ciedyrowux pecyismusHolx Y'V/I:

1eJenoyiaranie, BKJIIOYash TOCTAHOBKY HOBBIX II€JIeH, MpeoOpa3oBaHWE MPAKTHUYECKOW 3a/adyd B IMO3HABATEIbHYIO, CAMOCTOSITEIHHBIA aHAIHU3
YCIIOBUH JTOCTHDKCHHS 1I€JTM Ha OCHOBE y4€Ta BBIICJICHHBIX YYUTEIEM OPUEHTHUPOB JCHCTBUS B HOBOM y4E€OHOM Martepuaje; IJIaHWPOBAaHUE ITYTH
JIOCTYKCHHUS TICTICH

yCTaHaBJICHUE IEJICBBIX IPUOPUTETOB, BBIJICIICHUE AIbTEPHATUBHBIX CIIOCOOOB JIOCTHXKEHUS 11eIM M BBIOOP Hanbosee 3(h(PpeKTUBHOTO criocooa;
YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH HM;

yMEHHE MPUHUMATD PEIICHUS B TPOOJIEMHON CUTYaIlUH;

MMOCTaHOBKA Y4eOHBIX 3a/1a4, COCTABJICHUE TIJIaHa | MOCJIEI0BATEIbHOCTH JICHCTBUI;

opraHu3zarus pabo4ero MecTa MpH BBHIMTOJIHECHUH XUMHUECKOTO SKCIICPUMEHTA;

MIPOTHO3UPOBAHUE PE3YIHTATOB O0yUYCHHSI, OLICHUBAHHE YCBOCHHOTO MaTepuraa, OlleHKa KaueCTBa U YPOBHS MOJYYEHHBIX 3HAHUN, KOPPEKLIUA TUIaHa
U crioco0a neiCcTBUS MpU HEOOXOAMMOCTH.

Ilo3nasamenvibie

Obyyarowuiics NOIYYUM 803MOACHOCIY OJisL hOPMUPOBaHUs cledyiouux nosHagamenvhvix YV/I:

MIOMCK U BBIJENICHHE HHPOPMALIUY;

aHaJM3 yCIOBUH U TpeOOBaHUil 3a/1auu, BIOOD, CONOCTaBIEHNE 1 000CHOBaHME CIOCO0a pElIeHUs 3a1a4H;

BbI00p HanboJsee 3PEeKTUBHBIX CIOCOOOB PEIICHHS 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIJIBKEHHE U 000CHOBaHME TMITOTE3bI, BEIOOD crioco0a e€ MpoBEpKH;

CaMOCTOSITEJIbHOE CO3/IaHHE AITOPUTMA AEATEIbHOCTH NP PEIIEHUH MTPOOJIeM TBOPUYECKOTO U TIOUCKOBOT'O XapaKTepa;
YMEHHUSI XapaKTepU30BaTh BELIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM,;



OTMCBHIBAHUE CBOMCTB: TBEP/BIX, KHUIKUX, Fa3000pa3HBIX BEIIECTB, BBIACICHNUE UX CYILIECTBEHHBIX IPH3HAKOB;
n300pa’keHre cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (POPMYIT M CYIIIHOCTH XUMUYECKUX PEAKIHHA ¢ TOMOIIBI0 XUMHUYECKUX

YPaBHEHUM;

IMPOBCACHUC Ha6JHO,HeHI/II\/JI, ONMCAaHUC TPHU3HAKOB U yCJIOBI/Iﬁ TCUCHUA XUMHNYCCKUX peaKL[I/If/'I, BBIITOJTHCHUC XUMHNYCCKOT'O OKCIICPUMCHTA, BLIBOJbI HA

OCHOBE aHAJIN3a HAOIIOICHUH 32 SKCIEPUMEHTOM, PELICHHUE 33J1ay, MOJyYeHHEe XUMUIECKOH HH(pOpMAIK U3 Pa3IMYHBIX HCTOYHHUKOB;

YMEHHE OPTaHHU30BBIBATh UCCIIEIOBAHUE C LIETIBIO IPOBEPKU IMIIOTES;
YMEHHE JIeN1aTh YMO3aKII0UeHUs (MHAYKTUBHOE U [10 aHAJIOTHUH) U BBIBOJIBI;
yYMEHHE 00BEKTUBHO OIICHUBATh HH(DPOPMAIMIO O BEIIECTBAX U XMMUYECKHX MPOIIECCaX, KPUTHUECKH OTHOCUTHCS K MCEBAOHAYIHOH HH(pOpMALIUH.

Kommynuxamuensie

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHvlx Y V][

IMOJIHOC€ U TOYHOC BBIPAKCHUC CBOUX MBICIIE B COOTBETCTBHH C 3aaa4aMi U YCIOBUAMH KOMMYHUKAIIUU

AICKBATHOC MCIIOJIb30BAaHUEC PCUYCBLIX CPCACTB AJId Y4aCTUS B JUCKYCCHU U apryMCHTAllUN cBoOeEi NMO3NIKH, YMCHUC NTPCACTABIATE KOHKPETHOC
coJiepKaHne C COOOIIEHNEM ero B MMChbMEHHOW U YCTHOH (opme, orpeesieHre crnoco0oB B3anMOACHCTBHS, COTPYAHUYECTBO B ITOKCKE U cOope
uHpopmanuy;

omnpezenieHue crnoco0oB B3aUMOIEUCTBUS, COTPYJHUYECTBO B MOUCKE U cOope MHPOpMaIUH, y4acTHE B AUajore, MJIaHUPOBaHUE OOIINX CIIOCOO0B
pa6OTI)I, MMPOABJICHUEC YBAXKUTCIIBHOTO OTHOIICHHUA K APYI'UM YUYAITUMCH; OIMUCAHUEC COACPIKAaHU BBITTOJTHACMBIX JIeI\/'ICTBI/II\/'I C ICJIBIO OPUCHTUPOBKHU B
IMpEAMETHO- HpaKTquCKOﬁ ACATCIIBHOCTU, YMCHUA YUUTBIBATHh PAa3HbIC MHCHHA U CTPEMUTLCA K KOOpAWHAIIUU Pa3JINIHBIX HO3I/IHI/II>1 B
COTPYJHUYECTBE;

dbopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIINIO, apTYMEHTHPOBATh U KOOPAUHUPOBATH €€ C MO3UIMSIMH MapTHEPOB B COTPYAHUYECTBE MPU
BBIPA0OTKE OOIIEro PEeIIeHUusI B COBMECTHOM JIEATEILHOCTH;

OCYILIECTBJISITh B3aMMHBIN KOHTPOJIb M OKa3bIBATh B COTPYTHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

IJIAHUPOBATh OOIIHE CIOCOOBI PaOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OTIICHKY IEHCTBHI MapTHEPA, yMETh YOSK/1aTh;

UCII0JIb30BATh aJICKBATHBIE S3bIKOBbIE CPENICTBA Uil OTOOPaXKEHUSI CBOMX UYBCTB, MBICJICH, MOTHBOB U OTPEOHOCTEH; OTOOpaXKkaTh B peuu
(omucanue, 00bACHEHUE) COJepKaHNE COBEPILIAEMBIX JIEHCTBUHM, Kak B (popMe rpoOMKOI cOlMau3upOBaHHON peun, Tak U B (popMe BHYTpEHHEH peyn;
pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHIIUIO, UCIOJIB3YsI CPEACTBA YCTHOM M MHCbMEHHOM KOMMYHHKAIIMH MPU paboTe ¢ TEKCTaMH yueOHHKA 1
JOTIOTHUTEIBHOU JIUTEPaTYpOi, CIPAaBOYHBIMU TAOIHUILIaMHU, TIPOSBIISTH TOTOBHOCTD K YBaKCHHIO MHOU TOYKU 3pEHUS MPU 0OCYX ACHUU PE3YIbTATOB
BBITIOJTHEHHOU PabOTHI.

Ilpeomemmnoie pesynomamaul
Obyuarowuiica Hayuumcs:

IIPUMEHSATh OCHOBHBIE METO/Ibl TO3HAHUS: HAOII0/IeHUE, U3MEPEHHUE, IKCIIEPUMEHT;

OIHCBIBATH CBOMCTBA TBEPBIX, KHUIKHUX, Fa3000pa3HbIX BELIECTB, BHIJEIASA UX CYILIECTBEHHbIE TPU3HAKH;
PacKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MacChl BEIIECTB, AaTOMHO-MOJIEKYJIIPHOU TEOpUH;

pa3nuyaTh XMMHUYECKHE U (PU3HUECKUE SBIICHUS,

Ha3bIBaTh IPU3HAKU U YCIOBHS MMPOTEKAHHUS XMMUYECKUX PEaKIuii;

coOuoaTh mpaBuia 6e30macHoN paboThl IPU MPOBEIEHUH OTIBITOB;

M0JIb30BaThCA J1A00OPATOPHBIM 00OPYIOBAHUEM U MOCYIOM;



— ToXy4aTh, cOOMpaTh Ta3000pa3HbIC BEIIECTBA U PACIO3HABATh WX, XapaKTEpHU30BaTh (DU3MUECKHE M XUMUYECKUE CBONCTBA OCHOBHBIX KJIaCCOB
HCOPraHNn4CCKUX COGIII/IHGHI/II;'I, IMPOBOJUTH OIIBITHI, IOATBCPIKIAOIMNEC XUMUYCCKUC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,

— pacKpbIBaTh CMBICI MOHATUS «PACTBOP)», BEIYHCIISATh MAacCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONpPEACIEHHON
MAacCOBOM J0JIEW paCTBOPEHHOTO BELIECTBA;

— XapaKTepU30BaTh 3aBHCUMOCTh (PM3MUYECKMX CBOWCTB BEUIECTB OT THUIA KPUCTAJUIMYECKON PEHIETKH, OINpPENeNATh BHJ XHUMHYECKOW CBSI3U B
HCOPraHNM4CCKUuXx COCINHCHMUSX,

— PAaCKpbIBaTb OCHOBHBLIC IMOJIOKCHUA TCOPUHN SHGKTpOJH/ITI/I‘-IeCKOI\/JI aucconurannuu, COCTaBJIATL YPAaBHCHUA BHGKTpOHHTHqGCKOﬁ aucconuanm KucJorT,
1IeJI04eH, CoJiel U peakiuii HOHHOTO 0OMeHa;

— PaCKpbIBaTb CYIIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ, OonpeAC/IITb OKHUCIUTCIIb W BOCCTAHOBUTCIIb, COCTABJISATb YPAaBHCHUSA
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

— Ha3bIBATh q)aKTopI:I, BJIMATONIUME HA CKOPOCTH XUMHAYECKOU pPCaKuum;

— XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAJIJIOB M METAJIJIOB;

— HOPOBOJUTH OIIBITHI IO IMOJIYYECHUIO U U3YUCHUTIO XUMHUUYCCKUX CBOICTB Pa3JIMYHBIX BCUICCTB,

—  TPpaMOTHO OOpamarhCs ¢ BEHIECTBAMU B TOBCETHEBHOMN KU3HHU.

Oodyuarowguiica noayuum 603MOMCHOCHb HAYUUMbCA:

—  BBIJIBUTATh U MIPOBEPATH IKCIEPUMEHTATHHO THIIOTE3BI 0 XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTABa U CTPOCHMS, UX CIIOCOOHOCTH
BCTYIATh B XUMUUYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTAX PA3IMUHBIX XUMUUYECKUX PEAKITU;

—  XapakTepHu30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUUMHHO-CIIECACTBEHHBIE CBSI3U MEXY JTaHHBIMU
XapaKTepUCTUKaMH BEIIECTBA;

—  COCTaBJISATh MOJICKYJISIPHBIE U TIOJTHbIE HOHHBIE YPaBHEHHUS 110 COKpPAIIEHHBIM HOHHBIM YPAaBHEHUSM;

—  IPOTrHO3HPOBATh CIIOCOOHOCTH BEUIECTBA MPOSIBISATH OKUCIUTEIbHbIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTETNIEHEH OKUCIICHUSI SIIEMEHTOB,
BXOJIAILIUX B €T0 COCTaB;

—  BBLIBUraTh U MPOBEPATH IKCIIEPUMEHTAIBLHO THIIOTE3bI O Pe3y/IbTaTax BO3ACHCTBUS Pa3INuHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOM
peaxiuu;

—  HUCHOJIb30BaTh NPUOOpPETEHHBIE 3HAHUS JJISl HIKOJIOTUYECKH TPAaMOTHOTO MOBECHUS B OKpYXKaIolIel cpee;

—  HUCHOJIb30BaTh NPUOOPETEHHBIE KIIOUYEBbIE KOMIIETCHIIMH TP BBHIOJIHEHUHU MPOEKTOB U PEIICHUU Y4eOHO-UCCIIeIOBATEIbCKUX 3a/1a4 110 U3Y4YEHUIO
CBOJCTB, CITIOCOOOB TOTY4EHHUS U PACIIO3HABAHUS BEIIIECTB;

—  0OBEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEHIECTBAX M XUMUYECKHX MPOLIECccax;

—  OCO3HABaTh 3HAYCHHUE TEOPETUUYECKUX 3HAHUI MO0 XUMUU AJIsl MPAKTHUECKOHN IeATEIbHOCTH YeIIOBEKa;
CO3/aBaTh MOJENHU U CXEMBbI Ui PelIeHrs yIeOHbIX U TO3HABATENIbHBIX 33]a4; MOHUMAaTh HEOOX0IMMOCTh COOIIOICHHS TPEANICAHUH,

[peUIaraéMblX B MHCTPYKIMSX IO UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBONM XUMUU H JP.
D opMbI KOHTPOJIA

@opmuposanue UKT-komnemenmunocmu odyuaoujuxcs

Y4eHUK HayduTCs:

- HCIIOJIb30BaTh pa3Hble MpUEMbl TOMCKAa HWHPOpPMALMK HAa MEPCOHATBHOM KOMIbIOTEpE B 00pa30BaTENbHOM IPOCTPAHCTBE C HCHOJIb30BAaHUEM
oOopynoBanus u(ppoBoit mabopaTopuu;



- HCTIOJIB30BAaTh PA3IMYHbIE CIOCOOBI XpPaHEHUS ¥ BU3YyallU3allii HH(OpPMAIINH, B TOM YHUCIie, B rpaduueckoit popme

Dopmuposanue KOMnEemMeHMHOCIMU 6 00J1ACHU ONbIMHO-IKCNEPUMEHMANLHOU U RPOEKMHOU 0eAm enbHOCU

VY4YeHUK Hay4yuTCs IJIAHUPOBATh M BBINOJHATH y4yeOHOE HCCIENOBAaHME M Y4YEOHBIH IMPOEKT, UCIONb3ysl 00OpyIOBaHHME, MOJENIU, METOIbI, IPUEMBI,
aJIeKBaTHBIE UCCIIENyEMOH MpoodiieMe.

VY4YeHUK MOJIyYUT BO3MOKHOCTb HAyYMThCSI CAaMOCTOSITEIbHO 3aJyMbIBaTh, IUIAHUPOBATH U BBINOJHITH y4eOHOE MCCIEI0BaHUE, YUEOHBIH U COLMAIBHBIN
IIPOEKT 110 €CTECTBEHHOHAYYHOU HAIPABJICHHOCTH.

Yuem pesynvmamoe eneypounoii oeamenvnocmu

Dopmbl u nepuoOUYHOCMb KOHMPOJIA

Bxoonoii konmpons npoBoaUTCS B Hayasle y4eOHOTO Tojia JUlsl IPOBEPKH HAdallbHbIX 3HaHUN U YMEHHI 00yJaromuxcsl.

Texywuii KOHMpPOb TPOBOAUTCS HA KaXKJOM 3aHATUHU B (JOpMeE NeAarornyeckoro HalMroAeHus.

Tecmosbiti KOHMPOL OCYIIECTBISETCS 0 OKOHUYAHUH U3YUEHUS KaXKJI0TO pasjena.

IIpomesicymounas ammecmayus IPOBOJANUTCS B KOHIIE y4€OHOIO rojia B opMe 3alUThl IPOEKTa, MO3BOJISET IPOBECTH aHAIN3 PE3YJIbTATUBHOCTH OCBOEHUS
00y4aroUMMUCS OCHOB OIBITHO-3KCIIEPUMEHTAIILHOM M MPOEKTHOM AEATEeIbHOCTH JAHHOTO Kypca BHEYPOUHOM JAeATENbHOCTH «DKCIepUMEHTalbHas
XUMHUSD.

Kpumepuu ouyenxu pe3yiomamog 0céoenus npozpammel Kypca
PaboTta oOyuaromuxcsi orleHUBaeTCS MO TPEXYPOBHEBOU IIKaJIe, MPEANOararoiel HaTu4diue CIeAyIoMNUX YPOBHEH OCBOEHHUS MPOTrPaMMHOTO MaTepuana:
BBICOKUH, CPEHUN, HU3KHIA.
Bbicokuii ypoBeHb: 00yuarouIuiicss AEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa3oBaTeNIbHOM /EATEIbHOCTH, MPOSBIISIET
WHULMATUBY, HE MPOIMYCKAET 3aHATUSl 0e3 YBaXUTEJIbHON MPUYHUHBI, IEMOHCTPUPYET BBHICOKUMN YPOBEHb 3HAHMM W KOMIIETEHLIMH, BJaJle€T Ha BBICOKOM
TBOPUYECKOM YpPOBHE NMPUOOPETEHHBIMH B X0/I€ U3yUEHUS TPOTPaMMbl YMEHUSIMH U HaBbIKaMU;
Cpeannii ypoBeHb: OOy4JarOIMUICSI AEMOHCTPUPYET OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTh B OOpPa30BATEIBHOM JNEATEIBHOCTH, MPOSBISET XOPOIIHMA
YpOBEHb 3HAaHUI W KOMIIETEHIWI; WHUIMATUBBI HE MPOSBISAET, HO CIOCOOEH MOAJEPKMBATh HWHULIMATOpPA B MpElaraéMoM IOJie JEsTeNIbHOCTH, B
JOCTaTOYHOM CTEMEHH BJIAJICET MOJIy4aeMbIMHU B X0/I€ U3YUEHUS TPOrPAMMbl YMEHUSIMU U HaBBIKAMU;
Hu3skuii ypoBeHb: 00Oyyaronuiicss JeMOHCTPUPYET HEOCTaTOUHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON JIEATEIBHOCTH, MOCEIIAeT
3aHATHS OT ClTy4as K CJIy4aro, IOKa3bIBaeT yIOBICTBOPUTENIbHBIN YPOBEHb 3HAHUN U KOMIIETEHIIUM, B LIEJIOM CJIa00 BIIAJEET MOJy4aeMbIMH B X0J1€ U3YUEHUS
MPOrpaMMbl YMEHUSIMU U HaBBIKAMU.
OuneHka TecToBbIX PadoT.

Tectbl, cocTosire U3 MATH BOMPOCOB MOKHO MCHOJIB30BaTh MOCIe U3y4eHHs Kaxaoro Marepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yeTcs
JUIs Tieproudeckoro KouTposst. Tect u3 20—30 BompocoB HE0OXOIUMO KCIIOJIB30BATh Il UTOTOBOT'O KOHTPOJIS.
[Ipu oLileHUBaHUU HCTIONB3YETCS CIEAYIOIas IIKaja: s TeCTa U3 MSITH BOIPOCOB
* HET OMUOOK — OIEHKA «5»;
* 0JIHA OIIMOKA - OI[EHKA «4»;
* JIB€ OIINOKN — OLIEHKA «3»;
* TpH OIIMOKH — OIEHKA «2».
st tecta u3 30 BOIpOCOB:
* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUIbHBIX OTBETOB — OLIEHKA «4»;



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

* MeHbIIe 12 TpaBUIIbHBIX OTBETOB — OLICHKA «2».

Ounenka pedepara.

Pedepar onenuBaeTcs Mo ClIeayIONUM KPUTEPHUSIM:

* coOmoIeHNe TpeOOBaHUH K ero 0hOPMIICHUIO;

* HEOOXOIMMOCTh M IOCTATOYHOCTD IS PACKPBITHS TEMBI IIPUBEJICHHON B TeKCTe pedepaTa HHPOpMAIIHH;

* YMEHHE 00YyJaroIerocsi CBOOOIHO M3JlaraTh OCHOBHEIEC HJIEH, OTPAKEHHBIC B pedepare;

* CITOCOOHOCTH 0OYUAIOIIETOCS OHSTH CYTh 33/IaBAEMbIX WICHAMHU aTTECTAIMOHHON KOMICCHH BOIIPOCOB M C(hOPMYIIMPOBATh TOYHBIC OTBETHI HA HHX.
Ouenka npoekra.

[TpoeKT oreHNBACTCSI IO CISAYIONINM KPHUTECPHUSIM:

* coOmrozieHue TpeOOBaHUM K €ro 0(pOpMIICHHIO;

* HEOOXOIMMOCTh M JIOCTATOYHOCTD IS PACKPBITHS TEMBI TIPUBEJICHHON B TEKCTE MPOCKTa WH()OPMAIINK;

* YMEHHE 00yJaroIerocsi CBOOOIHO M3JIaraTh OCHOBHBIE HJICH, OTPAKEHHBIC B TPOCKTE;

* CITOCOOHOCTH 0OYUAIOIIETOCS TOHSTH CYTh 33/IaBAEMBIX WICHAMH aTTECTAIMOHHON KOMHCCHH BOIIPOCOB M c(hOPMYIIMPOBATH TOYHBIC OTBETHI HA HHUX.

Temamuka uccieooeamenbcKux u npoeKmetxpaﬁom C ucnojib3oeanuem o6opy008amm uenmpa «Touka pocmay:

I/I3yquI/Ie IICJIOYHOCTH PA3JIMYHBIX COPTOB MBIJIA U MOIOIIUX CPEACTB.

NHnukaTopHbIe CBOMCTBA Pa3IMYHBIX PACTEHUH U IIBETOB (C onpeaenenneM pH pacTtBopoB).
Omnpenenenre kadyecTBa xjaeO0MeKapHO MyKHU U xJieda.

Omnpenenenre KayecTBa KUCIOMOJIOUHBIX TPOIYKTOB.

Onpenenenre 3aBUCUMOCTH U3MeHeHHs pH 1IeIbHOTO ¥ MacTepU30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHS.
Nzydenne 3¢(HeKTUBHOCTH Pa3IMYHBIX COJIEBBIX I'PEIIOK.

KoHcTpyrnpoBanue «XUMHUYECKUX TPEIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKITHIX.

CuHTe3 «MallaxuTa» B Pa3IUYHbIX YCIOBUSX.

N3ydeHnue koppo3uu kese3a B pa3IMuHbIX YCIOBUSIX.

0. BnusHue cBeTa U KUCIOPOJia Ha CKOPOCTh PA3NIOKEHUs pacTBOpa MOK1a Kajusl.

11. Ompenenenuie kauecTBa BOJAOIPOBOJIHOMN BO/IBI.

12. KéctkocTs Boabl. CriocoObl onpeseneHus KECTKOCTH BOJIBI.

13. Bymaxnas xpomatorpadus. Xpomarorpadudeckoe pa3feeHUe BEUIECTB.

14. XpycranbHoe CTeKI0. MOKHO JIM UCIIOJIb30BATh AJIsl XPAaHEHHS UL ?

BOOo~NoGR~WNE



Il. COAEP KAHUE YYEBHOI'O KYPCA
«MHUP XUMHUMU- 9» nns 9 kmacca (34 u)

Benenue B kypc «Mup xumun-9» (2 1)

Beoonwiii uncmpykmaosic no Th. XuMus — HayKa SKCIICpUMCHTAIbHAS.

Jlemoncmpayuonnwtii Ikcnepumenm Ne 1. Oz3naxomnenue c 1a60pamopHvim 000py0osanuem; npuémol 6€30naAcHoll padomost ¢ HUM.
BxoHOE TecTHpOBaHKE IO TECOPETUICCKUM H MTPAKTHYSCKUM 3HAHHSIM 3a § Ki1ace

Tema 1. XumMnueckue peakuuu (4 )

Ilpakmuueckaa paooma Ne 1 «llpasuna mexnuxku oOe3onacnocmu npu pabdome ¢ JaadopamopHvim o000opyooeanuem. Ilpaeuna nonvzoeanus
HazpesameabHbIMU YCMPOUCIEAMUY

OBP B 3kcniepuMeHTaILHON XUMUU

Jlabopamopmnwiii onbim Ne 1 «I3ydeHne peakiiuy B3auMoIeHCTBUS Cyab(puTa HATPUS C IEPOKCUAOM BOJIO PO

TennoBoii 3 pexT xumuaeckux peakuuii. [loHsTHEe 00 PK30- U SHAOTEPMUUECKUX PEAKITUSIX.

Jemoncmpayuonnwiii onvim Ne 2 IlpuMepsl 9K30-1 SHIOTEPMUYECKUX PEAKIIHIA.

Jlemoncmpayuonnwiii onvim Ne 3 «TernoBoii 3exT pacTBOpEeHUsI BEMIECTB B BOJCH

CKOpOCTh XHUMHYECKHX PEaKIIUi

Jemoncmpayuonnviii onoim Ne 4 B3anMoaeiCTBHE IIMHKA C COJITHOM M YKCYCHOM KMCIOTaMH. B3anMoJeicTBHE IPaHYIMPOBAHHOIO IIMHKA WM IIUHKOBOU
MBUTH ¢ COJISTHOWM KucioToi. B3ammopeiictBue okcuma menu(Il) ¢ cepHOi KMCIOTOM pa3HONM KOHIIEHTPAIIMKM TPU PA3HBIX TeMIEparypax.

Jlabopamopmnwiit onvim Ne 2 «3meHenue pH B X0/1€ OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKITUI)

Ilpakmuueckas paooma No2. H3zyuenue eiuanus ycio6uil nP08eOCHUs XUMUYECKOU PeaKkyuu Ha e€ CKOPOCHb.

Jlabopamopmnsiii onvim Ne 3 «CpaBHUTENIbHAS XapaKTEPUCTHUKA BOCCTAHOBUTEILHON CITOCOOHOCTH METAIIIIOB)

IToaroroBka x ' 1A

Tema 2. JjieKkTpoJuTHYECKAs qUcconHanusi (8 v)

DAEKTPOIUTHYECKAs JUCCOLMAIUS — TJIABHOE YCIIOBHUE MTPOTEKAaHUS PEAKIIM B pacTBOpax.

Lemoncmpayuonnuiii onvim Ne4 VicibiTaHre pacTBOPOB BEILIECTB HA 3JIEKTPUUYECKYIO MPOBOJUMOCTD. J[BI)KEHUE HOHOB B AJIEKTPUYECKOM IOJIE.
Jlemoncmpayuonnsiii onvim No5 « IIEKTPOJUTHI U HEIIICKTPOJUTHD)

DNEKTPOIUTHYECKAs JUCCOIUAIUS KUCIIOT, IEI0Yel U CoMeil.

Jlabopamopmuwiii oneim No4. VI3MeHeHne OKpacKy MHAUKATOPOB B Pa3IUYHBIX Cpeaax.

CunbHbIE U cllabble AIIEKTPOJIUTHI.

Jlabopamopmuwiti onvim Ne 5. «CunbHble U cradble dIeKTpoJuThl»y OmpenereHne KUCIOTHOCTH-OCHOBHOCTU CpEbl MOJTYYEHHBIX PACTBOPOB C MOMOIIBIO
WHIUKATOpa U IaTYUKA 3JIEKTPOIPOBOAHOCTH

Jlabopamopnuwiii onvim Ne 6 «3aBUCUMOCTB 3JEKTPO-IIPOBOTHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIUTOB OT KOHIIEHTPAIIU HOHOB)

Peakiiun noHHOTO OOMEHA.

Jlabopamopnuwiii onvim Ne 7 «BzaumojieiicTBue THApOKCcH A Oapus ¢ CEpHON KUCIOTOI

Peakiiun noHHOTO OOMEHA.

Jlabopamopnuwiii oneim Ne § Peakuun oOMeHa MeX1y pacTBOPaMHU AIIEKTPOJIUTOB.

Jlabopamopmuwiii onvim Ne 9 «O0pa3oBaHue coJieil aMMOHHUS U N3y4E€HUE X CBOHCTBY

I'maponus coiien.



[Moaroroska k TMA
Ilpakmuueckasn paboma Ned. Pewrenue sxcnepumenmaipHulx 3a0ay no meme «Inekmponumuyveckas ouccoyuayusa». Th
TecToBBIN KOHTPOJIbL 1O pa3aeny «MHoroodpasue XMuMHYECKMX PeaKIMii B IKCIIEPMMEHTAIbHON XMMHI»

Tema 3. CBoiicTBa rajoreHon (3 4)

["anorensl: pu3nUeCKUe U XUMUYECKHAE CBOWCTBA

Jlemoncmpayuonnwiii onvim Ne6 OuU3ndeckue CBOMCTBA TaJIOTCHOB.

Jlabopamopmuwiii oneim Nel() Pacio3HaBaHHE COJITHOM KUCIIOTHI, XJIOPHI0B, OPOMHJIOB, HOIAHUJIOB M HO/A.
Xnop. CBoiicTBa M NMPUMEHEHUE XJIOpa

Jemoncmpayuonnwiii onvim Ne 7 «I3ydenne GU3HUECKUX U XUMHUYECKHX CBOWCTB XJIOPa»
Jlabopamopmnwiii oneim Nel I. OTOenvBaroiyue CBOMCTBA XJIopa

CoenuHeHus rajioreHoB. XJI0pOBOIOPOI.

Jlemoncmpayuonnwiii onvim Ne§ TlonydeHue XJI0poBOJIOpOJa U PaCTBOPEHHE €T0 B BOJIE.
Jlabopamopmuwiii onbim Nel2. B3auMHO€ BBITECHEHHE TaJIOTEHOB U3 PACTBOPOB UX COJIEH
Jlabopamopnwiii onvim Nel3. Pacrio3zHaBaHUE COJITHON KUCIOTHI U XJIOPHUIOB, OPOMHUIOB, HOIUIOB
[ToarotoBka k 'TA

Tema 4. CBoiicTBa Kucjaopoaa u cepsi (6 4)
Kucnopona: nonyuenue u xummudeckue CBOWCTBA.
Jlemoncmpayuonnwiii onvim Ne 9. «Ilosryaenue u coOupaHue KUCIOpoa B JIAOOPATOPHH U 3alIOJTHCHUE UM Ta30MeTPay
Jlabopamopmnwiii oneim Nel4. «'opeHue cepbl Ha BO3IyXE U B KUCIOPOJIC»
Jlabopamopmnwiii oneim Nel5. «opeHne xene3a, MeIu, MarHus Ha BO3JIyXe U B KUCIIOPOJIC»
Cepa. XuMHU€eCKHE CBOMCTBA CEPHI.
Jemoncmpayuonuwiii onvim Nel() . AnnmotpornHbeie Moaudukanuu cepsl. O3HaKOMIICHHE ¢ 00pas3laMu cepbl M €€ MPUPOTHBIX COCIUHCHHIA.
CoenuHeHus cepbl: CEPOBOIOPOA, cepoBOAOpoaHas KucnoTa. Cynbpuabl.
Jlemoncmpayuonuwiii onvim Nell OOGpa3ibl TPUPOIHBIX CYyIbPUIOB U Cyab(aToB.
Jlabopamopnwiii onvim Nel6. KadecTBEHHBIE peaKIui Ha CylIb(UI-UOHBI B PACTBOPE.
Jlemoncmpayuonnsiii onvim Nel2 «llonydeHue cepoBoA0POAa U U3YYEHUE €0 CBOMCTBY.
Jlabopamopmuwiii onvim Nel 7 «Cunres cepoBogopoa. KauecTBeHHbIE peakiiuu Ha CEPOBOJOPO U CYIb(PHUABD)
Coenunenus cepbl: okcua cepsl (IV), cepHUCTast KHCIIOTa U €€ COJIH.
Jlabopamopmuwiii onvim Nel8 KaduecTBeHHbIE HA CYIb(UT- HOHBI B PACTBOPE.
Lemoncmpayuonnwiii onvim Ne 13. «I3yueHne CBOMCTB CEPHUCTOIO ra3a U CEPHUCTOM KUCIOTHI»
Coenunenus cepsl: okcua cepsl (VI), cepHas KUCIOTa U €€ COJu.
Jlabopamopnuwiii onvim Nel9 KauecTBeHHBIE Ha CylIb(aT-HOHBI B PacTBOPE.
CBoiicTBa CEpHON KUCIIOTHI.
Jlabopamopnuwiii onvim Ne2() I3yueHne CBOMCTB CepHON KUCIOTHI
ITonroroska k T 1A

Tema 5. CBolicTBa a30Ta u pocopa (3 1)
A30T: pu3HUecCKre U XUMUYECKHE CBOHCTBA. AMMHAK.



Lemoncmpayuonnvii onvim Nel4 Tb [lonyuenne aMMmuaka U €ro paCTBOPEHUE B BOJE.

Jlabopamopmuwiii onvim Ne 21 «OCHOBHBIE CBOMCTBa aMMHUAKa»

Ilpakmuueckasa paboma Ne 6. «llonyuenue ammuaxa, uzyuenue e20 c0iCH18).

Conu aMMOHUS.

Jlabopamopuwiii onvim Ne22

B3anmMopeiictBre cosied aMMOHHUS €O IEJI0YaMHU

A30THas KuCIoTA.

Jlemoncmpayuonusie onvimor NeNel5-17: «Ilonyuenue okcuna azora (IV) u usydenue ero cBoiicty; «Oxucinenue okcuaa azora (II) mo oxcuaa azora (IV)»;
«B3aumonericteue okcuaa azora (IV) ¢ Bogo# U KUCIOPOAOM, MOTYICHHE a30THOM KUCIOTHI

Jlabopamopuwiii oneim Ne 23. 3ydeHne CBOUCTB a30THOM KUCIIOTHI

Ilpakmuueckasa paooma Ne 7. «OnpedeneHue HUmMpam-uoHo6 6 NUMAMmMeabHOM PACMEOPe)

Conu a30THOM KMCIIOTHI — HUTPATHI.

Jlemoncmpayuonnwiii onvim Nel8 O0pa3ipl MPUPOIHBIX HUTpPATOB U (pocdartos.

Jlabopamopnwiii onvim Ne24 O3HakoMIIeHUE C a30THBIMH U (pochopHbIME yroOpeHusiMu. PaciosHaBaHre a30THBIX YI0OpEHUIA.
Jlabopamopnwiit onvim Ne 25 «OnpeneneHue aMMHAaqYHOM CETUTPBI U MOYEBUHBI

®docdop. Coenunenus pochopa: oxcuna docdopa (V), oprodochophnas kucnora u ee conu. Dochoprsie ynoodpenus
Jlemoncmpayuonnwiii onvim Nel9 O6pasibl kpacHoro gocdopa, okcuaa ¢pocdopa (V), nmpupoassix pocdaros.
Jlabopamopuwiii onvim Ne26 «I'operue cepsl u Gochopa Ha BO3TYXE U B KUCIOPOIEH

Jlabopamopmuwiii onvim Ne27 O3HaKOMIIEHHE C a30THBIMH U (hOCHOPHBIMU YIOOPEHUSIMHU.

IToaroroBka x ' 1A

Tema 6. CBoiicTBa yriepoaa u kpemuus (3 4)
Yrnepon, ¢usnyeckue cBoricTBa. AJUIOTPOIHS yriiepojaa: anMas, rpaduT, KapouH, GpyuiepeHbl. XMMHUYECKHE CBOWCTBA yriepoja.
Jlemoncmpayuonuwiii onvim Ne2() Moaenn KpUCTAUIMUECKHX PEIMIETOK anMasza U rpadura.
Oxkcuapl yriaepoja. YrapHblii W YIJICKHCIIBIA Ta3bl. YTOJbHAs KHCIIOTA, KApOOHATHI
Jlemoncmpayuonnwiii onvim Ne2 1 OOGpasiibl MPUPOIHBIX KAPOOHATOB M CHUJIUKATOB.
Jlabopamopnwiii onvim Ne28 KadecTBeHHasi peakiusi Ha YIJICKUCIBIA Tas3.
Jlabopamopnwiii onvim Ne29. KauecTBeHHass peakius Ha KapOOHAT-HOH.
Jlaboparopusiit onbiT Ne 30 «B3aumoeiicTBre U3BECTKOBON BOABI C YTIICKUCIIBIM Ta30M»
Ilpakmuueckaa paooma Ne8. «llonyuenue oxcuoa yenepooa (IV) u uzyuenue e2o ceoiicme. Pacnosnasanue xapoonamoey.
Kpemuuii u ero coeuneHusl.
Lemoncmpayuonnwiii onvim Ne22 O0pa3ibl TPUPOTHBIX KAPOOHATOB M CHUIIMKATOB.
Jlabopamopmuwiii (3anumamenvhuiii) onvim Ne 31 «BoIpanuBaHue BOIOPOCICH B CUITMKATHOM KJIEE)
ITonroroska k T 1A
KonTtpoJsbHoe TecTupoBanme no noapasaeny «lIpakTukyM nmo u3y4eHUI0 CBOMCTB NMPOCTHIX BeIECTB HEMETAJLIIOB MX COeAUHEHM D)

Tema 7. O61ue 1 MHANBUAYAIbHBIE CBOICTBA MeTAJLIOB (5 1)
OO6mue ¢u3nueckne W XMMUYECKHUE CBOMCTBA METAJJIOB: PpPEaKIUHU C HEMeTaUIaMH, KHCIOTaMH, COJSMHU. BoccTaHOBUTENbHBIE CBOWCTBA METAJIOB.
DNEeKTPOXUMHUYECKUH Psil HANPSHKEHU METAIIOB.



Jlabopamopuwiti onvim Ne32. BzauMmopeiicTBHe METaUIOB C pacTBOpamu cojeil. B3ammoneiictBue MeramioB (MarHus, IIUH KA, jKele3a, MEIH) C
pacTBOpaMu KHUCIOT

Jlemoncmpayuonnwiil onvim Ne23. iydenne o0pas3IioB METaIOB.

[enounsie MeTauibl. CoeAMHEHUS MIEIIOYHBIX METAIIIOB

Jlemoncmpayuonnwiii onvim Ne24 BzauMoeicTBUE MICIIOYHBIX METAJUIOB C BOJIOM.

CBoiiCTBa MIEIIOYHO3EMEIBHBIX METAILIOB U UX COCAMHEHUH.

Jemoncmpayuonnwiii onvim Ne25 BzaumoaeiicTBue MMETOYHO3EMEIBHBIX METAIIOB C BOJIOH.

OO0pa3ipl BaXKHEHIIINX MPUPOIHBIX COCAUHEHUM MarHus, KaJbLHUs.

CaoiicTBa coeMHEeHUM KabIus. JKECTKOCTh BOIbI

Jlabopamopnuwiii onvim Ne33. O3HAaKOMIICHHE CO CBOWCTBAMH M MPEBpAIICHUSIMH KapOOHATOB M THIPOKapOOHATOB.
Jlabopamopuwiii onvim Ne34. YcTpaHEHHE KECTKOCTH BOJIBI B JIOMAIITHUX YCIOBUSIX

CBoiicTBa aIFOMUHUS

Lemoncmpayuonnwiii onvim Ne26. Bzaumoneiictsue antoMuHus ¢ Bojaoi. OOpa3isl BaXKHEHIINX MPUPOAHBIX COETMHEHUN allOMUHUS
AM}OTEpHOCTh OKCHIA U THUAPOKCHUIIA ATIOMUHUSA.

Jlabopamopuwiii oneim Ne35. TlonydeHrne THIPOKCHIA ATIOMHUHUS W B3aUMOJICHCTBUE €r0 C KHCIOTAaMH W IIEJI0YaMHU.
Keneso.

Jemoncmpayuonnwiii onvim Ne27. O0pa3isl pyn xene3a. Ckuranue jxeine3a B KUCIOPOJAE U XJIOpE.

Jlabopamopuwiii onvim Ne 36. «OKUCIIEHUE )Kelle3a BO BJIAKHOM BO3IYXE»

CBoiiCTBa COETMHEHUI Kene3a: OKCUIOB, TUIPOKCHAOB 1 coeit sxemeza(ll u I1I).

Jlabopamopmuwiit onvim Ne37 Ilonyaenune runpoxcunon sxkeneza(ll) u (II1) n B3aumoericTBUE UX ¢ KUCIOTAMU U IIEIOYaMH.
IIpakTHyeckasi padora Ne9. Pemmenne skcriepuMeHTaIbHBIX 3a1a4d 1o TeMe «OOIue u HHIUBUIyaIbHbIC CBOWCTBA METAJIIIOBY.
Iloocomoska k T MA

KonTposabHoe TecTupoBaHue 1o nojpasnaeny «[IpakTHKyM Mo n3ydeHHI0 CBOMCTB MPOCTHIX BEILIECTB METAJIJIOB UX COCAMHEHUI»

Pa3znen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAJILHON M MPOEKTHOI AesiTebHOCTH (124)

Texnuka 6€30MaCHOCTH MPU BBIMOJIHEHUN CAMOCTOSITENIbHBIX OIBITOB U AKCIIEPUMEHTOB B JIOMAIIHUX YCJIOBHSIX U C UCIOJIb30BaHUEM 000pYIOBaHUS
XMUMHYECKOH J1abopaTopui.

IpakTHyeckasi padora Ne8. OOparnieHue co cTeksioM (crudaHre CTEKITHHOW TPYOKH, U3TOTOBJICHUE: TTUTIETKH; KalTUJUISIPOB; MMPOCTEHIIINX Y3JIOB;
MPOCTEHIIHMX TPUOOPOR)

XUMHUYECKUH aHAIN3: KAU€CTBEHHBIM U KOJTMYECTBEHHBII

Teopernueckrie OCHOBBI ONBITHO-3KCIEPUMEHTAIBHON U MPOEKTHOM EATEIbHOCTH.

Bri6op Tembl npoekTa. [InanupoBanue AeaTeIbHOCTH.

[Toxnroroska mpoekra. Coop uHpopmMalu no JaHHo# Teme. MoaenupoBaHue IPOEKTHOM NesTEIbHOCTH.

BrinosnHeHnue yueOHbIX IPOEKTOB, ONBITHO-3KCIEPUMEHTAIBHBIX paboT.

IIpakTuyeckue padorbl Ne§-12 no TeMaM NPOEKTOB yJaIIMXCs

[TonroToBka yueOHBIX MPOEKTOB K 3allIUTE

IIpomexyTouyHas aTrecTanus. 3alIUTa IPOCKTOB

[ToaroroBka k 'MA, BIIP: pemenne npakTuko OpueHTUPOBAHHBIX 3aJaHNUN

IToaroroBka k 'MA, BIIP: pemienne npakTuko OpuEHTUPOBAHHBIX 3aJaHUN

O06o06u1eHne, cucTeMaTu3alus U KOPPEeKIHs 3HaHUH ydaluxcs 3a Kype «KclepuMeHTalbHas XUMus», 8§ kiacc. TecToBbIH KOHTPOIb.



3. KAVIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

BHEYPOYHOIi 1esiTeJibHOCTH « Mup xumum -9» st 9 knacca (34 4)
¢ YKa3aHHeM MCI0JIb30BaHus o0opyaoBanus nugposoii 1adoparopun
«Touka pocra»

Ne ni/m Tema ypoka IlnanupyeMble pe3yJIbTATHI Koua-Bo Jara |(Andopmanu| Hcnonb3oBaHue
Ipeamernnie YV ]I JlmanocTHBIE MeTanpeaMeTHbIe 1acoB OHHast 06opynioBanus
YV YV nomaep:xkka | «Touka poctay»
yueOHnK
Pyosumuc
I'E.,
Denvoman
@.I'". Xumust:
9 K.
BBeneHue B Kypc « IKCNepUMEHTAJIbHAA XUMHUA-9» (2 1)

1. Beoouwtit uncmpykmayc no Thb | Jlars noustue o npeamere | 1.Motusanus K. YY]. 1 Texuuka
Xumus - HayKa | xumumu. CdopmupoBath | HaydeHHs 1.Pa3pemenue 0e30MacHOCTH B
OKCIICpUMCHTAJIbHAsI. NICPBOHAYAJIbHBIC NpenIMeTy XUMHsS ~ KOH(UINKTA KaOWHeTe XMMUU
P IPEICTaBIICHHS: 2.Pa3BuBath 2.Ynupasienue nentpa «Touka
Jemoncmpayuonnstii onvim a) O BEUIECTBE, a TAKXKE O | YYBCTBO MOBEJIEHUEM NapTHEpa PocTay.

Nol, IPOCTBIX U CJHOXHBIX | TOPIOCTH 3a ILYVY . 3HAaKOMCTBO C
O3nakomneHnue ¢ BELIECTBAX; POCCUICKYIO 1.®opmupoBanue 000py/I0BaHUEM.
1a60pamopHvImM 0) Hauath (HOPMHPOBATH | XMMHUYECKYIO MI03HABATEILHON I1eNTH
000opyoosarnuem; npuémol YMEHHME XapaKTepU30BaTh | HAYKY e CumBOIBI
0e3zonacHoii padomel ¢ HUM. BEleCTBA, UCNONb3ys mns | 3.HpascTeeHHo- XUMHYECKHX
9TOr0  HMX  (PU3HYECKUE | 3THYECKOE 3JIEMEHTOB
CBOMCTBA. OlLICHUBaHUE o  XUMHYECKHE
hopmynb
TepmuHbI
AHanu3 u
CHHTE3
P.YY .
1.Ilenenonaranue u
IUIAHUPOBAHUE.

2, BxoaHoe TecTHpoBaHHE N0 1
TCOPETUYCCKHUM H
NPAKTUICCKUM 3HAHUAM 32 8
KJIaccC

Tema 1. Xumuueckue peaxyuu (6 u)
3. OBP B 3KcnepHMeHTaﬂbH0ﬁ 3HaTh OmNpeAeICHUs DopMupoBaTh IMo3naBaresibHbIE: 1 81, Jlatuuk
UMUK OKHCIIUTENBHO- MOTHBALIMIO K BBIOMPAIOT OCHOBAHUS U TEMIICPATYPbI
o BOCCTAHOBUTCIIbHOU LeJICHAIIpaBJICH- KpUTEpHUHA JJIs IIJIaTUHOBBIN
Jlabopamopnutit onvim Ne 1 DEAKIIHH, OKHCTHTEITS, Hoil e —




«HM3yuenue peaxyuu 63au- BOCCTAHOBUTEIIA. YMETh MO3HABaTEJIbHOM  peakuuil
Mmooenucmaeust cyﬂb¢uma Hampus c YpaBHHUBATb JACATCIIBHOCTH, Hp€06pa3OBLIBaTI)
nepoxcudom 600opooa» TH. OKHUCIIUTENbHO- OCO3HaHHOE, I/IH(i)OpMaIII/IIOUI/B OJIHOTO
Toozomoeka k THA. BOCCTAHOBHUTEJIbHBIC YBa)KHTEIBHOE H  BHJIA B APYTOi H
pCaKkunM, pPas3bACHATH JIOOpOXKENaTenbH  BBHIOMPATH IS Ce0st
MPOLIECCHI OKUCIIECHUS H 0E OTHOIIECHHE YI06HYI0 GopMY
BOCCTAHOBJICHHUSI, K JpyroMy (bukcanuu
HPUBOJUTE IPUMEPDI 4eI0BEKY, €T0 IpECTABICHUS
OKHMCIUTC/IBHO MHEHHIO, nHpopmanuu
BOCCTAHOBUTC/ILHRIX MHPOBO33pEHHIO.  PeryJisiTHBHBIE:
PCAKIHH. BBIJIBUTAIOT BEPCHU
pelieHust mpoOJIeMBbI,
0CO3HaBaTh KOHEYHBIN
pe3ynbTaT
KoMMyHHKATHBHBIE:
OTCTauBaTh CBOIO TOYKY
3pEHUs, TPUBONUTH
apryMeHThI,
MOATBEPXKAAS UX
(hakramu
pa3nuyarth B yCTHOM
peud MHEHHE,
JIOKa3aTeIbCTRA,
THIIOTE3bl, TEOPUH
TemnoBoi 3(1)(1)6KT XUMUYECKUX 3HaTh DopmMuUpoOBaTh PerynsiTuBHbIe: 82 Jatuuk
peaxuuit. [TousTie 06 5K30- U Ki1accu(pUKaIMOHHbIH LEJIOCTHOE BBIJIBUTAIOT BEPCHU TeMIepaTyphl
NpU3HAK MHUPOBO33PEHHE,  PELICHHS MPOOIIEMBI, TUIATHHOBBIN
SHAOTEPMHUYCCKUX PCAKIIHAX. .
8 TEPMOXUMHYECKUX COOTBETCTBYIOIIl  OCO3HABaTh KOHEYHBIit
HAemoncmpayuonnsiic onvim Ne 2 peakumii. TToHMMATH ee pesyabTaT
Ipumepor sxso- u OHOOMEPMUECKUX | spayeye TepMHHOB: copemMenHomy  IlosHaBaTelbHbIE:
pearyuu. TEIUIOBOM 3P deKT YPOBHIO BBIOMPAIOT OCHOBAHHS U
Aemoncmpayuonnwi onvim Ne 3 XMUMHUYECKOH peakiuy, pasBUTHUL KPUTEPHUHU JUTS
«Tennoeoit 3phekm pacmeopenus | repmoxumuuecKkoe HAYKH. K/1aCCH(pUKALIMN
eewgecme ¢ 6ooen. Iloocomoexa Kk | ypaBHeHHe peakiuy, peakuuii
THA. 9K30- M JHAOTEPMHUYECKUE npeoOpa3oBbIBATH
peakuun. YMerb MH(OPMALIUIO U3 OJHOTO
3aIMUCHIBAThH BUJIa B IPYroit 1
TEPMOXUMHIYICCKIE BEIOMpATH IS ce0st
YpaBHEHHSI pEaKIuii U ynobHyto hopmy
BBIYUCIIATh KOJIUYECTBO (bukcarpn
TEIIOTHI MO MPE/ICTABICHUS
TEPMOXUMHUYECKOMY nurpopmanum
YPaBHEHHIO PEaKIIUH.
CKOpOCTL XUMHUYECKUX peaK]_[Hf/'I 3HaTh OmpeneneHue DopMupoOBaTh PerynsiTuBHbie: 83 Hatank pH
Jlemoncmpayuonnuiii onvim Ne 4 CKOPOCTH XHMHHECKOH MOTHBAIIUIO K CaMOCTOSITEIIHHO
Bsaumodeiicmeue yunxa ¢ consmoi y | PEAKIMH 1 €8 _ | menenanpapient O0OHAPY)KUBAIOT U
VKCYCHOT KUCTOMAM. 3aBHCHMOCTh OT YCJIOBHH | O § hopmynupyoT
Bsaumodeticmeue 2panyiuposaniozo MPOTEKAHUS PEAKIUH. MO3HABATENLHON  MPOOIIEMY.
IloHuMaTh 3HAYEHHE JIeSTENILHOCTH, IMo3HaBaTesIbHbIE:




YUHKA U YUHKOBOU MbLIU C CONAHOU TEPMHHOB «KAaTaM3aTop», | OCO3HAHHOE, BBISIBJISIEOT TIPUYHHBI 1
Kucromou. Bzaumooeticmeue okcuda «UHTHOUTOpPY, YBOKHUTEIBHOE U CIIEACTBUS SIBJICHUH,
meou(Il) ¢ ceproii kuciomoi pasmoi «(pepMEHTBD». JIOOpOKENTATeIIbH  CTPOST JTOTHISCKHE
KOHYEeHmpayuu npu pasHuix 0 paccyxIeHus,
memnepamypax. YCTaHABIHBAIOT
Jlabopamopmuwiit onvim Ne 2 IPUYMHHO —
«H3menenue pH ¢ xooe CIICACTBCHHEBIC CBA3H
KoMMmyHukaTHBHBIC:
OKMCJlumeJleO'GOCCfnaHO' VUHTBIBAIOT pasHble
eumenvuvix peaxyuiin Th. MHEHHS 1 CTPEMSITCS K
Iloozomoexa k 'HA. KOOP/IMHALMH
Pa3JINYHbIX TIO3UIIAI B
COTPYIHHYECTBE,
(hopmynupyroT
COOCTBEHHOE MHEHHUE H
TO3HIHIO
Jlabopamopnuwiii onvim Ne 3 1.3akperuieHue 3HAHUN U 1. Ymenue K.YVY/.
«Cpasnumenvnasa xapakme- NPAKTHYECKUX, PACUCTHBIX | OPHEHTHPOBATHC Y MEHHE
PUCMUKA 60CCIMAHOBUMENbHOU HABBIKOB y4-Csl. s Ha MOHHMAaHHE CaMOCTOSITEIILHO
cnocoonocmu memannosy Th 2.YMeHue peniathb IPUYUH yCIEXa B OPTaHH30BBIBATH
[Moaroroeka k T'MA THUIOBBIE IPUMEPHI yueOHOi yueOHOe
KOHTPOJIBHO- NEATENIbHOCTH B3aNMOJICHCTBHE B
WU3MEPUTENBHBIX rpymme
MaTepuaioB ILYY .
YMeHue:

* OCYILIECTBIISITh aHAIH3
00BEKTOB C BBIIEICHUEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITH CUHTE3
KaK COCTaBJICHHE IIEJI0T0
W3 YacTeH.

P.YV].

YMenns:
1.OcymmecTBisITh
HWTOTOBBIN M ITOIIATOBBIN
KOHTPOJIb 10
pe3yabTary;

2. AnmekBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Pasznnuath criocod u
pEe3yNbTAT OAEUCTBUS

Tema 2. Inekmponumuueckan ouccoyuayus (8 u)

3J'ICKTpOJ'II/ITI/ILICCKa$I
aucconuanusa — riiaBHOC YCIIOBHE
MPOTCKAHUMA peaKuHﬁ B

3HaTh OonpeaACICHU
TIOHATHI «IJICKTPOIAUTY,
CHCOJICKTPOJIUT»,
KIJICKTPOJIUTHICCKAA

DopMHPOBaATh
OTBETCTBEHHOE
OTHOILIECHHE K
YUYEHHIO,

PeryasiTUBHbIE: CTaBAT
y4eOHyI0 3a/1a4y,
OIPEAEISIOT
NOCJIC0BATEIBHOCT

§6

JlaTuuk 31exTpo-
MIPOBOIHOCTHU




pacTtBopax.

Jemoncmpayuonnsiit onvim Ned
Ucnvimanue pacmeopoe seujecmse Ha
INEKMPUYECKVIO NPOBOOUMOCHTb.
ﬂ@ugfceHue UOHO6 6 JJIeKmpU4eCKom
none.

Jemoncmpayuonnslit onvim Ne§
«Inexkmponumol u
neanexmponumory Iloozomoeka k

T'HA.

JIHUCCOIUALN. YMETh
WLTIOCTPUPOBATH
MpUMepaMH U3y4YCHHBIC
MOHATHS W OOBIACHATH
MIPUYIHY
AIEKTPOIPOBOIHOCTH
BOJIHBIX PacTBOpPOB COJIEH,
KUCJIOT U IIEIOYEH.

FOTOBHOCTb U
CIIOCOOHOCTH K
CaMOpa3BUTHUIO
u

camMo00pa3oBaHI

0. Pa3BuBath
KOMMYHHKATHBH

VIO

KOMIICTCHTHOCTb

, YMEHUE
YBa)kKaTh UHYIO
TOYKY 3pEHHSA

MPOMEKYTOYHBIX IIeeit
C YU4ETOM KOHKPETHOTO
pe3yiibTara, COCTaBIISIIOT
UTIAH U aJITOPUTM
JielCcTBUI
Ilo3naBarenbHbIE:
CaMOCTOATEIBHO
BBIJICIISIFOT
(hopMynupyroT
MO3HABATEILHYIO LENTh,
UCIIONIB3Ys 00IIne
MPUEMBI PEIIeHHs 3a1a9

npu KommyHukaTuBHbIE:
o0CyKeHnH Kontpons u oreHka
POOJIEMBI. JIeCTBUI mapTHepa
DNEeKTPOTUTHIECKAs 3HaTh ompeAereHus DopMHpOBaTh PeryasiTuBHBIE: CTaBAT 87 PeaxtuBbl 1
JUCCOIMALIAS KUCIIOT, [IEI0Uel 1 TOHATHH «KHCIOTay, OTBETCTBEHHOE yueOHYIO 3a/1a4y, XHUMHYECKOe
. «OCHOBaHHE», «COJb» C OTHOLICHHE K OTIPENIEIISIOT obopyoBaHue
coJicn. o TOYKH 3pCHUA TCOpUU Yy4€HHU1o, I10CIE€A0BATCIIBHOCTD PeakTuBsl u
Jlabopamopnutit onvim Ned. DIIEKTPONUTHIECKOM TOTOBHOCTL H IPOMEKYTOUHBIX IIEIE XUMHYECKOE
H3menenue okpacku JUCCOLMAINHA. YMETh CIIOCOOHOCTh K C y4eTOM KOHKPETHOI O obopyoBaHue
uuauk‘amopog 6 Pa3iuuHbIX OOBSICHATH O0OIIHE CaMOpa3BUTHIO pe3yibTaTa, COCTaBJIAIOT
Cpedax. TB H0020m061<a K CBOUCTBA KHCIIOTHBIX u HH?H u a?FOpHTM
T'HA UIIEJIOYHBIX PACTBOPOB camMoo0pa3oBaHu  ACHUCTBHHA
) HaJMYMEM B HUX HOHOB 10. Ilo3naBarenbHbIC:
BOZOPOAA U THIPOKCU- CaMOCTOSITEIILHO
HMOHOB COOTBETCTBEHHO, a BBIICIISIOT
TaK)X€ COCTaBJIATh (hopMynupyroT
YpaBHEHUS [IO3HABATENIbHYIO LIENb,
3IEKTPOIUTUYECKON UCTIONB3YS 00IIne
JUCCOLMAlUN KUCIIOT, IIPUEMBI PELIEHNS 3a4a4
OCHOBAaHUHN U COJIEH. KoMMyHuKaTHBHBIE:
Kontpons u orienka
JICCTBUI MapTHepa
CUIbHBIE U CJIa0bIe 3HaTh OmpeneneHus DopmMupoBaTh PerynsiTuBHbIe: CTaBST §8 JlaTuuk snexTpo-
JIEKTPOJIUTEL TIOHATHI «CTeTeHb. OTBETCTBEHHOE yueOHyI0 33739y, MIPOBOIHOCTHU
JaGopamopnviii onvim Ne 5. 3JIEKTPOIUTUYECKON OTHOILIEHUE K ONpENENsIOT
JUCCOLMALUN, «CUJIBHBIE | YYEHHIO, MOCJIEA0BATENBHOCTh
«Cunvnvie u cnabuie snex- 3JIEKTPOJIUTHD?, TOTOBHOCTb U MIPOMEXYTOUHBIX LIENEH

mponumuly Onpeoenenue
KUCTOMHOCMU-OCHOBHOCIU CPeObl
NOJYYEHHBIX PACMBOPO8 C NOMOUBIO
UHOUKAmMopa u 0amuuKa
anexmponposoonocmu, TH
Jlabopamopnutii onetm Ne 6
«3asucumocms nekmpo-
NPOBOOHOCHU PACMBOPOE CUTLHBIX
S/IEKMPOIUMOE OM KOHYEHMPAayuu

«CITa0BIEINEKTPOITUTED).
IlonumaTts pasHuiy
MEXIY CHIBHBIMH H
cI1aObIMHU 3JIEKTPOIUTAMH

CIIOCOOHOCTH K
CaMOpa3BUTHUIO
u

camMo00pa3oBaHI

10.

C Y4eTOM KOHKPETHOTO
pe3yJabTara, COCTaBISIOT
UIaH ¥ allTOPUTM
IEUCTBUN
IloznaBarenbHbIC:
CaMOCTOATEIBHO
BBIACIISIOT
thopmynupytoT
MO3HABATENBHYIO 1IEJb,
WCIIONB3Ys 00mme




uonos, TK. Iloozomoexa k 'HA.

MPHUEMBI PELICHUS 3a1a4
KoMMmyHuKaTHBHBIC:
Kontpons u onenka
JIelcTBUI MapTHEpa

10. Peakuuu nonHoro ooMeHa. 3HaTh onpeesieHre dopmupoBaTh IMo3naBaresibHbBIE: 89 Jlatuuk
JlaGopamopnviii onvim Ne 7 peakuuii HOHHOTO OOMEHa, | MHPOBO33PEHHE,  CaMOCTOSTENBHO JJIEKTPO-
«Bsaumodeiicmeue zudpoxcuda YCIOBUSL WX TPOTEKaHMS. | COOTBETCTBYIOL  BBIACISIOT NPOBOIHOCTH,

. . YMeTh cOCTaBIATh ee (hopMynupyroT J103aTop 00BEMa
bapus c cepnoi kucnomoiiy. Th TIOJIHBIE W COKpAIIEHHBIE | COBPEMEHHOMY TIO3HABATENILHYIO LIENb, KHJKOCTH, OF0-
Ionroroska xk THA VOHHBIE ypaBHEHUS YPOBHIO UCTIONB3Ys o0mme perka

HEOOpaTUMBIX peakUuid u | pa3BUTHUS TIPUEMBI PEIICHHs 3a/1a4
Pa3bACHATh MXCYIIHOCTh, | HayKH, KoMMmyHuKaTHBHBIE:
TPUBOIUTH MTPUMEPHI KOMMYHHUKAaTUBH  KOHTpOJb 1 OlleHKa
peaxiuii MOHHOTO Y10 JelcTBUil mapTHepa
oOMeHa, MIyIuX o KOMIIETEHTHOCTb
KOHIIa. U yBaXEHHE K

WHOUM TOYKe

3peHHs TIpU

o0CyKeHHH

pe3yJIbTaToB

BBINOJIHEHHOU

paboTHI.

11. Peaxiinu nosHOrOo 0OMeHa. YMeTh NpUMEHSATH Pa3BuBath PerynsiTuBHbIC: HOBTOPUTH | JlaTumk
Jlabopamopnuiii onvim Ne 8 TEOpPETHYECKUE 3HAHMUSA Ha | YMEHUS OcymeCTBJEﬂ}OT 89 ANEKTPO-
Peaxyuu obmena mexcdy pacmeopamu NPaKTHKE, OOBICHATH OLICHUBATh TIOIIATOBBIN KOHTPOJIb MIPOBOJHOCTH
onexmporumos, TB pe3yiIbTaThl MPOBOAUMBIX | CHUTYAIMIO U IO PE3YJIbTaTy
TaGopamopnsiii onsim Ne 9 OIBITOB, XapaKTEpU30BATh | OMEPAaTUBHO Ilo3naBaTenbHbIE:

- YCIOBUS TPOTEKAHHA MPUHIMATh CtposT peueBoe
«Odpaszosanue coneit ammonus u peakuuii B pacTBOpax pelenue, BBICKA3bIBAHHE B YCTHOM
usyuenue ux ceoiicme», Th JJIEKTPOJIUTOB 10 KOHLA. | HAXOOUTh Y MMCbMEHHOU (opme
Ioaroroeka k I'MA aJIeKBaTHbIE KoMMyHHKATHBHbIE:
CIIOCOOBI YuHuThIBaIOT pa3Hble
B3aMMOJICHCTBUS ~ MHEHHS U CTPEMSTCS K
c KOOpIMHAIINN
OTHOKJIACCHUKAM  Pa3JIMYHBIX TO3UINN B
U BO BpeMs COTPYIHUYECTBE
TIPOBEICHIS
MIPAKTUYECKON
paboTEHIL.

12. Tuoponus coneil. 3HaTh OmpeleneHne ®dopMupoBaTh PerynsiTuBHbIE: 8§10 PeakTuBEI 1

Ioxroroska k TUA THIPONIA3a CONEH. YMETb | OTBETCTBEHHOE BHOCSIT HEOOX OZIMMEBIE XAMHAYECKOE
OIIPEIICNATh XapaKTep OTHOIIICHHE K KOPPEKTHBEI B JIeiiCTBHE o0opymoBaHnE
Cpembl pacTBOPOB COJEH | yUCHHIO, MIOCIIE ero 3aBEepIICHNUS Ha

10 WX COCTaBy.

TOTOBHOCTH U
CIIOCOOHOCTh K
CaMOpPa3BUTHIO

u
camMo00pa3oBaHI

OCHOBE €T0 H y4eTa
XapakTepa CIEITaHHBIX
OIIHOOK.
Ilo3naBaTeabHbIE:
CTPOSIT PEYEBOE




10. BBICKA3bIBaHNE B YCTHOM
Y TIHCBMEHHOU (hopMe
KoMMmyHuKaTHBHBIC:
KOHTPOJIHUPYIOT
JICWCTBHS ITapTHEpa

13. | Pewuenue IKCHEPUMEHM ATIbHBIX YMeTh NpUMEHSTH Pa3BuBats PeryasiTuBHbBIC: IToBTOpuTH| PeakTuBsI U
3a0au no meme TEOpEeTHYEeCKUEe 3HAHMS HA | YMEHHA OcymeCTBJESHOT o XMMHUYECKOE

MIPaKTHKe, OOBSICHATH OLICHUBATh TIOIIAT OBBI KOHTPOJIb yueOHHKY | 00OpymoBaHuE
«3J1e1<mp0ﬂumuttec1<a;1

pe3yNbTaThl NPOBOJUMBIX | CUTYAlMIO H TI0 pe3yNbTaTy MaTepua
ouccoyuayun». Th. ONBITOB, XapPaKTEpU30BaTh | OIEPATUBHO Io3HaBaTeJdbHbIE: raasel 11
Iloozomoexka k 'HA. YCIIOBHS TPOTEKAHUS NPUHAMATD Crposr peueBoe

peakuuii B pacTBopax peuieHue, BBICKa3bIBaHHE B YCTHOM

JJIEKTPOJIIUTOB IO KOHIA. | HAXOIHUTh W MMCbMEHHOU (opme

a/IeKBaTHbIC KoMMmyHukaTHBHBIE:

CIOCOOBI Y4uTHIBalOT pa3Hble

B3aMMOJICHCTBUSI  MHEHUSI U CTPEMSITCS K

c KOOpAMHAIINU

OJITHOKJIaCCHUKaM Ppa3InYHbIX HOSPII.IPIFI B

H BO BpEMA COTPYAHHUYECTBE

MIPOBENCHUSA

[IPAKTUYECKON

paboTHI.

14. | TecToBBIIi KOHTPOJIb 1O YMeTh UCHONb30BaTh dopmupoBaTh PeryasiTuBHbIC: [ToBTOPUTH
pazdeny «MHoroodpasue NpUOOpETEHHBIE 3HAHUSL. OTBETCTBEHHOE OCYILECTBIIAIOT } o

o OTHOILIEHHE K TMOIIATrOBBII ¥ UTOTOBBIN Y4EOHUKY
XUMHYECCKUX peaKllUi B
. YUCHHIO, KOHTPOJIb 10 PE3YIbTATY. MaTepual
IKCICEPUMEHTAJIBHOU XUMHHU» FOTOBHOCTb W IJ1aBbI

CIMOCOOHOCTh K

CaMOpa3BUTHUIO

U

camMo00pa3oBaHI

10.

Tema 3. Ceoiicmea 2anozenog (3 u)

15. | Tajioresss: CI)I/IBI/I‘{eCKI/Ie u 3HaTh 3aKOHOMEPHOCTHU DopmMupoBaTh PerynsiTuBHbIe: 8§12 PeaxTuBbl u
XHUMHYECKIe CBOMCTBA U3MEHEHUS CBOMCTB LEIOCTHOE HJIvaHI/Ipy}OT CBOU XUMHUUECKOE
Jlemoncmpanuonnsii onvim No6 2;IGMCHTOB B A-Tpynmax. | MHPOBO33pEHHE, JICHCTBHA B cBASHC obopynoBaHue
DusLecKIe CROLICMEd 2aT0oeHOs. MeTb J1aBaTh COOTBETCTBYIOIl  IOCTaBJICHHOM 3aqauei 1

N XapaKTEPUCTUKY ee YCIIOBUSIMH €€ PEeIICHUS
Jlabopamopnuiii onvim 210 3JIEMEHTOB-TAJIOTEHOB 10 | COBPEMEHHOMY Ilo3naBaTenbHbIE:
Pacnosnasanue conanot kuciomet, UX TOJOKEHUIO B YPOBHIO CTaBsT U GOpMYIUPYIOT
XA0pud06, OpoMud06, Uo0UA06 U 1i00d. | pepyoneckoil TabMALEe | pasBHTHSA IENM ¥ IPOOIEMEI yPOKa
Th. Iloozomosxa xk 'HA. U CTPOCHHUIO aTOMOB. HayKH. KoMMyHUKaTHBHBIE:

AJIeKBaTHO HCIIOTB3YIOT
peUeBBIC CpeICTBA IS
3(h(HheKTHBHOTO pernreHust
KOMMYHHUKATHBHBIX
3aga4 JInuHocTHBIE:




PaszBuBaroT ocozHaHHOE
OTHOIIICHHE K CBOUM

COOCTBEHHBIM
HOCTYIIKaM
16. | CoenuHeHus TaOreHOB. 3Hath crmoco® momydeHus | BocnuteiBaTh IMo3naBaTeabHbIE: 8§14 Peaktusbl 1
XI10pOBOIOPOI. XJIOPOBOAOPO/A B POCCHUICKYIO Brnazetot o6mmmm XUMHUYECKOE
Temoncmpauuonnsii onvim o8 nagopaTome U yMETh rpamnancrcy}o. ?{pI/IGMOM peleHus 3aft[aq obopymoBanue
Monyuenue xaoposodopooa i cobupaTh €ro B UIEHTHYHOCTb: OMMYHHKATHBHBIE:
npobHUpKy, KO0y, YMETh | MaTpHOTH3M, JloroBapuBaroTCs 0
pacmeopenue e20 8 6ooe. . N
Tlabopamopnsiii onvim N12. XapaKTepu30BaTh CBOMCTBA | JIOOOBb U COBMECTHOI
XJIOPOBOIOPOJIA. YBajKEHHE K JEATENLHOCTH, TIPUXOIAT
B3aumnoe evimecnenue eanozenos Oreuectsy, K OGIIEMY PEIIEHHIO.
u3z pacmeopos ux coneii, Th YYBCTBO PeryasiTHBHBIE:
Jlabopamopnutit onvtm Nel3. ropIocT 3a [L1aHupyoT CBOM
Pacnosnasanue consanoi kuciomol u OTEYECTBEHHYIO  JIEHCTBHS B COOTBETCTBUH
X10pUA08, 6pomudos, uoouoos, Th. Hayky. C MOCTABJICHHOU 3a/1auen
Ioozomoexa k THA. M YCTIOBHAMM e
peanuzaruu
17. | IMoaroroeka k T'UA 3akperuieHue 3HaHu| U YMmenue K.YY].
pPacyETHBIX HaBBIKOB Yy4- OpUEHTHPOBATbCS Y MEHUE
csl. Ha TIOHUMaHHE CaMOCTOSITENLHO
YMeHue peraTh TUIOBbIC | TIPUYWH yCIieXa B OPraHM30BbIBATH
OpUMEPBI KOHTPOIBHO- y4aeOHOM yueOHOe
HU3MEPHUTEITBHBIX JeATENBbHOCTH B3aUMOJICICTBHE B
MaTepHaoB rpymme
LYV
YMeHue:

* OCYILIECTBIISTH aHAIH3
00BEKTOB C BBIJIEIECHUEM
CYIIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBIISITH CUHTE3
KaK COCTaBJIEHHE IIEJI0T0
W3 YacTeH.

P.YVY /.

YMenns:
1.OcymmecTBisITh
HWTOTOBBIN M TTOIIATOBBIN
KOHTPOJIb 10
pe3yabTaTy;

2. AnekBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Pasnmnuath criocod u
pe3yabTaT OCUCTBHS

Tema 4. Ceoticmea kucnopooa u ceput (6 u)




18. Kncnopoﬂi MOJIy4YCHHE U 3HaTh 3aKOHOMEPHOCTH dopmupoBaTh PerynsiTuBHblie: 8§17 PeaxTuBbl u
XHUMHYECKIE CBOMCTBA. W3MEHEHHsI CBOWCTB LETIOCTHOE TUTAHUPYIOT CBOH XMMHUYECKOE
N 9JIEMEHTOB B A-Tpymmax, | MHPOBO33pPEHHE,  JICHCTBHS B CBSI3H C obopynoBaHue
Jemoncmpayuonnstii onvim Ne . .
OTpe/ieeHNe TIOHSATHS COOTBETCTBYIOIIl  TOCTaBJICHHOI 3a1aueil 1
9. «llonyuenue u cobupanue aJuIoTpONMH. YMETH ee YCIIOBHAAMH €€ PELIEHHS.
KuCJZOpO()a 6 Jza60pam0puu laBaTh XapaKTECPUCTUKY COBPEMEHHOMY INosnaBaTesbHBIE:
U 3aNOJIHEeHUEe UM zagoMempa)) QJICMCHTOB W TPOCTBIX YPOBHIO CTaBiAT U q)OpMyJ'II/Ipy}OT
JlaGopamopnuiii onvim Nel4. BEIIECTB HOATPYIIIHI pas3BUTHS eI 1 TPOo0IIeMBl ypoKa
T 0 KHCIIOPOZa 10 MX HayKH. KomMMyHHKAaTHBHBIE:
«loperue cepbl Ha 6030yXe U 6 | ;11 oennio B a/IeKBATHO UCIIOIB3YIOT
Kucnopooe» Th NEPUOANYECKOM Tabuie pEeUEBbIE CPENCTBA LIS
Jlabopamopustit onbim Nol5. U CTPOEHHUIO aTOMOB. 5(PEKTHBHOTO PEIIEHHUS
«Fopenue Jcenesa, Medu, YMmeth O6LHCHHTL, KOMMYHHUKATUBHBIX
MAZHUA HA 6030YXe U MOYEeMY YHCIIO ITPOCTHIX 3ama4
BEILIECTB B HECKOJIBKO pa3
kucnopooe» Th
NPEBBIIAET YUCIIO
XMUMHYECKHUX DIIEMEHTOB.
19. Cepa. XuMHUYECKHE CBOMCTBA 3HaTh (u3MYecCKue U dopmupoBaHue PeryasiTuBHbIC: Peakrtussl,
CepBL. XMUMHYECKHE CBOWCTBA LEJIOCTHOTO Paznuyatot criocod u KOJUIEKIIMHU U
. cepbl. YMETh COCTaBIISITh | MHUPOBO33PEHHS,  pe3y/IbTaT ACHCTBHS XHMHUYECKOE
ﬂemoucmpauuouublu onoslm ., .
ypaBHEHHsI peaKiuii, coorBercTBYION]  [lo3HABaTeJIbHBIE: obopyoBaHue
Ne10,11 . Annomponneie TIO/ITBEPKNAIOIIUX ero Bnaznerot o0mum
Mooughuxayuu cepul. OKHUCIUTENbHBIE U COBPEMEHHOMY  TPHEMOM PELICHHS
Oznaxomnenue ¢ 06])6131461]141/[ BOCCTAHOBUTEIILHBIE YPOBHIO 3a71a4
cepul u eé npupoOHbIX CBOMCTBA CEpbI, - pasBUTHS KommyHuKaTHBHbIE: §18
. CPaBHUBATbh CBOHCTBa HayKH. JloroBapuaiorcs o
coeouHeHul. N
MPOCTBIX BELIECTB CEpbl U COBMECTHOM
KUCJIOPOJa, Pa3bsCHATDH JeATENbHOCTH, TIPHXO.IS
9TH CBOMCTBa B CBETE K 00IIeMy peLeHHIO.
MpeacTaBieHu 00
OKHUCIIUTEIBHO-
BOCCTaHOBUTENBHBIX
MPOLECCaXx.
20. CoenuHenus CephI: OKCUJT CEPBI 3HaTh CBOICTBa DopmMupoBaTh PerynsiTuBHbIe: 8§20 Anmnapat ans
CEepHHCTOro Tasa, OTBETCTBEHHOE YYUTBIBAIOT IIPABUJIO B TIPOBENICHUS XH-
(IV), cepuncras kucnora u ee CCEHHCTOﬁ UCJIOTEL. YMETh | OTHOIIEHHE K HJIaHI/IpOBaHI/IIf " MII)/I‘IGCKI/IX peak-
COJIH. . COCTABIIATH YPaBHEHUS YUEHHIO, KOHTpOJIE criocoda it (AIIXP)
Jabopamopnviit onvim Nel8 peaxiwmii, TOTOBHOCTH H pelenns
Kauecmeennvie peakyuu na XapaKTEePU3YIOMNX ciocoOHOCTh K [lo3HaBaTesIbHbIE:
cynvpum- uonst 6 pacmeope. TH | cBoiictBa 3THX BEIIECTB, | CaMOPasBUTHIO  VICIONB3YIOT OMCK
Jlemoncmpayuonnsiii onvim Nel2. | OOBACHATE NPUIUHY " HEO0OX0 MO
«llonyuenue ceposodopoda» BBITIA/ICHIS! KHCIIOTHBIX caMo00pa3oBaHl  WHGOPMAIUH IS
No 13. «H3yuenue ceoticme JOXK/IeH, TPOBOIHTH 10, OCHOBBI BBITIOJTHEHH y4eOHBIX
N Ka4eCTBEHHYIO PEaKLHIO 9KOJIOTHYECKOH  3alaHuii ¢
CEPHUCHO20 2A3a U CePHUCMOU
Ha CYJIb()UT-HOHBL KYJIBTYPHI, UCIIONIb30BAaHUEM
kucnomoty. Iloocomoexka k T'HA. COOTBETCTRYION  YueGHOM THTEpATYDEI
eit KoMMyHHUKATHBHBIE:




COBPEMEHHOMY KouTtponupytor

YPOBHIO JIefiCTBUE MapTHepa.

SKOJIOTHYECKOTO

MBIIIIJICHHSL.

21. | Coenunenus CEepBI: OKCHJI CEPhI 3HaTh CBOMCTBa dopmupoBaTh PerynsiTuBnbie: 8§21 PeaktuBbl 1
a30aBJICHHON CepHOU OTBETCTBEHHOE Pazmiyaror crioco6 n XUMHYECKOE
5;/16)’ cepHai KHSHOTa 1 ee COHHi EI/ICJ‘IOTH. yMeTBp OTHOUICHHE K pe3yabTaT AeHCTBUA obopyoBaHue
abopamopnyii  onvim - Nel7 3alHUChIBATh YpaBHEHUS YUEHHIO, Ilo3naBaTenbHbIC:
«Cunres CEPOBOLIOPOIA. | peakimii, TFOTOBHOCTh U Brasierot 00mmmm
KauectBeHHbIe pCakuuun Ha | XxapaKTepHU3yrOLIUuX CIIOCOOHOCTD K MNPHUEMOM PCHICHU
CEPOBOIOPO U CYIb(HUIBI» CBOIicTBa pa30aBiIEeHHOMN CaMOpPa3BUTHIO 3a1a4y
Jlaopamopnuiii onvim Nel8 CEpHON KHCIOTHI, U u KommyHukaTuBHbIe:
Kauecmsennvie peaxyuu na cynio@um- PasbACHATL UX B CBETE camMo00pa3oBaHU HOFOBapHBEHOTc;I 0
oL 6 pacmeope. NpeACTaBICHUIN 06“ 10. COBMECTHOI1
JlaGopamopnutii onvim Nel9 3IEKTPOIUTHIECKOM JIeSITeIbHOCTH,
Kauecmeennvle peakyuu na cynogam- AMCCOTHAIIHH | MPHXOZIAT k obmemy
o ¢ pacnsope occTanomTebE
TE. Iloozomoexa k T'HA. HpoIECCaX, MPOBOHTS
KayeCTBEHHYIO PEaKIHIO0
Ha CyJb(ar-HOHBI.

22. | CgoiicTBa CEPHOM KHMCIIOTBI 3HaTh CBOMCTBA JIndHOCTHEIE. PeryasiTuBHbIE: 8§21 PeakTuBbl 1
Jlabopamopnuiii onvim Ne20 KOHue?TpHpOBaHHoﬁ DopmMupoBaTh anaHprmT CBOU XUMHUUYECKOE
Hsyuenue ceoiicme cephoi CEPHOH KHUCIIOTI 1 croco0 | OTBETCTBEHHOE JICHCTBUS B obopyoBaHue

e paszbaBieHus. YMeETh OTHOILIEHUE K COOTBETCTBUU C
xucnomet, Th. Ilodzomoska K OTJINYATh YYEHHIO, MOCTaBJICHHOM 3aja4ei
I'dA. KOHLIEHTPUPOBAHHYIO TOTOBHOCTb U U YCIOBUSIMM €€

CEPHYIO0 KHUCIJIOTY OT CIOCOOHOCTh K peanuzanuu

paz0aBieHHOMH, CaMOPa3BUTHIO Ilo3naBaTeabHbIE:

YCTaHABJIMBAaTh u Brnanerot o6um

3aBUCUMOCTb MEXIY caMo00pa3oBaHH  MPHUEMOM PEIICHUS

CBOMCTBAMHM CEPHOI 0. 3a71a4

KHUCIIOTHl U €€ KoMMyHuKaTHBHBIE:

TIPUMEHEHHEM KouTtpomupyror

JICHCTBUS IapTHEPA

23. | Tloaroroeka k THA YMmerp pemath pacué€tHbie | DPopMUpPOBaTh PerynsiTuBHbIe:

3a7a4d 10 YpaBHEHUSIM OTBETCTBEHHOE OCyIIeCTBIISIOT

XUMUYECKUX pEaKUUl C OTHOILIEHUE K MOLIArOBBII KOHTPOJIb

HCIOJIb30BAHUEM BELIECTB, | YUEHHUIO, 0 pe3yNbTaTy

COJIepIKAIITIX
ONPEACTEHHYIO JIOJTIO
TIPUMECEH.

TOTOBHOCTh U
CIIOCOOHOCTh K
CaMOpPa3BUTHIO

"
camMo00pa3oBaHI
10.

IloznaBarenbHbIC:
Brageror o0mmm
MPUEMOM pEIICHHUS
3agaqd
KommyHukaTuBHbIE:
Kontpomupyror
JIEUCTBHS TTapTHEpa.




Tema 5. Ceoucmea azoma u pocghopa (3 u)

24. | A3oT. AMMMHAK. YMmerp xapakrepuzoBath | OopMHpOBaTh PerynsiTuBHble: 8§24 Jatuuk
Jemoncmpayuonnsiii onpim Nel4 | XVIMHUECKHE DIEMEHTBI Ha | LENOCTHOE anaHI/IpyIOT CBOU JJIEKTPO-
Honyuenue avmuara u ezo OCHOBAHHMH WX TOJOXKEHHS | MHPOBO33PEHHE,  JICHCTBUA B CBA3M C MIPOBOTHOCTH
pacmeopenue 6 ode. B TEPHOJMYECCKON COOTBETCTBYIOIIl  TOCTaBJIEHHOM 3a1adueil 1
JaGopamopnsiii onvim Ne 21 CHCTEME M CTPOCHHA HX ee YCIIOBUSIMU €€ PeIleHHSI.

«OCHOBHBIC CROTICIGA AMMULAKLY aTOMOB. 3HAaTh CBOWCTBAa | COBPEMEHHOMY IosnaBaTenbHbIE:
azora. YMeTb OOBSCHATH | YPOBHIO CraBst u GpopMyTUpyIOT
Th. Iloozomosxa k 'HA. MIPUYMHY XUMHYECKOM pas3BUTH LEJH 1 TPOo0IIeMBl ypoKa
WHEPTHOCTH a30Ta, HayKH. KoMMmyHukaTHBHBIE:
COCTaBJIATh YpPaBHEHHUS KonTponupytor
XMUMHYECKHX PEaKIHH, JISWCTBHS TTapTHEpa
XapaKTepU3yIOIINX
XMMHYECKHE CBOWCTBA
a30Ta, M pPa3bsiCHATh WX C
TOYKH 3PEHUS
Npe/ICTaBIeHU 00
OBP3HaTh MexaHH3M
00pa3oBaHKs HOHA
AMMOHUA, XUMHWYCCKHUEC
CBOMCTBA aMMMaKa.
YMeTb COCTaBJIATH
YPaBHEHUS PeaKLUil,
XapaKTePU3YIOIIUX
XUMHYECKHE CBOMCTBA
aMMHaKa, Y pa3bsCHITH
UX C TOYKH 3PEHUS
MpeacTaBieHu 00
JJIEKTPOIUTUYECKON
JHUCCOLMAIN U
OKHUCITUTENBHO-
BOCCTaHOBUTEIBHBIX
TpoLeccax.
25. | Comnu amMmmoHUL. A30THAS 3HaTh CTpOCHHE DopmMupoBaTh PerynsiTuBHbIe: 8 26 PeaxTuBbl u
kucinota. Coly a30THOM MOJIEKYJIBl a30THOH KOMMYyHHKaTHBH  IlmaHMpyroT cBOM XMMHYECKOE
KHUCIIOTBL. Y METH YIO JICHCTBUS B CBSA3H C o0opymoBaHue
KHCHOTH-HHTP?TH' OOBSCHATH, YEMY paBHbI | KOMIICTEHTHOCTh IIOCTABIICHHOMH 3a1auci
/labopamopnsiii onvim Ne22 BQJICHTHOCTh aTOMa a30Ta | B OOIIEHMH M M YCIOBHSMH €€
Bsaumoodeticmeue coneti GMMOHUSA | i ero cTeneHb OKHCTEHUS COTPYJIHHUYECTBE  PEIICHHS.
co wenouamu Th. B MOJICKYJIE a30THOM co IMo3HaBaTeJabHbIE:
Hoozomoexa xk THA. KHCIIOTBL. YMETh cBepcTHUKaMu B CTaBsT U GOpMyITUPYIOT
Jaéopamopnutii onsimNe 26 COCTABIATD YpAaBHEHHA nporecce eI ¥ TPOOIIEMBI ypOKa
XMMHYECKHX PEaKIHH, yueOHO- KoMMyHHUKATHBHBIE:
«KauecTBeHHas peakuus Ha JEeXKalMX B OCHOBE uccnenoBarensc  KoHTponmmpyroT
docdarpr» MPOU3BOJICTBA a30THON KoM JeHCTBYA TapTHepa
KHCIIOTBI, W Pa3bsACHATh JIeATEITbHOCTH.

3aKOHOMCEPHOCTH HX
IIPOTCKAHMUAA. 3HaTh




Ka4eCTBCHHYIO PEaKIIHUIO
Ha WOH aMMOHHA. YMeTh
COCTaBIISITh ypaBHEHHS
XHMHYECKHX PEaKIHi,
XapaKTePHU3YIOIIIX
XHMHYECKHE CBOMCTBA
coJiel aMMOHHUS, U
pa3bACHSITH HX B CBETE
TIPE/ICTaBICHU 00

SJIEKTPOIUTUIECKON
JIMCCOIIMAIIHH.
26. | Ioaroroska k TNA YMeTh COCTaBISTH dopmupoBaTh PerynsiTuBHbie:

YpaBHEHHS PEaKIHi, KOMMYHHKATHBH  IUIAHUPYIOT CBOH

XapaKTePU3YIOIIHX VIO JICHCTBHS B CBSI3H C

XUMHYECKHE CBOMCTBA KOMIIETEHTHOCTh  MOCTABJICHHOMH 3a/a4eii

dbochopa, okcuma B OOINCHUU | U YCIIOBHSIMH €€

docthopa(V) u pochopHOii | COTPYITHUIESCTBE  PEIICHUS

KHCIIOTBI, U Pa3bsICHATH co Ilo3naBaTe/ibHbBIE:

UX B CBETE CBEPCTHHKAMHU B  CTaBAT U (OPMYJIHUPYIOT

NpeCTaBICHUI 00 nporecce LEJH U POOJIeMBbl ypOKa

SIIEKTPOIUTHIECKOM y4aeOHOI KoMMyHHKATHBHBIE:

aucconuanvn " NCATCIIbHOCTHU. aICKBATHO UCIIOJIB3YIOT

OKHCIIUTEIbHO- pedeBbie CpecTBa IS

BOCCTaHOBUTEIIBHBIX 3 PEeKTHBHOTO perIeHHs

nporeccax, MPOBOAUTH KOMMYHUKAaTHBHBIX

KaueCTBEHHYIO PEaKLHIO 3a1a4

Ha (ocdar-uoHBI.

IlonumaTs 3HaueHue

MUHEpAITbHBIX YyI0OpeHui

JUIsl pacTEHHUH.

Tema 6. Ceouicmea yenepooa u kpemuus (3 u)
27. VYraepon, pU3HUECKUE CBOMCTBA. | YMETb XapaKTepu3oBaTh ®dopMHpoBaTh PerynsituBHbIe: 8 33- 835 | Jlatumk

AJLIOTPOIIHS YIJIEPOJa: alMas, XUMHYECKHE DJIEMEHTHI KOMMYHUKATHBH  YYHTHIBAIOT IPABHUJIO B 3NIEKTPO-

IVA-rpymmsr Ha YIO IUIAHUPOBAHUU U MIPOBOJHOCTH,
rpadut, kapOuH, QyIepeHsl.

2 OCHOBAaHHMH HX IMOJIO)KEHHS | KOMIIETEHTHOCTh ~ KOHTPOJIE CIIocoda MarHuTHas Me-

XUMHYECKUE CBOUCTBA YIIEPOJA. | HepUOMYECKOi cCTeME | B OOILEHHH U peLieHus manka, npubop
Oxcuapl yriaepoaa. YFapHBIP'I u M CTPOCHHS HMX aTOMOB. corpyaHudectse  KoMMyHUKATHBHBIE: I TIOTTYICHUA
YIJIEKUCIBIA Tra3bl. YTOJbHASA Wmerp mpexncraBienue o6 | co KOHTPOIMPYIOT JeiicTBHE ra3oB WM ara-

QJUTOTPOIHBIX CBEPCTHUKAMH. napTHepa. pat Kurmma

KHCTIOTa, KapOOHATHI
Jemoncmpayuonnviii onvim Ne2l
Obpa3syvl npupooHsIX KapboHamos u
CUIUKAMOB6.

Jlabopamopnuiii onetm Ne28
KagecrBennas peaknusa Ha
yrnekucnbii ras. Th
Jlabopamopnutii onetm No29
KauecTtBennas peaknuAa Ha Kap6OHaT'

MOIUHUKAIIAX YTIepoa.
3HaTh CBOICTBA MPOCTOTO
BEIIECTBA YIIIS, UMETh
TpeacTaBlIeHHE 00
agcopOumu. YMerTp
COCTABIIATh YpaBHEHHUS
XUMHYECKAX PEaKIINH,
XapaKTePU3YIOIIUX
XAMHYECKHE CBOMCTBA

PerynsiTuBHbie:
pa3IIYgaroT Crocod u
pe3yNbTaT ACUCTBUS
IloznaBarenbHbIC:
BJIAJIEFOT OOIINM
MPUEMOM pEIICHHUS 33129
KoMMmyHuKaTHBHBIC:
JIOrOBapHBAKOTCS O
COBMECTHOM




won. Th

Jlabopamopnutii onvim Ne 30
«B3zaumooeiicmeue uzeecm-
K001l 8000l C Y2NeKUCIbIM

2azom. Th. Iloozomoexa k T'HA.

yriepoma  Kak
BOCCTAHOBUTEIII M KaK
OKHCIHTENS. 3HATh
CBOICTBA OKCHIA
yrnepona(lV),
Ka4eCTBEHHYIO PEaKIHIO Ha
YTJIEKUCIHBIN Ta3. YMETh
JIOKa3bIBaTh XapaKTep
OKCHJIa, 3aIUCHIBATh
YpaBHEHHS PEaKIUi,
XapaKTePU3YIONIUX
CBOMCTBA KHCJIOTHBIX
OKCHJIOB.3HAaTh CBOMCTBa
YTOJILHON KHUCIIOTHI.
YMeThb coCcTaBIATh
YpaBHEHHUS PEaKIIUi,
XapaKTePU3YIONUX
npeBpalleHre KapOOHATOB
B THJIPOKapOOHATHI U
00paTHO, TPOBOAUTH
Ka4eCTBEHHYIO PEaKIHIO
Ha KapOOHAT-HOHEI.

JIESATEIbHOCTH, MPUXOJISIT
K 00IIeMy PEmIeCHUI0

28.

Kpemnuii u eco coeounenus.
Jlemoncmpayuonnslit onvim
No22 Obpasysl npupoomvix
KapboHamos U CUIUKAMOS.
Iloozomoexa k 'HA.

3HaTh CBOMCTBA KPEMHUH,
oxcuna kpemMHIA(IV),
OPUYHHY Pa3IAdUs
(usnueckux CBOMCTB
BBICIINX OKCHIIOB
yriepoaa v KpeMHHUSL.
YMeThb cOCTaBIATh
YpaBHEHUS XUMHUYECKUX
peakuuid,
XapaKTepU3YIOIINX
CBOMCTBA KPEMHH,
OKCHIa
kpemanA(IV).3HaTh
CBOMCTBa KPEMHHUEBOU
KHCIIOTHI, KaueCTBEHHYIO
PEeaKknuio Ha CHIIMKATHI
YMeTh COCTaBISATH
YpaBHEHUS XUMHUIECKUX
peakuui,
XapaKTePU3YIOIINX
CBOMCTBa KPEMHHUEBOU
KHUCIIOTBI U €€ COJei.

Pa3BuBath
YMEHUS
OILICHMBATh
CUTYaIlUI0 U
OIIEpPaTUBHO
MPUHIMATh
pelenue,
HaXOIUTh
aJIeKBaTHEIE
CITOCOOBI
B3aUMOJIEHCTBUS
C
OHOKJIACCHUKAM
U BO BpeMs
TIPOBEICHIS
CaMOCTOSITEIBHO
i paboThL.

Ilo3naBaTeabHbIE:
BbIOMpalOT Hanboee
3¢ QeKTHBHBIE CITOCOObI
pelIeHns 3a1a4,
KOHTPOJIHPYIOT U
OLICHUBAIOT MPOIIeCcC U
pe3yabTAT AEATENFHOCTH
HCTIONIB3YIOT TTOHCK
HEOOXOIUMOM
undopmanum ast
BBITIOJTHEHHS Y4EOHBIX
3aJJaHUMN C
HCIIOJIb30BaHUEM
yueOHOI TUTepaTypsl,
BJIAJIEIOT OOIINM
MIPUEMOM PEIICHUS 3a71a4
KoMMyHUKATHBHBIE:
JIOTOBAapPHBAIOTCS O
pactpeneneHnn
(hyHKUIHMI T ponel B
COBMECTHOM
NEITENBLHOCTH
YYUTHIBAIOT Pa3HEIC
MHCHHUS U CTPEMSATCS K
KOOpIMHAIINN
Pa3IIYHBIX TTO3HITAH B
COTPYIHUYECTBE

§37
§38

PeakTuBbl 1
XUMHUYECKOE
obopyoBaHue




JIOTOBapHUBaIOTCS O
COBMECTHOM
eSITeILHOCTH TIOT
PYKOBOACTBOM YUUTEIS

29. | Moaroroska k TNA 3HaTh CTPOEHUE ATOMOB dopmupoBaTh PerynsiTuBnbie:
HEMETAJUIOB, M3MEHEHHUE LETOCTHOE BHOCSIT HEOOXOTUMBIE
CBOMCTB TPOCTBIX MHPOBO33pEHHE,  KOPPEKTHBHI B JEHCTBHE
BEILIECTB HEMETAJUIOB U COOTBETCTBYIOI  IOCJIE €r0 3aBEPINCHHUS Ha
X COEIMHEHHWH B ee OCHOBE €ro yuyera
3aBHCHMOCTH OT 3apsija COBPEMEHHOMY C/IENTAHHBIX OIIHOOK.
s7ipa aTOMOB HEMETAJUIOB. | YPOBHIO IMo3HaBaTe/IbHbIE:
YMerh 0OBSCHATH pasBUTHS CTPOSAT PeYeBoe
CBOMCTBA HEMETAIIIOB U UX | HAYKH, H BBICKa3bIBaHKE B YCTHOM
COEIMHEHUI B CBETE KOMMYHHKATHBH W MHCBMEHHOU opme
npejcTaBaeHuid 00 VIO KoMMyHHKATHBHBIE:
OKHCITUTETBHO- KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT
BOCCTaHOBHUTEJIBHBIX B OOIICHUH U JICUCTBHS TTapTHEPA
peakuusax u COpr}IHH‘IeCTBe
3JIEKTPOJIUTUYECKOU co
JICCOIIHAITHH. CBEPCTHHKAMHU B
nporiecce
yueOHOi
JIEITELHOCTH.
Tema 7. Oowue u unouguoyavrvle C60lUCMea memannos (5 u)
30. | O6mue busnueckue u YMeTh NpUMEHSTh DopMHpOBaTh PeryasituBHbie: 8§ 39-42, PeakTuBBI 1
XHMHUYECKHE CBOCTBA MeTa/UIoR: | SHAHHI O LEJIOCTHOE NPUHAMAIOT U ymp. 4, XHUMHUYECKOE
METAJTMYECKON CBSI3H | MHUPOBO33pPEHHUE, COXPAHSIOT y4eOHYIO TECTOBbIE | 00Opy/HOBaHHUE
peaKkIuy ¢ HeMeTaJIaMu, )
JUISL pa3bSICHEHUsI COOTBETCTBYIOIIIEE 3a/auy, MIaHUPYIOT 3aJIaHus;
KHCJIOTaMH, COJIAMH. (U3MYECKUX CBOKMCTB | COBpEMEHHOMY CBOM JICHCTBHS B
BoccranoBuTenbHbIE CBOKCTBA METaJIOB. YPOBHIO Pa3BUTHA COOTBETCTBUU C
METaLIOB. Qﬂekmpoxu MUYECKULL YMeTh NOnb30BaThCSl | HAYKH. MOCTaBJICHHOM 3a/1aueit

PAO HANPAICEHUL MEeMALI08.
Jlabopamopmuwiit onvim Ne32
Bzaumooeticmeue memannos c
pacmeopamu coJell.
Bzaumooeticmseue memannos
(MacHus, yuuka, dceneza, meou) ¢
pacmeopamu kuciom. Th
Jemoncmpayuonnstii onvim
Ne23 U3zyuenue obpasyos
memannos. Iloocomoexa k 'HA.

3IEKTPOXUMHUIECKUM
PAIOM HaIpPSLKEHUI
METAJIJIOB, COCTaBIIATH
YpaBHEHHS
XUMUYECKUX PEaKLUM,
XapaKTePU3YIOIIUX
CBOICTBA METAJJIOB,
1 OOBSCHSTH CBOMCTBA
METAJIJIOB B CBETE
TpeCTaBIeHAN 00
OKHCIIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
Tporieccax.

U YCIIOBUSIMU €€
peanuzanun
ITo3HaBaTesIbHBIE:
UCIIONB3YIOT 3HAKOBO —
CHMBOJIUECKHE
cpencTBa
KoMMyHHUKATHBHBIE:
apryMEHTHPYIOT CBOIO
TIO3UIINIO U
KOOPAMHHUPYIOT €€ C
MO3UIIMHN TTAPTHEPOB B
COTPYIHHIECTBE
OIPEEIIAIOT CBOIO
JIMYHYIO MTO3HIIHIO,
a/IeKBaTHYIO

i hepeHIMpOBaHHYIO
CaMOOIIEHKY CBOHMX




YCIIEXOB B yuebe

31. | O6uue (ngquCKI/Ie " YMmers dopmMupoBaTh PerynsiTuBnblie: 8§43 PeaktuBbl 1
XEMHYECKHE CBOMCTBA METAIUIOB, | X3PaKTepH30BaTh OTBETCTBEHHOE TUTAHUPYIOT CBOU XMMHUYECKOE
[L{esOuHbIe METAILTB H X [IETOYHbIE METAUIBl | OTHOIIEHHE K NCHCTBHS B CBA3N C obopynoBaHue

. Ha OCHOBaHHHU MX YUYEHHIO, TOTOBHOCTh  ITOCTaBIICHHOH 3a/1aueit
CBOMCTBA. Peakiuy MeTaios ¢ TMOJIOKEHHUS B U CIIOCOOHOCTH K Y YCIIOBUSIMH €€
HEMCTAlIaMH, KMCJIOTaMU, NIEPUOTNIECKOM caMo00pa3oBaHUIO. pCLICHUS, YYUTHIBAKOT
coJiaMu. BoccTaHOBUTEIBHEIE TaOJIMIIE U CTPOCHHUS HPaBUIIO B
CBOMCTBA METAJLIOB. aTOMOB, COCTaBJIATh TUTAHUPOBAHUH U
DIEKTPOXUMHUECKHIT P YpaBHEHHsI peakuui, KOHTpoOJIe criocoda

. XapaKTepU3yIOIINX pemnieHus
HalpsHKCHUH METAJUIOB. CBOMCTBA IIETOYHBIX To3naBaTe/bHbIE:
JlabopaTopHbIit onibIT Ne32 METAJIIOB, H CTaBAT ¥ (YOPMYJIUPYIOT
B3aumoencTBre MeTANIOB C OOBSICHATh WX B ST ¥ TPOOJIEMBI YpOKa
PAacTBOPAMH COJICH. CBETE Mpe/ICTaBICHUH MCTIONB3YIOT MOUCK
B3anmopeiicTBre MeTanioB 00 . HEOOXOMMMOA
ANEKTPOITUTHYECKOM nHpopmanum s
(MaFHI/ISI, [MHKa, KCJIC3a, MeJII/I) C | mucconmanmu u BBITIOJTHEHUS Y4EOHBIX
pacTBOpaM KHUCJIOT. OKHCIIUTENBHO- 3a/laHui ¢
HGMOHCTpaHI/IOHHblf/'I onbIT Ne23 BOCCTaHOBUTEIbHBIX HUCIIOJIb30BAHUEM
U3yuenne 06pasoB METAIIOB. npolrieccax. yueOHOM JTUTepaTyphl
Hemoncmpayuonnstii onvim Kommymiiarusub1e:
. a/IeKBATHO UCIIOJIB3YIOT
No24 Bzaumooeticmeue peteBbie CPECTBA TS
WeNIOYHbIX MEeMAlo8 ¢ B8000I. 3} HEeKTUBHOrO perIeHHs
Iloozomoexka k T'HA. KOMMYHHMKATHBHBIX
3aJa4 y4UTHIBAIOT
pa3HbIC MHEHHUS U
CTPEMSATCS K
KOOPIMHAIIUH
Pa3IMYHbIX TO3ULUI B
COTPYIHHYECTBE
32. | AJTFOMUHUH B €ro CBOMCTBA. VYMeTh COCTaBISATH ®DopMHpOBaTh PerynsituBHbIe: 847 PeaktuBbl 1
AMQOTEPHOCTb OKCHIA 1 ypaBHEHHSA LEeTOCTHOE IUIAHUPYIOT CBOH XHMHYECKOe
XHUMHYECKHX PEaKuuii, | MUPOBO33pEHHE, JeHCTBHS C obopynoBaHue
THApOKCHAA aJ}IOMHHHH' XapaKTEPU3YIOIINX COOTBETCTBYIOILIEE MOCTaBJIEHHOW 3a/1ayeil
Jabopamopnviii onvim Ne3S obIme CcBOHCTBA COBPEMEHHOMY ¥ YCIIOBHSIMH €e
Ionyuenue eudporcuoa AITFOMHHHS, YPOBHIO Pa3BUTHSL pEILEHHs, OLEHHBAKOT
anoOMUHUSL U 83aumMooelicmesue OOBSCHATH 3TH HayKH, U MPaBUILHOCTb
€20 ¢ Kuciomamu u wenoyamy. | PCAKUMH B cBeTe KOMMyHHUKaTUBHYIO BBITIOJTHEHHS JICHCTBUS
Tloozomosxa k THA. TIpeaCcTaBIeHAN 00 KOMIIETEHTHOCTD B ITozHaBaTeJIbHBIC:
OKHUCIIUTEIBHO- o0LIeHHN 1 CaMOCTOATEIBHO
BOCCTaHOBUTENBHBIX COTPYIHHYECTBE CO BBIACISIOT U
nporeccax. YMeTb CBEPCTHUKAMHU B (bopMyIpyOT
JIOKa3bIBATh nporecce yuaeOHOH MO3HABATENBHYIO 1IEJb,
amdorepHsIit JeSATENbHOCTH. UCTIONB3YIOT 00Imme
XapakKTep TIPHEMBI PELICHUs 3a1a4
COCJIMHEHUS, KomMyHHKaTHBHBIE:




COCTaBJISITh
ypaBHEHUS
COOTBETCTBYIOIIUX
XUMUYECKUX peaKIni
U OOBSCHATh WX B
CBETE MpeACTaBIECHUI
00

JIOIYCKAIOT
BO3MOXXHOCTb
Pa3INYHBIX TOUEK
3pEHUs], B TOM YKCIIE HEe
COBIIAJAIOIIUX C UX
COOCTBEHHOU U
OPHEHTHUPYIOTCS Ha

3JIEKTPOJIUTUUCCKOM MO3HIIMIO TIApTHEpa B
JICCOITHAITNH. OOIICHHH U
B3aMMOJIEH CTBHH

33. | Kemneso. 3HaTh CTpOEHUE dopmMupoBaTh PerynsiTuBHbie: 848 JlaTuuk
Jlemoncmpayuonnviii onvim Ne27 aToMa JKeresa, IETIOCTHOE HﬂvaHI/Ip}IIOT CBOH JIaBIICHUS,
O6pasyvt pyo scenesa. ¢usndeckue u § MHUPOBO33pEHHE, neficTBus ¢ § PEaKTHBHI U

XUMHYECKHE CBOMCTBA | COOTBETCTBYIOIIEE MMOCTaBIIEHHOM 3a1aueit XUMHUYECKOE
Corcueanue dicenesa 6 Kenesa. YMeThb COBPEMEHHOMY 1 YCIIOBUSIMH €€ 00opyI0BaHuE,
KUCi10pooe u Xiope. Pa3bACHATH CBOMCTBA | YPOBHIO pPa3BHUTHS pCIlICHHUS, OIICHUBAIOT KOJUTIEKIIAN
Jlabopamopnuuit onvtm Ne 36 JKeJe3a B CBETE HAYKH, U MPABUILHOCTE
«OKucjleHue MHCeélé3d 60 6JIAHCHOM HpeJlCTaBJ'ICHI/Iﬁ 06 KOMMyHI/IKaTHBHy}O BBITIOJIHCHUA ﬂeﬁCTBHﬂ
6030yxe» Th. OKHCITUTENBHO- KOMIIETEHTHOCTh B ITo3HaBaTeJbHBIE:
Ioozomoexa xk THA. BOCCTaHOBHMTEIIBHBIX OOIIIEHUN U CaMOCTOATENBHO
nporeccax u COTPYIHUYECTBE CO BBIZIETISIOT U
3IEKTPOIUTHIECKOM CBEPCTHHKAMH B (hopMynupyroT
JTUCCOLIMAITUH. npoiecce y4eOHO MO3HABATENILHYIO LIElb,
JICSITEIIBHOCTH. UCIIONB3YIOT 00IIne
MPUEMBI PelIeHHs 33124
KoMMyHuKaTHBHbBIE:
Homnyckaror
BO3MOYKHOCTb
Pa3IMYHBIX TOUEK
3peHusi, B TOM YHCIIE HEe
COBITAAOIINX C UX
COOCTBEHHOM.

34. | CBolicTBa COEIMHEHUN Kele3a: 3HaTh CBOICTBa DopMHpOBaTh PerynsituBHbIe: 849 PeaktuBbI 1
OKCHIOB, THAPOKCH/IOB 1 coeii coenunennii Fe(Il) u | memoctHoe anaHprmT CBOU XUMHAYECKOE
senesa(ll u 111). Fe(Il). Ymets MHPOBO33PEHUE, neficTsuA ¢ 5 o0opymoBaHue

5 COCTaBIIATh COOTBETCTBYIOIIEE MIOCTABJICHHOM 3a1auecii
Jlabopamopnuiit onvim Ne3'7 ypaBHEHHUS COBPEMEHHOMY ¥ YCIIOBUSIMH €€
HOJZylteHue 2udp01<cu006 COOTBETCTBYIOIIMX YPOBHIO Pa3BUTHA pemeHNs, OLCHUBAOT
gfcejlega(ll ) u (]]]) u peakuuii B CBeTE HayKH, MIPaBUJIBHOCTD
gzaumooeticmeaue ux ¢ Mpe/ICTaBICHUH 00 KOMM YHUKATUBHYIO BBITIOJTHCHHS JEHCTBHS

ANEKTPOITUTUYECKOI KOMITETEHTHOCTh B Ilo3HaBaTe/bHbBIE:
xucromamu u wenovyamu. Th.

IUCCOLMAIINN U OO0IIIeHNN U CaMOCTOATETBHO
Ioozomoska k THA. OKHCITUTEITBHO- COTPYIHUYECTBE CO BBIJICIISIFOT U

BOCCTAHOBUTEIBHBIX CBEpPCTHUKAMHU H hopMynHpyoT

mpoieccax. B3POCIIBIMHU. MO3HABATEIILHYIO 1IElb,

UCTIONB3YIOT 00IIIe
TIPHEMBI PELICHUs 3a1a4
KoMMmyHuKaTHBHBIC:
JHomyckaror




BO3MOYKHOCTH
Pa3IUYHBIX TOUEK
3pEHus], B TOM YKCIIE He
COBIIAJIAFOIINX C UX
COOCTBEHHOIA.
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