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PABOYAS ITPOI'PAMMA

BHEYPOYHOI JeATeJbHOCTH «Mup xumuun-9»
IJI51 9 K1accoB ¢ HCMOJIb30BaHHEM 000pyA0BaHuA HeHTpa « Touka pocra»

Ha o0azse LHCHTpAa «Touka pocTta» oOecrnieynBaeTcs peam3anusa 06p330BaTCJILHI>IX ImporpaMm GCTGCTBCHHO-HaquOﬁ 151

TEXHOJIOTMYECKON HAIMPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAHHUSIMH 3aKOHOJIATEIbCTBA B cpepe 00pa3oBaHus U C
ya€roM pexkomeHaaruii denepaabHOro onepaTopa yueOHOro nmpeamera « X uMus».

Y4eOHO-MeTOAUYECKOE O0ecIeYeHHe Kypca XMMUN OCHOBHOM 00111€00pa30BaTe/IbHOM HIKOJIbI

1. Pymsutuc I'. E. Xumus. 9 xnacc. ®I'OC: yueb. nis obmeodbpaszorat. yupexaenuii / I'. E. Pymsutuc, ®@. I'. ®enpaman. — M.: [Ipocsemienue, 2019.

2. Xumus: 9 KJ1.: 5IEKTPOHHOE MPUIOKEHHUE K YUSOHUKY.

3. I'apa H. H. Xumus. PaGoune nporpammel. [Ipenmernas nuaus yaeOuukoB I'. E. Pynsutuca, @. I'. ®enpamana. 8—9 knaccer / H. H. I'apa. — M.:
IIpocsemenue.

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

5. I'apa H. H. Xumus: 3anaunuk ¢ «aomontaukom»: 8—9 ki1. / H. H. T'apa, H. U. I'abpyceBa. — M.: IIpocBemnienue.

6. Pameuxuit A. M. Xumusi: nunaktudeckuid Marepuai: 8—9 kir. / A. M. Pagenkuii. — M.: [IpocBemienue.

7. T'apa H. H. Xumus. Ypoxku: 9 k. / H. H. 'apa. — M.: IIpocsemenue.

8. bopoeckux T.A. Tectsl mo xumuu. A30T u dochop. Yriepoa u kpemuuit. Metambl.9 knace: k yueOnuky [. E. Pymsurtuca, @. I'. ®enpamana
«Xumus. 9 knacey. ®I'OC (k HoBoMy yueOHUKY) — M.: M3natenbeTBo «Ox3amen», 2017. — 111c. (Cepust «Y4eOHO-METOINIECKHNA KOMILIIEKTY).

9. boporckux T.A. Tectbl mo xumuu. Knaccudukainus XUMHUYECKUX peakinii. XMMUYECKHE PEaKIMd B BOAHBIX pacTBopax. ['amorensr. Kucimopon u
cepa. 9 knacc: k yueOHuky I'. E. Pynsurtuca, ®@. I'. ®enpamana «Xumust. 9 kinace». ®I'OC (k HoBomy yueOHuKY) — M.: U3narenbcTBo «Ik3ameny, 2017.
— 109 c. (Cepust «Y4eOHO-METOAMYECCKUN KOMITIIEKT ).

10. [epeuens 1udpoBBIX HHPOPMAIIMOHHBIX pecypcoB HTepHeTa:

Hepeqenb AOCTYITHBIX HCTOYHUKOB HH(l)OpMaIII/II/I
B pa3aeiic npeaACTaBJICH CIIMCOK KHUT' 1 CChIJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HO,I[pO6HO OCBCIICHBI PA3JIMYHBIC ACTICKTBI pACCMATPHUBACMBIX

BONPOCOB. VX MOXHO PEKOMEHI0BaTh KaK YYUTEINI0, TaK U 00y4yaeMbIM, IPOSBUBILNM HHTEPEC K U3y4aeMOi TEME.

1.
2.

3.
4.
5

BacunseB B.I1., Mopo3zoga P.I1., Kouepruna JI. A.Ilpaktukym o aHanutuueckoi xumun: Yue6. nocobue ans By30B.— M.: Xumus, 2000.— 328 c.
I'pocce 3., BaiicmanTtens X. Xumus 11st m0003HaTeNbHBIX. OCHOBBI XMMUM 1 3aHUMaTenbHbIe onbIThLI JIP.1974.1lep.c Hem.— JI.: Xumusi, 1979.— 392
c

Hepnronbi B. @.Mup Boael.— JI.: Henpa, 1979.— 254 c.

Kwumun J[. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBonactBo s ctynentoB.— M.: MITY, 2006.— 322c.

Hcnonp3oBanue nudpoBeix Jabopatopuii mpu o0ydeHun xumun B cpeaneit mkomne/ becmanos I1. 1. Jlopodee M.B., XKunun JI.M., 3umuna A..,
OpxexoBckuii [1.A.— M.: BUHOM. JlaGopatopus 3Hanuii, 2014.— 229 c.



6. Kpucramibl. Kpucrannoruaparsl: MeToanueckue yka3zaHus k 1abopatopHsiM padoram. Mudraxosa H.III., [lerposa T.H., PaxmaTtynnuna U. ®.—
Kazansb: Kazan. roc. Texnon.yu-t., 2006.— 24 c.

7. Jleencon N.A.100 BompocoB 1 OTBETOB 110 XUMHUK: MaTepHabl AJis KOJIBHBIX pedepaToB, (haKyIbTaTUBHBIX 3aHATHIA U CEMUHAPOB: Y4yeOHOE
nocobue.— M.: «MznarensctBo ACT»: «M3narensctBo AcTpenby, 2002.— 347 c.

8. Jleencon U. A. Xumnueckue peakuuu: TernoBoii a¢¢ekr, paBHoBecue, ckopoctb.— M.: OO0 «M3natenscTBo Actpens, 2002.— 192 c.

9. Jlypse IO. 0. CripaBovHMK 110 aHAIUTHYECKOW XUMUU.— M.: Xumus, 1971.— C.71—89.

10. Hazaposa T.C., I'pabeuxuii A.A., JlaBpoBa B. H. Xumunueckuii sxciepumenTt B mkosne.— M.: [Ipocsemenne, 1987.—240 c.

11. Heopranuueckas xumusi: B 3 1./ [lox pen. FO. . Tperbakosa.T.1: ®U3NKO-XMMHUYECKHE OCHOBBHI HEOPTaHUYECKON XUMHUH: YUEOHHK TSl CTY/. BBICIIL
yueb. 3aBenennii/M. E.Tamm, 0. [I.TperbsikoB.— M.: UznaTensckuii neHTp «Akagemusi», 2004.—240 c.

12. IlerpsHoB U. B. Camoe HeoObIKHOBEHHOE BelecTBo B Mupe.— M.: [lenaroruka, 1976.— 96 c.

13. Crpensauxona JI. H. U3 uero Bcé cnenano? Pacckassl o BemectBe.— M.: Sy3a-ipecc.2011.— 208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBo/1cTBO 10 IpUTrOTOBIEHHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneii M. Ucropus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxunoa.— M.: Hayka. ['1aBHas penakuust pu3uko-MaTeMaTndecKomn
murepatypsl, 1980.— 128 c., nin.— (bubaunoreuka «KBaHT»)

16. Xomuenko I'.I1., CeBacthsinoBa K. 1. OkuciuTenbHO-BOCCTaHOBUTENBbHBIC peakiinu.— M.: [IpocBemenue, 1989.— 141 c.

17. Dumuknoneaus ans aereid. T.17.Xumus / I'nas.pen.B. A.Bonoaun, Ben.nayu.pen.M.Jleencon.— M.: ABanta +, 2003.— 640 c.

18. DOprumo JI1.Boma: kaura o caMoM BaKHOM BetiecTBe B mupe: niep.c pun.—M.: Komnac I'ng, 2019.— 153 c.

19. YeptkoB U.H., Kyxos 1. H. Xumuueckuii skcriepuMeHT ¢ MaJIbIMU KoJIndecTBaMu peakTuBoB. M.: IIpocsemienue, 1989.— 191 c.

20. Caiitr MI'Y. IIporpamMmMa Kypca XUMHH JJIs1 ydanuxcst 8—9 kiraccoB 0011e00pa3oBaTeIbHON MIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiitr ®UITN. OTKpHITHII OaHK 3aMaHMiA 17151 POPMHUPOBAHUS €CTECTBEHHO-HAYYHOU TPAMOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit Enunas kouieknus upoBBIX 00pa30BaTEIBHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit denepanbHblil IEHTP WHOOPMAITMOHHO-00pa30BaTEIHHBIX PECYPCOB.
http://fcior.edu.ru/

ObecneyeHue yyammxcs:
1. Pyosumuc I''E., @envoman @.I". Xumus. 9 xnacc. ®I'OC: yueOHUK 11 001meodpa3zoBaTenbHbIX yupexaenuii -M.; [Ipocsemenne, 2019 rr.
2. T'apa H.H. Xumus: 3amaunuk ¢ «mmomomHukom»: 8-9 kimaccel / H.H. I'apa. — M.: [Ipocsenienue.
3. bubnmuoreka HaydHO- MOMYJSPHBIX U3MaHUN AJIS TTOTyYEHUS JOMOJIHUTEIBHON HHPOPMAITUH 110 TIPEAMETY (B KAOMHETE XUMHH U B IIKOJIBHOU
OubIMoTEKE).
4. DrnexTpoHHBIE 00pa30BATEILHBIC PECYPCHI.

[IpodmnpHbli KOMIUIEKT oOopymoBaHus 1eHTpa «Touka poctay obecneunBaeT S(PPEKTUBHOE TOCTIKEHHE O00pa30BaTEIBHBIX PE3yJbTaTOB
00 yUaIOIUMUCS TI0 TIporpaMMaM eCTECTBEHHO-HAYYHOW HAIIPABICHHOCTH, BO3MOXXHOCTh YTITyOIEHHOTO U3YUYCHUS OTJEIBHBIX MPEIMETOB, B TOM YUCIE IS
dbopMUpOBaHUA HU300PETATENHCKOT0, KPEATUBHOIO, KPUTHYECKOTO MBILIUICHUS, Pa3BUTHS (PYHKIHMOHAIBHOM IpaMOTHOCTH y OOY4YaroIIMXCs, B TOM 4YHCIIe
€CTECTBEHHO-HaYYHOU U MaTEMATUYECKOM.

DKCHEPUMEHT SBJIIETCS UCTOYHMKOM 3HAHUN M KPUTEPHEM HMX MUCTUHHOCTU B Hayke. KoHIENIMs COBpeMEHHOro 00pa30BaHus MOJIpa3yMeBaeT, YTo B



y4eOHOM 3KCIIEPUMEHTE BEIYIIYIO POJIb TOJDKEH 3aHATh CAMOCTOSTENIbHBIN HCCIIEI0BATEIbCKUN YICHUYECKHI SKCIICPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE UCCIIE0BAHUS 10 XUMHUH YK€ TPYAHO MPEACTaBUTH 0€3 UCIOIb30BAHMS HE TOJBKO aHAIOTOBBIX, HO U LU(POBBIX
M3MEpUTENbHBIX MpubopoB. B denepansnom T'ocymapcrBennom OoOpaszoBarensHoM Cranpapre (PI'OC) mponmcaHo, 9TO OAHMM W3 YHHBEPCATHHBIX
y4eOHBIX NeUCTBUN, MPUOOPETAEMBIX YUAITUMUCS, IOJDKHO CTaTh YMEHUE
«TIPOBEJICHUS OTBITOB, MPOCTBHIX 3KCIEPHUMEHTAIBHBIX HCCICIOBAHUN, MPSAMBIX M KOCBEHHBIX M3MEPEHUH C HCIIOJIB30BAaHMEM AHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOBY.

Y4eOHbIil HKCIEPUMEHT 110 XUMUH, IIPOBOAMMBINA Ha TPaIUIIMOHHOM 000pyI0BaHNH, O3 MpUMEHEHHs HU(POBBIX Ja00paTOpUil, HE MOXKET ITO3BOJIUTh
B [IOJIHOW M€pe PEIINTh BCE 33J]a4l B COBPEMEHHOM LIKOJIE. DTO CBS3aHO C PSIIOM [IPUYHH:

* TPAJAMIMOHHOE IIKOJEHOE OOOpYIOBaHHME M3-3a OTPAaHMUYCHHS] TEXHHYECKUX BO3MOXKHOCTEH HE TO3BOJISAET MPOBOJIUTH MHOTHE KOJIHMYECTBEHHBIC

HCCIeIOBaHUS;

* JUIUTEIBbHOCTh IPOBEECHUSI XUMUYECKUX UCCIIEI0BAaHUI HE BCET/1a COTJIACYETCs C IIIMTENbHOCThIO YU€OHBIX 3aHATUH;

* BO3MOXXHOCTb IIPOBEACHHS] MHOTHX UCCJICIOBAaHHI OTpaHUYMUBAETCS TPEOOBAaHMSIMHU TEXHUKHU 0€30M1aCHOCTH U JIp.

udposass nabopaTopus MOIHOCTHIO MEHSET METOJUKY M COACpKAHHWE SKCICPUMEHTAIBHON ACSTENFHOCTH W PEIIaeT BBIIICTICPEUHCICHHBIC
npo6semsl. [Iupokuii CEKTp JaTYUKOB MO3BOJISIET YUAITUMCS 3HAKOMUTBCS C MMapaMeTpaMy XUMHUYECKOTO IKCIIEPUMEHTa HE TOJIKO HA Ka4eCTBEHHOM, HO H
Ha KOJMYeCTBEHHOM ypoBHeE. L{udposas nabopaTopusi mo3BOJISET BECTU JJIUTENbHBIN 3KCIEPUMEHT JlaXKe B OTCYTCTBHME SKCIIEpUMEHTATOpa, a 4YacToTa UX
U3MEPEHUN
HEIMO/IBJIACTHA Y€JI0BEYECKOMY BOCIIPHUSITHIO.

B nponecce popmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN YUEHUK 00ydaeTcst MpeICTaBIATh MHQOPMAIMIO 00 UCCIIEJ0OBAaHUH B YETHIPEX BUAAX:

* B BepOaJbHOM: OMNMCHIBATh SKCIEPUMEHT, CO3/JaBaTh CIOBECHYIO MOJIE]b IKCIEPUMEHTa, (UKCUPOBATh BHHUMAHHE HA M3MEPSIEMBIX BEIUYMHAX,

TEPMUHOJIOTUH;

* B TaOJMYHOM: 3alOJHATH TAONUIBl JAaHHBIX, JEXKal[UX B OCHOBE IOCTpPOeHHs TpaduKoB (IIPU 3TOM Yy YyYaIIUXCS BO3HHUKAET MEPBUYHOE

MpeIcTaBIeHUE O MacIiTabax BEeIHYUH);

* B rpapuueckoM: CTPOUTH I'papUKu MO TaOJUYHBIM JTaHHBIM, YTO Ja€T BO3MOXKHOCTh MEpexojia K BBIIBMKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTHU

MEXIYy BEIWYMHAMU (TIPH OTOM YYHTENh IOKa3blBa€T MPEUMYIIECTBO B BHU3YyaJIH3allMU 3aBHUCHMOCTEH MeEXIy BeJIHMYMHAMHU, HArJATHOCTH U

MHOTOMEPHOCTH);

* B BHJIC MATEMATHYECKUX YPABHECHHIA: JaBaTh MAaTEMAaTHUECKOE OMMCAHUE B3aUMOCBSI3U BEIMUMH, MATEMaTHIECKOE 0000IIIeHHE.

ITepexon OT Kakmoro sTama TpeAcTaBlIeHUs WHGOPMAIMU 3aHUMAaET JIOBOJIBHO OONBIION MPOMEXKYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc
HEOO0XO/JMM, HO B CTapIIMX KJIaccaX MOXKHO ObLIO OBl 3TO BpeMs MOTPATUTh Ha peleHue Oosiee BaXKHBIX 3a1ad. B aTom mmaHe mudpoBbie 1abopatopuun
CYIIIECTBEHHO 3KOHOMST BpeMsi. DTO BpeMs MOXHO MOTpatuth corjacHo PI'OC Ha (opmupoBaHHE HCCIEIOBATEIHCKUX YMEHUW YdYaIluxcs, KOTOpHIE
BBIPAXKAIOTCS B CIAEAYIOMINX ACHCTBUAX:

* onpeJeeHne mpooIeMbl,

* IOCTAaHOBKA MCCIIE0BAaTEIbCKON 3a1auH;

* IJITAHUPOBAHUE PELICHHUS 3a/1a4H;

* IOCTPOCHUE MOJENEH;

* BBIJIBMOKCHHE THIIOTES;

* SKCIIEpUMEHTAJIbHAS [TPOBEPKA TUIIOTES;

* aHaJN3 JAHHBIX SKCIIEPUMEHTOB W HAOIIOICHUI;

* (hopMynmpoBaHKE BHIBO/IOB.






l. IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
BHEYPOYHOI1 JesTeJbHOCTH «Mup Xummnu-9»
AJIs1 9 KJ1aCCOB € MCIO/Ib30BaHNEM 000pyi0oBaHus HeHTpa «Touka pocTa»
C ONHMCAHUEM YHUBEPCAJbHBIX Y4eOHBIX AeHCTBHI, J0CTUTAEMBIX 00YYAHOIIUMHCS

JIuunocmmuwie pezynromamot
Ob6yuarowuiics ROIYYUM 803MONCHOCIY 01 POPMUPOBAHUA CLedYIOWUX TUYHOCMHBIX Y V]]:

—  ompejeNeHre MOTHBAIIMU U3YyUeHHUsl yueOHOro MaTepuarna;

—  OIICHMBAaHHE YCBaMBaeMOTro yueOHOro MaTepHualia, UCXO/s U3 COIMAIbHBIX U IMYHOCTHBIX IIEHHOCTEH;

—  TIOBBIIIIEHUE CBOETO 00Pa30BATEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YUEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBI3aHHBIX C
pa3BUTHEM XMMHH U OOIIECTBA;

—  3HaHHE MPaBUJI MOBEJCHUS B UYPE3BBIYANHBIX CUTYALIUAX;

—  OILICHMBAaHHUE COIHMAIBHON 3HAYMMOCTHU MTPO(eccuii, CBA3aHHBIX C XUMHEH;

—  BJAJICHHE ITpaBWJIaMU O€30MaCHOTO OOpaIeHHs ¢ XUMHUYECKHUMHU BEIIECTBAMU U 000PYAOBaHUEM, IPOSBICHHE SKOJIOTMUYECKON KYIbTYpPHI.

Memanpeomemmnuwle pe3yivmamaot
Pecynamusnvie

Ob6yuarowuiics NOIYYUM 803MONACHOCIY 01 PopmMuposanus credyrouux pecyiamusuolx YV/:

1eyieTIoIaraHe, BKJII0Yas IOCTaHOBKY HOBBIX ILieNed, NMpeoOpa3oBaHHE MPAKTUUECKOW 3afaddl B ITO3HABATEIFHYIO, CAMOCTOSTENBHBIM aHaIIN3
YCIIOBHI JOCTH)KEHUS IEJIM HA OCHOBE YyU&Ta BBIJCIICHHBIX YYHUTEIEM OPUEHTHPOB JIEHCTBHS B HOBOM y4eOHOM MarepHale; TUIAHUPOBAHUE ITyTH
TOCTHKEHUS LIeNIeH;

YCTaHaBJIEHUE 1I€JIEBBIX IPHOPUTETOB, BIIEICHHUE aTbTEPHATUBHBIX CIIOCOOOB TOCTHKEHHUS LIEIH U BEIOOP Hanbosee 3pPpeKTHBHOro crocooa;
YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIIATH HM;

yMEHHUE IPUHUMATh PEeIIeHUs B TPOOJIEMHON CUTYallUH;

MIOCTAaHOBKA Y4eOHBIX 33/1a4, COCTABJICHUE IJIaHA U TIOCJIEJOBATEIbHOCTHU ICUCTBHIA;

opraHu3anus pabo4yero MecTa Mpy BBHITOIHEHHN XUMUYECKOTO SKCIIEPHMEHTA;

MIPOTHO3UPOBAHKE PE3YIIbTATOB O0yUYCHHS, OIICHUBAHHE YCBOCHHOTO MaTepHaa, OlleHKA Ka4eCTBa M YPOBHS TOTYYCHHBIX 3HAHUN, KOPPEKIUS IJIaHa
U crioco0a eicTBUs Py HEOOXOJUMOCTH.

Iloznasamenvhble

Obyuarowuiicst NOIY4Um 803MONCHOCMb 0151 hopMuposanus credyrouux nozuasamenvuolx Y'VJI:

TIOWCK U BBIIETICHHE UHPOPMALINH;

aHaJM3 yCIOBUH U TpeOOBaHUI 3a1a4n, BEIOOP, CONOCTaBIEHHE M 000CHOBAaHHE CIIOCO0a PEIICHNs 3a1aul;

BbIOOp Hanbosee 3PPEKTUBHBIX CIOCOOOB PEIICHH 3a/1a41 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIZIBIDKCHUE ¥ 00OCHOBaHKE TUTIOTE3bI, BEIOOP CrIoco0a e€ MpoBepKy;

CaMOCTOSITEIIFHOE CO3/IaHNE AJITOPUTMA JICATEILHOCTHU MIPH PELICHUH MPo0IeM TBOPYECKOTO U MIOMCKOBOT'O XapaKTepa;
YMEHUS XapaKTePH30BaTh BEIIECTBA IT0 COCTABY, CTPOCHHUIO M CBOMCTBAM;

OTMCBHIBAHUE CBOMCTB: TBEPBIX, KHUIKUX, Fa3000pa3HbIX BEUIECTB, BHIJCIICHUE UX CYIIECTBEHHBIX MPU3HAKOB;



n300pa’keHNe COCTaBa MPOCTEHIINX BEMIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT M CYIIIHOCTH XUMUYECKHUX PEAKIUH ¢ TIOMOIIBI0 XUMHUECKUX

YPaBHECHU;

IIPOBEACHUC Ha6J'II-0I[eHPII>i, OIIMCAHUC ITPHU3HAKOB U YCHOBI/Iﬁ TCUCHHUA XUMHYCCKHUX peaKuHﬁ, BBITTIOJTHCHHUE XUMHUYCCKOT'O OKCIIEPHMMEHTA, BBIBOJABI HA

OCHOBE aHaJIM3a HAOJIOICHUH 32 SKCIIEPUMEHTOM, PEIICHHE 33/]a4, MOJIydYeHIUEe XUMHUECKOW HHPOPMALIUU U3 Pa3THYHBIX HCTOYHHKOB;

YMCHHUEC OPraHU30BbIBATH HCCIICAOBAHUEC C LCIIBIO IPOBCPKHU 'MIIOTE3;
YMCHHUE ACIaTh YMO3aKIHOUCHUA (I/IH,HYKTI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBOJBI,
YMCHUC 00BEKTHUBHO OLICHUBATH I/IH(i)OpMaIII/IIO 0 BCHIECTBaX U XUMHUYCCKHX IMPOUECCAX, KPUTHUICCKN OTHOCUTHLCA K HC@B)IOHaquOﬁ I/IH(l)OpMaI_II/II/I.

KOMMVHMKamMGHble

Obyuarowuiics noay4um 803MONCHOCHb 0151 (POPMUPOBAHUSL CLEOVIOWUX KOMMYHUKamugHvix YV/I[

MIOJTHOE ¥ TOYHOE BBIPa’KEHHE CBOMX MBICIICH B COOTBETCTBUU C 3a/1a4aMU M YCIOBUSIMU KOMMYHHKAIIUH;

aJIeKBaTHOE MCIIOJIb30BAHNE PEUEBBIX CPENICTB ISl YIACTHS B TUCKYCCHU M apT'YMEHTAIUU CBOEH IMO3UINHY, YMEHHE IPEICTaBIsATh KOHKPETHOE
COJIepKaHNE C COOOIIEHHEM €Tr0 B MMCHbMEHHOM U YCTHOH (popMe, OTpe/ieieHre CrTocoO00B B3aUMOJICHCTBHS, COTPYAHHYECTBO B IIOMCKE U cOOpe
UHpOpMaINH;

oTpeJieJICHUE CIIOCOO0B B3aMMOICUCTBHS, COTPYIHUYECTBO B TIOUCKE U cOope nH(pOpMaIuy, ydyacTue B JUaore, INIAHKPOBAHKE OOIIUX CIIOCOOOB
paboThI, MPOSBICHNE YBAXKUTEIBHOTO OTHOIICHUS K IPYTUM yYaIIuMCsl; ONMCAHNE COAECP KaHUs BHIIOTHIEMBIX AEUCTBHUH C €TI0 OPUEHTHPOBKH B
NpeAMETHO- IPAKTHYECKOH eI TeIbHOCTH; YMEHHS YYUTHIBATh Pa3HbIe MHEHHS U CTPEMUTHCS K KOOPAWHALINY PAa3IMYHBIX MO3UIHN B
COTPYIHUYECTBE;

¢dbopmMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIMIO, ApPTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3ULMSIMU NapTHEPOB B COTPYAHUYECTBE MPU
BbIpa0OTKe OOIIEro peleHusi B COBMECTHOM J1€ATeIbHOCTH;

OCYILECTBISITh B3aMMHBIH KOHTPOJIb U OKAa3bIBATh B COTPYIHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIIb;

IUTAHUPOBATh 00IIHME CIOCOOBI PabOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY JeHCTBUI MapTHEPA, yMETh YOEKAaTh;

UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPEACTBA ISl OTOOPAKEHHSI CBOMX YyBCTB, MBICIIEH, MOTUBOB M MTOTPEOHOCTEH; 0TOOpaXkaTh B peyH
(onmcaHue, 0OBSICHEHNE) COIEPIKaHIE COBEPIIAEMBIX JEHCTBUH, Kak B (hopMe TPOMKOI COIMaIM3UPOBAHHON peun, Tak U B (popMe BHYTpEHHEH peyn;
pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHIIHIO, UCTIOIB3Ys CPEJCTBA YCTHON M MUCHbMEHHON KOMMYHUKAIMH NP padoTe C TEKCTaMH yu4eOHUKA U
JOTOJTHUTEIBHON INTEPaTypOi, CIPAaBOYHBIMU TaOJIUIIAMU, ITPOSIBIISITH TOTOBHOCTH K YBR)KEHUIO HHON TOYKH 3pEHHS IPU 00CYKIEHUN PE3yIbTaTOB
BBITIOJIHEHHOU PabOTHI.

IIpeomemmnoie pe3ynromamal
Obyuarowuiicst Hay4umcsi.:

MIPUMEHSITh OCHOBHBIE METO/IbI TO3HAHMS: HAOIOACHNE, N3MEPEHNE, SKCIIEPUMEHT;

OIMCHIBATh CBOMCTBA TBEP/BIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BHIACISSA UX CYILIECTBCHHbIC TPU3HAKH;
PacCKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MAaCChl BEIIECTB, aTOMHO-MOJICKYJISIPHOI TEOpHH;

pasnuyaTh XUMHYECKUE U (U3NYECKUE SIBICHUS,

HA3bIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEaKLIU;

coOmtoaaTh npaBuiia 6e30macHOi paboThI IPU MPOBEJAECHUN OTIBITOB;

MOJIL30BAThHCS Ta00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;



— TOJy4aTh, COOMpPATh ra3000pa3HbIe BEIMIECTBA M PACIIO3HABATH HX; XapaKTepU30BaTh (DU3MUECKHE W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAUHEHU, IPOBOIUTD OIBITHI, HOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BELIECTB;

— packKpbIBaTh CMBICI IOHATUS «PACTBOP», BBIUUCIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEAEIEHH OU
MAaCCOBOM J0JIE pacTBOPEHHOTO BELIECTBA;

— XapaKTepHu30BaTh 3aBHUCHUMOCTh (PH3UYECKHX CBOMCTB BEHIECTB OT THUIA KPUCTAJUIMYECKON PEMIETKH, OMPENeNaTh BUJ XUMHYECKOW CBSI3H B
HEOPraHUYECKUX COCTNHEHHUSX;

— PpacKpbIBaTb OCHOBHBIE MOJIOKEHHS TEOPUU AIEKTPOIUTUYECKON AUCCOLUUALIMU, COCTABIIATh YPABHEHHUS JIEKTPOJIUTUUECKON JUCCOLUMALIMN KHUCIIOT,
IesIoueid, CoNel 1 peakiuii HOHHOTO OOMEHa;

— packpbIBaTh CYHIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKUUH, ONPEACNATh OKUCIUTENb M BOCCTAHOBUTEIb, COCTABISATH YpPAaBHEHMS
OKHCJIUTEIIbHO-BOCCTAHOBHUTEJIBHBIX PEAKIIUA;

— Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEaKIUy;

— XapakTepU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOEHUEM M CBOMCTBAMH HEMETAJUIOB U METAJIJIOB;

— IPOBOJHUTH ONBITHI IO IMOTYYEHUIO U U3YUYECHUIO0 XUMHUYECKUX CBOMCTB PAa3JIMYHbIX BEIIECTB;

—  TPaMOTHO OOpamIaThCs C BEMIECTBAMHU B TTOBCEIHEBHOM KU3HHU.

Odyuarouwguiica noayuum 603MONCHOCMb HAYUUMbCA:

—  BBIJIBUTATh U MIPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, KX CIOCOOHOCTH
BCTYIaTh B XMMUYECKHUE PEAKIUH, O XapaKTepe U MPOAYKTAX Pa3TUYHBIX XUMHUECKHUX PEaKIIHii;

—  XapaKTepHu30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATEH IPUIMHHO-CJICICTBEHHBIC CBSI3U MEXKTY JAaHHBIMU
XapaKTePUCTHUKAMU BEIICCTBA;

—  COCTaBJIATh MOJIEKYJSPHBIE U MOJHbIC HOHHBIE YPABHEHUS MO COKPAIIEHHBIM HOHHBIM YPAaBHEHUSIM;

—  TIPOTHO3HMPOBATH CITOCOOHOCTH BEMIECTBA MPOSBIIATH OKUCIIATEIHHBIC WJIH BOCCTAHOBUTEIBHBIC CBOWCTBA C YIETOM CTETICHEH OKUCIICHHS YJICMECHTOB,
BXO/JISIIIINX B €r0 COCTaB;

—  BBIIBUTATh U MPOBEPATH IKCIEPUMEHTATBHO TUIIOTE3bI O Pe3yNIbTaTax BO3ACUCTBUS PA3IMUHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XUMUYECKOM
peakuuu;

—  HCTOJB30BaTh MPUOOPETEHHBIE 3HAHUS JIJISI DKOJIOTUYECKU TPAMOTHOTO TIOBEICHUS B OKPYIKaIOIIeH cpejie;

—  HCTOJB30BaTh MPUOOPETEHHBIE KITFOUYEBBIE KOMIIETCHIIUY TIPU BHITIOJTHEHUH MTPOSKTOB U PEIICHUH YIeOHO-HCCIEA0BATEIBCKUX 3a/1a4 110 U3YUEHUTIO
CBOICTB, CITIOCOOOB MOIYYE€HUS U PACTIO3HABAHUS BELIECTB;

—  OOBEKTUBHO OICHUBATH HH(POPMAIIHIO O BEIIECTBAX U XUMHUYECKUX MPOIIECCaXx;

—  OCO3HAaBaTh 3HAYCHHUE TEOPETUICCKUX 3HAHUHN 10 XUMHH TSI IPAKTUICCKOM e TEIIbHOCTH YEIIOBEKA;
CO37aBaTh MOJICNIN M CXEMBI JUIsl pEIIeHUs] y4eOHbBIX U TTO3HABaTeNIbHBIX 3a]1a4; IOHUMAaTh HEOOXOAUMOCTh COOJIIO/ICHUS MTPEANUCAHUH,

npeajaracMbiX B MHCTPYKIUAX IO UCITOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOM XUMHUH U ap.
DopMbI KOHTPOJISE

Dopmuposanue HKT-komnemenmuocmu 0o0yuaroujuxcs

Y4eHuK Hay4uuTcs:

- HCIOJNb30BaTh pa3Hble MpPUEMbl MOMCKa HMH(OpPMAIMM HA IEPCOHAJHLHOM KOMIIbIOTEpEe B 00pa30BaTEIbHOM IPOCTPAHCTBE C HCIIOJIB30BAHHEM
obopynoBanus IUGPOBOI TadopaTOpHH;



- UCTIOJIb30BaTh pa3IMyHbIE CIIOCOOBI XPAaHEHUS M BU3YyalIn3allui HH(OPMAIMH, B TOM YHUCIIe, B rpadudeckoit popme

Dopmuposanue KOMNEMEeHMHOCMU 6 001ACM U ONBIMHO-IKCHEPUMEHMANILHOU U RPOEKMHOU 0eAmenbHOCmU

VYueHUK HayuyuTCs IJIAHUPOBAaTh U BBHINOJHATH y4eOHOE HCCIElOBaHME M Y4E€OHBIH NIPOEKT, HUCIOJb3Ys OO0OpYIOBAaHUE, MOJENH, METO/bI, NPUEMBI,
aJIeKBaTHBIE UCCIIENYEMOI1 ITpodiieMe.

VYUeHHUK MOJyYUT BO3MOXKHOCTh HAYUUTHCS CaMOCTOSITEIIBHO 33yMbIBAaTh, IUIAHUPOBATh U BBINOJIHATh Yy4eOHOE HCCIEAOBaHUE, YU€OHBIH M COLMAJIbHBIN
IIPOEKT 110 €CTECTBEHHOHAYYHO! HAIPABIECHHOCTH.

Yuem pesynomamoe eneypounoit oeamenvnocmu

Dopmul U nepUOOUYHOCb KOHMPOJIS

Bxoonou konmponb TpOBOIUTCS B Havaje y4eOHOTO rojia JUIsi MPOBEPKH HAYAJIbHBIX 3HAHUH U YMEHHN 00yUYarOIInuXCs.

Texywuii KOHmMpPo.1b TPOBOAUTCS HA KaXKIOM 3aHATUHU B opMe TeJaroruueckoro HabIoIeHuS.

Tecmosbiti KOHMPOAL OCYILIECTBIISETCS 10 OKOHYaHUM U3YYEHMsI KaXK]I0T0 pasjena.

IIpomedsrcymounas ammecmayusi IPOBOAUTCS B KOHIIE YU€OHOT0 ro/1a B (hopMe 3alMThl TPOEKTa, T03BOJISIET MPOBECTU aHAIU3 PE3YIbTaTUBHOCTH OCBOECHUS
OOy4alOIMMHUCSI OCHOB ONBITHO-IKCIIEPUMEHTAIBHOM M TPOEKTHOW JESITENbHOCTH JaHHOTO Kypca BHEYPOUHOM J€ATENbHOCTH «DKCIEpUMEHTAIbHAs
XUMHSI.

Kpumepuu oyenku pe3yiomamos 0c60eHUA NPOPAMMBL KypPCa
Pabora oOyuaromuxcsi OLlEHUBAETCS MO TPEXYPOBHEBOM MIKaje, Mpearoaratonieid Haluuue CIeIyloIuX YpOBHEH OCBOEHHS NMPOTrPaMMHOI0 MaTepualia:
BBICOKUH, CPEAHUIN, HU3KUI.
Bbicokuii ypoBeHb: 00yyaroluiicss AEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 0Opa30BaTENILHON N1€ATEIbHOCTH, MPOSBISIET
WHUIMATHBY, HE MPOIYCKAeT 3aHATHs 0€3 YBaXUTEIbHOW MPUYHUHBI, TEMOHCTPUPYET BBHICOKHI YPOBEHb 3HAHUW W KOMIIETCHIIUH, BJIaJIeeT Ha BBHICOKOM
TBOPYECKOM YPOBHE MPHUOOPETEHHBIMH B X0JI¢ U3YUEHUS POTPaMMbl YMEHHSIMH H HaBBIKAMU;
Cpennuii ypoBeHb: 00y4aronIuiicss AeMOHCTPUPYET OTBETCTBEHHOCTh M 3aWHTEPECOBAHHOCTH B 00Pa30BATENBHOW NEATENbHOCTH, MPOSIBISIET XOPOIIUN
YpOBEHb 3HAHUM W KOMIIETEHIWI; WHULMATUBBI HE IMPOSABISAET, HO CIOCOOEH MOJAEpKMBAaTh HHUIIMATOPA B MpeajaraéMoM II0Jie JIeATEIbHOCTH, B
JOCTaTOYHOM CTETMIEHU BIIAJIEET MOTYy9aeMbIMH B X0J1€ U3YYCHUS MTPOTPAMMBI YMEHUSMHU U HABBIKAMH,
Hu3zkuii ypoBeHb: 00y4aronuiicst A6eMOHCTPUPYET HEJOCTATOUYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00PAa30BaTENbHON /1€ TEIbHOCTH, ITOCEIIAET
3aHATHS OT ClTydasi K CIIydaro, MOKa3bIBaeT yOBICTBOPUTEILHBIA YPOBEHb 3HAHUIN M KOMITIETCHIIMH, B IIEJIOM ¢cIIa00 BIA/ICET MOTy4aeMbIMU B X0/I€ U3yUCHHS
MIPOrpaMMbl YMEHUSIMU U HaBBIKaMHU.
Ounenka TecToBbIX padoT.

TecTsl, cocTosiKe U3 MSTH BOIIPOCOB MOKHO HCIIOIB30BATh MOCIE U3y4yeHUs Kaxaoro marepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yeTcst
111 IepUONIecKoro KoHTpoist. Tect u3 20—30 BommpocoB HEOOXOAMMO HCIIOIB30BATH JJISI HTOTOBOT'O KOHTPOJISL.
[Tpu orleHMBaHUM UCTIONB3YETCS CIEIYIOIIas IIKaja: s TeCTa U3 MATH BOIPOCOB
* HET OINOOK — OLIEHKA «5»;
* 0/IHa OIIMOKA - OLEHKA «4»;
* JIBE OIIMOKN — OLIEHKA «3»;
* TP OIMIMOKHU — OIIEHKA «2».
st ecta u3 30 BOIpOCOB:
* 25—30 npaBWIbHBIX OTBETOB — OLICHKA «5»;
* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»;



* 13—18 npaBUIIbHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIE 12 TpaBUIBHBIX OTBETOB — OIIEHKA «2).

Ounenka pedepara.

Pedepar ornennBaeTcs mo ciaeayronmuM KpUTSPUSIM:

* cobmoieHue TpeboBaHU K €ro 0OPMIICHUIO;

* HCOOXOJIUMOCTh U JOCTATOYHOCTD ISl PACKPBITUSI TEMBI IIPUBEICHHON B TEKCTE pedepara HHPOpMaIINUH;

* YMEHHE 00yJaromIerocsi CBOOOIHO U3JIaraTh OCHOBHBIC HJIEH, OTPAKEHHBIC B pedepare;

* CIIOCOOHOCTH 00YUAIOIIErocs MOHITh CYTh 33/1aBa€MbIX YWICHAMHU aTTECTAllMOHHONW KOMHCCHH BOIIPOCOB U C(HOPMYITHPOBATH TOUHBIE OTBETHI HA HUX.
Ounenka npoekra.

[IpoekT onleHUBaeTCs MO CAEAYIOUINM KPUTEPUSIM:

* coOmoIeHne TpeOOBaHUH K €ro 0OPMIICHUIO;

* HCOOXOJIUMOCTh U JOCTATOYHOCTD ISl PACKPBITUS TEMBI IIPUBEJICHHOM B TEKCTE MPOEKTa WH(MOpMAINK;

* YMEHHE 00YyJaroIIerocsi CBOOOHO U3JIaraTh OCHOBHBIC UJIEH, OTPAKCHHBIC B TIPOCKTE;

* CIIOCOOHOCTH 00YUAIOIIErocs MOHSITh CYTh 33/1aBa€MbIX YWICHAMHU aTTECTAllMOHHONH KOMHCCHU BOIIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.

Temamuka uccinedoeamenbCKux u RPOEKMHBLIX padom ¢ ucnoib3oeanuem 0oopyoosanusn yenmpa « Touka pocman:
W3yueHue mea0qHOCTH Pa3InYHbIX COPTOB MbUIA M MOIOIIUX CPEJICTB.

NuaukatopHble CBOMCTBA pa3IMYHBIX PACTEHUN U IIBETOB (C onpenenaeHuemM pH pacTBopos).
OmnpeneneHue kayecTBa Xjae00NeKapHOH MyKH U XJieba.

OmnpeneneHue KauecTBa KUCIOMOJIOYHBIX TPOIYKTOB.

OnpeneneHue 3aBUCUMOCTH U3MeHEeHHs pH 11eIbHOro 1 macTepu30BaHHOIO MOJIOKA OT CPOKOB XPaHEHHMS.
N3zyuenne 3¢(eKTUBHOCTH Pa3IMYHBIX COJIEBBIX TPEJIOK.

KoHcTpynpoBaHue «XMMHUECKUX I'PEIOK», OCHOBAHHBIX HA XMMUYECKHX PEaKLUsiX.

CuHTe3 «MallaxuTa» B pa3INYHbIX YCIOBUSX.

N3ydeHne Koppo3uu kejie3a B pa3iIuuHbIX YCIOBUSIX.

0. BnustHME cBeTa M KUCIOPO/Ia HAa CKOPOCTh PA3JIOKEHHUS paCTBOPA MOTU/IA KaJIHS.

11. Omnpenenenue kauecTBa BOAOIPOBOTHON BOJBI.

12. JKécrtkocth Bozbl. CrocoObI onpeieNieHust KECTKOCTH BOJIBI.

13. bymaxHnas xpomarorpadus. Xpomatorpaduieckoe paszeneHIe BELUIECTB.

14. XpycranbHoe cTeks10. MOXKHO JIM UCIIOJIB30BATh AJIsl XpAHEHUS MUILU?

RO ~NoOOR~WDNE



I1. COAEP KAHUE YYEBHOI'O KYPCA
«MUP XUMHUHU- I» nas 9 kmacca (34 1)

Benenue B kypc «Mup xumuu-9» (2 4)
Besoouwiit uncmpyxmaosic no Th. XuMust — HayKa dKCIIEpUMEHTaIbHAS.

Jemoncmpauuonnutii 3kcnepumenm Ne 1. Oznaxomienue c 1a60pamopuvim 060py008anHuem; npuémuvl 6e30naAcHoil pabomsl ¢ HUM.
BxoaHoe TecTupoBaHuE MO TEOPETUUECKUM U MTPAKTUUYECKUM 3HAHUSM 32 8 KJacc

Tema 1. Xumnueckue peakuuu (4 1)

Ilpakmuueckaa paooma Ne 1 «llpasuna mexnuxku 6Oe3onacnocmu npu padome c nadopamopnvim o0oopyooeanuem. Ilpasuna nonv3oseanusn
HazpesameabHbIMU YCMPOIICHEAMUY

OBP B skcriepMMeHTaIbHON XUMHUH

Jlabopamopmuwiii onvim Ne [ «3ydueHue peakiinu B3auMOACHCTBUA Cynb(UTa HATPHUs C IEPOKCHUIOM BOJOPOIA»

TemnnoBoit 3 ekt xumuyeckux peakiui. [lonsTre 06 3K30- U IHAOTEPMUUYECKHUX PEAKIIUSIX.

Lemoncmpayuonnwvi onvim Ne 2 IIpumepsl 3K30-U SHAOTEPMHUUECKHUX PEAKIIHH.

Lemoncmpayuonnwiii onvim Ne 3 «TemnoBoit 3¢ (HeKT pacTBOpEHUS BEIIECTB B BOJIEY

CKOpOCTh XMMHMUYECKUX PEaKINil

Jlemoncmpayuonnvii onvim Ne 4 B3anMoaeicTBAE MHKA C COJITHOM M YKCYCHOM KHCJIOTaMH. B3anMoaelcTBHe IpaHyJIMPOBAHHOIO IIMHKA M IIMHKOBOM
MBI C COJITHOM KucioTol. B3aummoneiictBue okcuna meau(ll) c cepHoit KHCIOTOM pa3HON KOHIIGHTPAIIMU TPH Pa3HBIX TeMIiepaTypax.

Jlabopamopmuwiii onvim Ne 2 «3menenne pH B X0/1€ OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI»

Ilpakmuueckas paooma Ne2. H3zyuenue 6nuanus ycioeuil npoeedeHus XUMuueckoll peakyuu Ha eé CKOpocmbo.

Jlabopamopmusiii onvim Ne 3 «CpaBHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIILHON CITOCOOHOCTH METAJJIOB)

ITogroroska xk ' A

Tema 2. DaekTpouTnyeckas 1ucconuanus (8 v)

DNEeKTPOIUTUYECKAs AUCCOLUAIIMS — TJIABHOE YCJIIOBUE POTEKAHUS peaKIfii B pacTBOpax.

Lemoncmpayuonnwiii onvim Ne4 VcnibiTanre pacTBOPOB BEILIECTB HA 3JIEKTPUUECKYIO MPOBOJUMOCTb. J[BUKEHUE MOHOB B AJIEKTPUUYECKOM IIOJIE.
Jlemoncmpayuonnwiii onvim No5 « DIEKTPOIUTHI U HEIIIEKTPOJIUTHDY

DNEKTPOIUTHYECKAS JUCCOLUALNS KUCIIOT, LIEJI0UEN U COJIEH.

Jlabopamopmuwiii onvim Ne4. I3aMeHeHnEe OKPACKU WHIUKATOPOB B PA3JIMYHBIX Cpelax.

CusibHBIE U clTa0ble 3JIEKTPOIUTHIL.

Jlabopamopmuwiti onvim Ne 5. «CunpHble U cradble 3JIeKTpoiuThy OmnpeneacHrue KUCIOTHOCTH-OCHOBHOCTH CPE/bl MOTYYEHHBIX PACTBOPOB C MOMOIIBIO
WHJUKATOpa U IaT4rKa 3JIEKTPOIPOBOIHOCTH

Jlabopamopmuwiii onvim Ne 6 «3aBUCUMOCTD 3JIEKTPO-TIPOBOAHOCTH PACTBOPOB CHIIBHBIX JEKTPOIUTOB OT KOHIICHTPAIIUH HOHOBY

Peakiiun noHHOTO OOMEHA.

Jlabopamopmnwiii onvim Ne 7 «B3aumMoneicTBUe THIPOKCHIA Oapus ¢ CEPHOM KUCTIOTOM»

Peakuuu nonsoro ooMeHa.

Jlabopamopmuwiii onvim Ne 8§ Peakuinn oOMeHa MEXIy pPaCTBOPAMHU SIEKTPOIHUTOB.

Jlabopamopmuwiii onvim Ne 9 «O0pa3oBaHue COJICH aMMOHHUS U U3y4CHUE UX CBOWCTB)

I'mpponus cosen.



[loaroroska k 'MA
Ilpaxkmuueckan pavoma Ned. Pewenue skcnepumenmaivpHoiX 3a0ay no meme «dnekmpoaumuyeckan ouccoyuayusn». Th
TecToBbIN KOHTPOJIb 1O pa3jenay «MHOrooopasue XMMHYECKHX PeaKIU B IKCIIEPHUMEHTATbHON XUMHI»

Tema 3. CBoiicTBa rajoreHos (3 4)

["anmorens!: pu3nyueckre U XUMUYECKHE CBOMCTBA

Jlemoncmpayuonnwiii onvim Ne6 dusnyeckue CBONCTBA TaJIOTCHOB.

Jlabopamopmuwiii onvim Nel() Pacrio3HaBaHUE COJITHOW KHCIIOTBI, XJIOPHIOB, OPOMHJIOB, HOJIUJIOB U Hoa.
Xmop. CBoiicTBa M NMPUMEHEHHE XJIOpa

Lemoncmpayuonnwiii onvim Ne 7 «3ydenne Gu3MYECKUX U XUMHUUYECKHX CBOMCTB XJIOpa»
Jlabopamopuwiii oneim Nel 1. OTOenuBaroime CBOMCTBA XJIopa

CoennHeHUs rajloreHoB. XIJIOPOBOIOPO.

Lemoncmpayuonnwiii onvim Ne§ Ilonydenune xJopoBoaoOpoJa U PacTBOPEHUE €r0 B BOJE.
Jlabopamopnuwiii oneim Nel2. B3auMHOE BBITECHEHHUE TaJION€HOB U3 PACTBOPOB UX COJIEH
Jlabopamopmnwiti oneim Nel3. Pacrio3zHaBaHUE COISTHOW KUCIIOTHI U XJIOPUIOB, OPOMUIOB, HOJIUIIOB
ITogroroska k ' A

Tema 4. CBoiicTBa KHcJI0poaa U cepbl (6 1)
Kucnopox: nmonydenne 1 XUMHYECKHE CBOICTBA.
Hemoncmpayuonnwiti onvim Ne 9. «Ilonydenue u coOupanue KMCIopoa B 1a00paTOpUu U 3al0JIHEHUE UM Ta30MeTpay
Jlabopamopmusiii onvim Nel4. «'opeHne cepsl Ha BO3IyXe U B KUCJIOPOJIEH
Jlabopamopnuwiii oneim Nel5. «'opeHue xene3a, MEIH, MarHUs Ha BO3/yXe U B KUCIOPOAE»
Cepa. XuMnueckue cBOMCTBA CEPHI.
Hemoncmpayuonnwiti onvim Nel() . Annotponssie Moaudukanuu cepsl. O3HaKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ MPUPOIHBIX COCTUHEHUH.
CoenuHeHHUs cepbl: CEpPOBOIOPO, CepOBOAOPOHAs KucioTa. Cynbpuabl.
Hemoncmpayuonnwiti onvim Nell O6pa3upl TPUPOAHBIX CYIbGUAOB U CYIb(aTOB.
Jlabopamopuwiit onvim Nel6. KadecTBeHHBIC peaKkIuu Ha CYIb(HUI-UHOHBI B PACTBOPE.
Lemoncmpayuonnsiii onvim Nel2 «IlonyueHue cepoBOI0POJa U U3YYEHHE €T0 CBOMCTBY.
Jlabopamopmusiii onvim Nel7 «Cunte3 cepoBogopoa. KauecTBeHHBIC peakiiy Ha CEPOBOIOPOT U CYIb(OUIBI»
Coenunenus cepsl: okcup cepsl (IV), cepHuCTast KHCI0Ta U €e COJIH.
Jlabopamopmuwiii onvim Nel8 KadyecTBeHHBIC Ha CyJIb(UT- HOHBI B PacTBOPE.
Jlemoncmpayuonnwiii onvim Ne 13. «/I3yueHne CBOMCTB CEPHUCTOTO ra3a U CEPHUCTON KUCTOTHI»
Coenunenus cepsl: okcup cepsl (VI), cepHast KucioTa u ee Coiu.
Jlabopamopmuwiii onvim Nel9 KadecTBeHHbIE Ha Cyab(aT-HOHBI B PAacTBOPE.
CBoiicTBa CEPHOU KHUCIOTHI.
Jlabopamopmuwiii onvim Ne2() 3ydueHne CBOMCTB CEPHOU KUCIIOTHI
ITonroroska x ' A

Tema 5. CpoiicTBa azora u gocdopa (3 4)
A30T: ¢pu3HUYECKHe U XUMUYICCKUE CBOMCTBA. AMMHUAK.



Jemoncmpayuonnwiii onvim Nel4 Th [lonyyenne amMmMuaka W €ro pacTBOPEHHE B BOJIE.

Jlabopamopmuuwiii onvim Ne 21 «OCHOBHBIE CBOWCTBA aMMHAKa)

Ilpakmuueckaa paboma Ne 6. «Ilonyuenue ammuaka, uzyuenue e2o c60iicmey.

Conu amMmMOHUS.

Jlabopamopmuwiii onvim Ne22

B3auMogaelictBue coseil aMMOHHUS CO IIEJI0YaMU

A3OTHas KUCIOTA.

Jemoncmpayuonnwvie onvimol NeNel5-17: «[lonyduenue okcuaa azota (IV) u usydenue ero cBoiict»; «Okucnenue okcuaa azora (II) no oxcuaa azora (IV)»;
«B3anmoneiictBue okcuaa azora (IV) ¢ Bomoit 1 KUCIOPOAOM, MTOTYIEHHE a30THOU KUCTOTHI

Jlabopamopmuwiii onvim Ne 23. I3ydeHue CBOICTB a30THOM KUCIOTHI

Ilpakmuueckaa paboma Ne 7. «Onpedenenue Humpam-uoHoé 6 NUMAMeEIbHOM PACHEOPE)

Counu a30THOM KUCTIOTHI — HUTPATHIL.

Jlemoncmpayuonnwiii onvim Nel§ OOpasibl MPUPOIHBIX HUTpPATOB U (pocdaTos.

Jlabopamopmuwiii onvim Ne24 O3HakOMIIEHHE C a30THBIMH 1 (pochopHBIME ynoOpeHusMu. PacriosHaBaHUe a30THBIX YIO0OPEHHIA.
Jlabopamopmuwiii onvim Ne 25 «OnpeneneHue aMMHAaqYHON CEIUTPBI U MOYEBHUHBD)

®ocdop. Coenunenus pocdopa: okcun pochopa (V), oprodocdopHas kuciora u ee conu. PocdopHsie y1o0peHus
Jlemoncmpayuonnwiii onvim Nel9 O6pasupl kpacHoro gocdopa, okcuaa docdopa (V), npupoansix GocdaTos.
Jlabopamopnuwiii oneim Ne26 «I'opeHue cepsl U (pocdopa Ha BO3LyXe U B KUCIOPOIE»

Jlabopamopmnwiii onvim Ne27 O3HaKOMIIEHHE C a30THBIMH U (POCHOPHBIMU Y10OpEHUSMHU.

ITogroroska xk ' A

Tema 6. CBoiicTBa yriepoaa n kpemuus (3 4)
VYrinepon, ¢usnyeckue cBOWCTBA. AJUIOTPOINHUS yriiepojaa: anmMas, rpadur, KapouH, QyuiepeHsl. XUMHUYECKHe CBOWCTBA yTiepoja.
Hemoncmpayuonnusiti onvim Ne2() Monenu KpUCTAJUIMYECKUX PEIIETOK anMasza M rpadura.
Oxcunpl yriaepoaa. YrapHblil W YTJIEKUCHBIA Ta3bl. YTOJbHAs KHCJIOTA, KapOOHATHI
Hemoncmpayuonnwiti onvim Ne2 ] O6pa3upl TPUPOAHBIX KAPOOHATOB M CHIIMKATOB.
Jlabopamopmuwiii onvim Ne28 KadecTBeHHasi peakiusi Ha YTJICKUCIIBIA Tas3.
Jlabopamopnuwiii oneim Ne29. KauecTBeHHass peakuus Ha KapOOHAT-HOH.
JlabopaTtopusbiit onbIT Ne 30 «B3anmoelicTBre M3BECTKOBOM BOJIBI C YTJICKUCIIBIM Ta30M)»
Ilpakmuueckan paooma Ne8. «Ilonyuenue oxcuoa yenepooa (IV) u uzyuenue e2o ceoiicme. Pacno3nasanue kapoonamoe.
Kpemnnii u ero coenuHeHus.
Jemoncmpayuonnwiii onvim Ne22 O06pa3npl MPUPOTHBIX KApOOHATOB M CHUITMKATOB.
Jlabopamopmubwiii (3anumamensvhsiii) onvim Ne 31 «BeipaniuBaHue BOJOPOCIICH B CUIITMKATHOM KJIEE»
[Togroroska k I'MA
KonTpoJsbHoe TecTupoBanue no noapasaeny «lIpakTukym 1o u3y4eHuI0 CBOCTB MPOCTHIX BelleCTB HEMETALJIOB HX COeAUHEeHHID»

Tema 7. O61Iue ¥ HHANBUAYAJIbHBIE CBOIiCTBA MeTAJLIOB (5 4)
O6mme ¢uznueckue U XUMHUYECKHE CBOMCTBA METAJJIOB: PEAKIMU C HEMETaJUIaMH, KUCIOTaMH, COJsMU. BoccTaHOBUTEIBHBIE CBOMCTBA METAJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HATIPSHKEHU METaJIOB.



Jlabopamopuwiti onvim Ne32. BzauMopeiicTBue METalIOB C pacTBopamMu cojeil. B3ammopeiicTBue MeraymioB (MarHus, IIUMH Ka, jKele3a, MeIu) ¢
pacTBOpaMu KUCIIOT

Jemoncmpayuonnwiii onvim Ne23. 3ydenne o0pas3ioB METaJUIOB.

Hlenounsie MmeTasbl. CoelMHEHUS MIETOYHBIX METAJIOB

Jlemoncmpayuonnsiii onvim Ne24 BzauMoaeicTBrUE MICTIOYHBIX METANIOB C BOJIOM.

CBoiicTBa 111€JI0YHO3EMENBHBIX METAJIOB U UX COCIUHEHHIA.

Jlemoncmpayuonnsiii onvim Ne25 BzaumozaeictBue MIEIO0YHO3EMETBHBIX METAUIOB C BOJOM.

O0pa3ipl BaXKHEUITNX MTPUPOIHBIX COCTUHEHHIM MarHus, Kalblus.

CBolicTBa coequHeHni Kaapus. JKeCTKOCTh BOIBI

Jlabopamopmuwiii onvim Ne33. O3HaKOMIIEHUE CO CBOWCTBAMHU H MPEBPALLEHUSMU KapOOHATOB M THAPOKapOOHATOB.
Jlabopamopmuwiii onvim Ne34. YcTpaHeHHE KECTKOCTH BOJIBI B IOMAIIIHUX YCIOBUSIX

CBoiicTBa aJIFOMUHUS

Lemoncmpayuonnwiii onvim Ne26. Bzaumozeiictsue aatoMuHusi ¢ Bojaoi. O0pa3ipl BaXXKHEHIIUX MPUPOAHBIX COEIUHEHUN alFOMUHUS
AMDOTEpHOCTh OKCHIA U THIPOKCHIA aTIOMHUHUS.

Jlabopamopuwiti onvim Ne35. TloirydeHne THIPOKCHIA AIOMHHUS W B3aUMOJICHCTBHE €ro C KUCIOTAMH U IINEI0YaMH.
Keneso.

Jemoncmpayuonnwiii onvim Ne27. O6pasiiel pyn xene3a. Cxuranue jxeie3a B KHUCIOPOJE U XJIOpE.

Jlabopamopnuwiii oneim Ne 36. «Oxucienue xenes3a BO BIaXXHOM BO3yXe»

CBoiicTBa COeTMHEHHUI Keje3a: OKCUI0B, THIPOKCUI0B U coneit sxene3a(ll u I1I).

Jlabopamopmuuwiii onvim Ne37 Tlonydenne ruapoxcunos xkene3a(ll) u (II1) u B3aumoaeiicTBre WX ¢ KUCIOTAMHU U IIET0YaMHU.
IIpakTuyeckasi padora Ne9. Pemenne sKCrepuMEHTANBHBIX 3a1ad 1o TeMe «OOIue u WHIUBUTyaIbHBIE CBOMCTBA METAJIJIOBY.
Iloozomoska x 'HA

KontpoabHoe TecTupoBanue 1o noapaszzaeny «I[IpakTukyM 1o u3y4eHHIO CBOMCTB MPOCTHIX BEIMIECTB METAIOB UX COCTMHEHUIN)

Paznen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHON M MPOEKTHOI AesiTeJbHOCTH (124)

Texnuka 0€301acHOCTH MPH BBHITIOJTHEHUH CAMOCTOSTENIBHBIX OINBITOB M HSKCIIEPUMEHTOB B IOMAILITHUX YCJIOBHSIX M C UCHOJIB30BAHUEM 000PYI0BAHHUS
XUMUYECKOH JTabopaTopuu.

IIpakTnyeckas padora Ne8. ObpaieHue co cTekiIoM (crudaHue CTEKISIHHOW TPyOKH, H3TOTOBJICHUE: MUIIETKHU; KalMJUIAPOB; MPOCTEHIIINX Y3JIOB;
MPOCTEUIINX TPHOOPOB)

XUMUYECKUI aHAJIN3: KAUECTBEHHBIN M KOJIUYECTBEHHBIN

TeopeTnueckue OCHOBBI ONBITHO-3KCIEPUMEHTATBHON U MPOEKTHOM ESTENBHOCTH.

Bri6op Temsr poekTa. [InanupoBanue AesITEILHOCTH.

[Tonroroska mpoekta. Coop nHpOpMaIUK Mo AJaHHOH Teme. MoenupoBaHue MPOEKTHO 1eATeIbHOCTH.

BeinonHenne yueOHbIX TPOEKTOB, ONBITHO-IKCIIEPUMEHTAIBHBIX padoT.

IIpakTuyeckne padoTnl Ne§-12 1o TemMaM IMPOESKTOB yUaITUXCSI

[ToaroToBka y4yeOHBIX MPOEKTOB K 3aIUTE

IIpomeskyTouHas aTTecTauus. 3a1IMTA IPOEKTOB

Ilonroroska k I'MA, BIIP: pemienre npakTUKO OPUEHTUPOBAHHBIX 33 JaHUN

[Toaroroska k 'MMA, BIIP: pelienre npakTUKO OpUEHTUPOBAHHBIX 3a1aHUMN

O060011eHre, cucTeMaTU3alks U KOPPEKLMS 3HAHUN y4yaIuxcs 3a Kype «DKCIepUMeHTalbHas XUMUA», 8 Kiacc. TecToBbIH KOHTPOIb.



3. KAVIEHIJAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

BHEYPOUHOIi JesATebHOCTH « Mup xumum -9» st 9 kiacca (34 4)
€ YKa3aHHeM MCIOJIb30BaHNus 000pyAoBaHuA HU(POBOI J1adopaTopuu
«Touka pocray»

Ne n/m Tema ypoka ILnanupyemsblie pe3yJabTaThl Koa-Bo HJara |Audopmauu| HcnonbzoBaHue
IMpeamernnie YY ] JInunocTHBIE MeTanpeaMeTHbIe “1acos OHHas obopynoBanus
YV YV noaaep:xkka | «Touka pocra»
YueOHUK
Pyosumuc
I'E.,
Denvoman
@.I". Xumus:
9 ki1
BBejeHue B Kypc « IKCnepuMeHTAIbHAsA XUMHA-9» (2 1)

1. Beoouwtit uncmpykmazc no Thb | Jars nonarue o npenmere | 1.MoTupauus K. YV /. 1 Texnuka
Xumust - HayKa | XuMuH. CcopmupoBarhb | HaydeHUs 1.Pa3pemenue 0e3onacHOCTH B
SKCIECPUMCHTAJIbHAs. NepBOHAYAIIbHBIE MIPEeAMETY XUMHUSI  KOH(QIIHMKTa KaOnHeTe XUMUH
TP NIpEACTaBICHUS: 2.Pa3BuBath 2.YupaBneHue nenrtpa «Touxa
ﬂemoncmpauuonublﬁ onbsim a) 0 BEIIECTBE, a TAKXKE O | YYBCTBO MOBEJCHUEM ITapTHEPA Pocray.

Nol, IPOCTBIX M CJIOXHBIX | TOPAOCTH 3a ILYY . 3HAKOMCTBO C
O3naxkomnenue ¢ BEIIECTBAX; poccuiickyto 1.®opmupoBanue 000pyIOBaHUEM.
1a00pamopHbImM 06) HauaTh (QOpPMHUPOBATH | XUMUYECKYIO MM03HABATEIHHON 1ENH
000pyoosanuem; npuémeol yMEHHE XapaKTepU30BaTh | HAYKY e CuMBOJIBI
oe3zonacHoil paﬁombl C HUM. BelllecTBa, ucrnons3ys st | 3.HpascrBeHHO- XUMHYCCKUX
9TOro uX  (U3UUYECKHE | STHUYECKOE 9JIEMEHTOB
CBOHCTBa. OLICHUBaHHE e  XuUMHYeCKHe
(bopmymb
TepMunsl
Anamus u
CUHTE3
P.YVY .
1.1lenenonaranue u
IUTAHUPOBAHHE.

2. BxoaHoe TecTHpPOBaHHE 110 1
TCOPETHYECCKUM U
NPAKTHYECKUM 3HAHUSAM 3a 8
KJIaCC

Tema 1. Xumuueckue peaxyuu (6 u)
3. |OBP&B IKCIIEPUMEHTATBbHOMN 3HaTh ONpeAeIeHUs dopmupoBaTh Ilo3naBarenbHbIE: 1 §1, JlaTauk
XUMHI OKHCIMTENBHO- MOTHBAIIMIO K BBIOMPAIOT OCHOBAHHUS U TEMIEPATYPbI
o BOCCTaHOBUTCJIILHOU LIeJICHAITpaBJICH- KpUTEpHUU 1A IIJIATUHOBBIN
Jlabopamopnutii onvtm Ne 1 DEAKIIHH, OKHCIHTENS, o R a——




«Hqueﬂue peaxkyuu e3au- BOCCTAHOBUTENSA. YMETh TO3HaBaTEIHHOU peaKLII/Ifl
Mooeiicmeus cyivpuma nampus ¢ | YPABHABATH ACATENBHOCTH, npeoOpa3OBLIBATH
nepoxcudom 600opodar» TB. OKHUCIIUTEIIBHO- OCO3HaHHOE, I/IH(i()OpMaHI/IIOVI/B OJTHOTO
Hoozomom{a K FHA BOCCTAHOBHUTCIIbHBIC YBAXXUTEIBHOE U BUJIa B Ipyrod U
peaknuu, pasbsACHATH JIOOpoKeNnaTeIbH  BBEIOMPATH IS ce0s
MPOIECCHl OKHCIACHUS H o€ OTHOIIEHNE yI0GHYI0 GopMy
BOCCTaHOBJICHHS, K Jpyromy dukcanun
HpUBOZUTD HPUMEPDI YEIIOBEKY, €ro MPEJICTaBICHHUS
OKHCIUTCIBHO MHEHHIO, MHPOPMAIHH
BOCCTAHOBHTCIIBHBIX MHUPOBO33peHHI0. PeryJisiTuBHbBIE:
PCAKIHH. BBIJIBUTaIOT BEPCHU
peIIeHUs POOIIEMEL,
0CO3HaBaTh KOHEYHBIN
pe3yabTat
KomMmyHukaTHBHBIE:
OTCTauBaTh CBOIO TOUKY
3peHUsI, IPUBOJIUTH
apryMeHTHl,
MTOITBEPKIAS X
baxTamu
pa3nuyath B yCTHOH
peYn MHEHHeE,
JTOKa3aTeIbhCTBA,
TUIIOTE3bI, TEOPUH
TermioBoi 3(1)(1)@1([ XUMUYECKUX 3HaTh dopMupoBaTh PeryasituBHbIe: §2 Jlartuuk
peaxiit. IlonsTie 06 3K30- U KITacCU()UKAITMOHHBIH LIEIIOCTHOE BEIIBUTAIOT BEPCUHU TEMINEpaTyphl
MpHU3HAK MHPOBO33pPCHUE,  PEHICHHS MPOOICMEL, TUTATHHOBBIH
SHNOTCPMUICCKIX R CaKIIX. TEPMOXUMHUICCKUX COOTBETCTBYIOI[  OCO3HABAaTh KOHCUYHBIH
Hemoncmpayuonnsii onvim Ne 2 peakuuii. Ilonnmatp ee pe3yibTar
Hpumepvbz K30~ U SHOOMEPMUYECKUX | spayerye TEPMUHOB: COBPEMEHHOMY IMo3HaBaTebLHBIE:
pearyuu. TEII0BOM 3 deKT YPOBHIO BBHIOMPAIOT OCHOBAHHUS M
Aemoncmpayuonnsiit onvim Ne 3 XUMHUYECKOH pEaKIuH, pa3BHUTHS KPHUTEPUH IS
«Tennosoii 3¢phekm pacmeopenusn | repmoxummdeckoe HayKH. KIaccH(HKAIHH
eewgecme ¢ 6oden. Ilo0zomoeka Kk | ypaBHEHHE peaKiuy, peakuuit
THA. 9K30- U JHAOTCPMHUCCKHE peoOpa3oBHIBATH
peakmyn. YMeTh WH(POPMAIIHIO U3 OJTHOTO
3aMuChIBaTh BH/A B IPYrod U
TEPMOXUMHUICCKUE BEIOMpATH IS ce0s
YpaBHCHHS DPEaKUui U yo0Hy0 hopMy
BBIYHCIIATH KOJHYECTBO ¢bukcanun
TEIUIOTHI 10 MpEeICTaBICHHUS
TEPMOXUMHUIECKOMY nHpOpMAaIU
YPaBHCHHIO PEaKINH.
CKOpOCTI) XUMHUYECKUX peaKIII/Iﬁ 3HaTh omnpezeseHue dopMupoBaTh PeryasituBHble: §3 Haruuk pH
Jlemoncmpayuonnwiii onvim Ne 4 CKOPOCTH XHMHECKOH MOTHBAIHIO K CaMOCTOSITEIIBHO
Bsaumodeiicmeue yunxa ¢ consmoii u | PEAKIMH U €€ _ | uenenanpasieH 0OHAPY)KUBAIOT U
YKEyCHOl Kucromam. 3aBHCUMOCTh OT YCJIIOBUH | OH 5 bopMymHpyIOT
Bsaumodeiicmeue 2panyiuposaniozo MPOTEKAHMs PEaKINu. [MO3HABATEIbHON  IpoOiemy.
IToHnMaTs 3HAaYCHHE JeSITEITBHOCTH, Ilo3naBaTeabHbIE:




YUHKA U YUHKOBOLU MbLIU C CONAHOLU
Kucromou. Bzaumoodeticmsue oxcuoa
meou(ll) ¢ cepnoil kucnomoi paznoi
KOHYEHmMpayuu npu pasHbix
memnepamypax.

Jlabopamopmuuwtit oneim Ne 2
«H3menenue pH 6 xo0e
OKUCIUMEIbHO-60CCMAHO-
eumenvhvlx peakyuity Th.
Iloozomoexka k 'HA.

TEPMUHOB «KaTallU3aTop»,
«HHTHOHUTODY,
«(hepMeHTBD».

OCO3HaHHOE,
YBOKUTEIHHOE U
JOOpOKeTaTeIbH
0

BBISBJISIFOT IPUYHHBI U
CIICACTBUS SIBJICHUH,
CTPOSIT JIOTHYECKHE
paccyxacHusI,
YCTaHABJIUBAIOT
MPUYUHHO —
CJIEICTBEHHBIE CBSI3H
KommyHukaTuBHbIE:
YYUTHIBAIOT Pa3HBIC
MHEHHS U CTPEMSTCS K
KOOpAWHAINH
Pa3THYHBIX TTO3UIUH B
COTPYIHUYECTBE,
bopMyHpYIOT
COOCTBEHHOE MHEHHE U
MTO3ULIMIO

Jlaoopamopnuiit onvim Ne 3
«CpasnumenvHas xapaxme-
PUCMUKA 60CCIMAHOBUMETbHOU
cnocoonocmu memannoeé» Th
IToaroroska xk TMA

1.3akpenieHue 3HaHul U
MIPAKTHYECKUX, PACUETHBIX
HaBBIKOB y4-Csl.

2.YMeHue pemarb
TUIIOBBIE TPUMEPHI
KOHTPOJIBHO-
HN3MEPUTETBHBIX
MaTepHanoB

1. YMmenue
OPHEHTHPOBATHC
s Ha ITOHHMaHUe
NPUYKH yCIieXa B
yueOHOM
JIEATEILHOCTH

K.YVI.

YMenune
CaMOCTOSTEIHHO
OPraHu30BbIBATH
ydeOHOe
B3aUMO/ICHICTBHE B
rpyIe

ILYVY].

YmMmenue:

* OCYIIECTBJIATH aHATN3
00BEKTOB C BBIICIIEHUEM
CYILECTBEHHBIX U
HECYIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJIEHHUE 1[E€JIOI0
W3 YaCcTeH.

P.YV]I.

VYMmenus:
1.OcyniecTBaATH
HMTOTOBBIM M ITOIIArOBBIA
KOHTPOJIb TI0
pe3ynbTarty;

2. AnexBaTHO
BOCIIPUHUMATH OLICHKY
YUUTEIS;

3. PasznuyaTh crioco0 u
pe3yNbTaT ACHCTBUS

Tema 2. Inekmponumuueckas ouccoyuauus (8 u)

DNEeKTPOTUTHYECKAS
JUCCOLIMALUsS — IJIaBHOE YCJIOBUE
MPOTEKAHUs PeaKuil B

3HaTh OmpeneneHus
TIOHSTUH «IJICKTPOJIUTY,
«HEIIIEKTPOIIUTY,
«OIIEKTPOJIUTHYECKAs

dopMupoBaTh
OTBETCTBEHHOE
OTHOLICHHE K
YUYEHHIO,

PerysisiTuBHBIE: CTaBST
yaeOHYI0 3a/1a9y,
OIIPEAEIIAIOT
HOCJIeIOBATeILHOCTD

§6

JlaT4uk anexrpo-
IIPOBOHOCTH




pacTBopax.

JHemoncmpayuonnsiii onvim Ned
Ucnvimanue pacmeopos eewecme Ha
9NEKMPUYECKYIO NPOBOOUMOCHIb.
,Z]euofceHue UOHO8 6 JJIeKmpU4ecKom
nouJie.

Jemoncmpayuonnsiii onvtm Ne5
«Inekmpoaumel u
neanekmponumoly Iloozomoexa k

T'HA.

IHACCOLMALUA». YMETh
HILTIOCTPHPOBATH
MpUMEpPaMH H3y4YCHHBIC
IIOHATUA U O6’I)${CH$[TB
MPUIHHY
3JIEKTPOIIPOBOTHOCTH
BOJIHBIX PacTBOPOB COJICH,
KHCJIOT U IIEI0YEH.

TOTOBHOCTH U
CIIOCOOHOCTh K
CaMOpa3BUTHIO
nu
camMoo0pa3oBaHU
10. Pa3BuBath
KOMMYHHUKATUBH
VIO
KOMIIETEHTHOCTH
, yMeHHe
yBa)XaTh HHYIO
TOYKY 3pEHHUS
npu

MIPOMEXYTOUHBIX IIeTIeH
C Y4€TOM KOHKPETHOTO
pe3yJsibTara, COCTaBISIOT
IUIaH ¥ alTOPUTM
JefcTBuit
Ilo3naBaTenbHbIe:
CaMOCTOSITEIIEHO
BBLJIEIISIOT
bopmymHpyIOT
MI03HaBATENbHYIO 1IEb,
HCTOJB3YS 00Ine
MIPUEMBI PELICHUs 33134
KoMmyHuKaTHBHBIE:

o0CyXaeH!H KonTpous 1 onieHka
MPOOJIEMBL JIEHCTBUN TapTHEpa
SHCKTpOHI/ITI/IIIeCKa;I 3HaTh ONpEJeNCHUS dopmHupoBaTh PeryasiTuBHBIE: CTaBAT §7 PeaxTuBsl u
JUCCOIMAIHUS KUCIIOT, IEN0Yel 1 TIOHATHH «KHCIOTay, OTBETCTBCHHOE yueOHyI0 3a/1a4y, XHMHYECKOE
o «OCHOBaHHE», «COJIb» C OTHOILIEHHUE K ONpEAETSIOT obopynoBaHue
COJICH. . TOYKH 3PEHUS] TEOPHU YUYEHHUIO, MIOCIIE0BATENbHOCTD PeaxTuBsl u
Jlabopamopnuiit onvim Ne4. 3JIEKTPOJIUTHIECKOH rOTOBHOCTb U MPOMEKYTOUHBIX LENEN XUMHYECKOE
H3menenue oxkpacku JUCCOIMALUU. YMETh CIIOCOOHOCTh K C Y4ETOM KOHKPETHOTO obopynoBaHue
unouk’amopog 6 Pa3uiUHbIX OOBSICHATH 00IIHE CaMOpa3BUTUIO pe3yiibTara, COCTaBJIAIOT
cpedax. Th. IToozomoexa k CBOMCTBa KHMCIOTHBIX U IUIaH 1 alrOPHTM
T'HA WIIETOYHBIX PacTBOPOB camMo00pa3oBaHH  AEHCTBUI
) HalIU4YleM B HUX HOHOB 10. Ilo3naBarenbHbIe:
BOZOPOJA W THAPOKCHI- CaMOCTOSITEIIEHO
HOHOB COOTBETCTBEHHO, a BBIICNISIOT
TaKXKe COCTaBIATh (bopMyaHpYIOT
YpaBHEHUS MIO3HABATEIbHYIO IIENTb,
3NIEKTPOIUTUIECKOM UCIIOJIB3Ys 001IHe
JVCCOLMANN KHUCIIOT, MIPUEMBI PELICHU 3a1a9
OCHOBaHMUH M couneil. KommyHukaTuBHbIE:
KonTpons u ouienka
JieiicTBUI TapTHEpa
CuibHbIE U ci1a0bIe 3HaTh onpeAeNeHUs dopMupoBaTh PerynsiTuBHBIE: CTaBST §8 JlaT4uk smekTpo-
3JIEKTPOIIHUTHL. MOHATHI «CTENeHb OTBETCTBEHHOE yueOHyI0 3a/1auy, IIPOBOTHOCTH
. JNIEKTPOIUTUIECKON OTHOLLIEHHE K ONpEAETSIOT
JlaGopamopnstit onvim Ne 5. JTUCCOIMALINNY, «CHIIBHBIE | YYCHHMIO, MTOCIIEI0BATEIHHOCTD
«Cunvnvie u cnabvie snex- NIEKTPOIIUTHI», TOTOBHOCTh H MIPOMEXYTOUHBIX IIeTeH

mponumauty Onpedenenue
KUCTOMHOCMU-0CHOBHOCIU CPEObl
NOTYUEHHBIX PACBOPO8 C NOMOUIBIO
UHOUKAMOPA U OAMYUKA
anexmponposoonocmu, Th
Jlabopamopnotit onvim Ne 6
«3asucumocms 31eKmpo-
NPOBOOHOCU PACHBOPOE CUTLHBIX
IAEKMPOTUMOE OM KOHYSHMPAYUU

«CI1a0bICAIEKTPOIIUTHDY.
IlonumaTs pasHuLy
MEXJy CHJIbHBIMH U
CJ1a0BIMU 2JIEKTPOJIUTAMH

CHOCOOHOCTh K
CaMOpPa3BUTHIO
u
camM000pa3oBaHu
10.

C y4ETOM KOHKPETHOTO
pe3yabTara, COCTaBISIOT
IUTaH U aJTOPUTM
JeUCTBHI
Ilo3naBaTeabHbIE:
CaMOCTOSTEIILHO
BBIJICIISIOT
(bopMyIHPYIOT
MTO3HABATENBHYIO I[EJTb,
HCIOJB3Ys 00IIne




uonos, Th. Iloozomoexa k T'HA.

IIPUEMBI PELLEHUS 3a1a4
KoMMyHukaTHBHBIE:
KonTpons u onieHka
JIeHCTBUI nIapTHEpa

10. | Peakiuu MOHHOTO OOMEHA. 3HaTh ONpeIeIICHHE dopmHpOBaTH IMo3naBaTeabHbBIE: §9 Jatuuk
JlaGopamopnuuii onvim Ne 7 peaxIuii HOHHOTO 0OMEHa, | MHPOBO33pEHHE,  CaMOCTOSTEIBHO AIIEKTPO-
«B3aumodeiicmesue zudpoxcuoa YCJIOBUSL MX IPOTEKAHWS. | COOTBETCTBYIOLI  BBLICIISIOT NPOBOJIHOCTH,

. . YMeTb COCTaBIATH ee bopmymHpyIOT no3atop o0bEéMa
bapus c cepnoii kucnomoiry. Th MIOJIHBIE M COKpAIIEHHBIE | COBPEMEHHOMY MI03HaBATENIbHYIO 1IEb, JKUJIKOCTH, O10-
Iloarorosra k THA WOHHBIE ypaBHEHUS YPOBHIO HCTOJB3YS 00Ine peTka
HEOOPAaTUMBIX pPEaKIUil U | Pa3BUTHA MIPUEMBI PEUICHHS 33024
Pa3bACHATh UXCYIIHOCTb, | HayKH, KoMMyHuKaTHBHBIE:
MIPUBOINTH TIPHMEPHI KOMMYHUKaTHBH  KOHTpOIB U OLleHKa
peakuuii MOHHOIO yIO JIEHCTBUY IIapTHEpa
oOMeHa, HIyImHX 10 KOMIIETEHTHOCTh
KOHIIA. U YBaXCHHUE K
WHOH TOYKe
3peHust npu
o0cyxaeHnn
pe3yABTaTOB
BBIMIOJIHEHHOM
paboTHI.

11. | Peaknuu MOHHOTO OOMEHA. YMeTh TpUMEHSTH Pa3BuBats PeryJsisiTuBHBIE: MOBTOPHTSH | JaTumk
JlaGopamopnuuii onvim Ne 8 TEOpEeTHUECKHEe 3HAHMS Ha | YMEHHs OcymeCTBJEsHOT §9 3IIEKTPO-
Peaxyuu obyeta mexcdy pacmeopami MIPAKTHKE, OOBACHATH OIICHUBATh MTOIIArOBBIN KOHTPOJIb MIPOBOTHOCTH
snexkmporumos, TH pe3ynbTaThl NPOBOJUMBIX | CHTYalUIO U TI0 PEe3yJIbTaTy

N OTBITOB, XapaKTEPU30BATh | OTIEPATUBHO IMo3naBarenbHbIe:
/labopamopniii on bfm Ne 9 YCIIOBHSI TPOTEKAHUS TIPHHUMATh Crposr pedeBoe
«O0bpazosanue coneii AMMOHUA U peakuuii B pacTBOpax pelieHue, BBICKa3bIBAHUE B YCTHOM
U3yueHUe UX C6OUCHEN, Th JJIEKTPOJIMTOB 10 KOHIA. HaXOIUTh 1 TIICEMEHHOH Qopme
IMoxrotoska k TUA aJIeKBaTHBIE KoMMyHUKATHBHBIE:

CTHOCOOBI VYYUTHIBAIOT pa3HEIC
B3aMMOJIEHCTBHSL ~ MHEHUS U CTPEMSTCS K
c KOOpPAWHALUU
OJTHOKJIACCHUKAaM  Pa3NIMYHBIX IMO3UIAH B
U BO BpEMs COTPYIHUYECTBE
TIPOBEACHUS

MPaKTUYECKOM

paboTHL.

12. T'uoponus conetl. 3HaTh OmpeneiIeHne ®opMupoBaTh PerynsiTuBHbIE: § 10 PeaktuBsl u
[Moarotoska k THA THIPOJI3a COJICH. YMETh | OTBETCTBEHHOE BHOCSIT HEOOXOANMBIE XUMHUYECKOE

OTIpE/IENATh XapakKTep OTHOIIEHHUE K KOPPEKTHUBHI B IeHICTBHE obopynoBaHue
Cpenbl PacTBOPOB COJICH | y4YEHHIO, TIOCJIE eT0 3aBEepIICHUS Ha

10 WX COCTaBy.

TOTOBHOCTh U
CITOCOOHOCTH K
CaMOPa3BUTHIO

u
camMo00pa3oBaHu

OCHOBE €T0 U y4eTra
XapaxTepa cIelIaHHbBIX
OIIHOOK.
Ilo3HaBaTebHbBIE:
CTPOST peueBoe




BBICKAa3bIBAHUE B YCTHOM
1 TTMCbMEHHOU hopme

KommyHukaTuBHbIE:
KOHTPOJIUPYIOT
JICHCTBUSI MapTHEpa
13. | Pewuenue IKCHePUMEHM AIbHbLX YMeTs mpUMEHSTH Pa3BuBats PeryasituBHblie: IHoBTOpuTs| PeakTusel n
3adau no meme TEOpEeTHUECKUEe 3HAHMS Ha | YMEHHs OcyILleCTBJ'\l'H}OT o XHMHUYECKOE
MIPaKTUKe, OOBICHATDH OLICHUBATb MOIIATrOBBI KOHTPOJIb y4eOHUKY | 00OpyHOBaHHE
«3ﬂel<mp0ﬂumullecmm
pe3yNbTaThl IPOBOJUMBIX | CUTYalUIO U 0 pe3yJIbTaTy Marepuan
ouccoyuayun». Th. OIIBITOB, XapaKTepHU30BaTh | OHNEPATHBHO ITo3HaBaTe/IbHBIE: raassl 11
Iloozomoexa k T'HA. YCJIOBHSL TIPOTEKAHHUS NPUHUMATH Crpost peueBoe
peakuuii B pacTBopax peliexue, BBICKa3bIBAHUE B YCTHOM
9NIEKTPOJIUTOB 1O KOHIA. | HAaXOIHUTh Y MMCBMEHHOM (opme
aJIeKBaTHbIE KoMMyHHKATHBHBIE:
CII0co0bI VYUTBIBAIOT pa3HbIE
B3aMMOJICHCTBHS ~ MHEHHS M CTPEMSITCS K
c KOOPANHALINN
OJTHOKJIACCHUKAM  Pa3IMYHBIX MO3HIHHI B
U BO BpeMs COTPYAHHYECTBE
MIPOBEICHUS
MPaKTUYECKOMN
paboTHI.
14. | TecTOBBII KOHTPOJIb HO YMeTh UCNONB30BaTh ®DopMHpOBATH PeryasTuBHbIe: IToBTOPUTE
pazoeny «MHorooGpasiue NpUOOPETEHHBIE 3HAHMUSL OTBETCTBEHHOE OCYLICCTBIISIOT 3 o
M OTHOIICHHE K MOIIATOBBIA M UTOTOBBIH Y4eOHUKY
XHMHYECCKHUX peakKllum B
= YUYEHHUIO, KOHTPOJIb 110 PE3YJbTaTy. Marepuan
IKCMICPUMEHTAJIBbHOH XUMHH» TOTOBHOCTb U [JIaBBI
CIIOCOOHOCTh K
CaMOpa3BUTHUIO
u
camM000pa3oBaHu
10.
Tema 3. Ceoucmea 2anozenog (3 u)
15. | TajIoreHsbI: @Hgnqecm/le u 3HaTh 3aKOHOMEPHOCTH dopMupoBaTh PeryasituBHble: §12 PeaxTuBsl u
XHUMHIYECKIe CBOMCTBA U3MEHEHUS CBZHCTB LEJIOCTHOE HnUaHpr}OT CBOU ngquCKoe
N 9JIEMEHTOB B A-TpyNIax. | MHPOBO33PCHHUE CHCTBHS B CBSI3H C obopynoBaHue
Jemoncmpayuonnsiii onvtm Ne6 Py P P o A o . PYA
. YMers naBath COOTBETCTBYIOIl  IOCTaBJICHHOH 3aja4yeii 1
Qusuueckue ceolCcmea 2a102eHO8.
p N 4910 XapaKTepPUCTUKY ee YCIIOBHSMH €€ PeLICHUS
/abopamopnbiit on bim J¥2 9JIEMEHTOB-TAJIOTEHOB 110 | COBPEMEHHOMY IMo3HaBaTenbHBIE:
Pacnosnasanue conarnou Kucromel, UX TI0JOKEHHIO B YPOBHIO CTaBar u GOpMYIHPYIOT
XA0pUd06, OpoMi006, U0OUO06 U 1i00d. | epyomieckoii TabNMLE | pasBHTHS IENH ¥ IIPOOIEMBI ypOKa
Thb. Iloozomoexa k 'HA. Y CTPOSHHUIO aTOMOB. HayKH. KoMMmyHuUKaTUBHbBIE:

AJIeKBaTHO HCTIONB3YIOT
pedeBbie CpelcTBa s
3¢ PEKTHBHOTO peIICHU
KOMMYHHUKATHBHBIX
3aja4 JIN4YHOCTHBIE:




Pa3BuBaroT oco3HaHHOE
OTHOIIIEHHE K CBOUM

COOCTBCHHBIM
IIOCTYIIKaM
. HATh CIOCO0 TOIYYCHHUSI OCITUTHIBATH O3HaBaTelIbHbIE: €aKTUBBI U
16 O€JIMHEHUS TaJIOTEHOB. 3 6 nony4 B n 14 P
XI10pOBOIOPO XJIOPOBOJOPOJa B poccHiicKyto Brnanerot o6mum XUMHYECKOE
. 7abopaTopuud U yMEThb TPaXKIAHCK MPUEMOM PEIICHHUS 33124 obopyaoBaHue
[Hemoncmpayuonnstit onvim Ne8 parop ™ DI yio P P A PYA
cobupars €ro B UJICHTHYHOCTb: KoMMyHHKATHBHbBIE:
Honyuenue xn0pogodopooa u
npoOupKy, Koily. YMeThb | MaTpHOTH3M, JloroBapuBarorcs o
pacmeopenue e2o 6 8ooe. N N
Tadopamopnsiii onotm Nel2 XapaKTepHU30BaTh CBOWCTBA| JIFOOOBD U COBMECTHOM
Ba opamop e XJIOPOBOIOPOIA. YBaXKCHHUE K JEATEIbHOCTH, PUXOIAT
3AUMHOE 8bIMECHEHUE 2ATIOSEHO8 Oreuectsy, K OGIIEMY pELLIEHHIO.
u3 pacmeopog ux coxeti, Th YYBCTBO PeryisiTHBHbBIE:
Jlabopamopnotit onvim Nel3. ropIoCTH 3a [L1aHupyroT CBOM
Pacnosnasanue conanoiu kuciomel u OTEYECTBEHHYIO  JEHCTBHS B COOTBETCTBUH
X10pudos, 6pomudos, uooudos, Th. Hayky. C IOCTaBJICHHOU 3a/1aieH
1 YCIIOBHSIMH €€
IToozomoeka k THA. Yy
peanuzanuu
17. | Hoaroroeka k TUA 3akperieHue 3HaHul U YMmenue K.YVI.
pacYeTHBIX HaBBIKOB yu- OpPHMEHTHPOBATECS Y MEHHUE
Csl. Ha TOHUMAaHHe CaMOCTOSITEIIEHO
VMeHue periaTh THIIOBbIe | TPUYMH yCIIeXa B OPTraHH30BHIBATH
TIPUMEpPbI KOHTPOIBHO- yueOHOI yuebHoe
N3MEPUTCIIbHBIX JCATCIIBHOCTHU BSaHMOI[ef/IICTBHe B
MaTepuasoB rpyme
LYY
Ywmenue:

* OCYIIECTBIISATH aHAJIH3
00BEKTOB C BBIIECIIEHNEM
CyU_IeCTBeHHI)IX nu
HECYIIECTBCHHBIX
MIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJIEHHUE IIE€JIOI0
W3 YaCTCH.

P.YV]I.

VYMenus:
1.0cymecTBasATh
HWTOTOBBIM U MOIIArOBBIH
KOHTPOJTB TI0
pe3yabTary;

2. AnexkBaTHO
BOCIIPUHUMATH OLICHKY
YUHTEIS,

3. Pasmuyath criocob u
pe3yABTAT ACHCTBHS

Tema 4. Ceoucmea xucnopooa u cepwt (6 u)




18. Kucnopon: moiy4enue u 3HaTh 3aKOHOMEPHOCTH dopMupoBaTh PeryasTuBHbIe: § 17 PeaktuBbl u
XIUMHIUYECKHE CBONCTBA. WU3MEHEHHs CBOWMCTB LIEJIOCTHOE IUIAaHUPYIOT CBOU XAMHYECKOE
Jlemoncmpayuonnviii onsim Ne 9JIEMEHTOB B A-Tpynmax, | MHPOBO33pEHHE,  JEUCTBHS B CBS3H C obopynoBaHue

- OIIPEJICIICHUE TIOHATUS COOTBETCTBYIOL  IOCTaBJICHHOM 3ajaueil u
9. «Ilonyuenue u cobupanue auoTporuu. YMeTh ee YCIIOBUSMHY €€ PEIEHHS.
Kuciopoda 8 nabopamopuu JaBaTh XapaKTEPUCTHKY coBpeMeHHoMy  Ilo3HaBaTeJabHbIE:

U 3aNnOJIHEHUE UM 2a30mempar QJICMCHTOB W MNPOCTBIX YPOBHIO CTaBAT U (i)OpMYJII/IpYIOT
JlaGopamopnsiii onvim Nel4, BEILECTB HOATPYIIITBI pa3BHUTHUS LEeNU U IPOOJIEMBI ypOKa
T 0 KHCIIOpOJa 10 HX HayKH. KoMMyHHKaTHBHbBIE:
«l openuc cepol Ha 6030yxe U 6 TIOJIOXKEHHUIO B aJIEKBAaTHO HCIIOJIB3YIOT

Kucnopooe» Th HepHOAMYECKON TabuIe PEYEBBIE CPEICTBA IS
Jlabopamopuutii oneim Nol5. M CTPOEHMIO aTOMOB. 3G (hEeKTHBHOTO pelieHust
«Fopenue Jcenesa, Meau’ VYmetb 06’[>SICH${TB, KOMMYHUKATHBHBIX
MA2HUA HA 6030YXe U & [OoYeMy YHCIIO MPOCTHIX 3ajaq
den TH BEILECTB B HECKOJbKO pa3
kucnopo MIPEBBIIIAET YHUCIIO
XUMHUYECKHUX DIIEMEHTOB.
19. Cepa. XUMHYECKHE CBOMCTBA 3HaTh (U3NYECKUEC U ®opmupoBanue  PeryasiTHBHBIE: PeaktuBbl,
CepBL. XHMHUYECKHE CBOMCTBA LEJIOCTHOTO Paznuyatot crioco0 u KOJUIEKLIUH U
. cepbl. YMETh COCTaBJIATH | MHPOBO33PEHUS,  PE3YIbTAT JCHCTBUS XAMHUYECKOE
HAemoncmpayuonnsiii onvim ypaBHEHHS peakuuii, cootBercTByIoll  [lo3HaBaTe/LHbIE: obopynoBaHue
Nel0,11 . Anromponnvie O TBEPK JAFOLTHX ero Branerot o6
Mooughuxayuu cepul. OKHCIIUTENbHBIE 1 COBpPEMEHHOMY MIPUEMOM PEIICHHS
Oznaxomnenue ¢ 06pa31,laMu BOCCTaHOBUTCIIBHBIC YPOBHIO 3a1a4
cepul U €& NpupoOHbIX CBOFCTBA CEphI, pa3BUTHS KomMmyHuKaTHBHbBIE: § 18
unenuii CpaBHHMBAaTh CBOMCTBA HaYKH. JloroBapuBarorcsi o
coe ) MPOCTBIX BEILECTB CEPbl H COBMECTHOH
KUCIIOPOZA, Pa3bICHATH JIeSITeNIbHOCTH, TIPUXO/IsI
9TH CBO¥CTBA B CBeTe K 00IIIeMy pelICHHIO.
NPe/ICTaBICHUI 00
OKHCJIUTENLHO-
BOCCTaHOBHTEIILHBIX
npoueccax.

20. Coenunenus CepbL: OKCUJ] CEPBI 3HaTh CBOMCTBA dopmupoBaTh PeryasituBHbIC: § 20 Anmapar s

(IV), CepHUCTAs KHCIIOTA U €€ CEpHHCTOTO rasa, OTBETCTBEHHOE YUUTHIBAIOT IPaBUJIO B MIPOBEACHUS XU-
CEPHHUCTOM UCIIOTHL. YMETh | OTHOLICHUE K TUTaHUPOBaHHUU U MHUYECKHX peak-
COJIH. COCTaBJIATh ypaBHEHUS YUEHHUIO, KOHTpOJIe criocoba it (AIIXP)

Jlabopamopnutit onvim Nel8
Kauecmeennvle peakyuu na
cynvhum- uonwt 6 pacmeope. Th
Hemoncmpayuonnstit onvim Nel2,
«llonyuenue ceposooopooa»
Ne 13. «H3yuenue ceoticme
CEPHUCMO20 2434 U CEPHUCHMOIL
kucnomoty. Iloozomoexa k THA.

peakuuii,
XapaKTePU3YIOLIHX
CBOWCTBa 3THX BEILECTB,
OOBSCHATh TPUIHHY
BBINAACHHSI KHCIOTHBIX
JIOKJIed, MPOBOIUTH
Ka4eCTBEHHYIO PEaKIHIO
Ha CyJIb(pHUT-HOHBI.

TOTOBHOCTb H
CIIOCOOHOCTh K
CaMOPa3BUTHIO
H
camoo0pa3oBaHU
10, OCHOBBI
SKOJIOTHYECKOMN
KYJIBTYPBI,
COOTBETCTBYIOI]
en

pereHus
ITo3naBaTeJbHBIE:
Hcnonp3yroT mouck
HEOOXOINMOH
nHpOpMAIAHN IS
BBITIOJTHEHHS YUSOHBIX
3a7aHuH C
HCIIOJIL30BaHUEM
y4eOHOH TuTepaTyphl
KomMmyHukaTHBHBIE:




COBPEMEHHOMY Kontponupyror
YPOBHIO JIelicTBUE TTapTHEPA.
9KOJIOTUYECKOTO

MBILJICHUSI.

21. | Coenunenus CepBbL: OKCUJ CEPBI 3HaTh CBOMCTBa dopMupoBaTh PeryasituBHbIe: § 21 PeaktuBsl n
(VI), cepHast KHCIIOTa H €€ COJIH. pa30aBieHHOI CepHOi OTBETCTBEHHOE Paznuuator c130c06 u XHMUYECKOE
JaGopamopnviiic  onsim  Nel7 KUCIIOTBL. YMETh OTHOILICHHUE K pe3yabTaT AeHCTBUS obopynoBaHue

- 3aIUChIBATh YPABHCHMUS YUYEHHIO, Ilo3naBaTenbHbIE:

«Cunres CEPOBOAOPOIA. | peakiuii, TFOTOBHOCTD H Biaaetot o6umm
KauecTBeHHbIC peakuuu Ha | xapaKTepHu3yIOIIIX CIIOCOOHOCTh K HPUEMOM PEIICHHS
CEPOBOIOPOT M CYIb(OUIBI) CBOMCTBa pa30aBJICHHOM CaMOpa3BUTHUIO 3amaq
Jlabopamopuuiii onvim Nel8 CEpPHOU KHUCIOTBI, U u KomMyHukaTuBHbBIE:
Kauecmeennvle peaxyuu 1a cyro@um- PasbACHAT MX B CBETE camM000pa3oBaHH I[OFOBapI/IBil}OTCH 0
wuonwl 6 pacmeope. IpeacTaBICHUN 060 10. COBMECTHOM
Jaéopamopnuiii onvim NeI9 IEKTPOIUTHIECKOH JIeSTeIIbHOCTH,
Kauecmeennvie peakyuu na cynepam- AHCCOTIHATIHH H MPEXOAAT K 0bmieny
uons ¢ pacmscpe soccrasomHTe X
TE. Iloozomoexka k T'HA. -

Ka4eCTBEHHYIO PEaKIHIO

Ha Cynb(ar-HoHbI.

22. | Ceo#cTBa CEpHOM KMCIIOTHI 3HaTh CBOWCTBA JIMYHOCTHBIE. PeryasTuBHbIe: § 21 PeaxTuBsl 1
JlaGopamopnuuii onvim Ne20 KOHueEITpHpOBaHHOﬁ dopmupoBaTh HJIuaHI/Ip}IIOT CBOHU XAMHYECKOE
Hsyuenue ceoticme ceproti CEpHOI KHCIOTEL 1 Croco0 | OTBETCTBEHHOE JIecTBUA B obopynoBaHue

e paszbaBieHUs. YMETh OTHOIIEHHE K COOTBETCTBUH C
xuciomet, Th. Iloozomoska K OTJINYATh YUYEHUIO, MIOCTaBJICHHON 3aaueit
I'uA. KOHILIEHTPUPOBAHHYIO TOTOBHOCTh H U YCIIOBUSIMH €€

CEpHYIO KHUCIIOTY OT CIIOCOOHOCTh K peanu3alnuy

pa3baBiieHHOH, CaMOpPa3BUTHIO IMo3naBaTenbHbIE:
yCTaHaBINBATh u Brianetor o6umm
3aBHCHMOCTb MEXAY caM000pa3oBaHW  MPUEMOM PEIICHHS

CBOMCTBaMHU CEpPHOU 0. 3a7a4

KHCJIOTBI U €8 KoMMyHuKaTHBHBIE:

MIPUMEHEHHEM Kontponupytor

JIeWCTBHS apTHEpPa

23. | TlogroroBka k TMA Ymers pemats pacuértHele | DoOpMUPOBATH PeryasituBHbIe:

3aJa4d 10 ypPaBHEHUSM OTBETCTBEHHOE OcymecTBIsoT

XMMHYECKUX PEAKIHH C OTHOIIIEHHE K MIOIIArOBBIN KOHTPOJIb

UCTIOJb30BaHUEM BEIECTB, | YICHUIO, 10 Pe3yNbTaTy

COJIepIKAIIUX
OTPENIENEHHYIO 00
MpUMecei.

TOTOBHOCTHh H
CHOCOOHOCTh K
CaMOPa3BUTHIO

u
camM000pa3oBaHu
10.

ITo3naBaTeJbHBIE:
Bunazeror o6mum
MIPUEMOM PEIIESHUS
3a7a4
KoMMyHuKaTHBHBIE:
KonTpomupyror
JIECTBUS MapTHEpa.




Tema 5. Ceoucmea azoma u ¢pocghopa (3 u)

24. | AzoTr. AMMHAK. VYMmerb xapaktepuzoBaTh | PopmMupoBaTh PeryasitTuBHbIC: §24 Jaruuk
Jlemoncmpayuonnsiii onvim Nel4 | XMMICCKHCS IEMEHTBI Ha | LENOCTHOE HJ‘IVaHI/Ip}IIOT CBOHM 3NEKTPO-
Honyuenue ammuaxa u e2o OCHOBAHWH WX MONOXKCHWA| MHPOBO33PCHHE, — JCHCTBUA B CBA3HC MIPOBOHOCTH
pacmeopenue 6 6ode. B TEPUOIMYECKON COOTBETCTBYIOII  IOCTAaBJICHHOH 3a/adeii u
Jaéopamopnsiii onvim Ne 21 CHCTEME M CTPOCHHS HX ee YCIIOBUSIMU €€ PEeIICHHUSI.
. aTOMOB. 3HaTh CBOWCTBA | COBPEMEHHOMY IMo3naBarenbHbIE:
«OcHO6HbLE CBOIICMBA AMMUAKQ)
a3oTa. YMeTb OOBSCHATH | YPOBHIO CraBaT 1 GOpMyIHPYIOT
Th. IToozomoska k I'HA. MPUYUHY XUMHUYECKON Pa3BUTHA L[eNTA ¥ IPOOJIEMBI ypoKa
WHEPTHOCTH a30Ta, HayKH. KomMyHuKaTHBHbBIE:
COCTaBJISITh ypaBHEHHS KonTpomupyror
XUMHUYECKUX PEaKLUH, JIEHCTBUS apTHEpA
XapaKTePU3YIOLINX
XUMHUYECKHE CBOMICTBA
a30Ta, M Pa3bsICHATH UX C
TOYKH 3PEHUS
MPECTaBICHUNA 00
OBP3Hats MexaHu3M
o0pa3oBaHUsI MOHA
AMMOHHUS, XUMUYCCKHE
CBOMCTBa aMMMaKa.
YMeTh cocTaBisiTh
YpaBHEHHUS peaKLui,
XapaKTePU3YIOIIUX
XUMHUYECKHE CBOMCTBa
aMMHaKa, W pa3biCHATh
HUX C TOYKH 3PCHHUS
TpeaCTaBIeHUN 00
SIEKTPOTUTUYECKOM
JIUCCOIMALNN U
OKHUCITUTEIFHO-
BOCCTaHOBUTEIbHBIX
TpoIeccax.
25. | Coxm amMmMouMs. A30THAS 3HaTh CTpPOEHHUE dopMupoBaTh PeryasituBHble: § 26 PeaktuBbl n
kucioTa. Cold a30THOM MOJICKYJIBl a30THOW KOMMYHUKaTuBH  [lnanupyror cBon XUMUYECKOE
KHCJIOTHL. YMETh VIO JICHCTBUS B CBSI3U C obopymoBaHue
KHCJIOTBI-HUTPATHI. o o
N OOBSCHATH, YeMY paBHBI | KOMIIETCHTHOCTh IIOCTaBJICHHOH 3ajgayei
./Iaﬁopamolznbm onvim '}‘?22 BAJICHTHOCTh aroMa a30Ta | B OOMICHWH ¥ YCITIOBHSIMHU €€
Bsaumooeticmeue coneti GMMOHUSL | y ero cTeneHb OKHCICHUs COTPYIHUYECTBE  pELICHUS.
co wenouamu Th. B MOJIEKYJIE a30THOH co IMo3znaBarenbHbIE:
THoozomoexa xk THA. KHCJIOTEL. YMETh cBepcTHUKaMH B CTaBsT U QOPMYIHPYIOT
Jaéopamopubii onsimNe 26 COCTAB/ATH ypaBHEHHA npotecce LEeNU U TTIPOOJIEMBI ypoKa
XAMHAYECKUX PEaKInH, y4ueOHo- KomMyHuKaTHBHbBIE:
«KaecTBeHHas peakiys Ha JeXKalMX B OCHOBE uccienoBarensc  KoHTpoIMpyroT
docdarb MIPOU3BOJCTBA A30THOM KoM JIeWCTBHS TAapTHEPa
KHCJIOTBI, U Pa3bsICHIThH JeATENILHOCTH.

3aKOHOMECPHOCTU HX
MPOTCKAHUL. 3HaTh




KaueCTBEHHYIO PEaKLHUIo
Ha WOH aMMOHHUs. YMETh
COCTaBJIATh ypaBHEHUS
XUMHUYECKUX PEaKLUH,
XapaKTEePU3YIOIINX
XUMHUYECKUE CBOMCTBA
coJieli aMMOHUS, U
Pa3bACHATh UX B CBETE
TpeaCcTaBIeHUN 00

IIEKTPOIIUTHIECKOH
JMICCOIMAIIIHL.
26. | Tlomroroska k TMA YMeTh CcoCTaBIIATH DopMHpOBATH PeryasituBHbIe:
ypaBHEHHS peakuui, KOMMYHUKAaTUBH  IUIAaHUPYIOT CBOU
XapaKTEPU3YIOLINX Y JICHCTBUS B CBA3U C
XUMHUYECKHE CBOICTBA KOMIIETEHTHOCTb ~ ITOCTABJICHHOM 3a/1aueit
¢docdopa, oxcuaa B OOIICHUH H U YCIIOBUSIMH €€
tdocdopa(V) u pochopHOii | COTpyIHHIECTBE  PEIICHHUS
KUCJIOTBI, U Pa3bSICHATH co ITo3naBaTenbHbIe:
UX B CBETE CBEPCTHHKAMHU B  CTaBAT U POPMYIUPYIOT
IIpeacTaBiIeHuit 00 poriecce LEeNTU 1 TIPOOJIeMBI ypoKa
JIEKTPOIUTUYECKON y4eOHOM KommyHukaTuBHBIE:
JUCCOLALNN | JCATEITLHOCTH. a/IEKBaTHO HCIIOJIB3YIOT
OKHCIIUTEIBHO- peyeBbIe CpeICTBA IS
BOCCTaHOBHTEIILHBIX 3¢ PEeKTUBHOTO peIIeHN
rporieccax, MPOBOIUTH KOMMYHHUKaTHBHBIX
Ka4eCTBEHHYIO PEAKIHIO 3amaq
Ha QocdaT-noHBI.
IlonumaThs 3HaueHue
MHUHEPAIbHBIX yHOOpeHHH
JUIS pacTeHUH.
Tema 6. Ceoiicmea yenepooa u kpemnus (3 u)
27. Yraepon, GpU3nUecKue CBOMCTBA. | YMETh XapaKTepusoBath dopMupoBaTh PerynsiTuBHbIE: § 33- § 35 | daruuk
AJIOTPOIHS YIIIepoa: anMas, XMMHYECKHE SJIEMEHTHI KOMMYHUKaTHBH  y4YHMTBIBAIOT ITPABUJIO B 3IIEKTPO-
IVA-rpynnsl Ha yIO IJIAHUPOBAHUU U NIPOBOJHOCTH,
rpadur, kapouH, (QyIepEHBI. 6 i
: OCHOBAaHHMH WX TIOJIOXKEHUS | KOMIIETEHTHOCTh  KOHTpOJIE criocoda MarHuTHas Me
XHUMUYECKHE CBOMCTBA yIIepoaa. | g HEPHOIMYECKON CHCTEME | B OOIICHHM | pelIenHus 1asnka, npubop
Oxkcuabl yraepoaa. YrapHelii u M CTPOEHHS MX aTOMOB. | COTpyJAHHYeCTBE KOMMYHHKATHBHBIE: JUTSL TIOJTyYEHHUST
er'ICKPICJ'IBIﬁ Tra3kbl. yI‘OJ]I.,Ha;{ Nwmets MMpeACTaBJICHUC 00 | co KOHTPOJIUPYIOT neficTBue ra3oB WJIM arma-
AJUTOTPOITHBIX CBEPCTHUKAMHU. mapTHepa. par Kunma

KHCJI0Ta, KapOOHATHI
Hemoncmpayuonnstit onvim Ne2l
Obpa3syvl npupoOHsIX KapboHamos u
CUIUKAmMOoe.

Jlabopamopnutii onvtm Ne28
KauecTBennas peakiusa Ha
yraekuciasii ras. Th

Jlabopamopnutit onvim Ne29
KagecTBennas peakius Ha KapOoOHaT-

MOAU(UKAIUAX YTICpO.a.
3HaTh CBOWCTBa MPOCTOTO
BEIIECTBA YIJISL, UMETh
npecTaBieHue 00
agcopOoumu. YMeTh
COCTaBJISITh ypaBHeHI/IH
XUMHUYECKUX PEaKLUM,
XapaKTePU3YIOIIUX
XUMHYECKHE CBOMCTBA

PeryasituBHbIe:
pasIu4aroT crnocod u
pe3yabTaT ACHCTBHS
Ilo3HaBaTe/bHbBIE:
BJIAJIECIOT OOIIM
MPUEMOM PELICHHUS 33734
KoMMyHUKaTHUBHBIE:
JTOTOBAPUBAIOTCS O
COBMECTHOM




won. Th

Jlabopamopnutii onetm Ne 30
«B3aumooeiicmeue uzsecm-
K08OIl 86000l C Y21eKUCIbIM

eazom. Th. Iloozomoexka k T'HA.

yriepoga Kak
BOCCTAHOBHUTEIS M Kak
OKMCIIUTENIS. 3HATh
CBOMCTBA OKCHJIA
yraepona(IVv),

Ka4YC€CTBCHHYIO PCAKIIUIO Ha

YTJIEKUCHbIN Ta3. YMETh
JIOKa3bIBaTh XapaKkTep
OKCHJIa, 3aIHCHIBATh
ypaBHEHHS peakuui,
XapaKTePU3YIOIINX
CBOWCTBa KHCIJIOTHBIX
OKCHJI0B.3HAaTh CBOMCTBa
YTOJIbHOW KHUCIOTHI.
YMeTb cOCTaBIATh
YpaBHEHHS peakuui,
XapaKTePU3YIOLINX
npeBpalieHne KapOOHATOB
B THAPOKapOOHATHl U
00paTHO, MPOBOJUTH
Ka4eCTBEHHYIO PEaKIHIO
Ha KapOOHAT-HOHBI.

JIeSITEIILHOCTH, TIPUXOISAT
K 00IIeMy PEeIICHHUIO

28.

Kpemnuii u eco coeounenus.
Hemoncmpayuonnslii onsim
Ne22 Obpaszyvr npupoonuvix
KapOOHamos8 U CUIUKAMO8.
Iloozomoexa k 'HA.

3HaTh CBOWCTBA KPEMHUS,
okcuna kpeMHUA(IV),
MIPUYMHY PA3ITHYHS
(u3n9IeCcKuX CBOWCTB
BBICIIMX OKCHJIOB
yriaepoja U KpeMHUS.
YMeTh cOCTaBIATH
ypaBHEHHS XUMHYECKUX
peakuui,
XapaKTepU3YIOLIUX
CBOMCTBa KpPEeMHUA,
oKcHa
kpemHuA(IV).3HaTh
CBOMCTBa KPEMHHEBOH
KHCJIOTHI, Ka4yeCTBEHHYIO
PEaKIuI0 Ha CHIIMKATHI.
YMeTb cocTaBiIATh
YpaBHEHHS XUMHUYECKUX
peakuuii,
XapaKTePU3YIOLIINX
CBOMCTBa KPEMHHEBOH
KHUCIIOTBI U €€ COJIEH.

Pa3BuBath
YMEHUS
OILIEHUBATh
CUTYalluio U
OTICPaTHBHO
HpI/IHI/IMaTB
petreHue,
HaXoJIUTh
aJIeKBaTHBIE
CITOCOOBI
B3aUMOJCHCTBHUS
c
OJITHOKJIACCHUKAM
U BO BpeMs
[IPOBEICHUS
CaMOCTOSITEILHO
i paboThl.

Ilo3naBarenbHbIE:
BEIOMparoT Hamboee

3 PEKTUBHBIE CITOCOOBI
pemeHus 3a1ad,
KOHTPOJIUPYIOT U
OIICHUBAIOT MPOIIECC U
pe3yABTAT ACATEIEHOCTH
HCIOJIB3YIOT TIOUCK
HEOOXOINMO
uHbOPMAIIHHU JIIS
BBITIOJTHEHHS YIeOHBIX
3aJIaHuH ¢
HCIOJIb30BAHUEM
y4eOHOH TUTepaTypsl,
BJIAJICIOT OOIIUM
TIPUEMOM PETICHUS 33134
KommyHukaTuBHBIE:
JIOTOBapUBAIOTCA O
pacrpeneieHun
GYHKIUEA ¥ poJIcii B
COBMECTHOM
JIESITeIbHOCTH
YYUTHIBAIOT Pa3HEIC
MHEHHSI U CTPEMSTCS K
KOOpAWHAIIH
pa3TMYHBIX TIO3UIUH B
COTPYAHUYCCTBE

PeakTtuBsl u
XAMHUYECKOE
o0opynoBaHue




JIOTOBapHUBAIOTCS O
COBMECTHOM
NEeSATENBLHOCTH MO,
PYKOBOJCTBOM YUHUTEIIS

29. | oaroroska k TUA 3HaTh CTPOEHHE ATOMOB dopmHupoBaTh PeryasituBHbIC:
HEMETaJUIOB, M3MEHEHHE LIEJIOCTHOE BHOCSIT HEOOXOANMBIE
CBOMCTB IPOCTBIX MUPOBO33PDEHUE,  KOPPEKTUBBI B ICHCTBUE
BEIICCTB HEMETAIIOB H COOTBETCTBYIOII  TIOCJIE €ro 3aBepIICHUS Ha
X COEIMHEHHI B ee OCHOBE €ro yyera
3aBHCHMOCTH OT 3apsaa COBPEMEHHOMY CHETaHHBIX OMIHOOK.
s[pa aTOMOB HEMETAJUIOB. | YPOBHIO [o3naBaTeabHbIE:
YMmeTp 0OBICHATH pa3BuTHA CTPOSIT peUeBOE
CBOVICTBA HEMETAJUIOB M UX | HAYKH, U BBICKa3bIBAaHUC B YCTHOM
COCIMHEeHUH B CBETE KOMMYHUKATUBH U MUCbMEHHOM (opme
MpeacTaBIeHu 00 Y10 KoMmyHukaTuBHbIe:
OKHCIIUTEIHHO- KOMIIETEHTHOCTh ~ KOPPEKTHPYIOT
BOCCTaHOBHTEIBHBIX B OOIICHNH H NIEHCTBUS apTHEpa
peakuusax u COTPYJHUYECTBE
3JIEKTPOTUTHUECKOMN co
JMCCOLIMALINH. CBEpCTHUKAMHU B
npotecce
yaeOHOM
JICATEIIHOCTH.
Tema 7. Oowue u unoueuodyanvHvle c60licmea memannos (5 u)
30. | O6ume busnyecKue u YMerh MpUMEHSThH ®DopmupoBats PeryassTuBHbIE: § 39-42, PeaxtuBs! u
XHMHUECKIE CBOMCTBA MeTa/IoB: | 3HAHAL O LIEJIOCTHOE MIPUHUMAIOT U ymp. 4, XUMU9IECKOe
METATMYECKOH CBSI3M | MHPOBO33PEHHE, COXPaHSIOT YyU4eOHYIO TECTOBBIE | 00OpyIOBaHUE
pcakuuu ¢ HCMETAJIJIaMHU, .
IUTS Pa3bsICHCHUS COOTBETCTBYIOIIEE 3a1aqy, TIAHHPYIOT 3a/laHuS;
KHCJIOTaMH, COJIAAMH. (PU3MYECKUX CBOWCTB | COBPEMEHHOMY CBOM JIciiCTBYSA B
BoccranoBurenbHbIe CBOMCTBA METaIIOoB. YPOBHIO pa3BHTHUS COOTBETCTBHH C
METAJJIOB. DIeKmpoXuMudecKuil YMeTh NOoJb30BaThCS | HAYKH. MIOCTaBJICHHOM 3a1aueit

PAO HANPANCEHUL Memallo8.
Jlabopamopmuuwtit onbim No32
Bzaumooeiicmeue memannos c
pacmeopamu coJeil.
Bzaumooeticmeue memannos
(Maenus, Yyurka, srcenesza, meou) ¢
pacmeopamu kuciom. Th
Jlemoncmpauuonnutii onvtm
Ne23 Uzyuenue obpazyos
memannos. Iloozomoexa k 'UHA.

IIEKTPOXUMHYIECKAM
PAIOM HANPSHKCHUN
METaJIOB, COCTaBJISITH
YpaBHEHHS
XUMHUYECKHX PEaKlnii,
XapaKTepU3YIOIIUX
CBOMCTBa METAJLJIOB,
U OOBSICHATH CBOMCTBA
METAIZIOB B CBETE
MIpeCTaBICHUH 00
OKHCJIUTEIBHO-
BOCCTaHOBMTEIILHBIX
TpoIeccax.

U YCIIOBUSIMH €€
peanu3anuu
Ilo3naBaTenbHbIE:
UCTIOJIB3YIOT 3HAKOBO —
CHUMBOJIMTYECKHE
cpeacTBa
KommyHukaTuBHBIE:
apryMEHTHPYIOT CBOIO
MO3ULMIO U
KOOPJIHHUPYIOT €€ C
MTO3HIIH APTHEPOB B
COTPYJHUYECTBE
OTIPEJIETISIIOT CBOIO
JIUYHYIO MO3ULIHIO,
a/IeKBaTHYIO
mddepeHInpoBaHHYIO
CaMOOLICHKY CBOUX




yCIIeX0B B yuebe

31. | O6mme busnyeckue u YMmethb ®dopmupoBath PeryasTuBHbIE: §43 PeakTuBbI 1
XHUMHIYECKHE CBOMCTBA METaUIOB. | XaPaKTepH30BaTh OTBETCTBEHHOE [UIAHUPYIOT CBOU XAMHYECKOE
LICTOYHBIC METAUTbl | OTHOLICHHE K JICHCTBUS B CBSI3HU C 0bopyaoBaHue
LuejfquHe MCTaJIIBt 1 MX Ha OCHOBaHUHU UX YYEHHUIO0, TOTOBHOCTb  IOCTaBJIEHHOM 3ajaueit
CBOMCTBA. Peakuuy MeTaos ¢ MOJIOKEHNS B U CIOCOOHOCTh K U YCIIOBUSIMH €€
HEMCTaJlJIaMU, KHUCJIOTaMU, EPUOIUYECKON camMo006pa30BaHUIO. pelICHUS], YYUTBIBAIOT
consiMu. BoccTaHOBUTENBHEIE TabJIHIE U CTPOCHUS IIPaBHIIO B
CBOMNCTBA METAILJIOB. aTOMOB, COCTaBISITh TUTAHUPOBAHUH U
3 . ypaBHEHHS pPeaKiui, KOHTpOJIE criocoba
HeKTpOXthHHCCKHH pin XapaKTEePU3YIOIIUX pelIeHus
Hanps)KCHUN MCTAJIJIOB. CBOMCTBA IIETOYHBIX Mo3HaBaTelbHBIE:
JlaGopaTtopusrit onbIT Ne32 METAILIOB, U CTaBAT U HOPMYITUPYIOT
B3auMoaencTBre METANIOB C OOBSICHATh HX B LIeJIM ¥ TPOOJIEMBI YpoKa
pacTBOpaMH COJICH. CBeTE MpE/CTaBICHUIN HCTIOJB3YIOT TOUCK
B3aumopeiicteue Metainos 06 . HeoGXoAMMOR
ANMEKTPOTUTUUECKON nHGOPMAIUH LIS
(Marnus, MHKA, JKEJIe3a, MEJM) C JMCCOLIMALINN | BBITOJIHEHHS YIEOHBIX
pacTBOpamMu KHUCJIOT. OKHUCIIUTEIIbHO- 3a7laHui ¢
,Z[CMOHCTpaI_[I/IOHHHﬁ onbIT No23 BOCCTaHOBUTEIBHBIX KCIIOJIb30BAHUEM
U3ydeHne 06pasioB METAIIOB. mpoiieccax. YUeOHOH JIUTepaTyphI
Hemoncmpayuonnstii onvim Kommymukarusisre:
. aJICKBATHO HUCIIOJB3YIOT
No24 Bzaumooeticmsue peteBble CpPECTBa /TS
WEIOYHBIX MeMAllo8 C B0OOIL. 3 (PEeKTUBHOTO perIeHus
Iloozomoexka k T'HA. KOMMYHUKATHBHBIX
3aj1a4 YYUTBIBAIOT
pasHbIe MHEHHS U
CTPEMSITCSI K
KOOPANHAIIMH
Pa3IMYHBIX TO3ULIUH B
COTPYIHHYIECTBE
32. | ATIIOMUHUI ¥ €r0 CBOICTBA. YMeThb COCTaBIATH DopmMHpOBaTH PeryasituBHbIe: § 47 PeakTuBsl U
AMQOTEPHOCTh OKCHIA H ypaBHEHHUsI _ | nenoctroe TUIAHHPYIOT CBOH XAMHYECKOE
XAMHYECKHX PEakluii, | MHPOBO33pEHHE, JCHCTBUSL C obopyaoBaHue
THApokCHId aJ}IOMHHHﬂ' XapaKTepU3YIOIIHNX COOTBETCTBYIOLLEE [IOCTaBJICHHOM 3a/1aueit
JMabopamopustii onvim Ne35 obmmue cBoiicTBa COBPEMEHHOMY ¥ YCIOBHUAMH €€
Ilonyuenue 2udpokcuoa ATIOMUHUS, YPOBHIO Pa3BUTHUSA peIIeH s, OLIEHUBAIOT
ANIOMUHUSL U 83AUMOOelCmEUe OOBSACHATH ITH HayKH, U IPaBUIBHOCTD
€20 ¢ Kuciomamu u wenoyamy. | PEAKIMH B CBETe KOMMYHUKATHBHYIO BBITIOJTHEHUS ACHCTBHS
TToozomosxa x THA. npezcTaBieHuit 00 KOMIIETCHTHOCTb B IMo3znaBarenbHbIE:
OKHCITUTEITbHO- OOILEHUH U CaMOCTOSITEIILHO
BOCCTaHOBUTEIIbHBIX | COTPYAHUYECTBE CO BBLJISIISIIOT U
mpoueccax. YMeTh CBEPCTHUKAMH B bopMynupyoT
JIOKa3bIBATh nporecce yueGHOM MO3HABATENBHYIO 1€,
amdoTepHbIii JIeSITEIbHOCTH. UCIIOJIB3YIOT 001IIHe
XapakTep MPUEMBI PELIICHHS 3314
COC/IMHEHUS, KoMMyHHKATHBHBIE:




COCTaBJIATH
YpaBHEHHUS
COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIMil
U OOBSICHATH UX B
CBETE MpEJCTaBICHUN
00

JIOMTYCKAIOT
BO3MOYKHOCTb
Pa3IUYHBIX TOYEK
SPCHHH, B TOM YHUCJIC HC
COBIIAJAIOIINX C UX
CcOOCTBEHHOU U
OPHEHTUPYIOTCS Ha

JIEKTPOTUTUUECKO N MO3HUIIMIO TAPTHEPa B
JIMCCOLAINH. oOlenn u
B3aUMOJICHCTBUHU

33. | JKeneso. 3HaTh CTpPOCHHE ®dopmupoBath PerysisiTuBHbIE: § 48 Jatunk
Jlemoncmpayuonnutii onvim Ne27 aToMa jKernesa, [IETIOCTHOE anaHprmT CBOH JIaBJICHMS,
O6pazysi pyd scenesa. ¢pusnueckue u 5 MHPOBO33pEHNE, neficTBus ¢ 5 PEaKTUBHI U

XAMHYECKHE CBOWCTBA | COOTBETCTBYIOIICE MOCTaBJICHHOH 3a1aucii XHMUYECKOE
Corcuzanue icenesa 6 xKeresza. YMeTh COBPEMEHHOMY 1 YCIIOBHAMH €€ 06opyIoBaHue,
Kucaopooe u Xuope. Pa3bsICHATH CBOMCTBA | YPOBHIO Pa3BUTHS PEIICHHS, OIICHUBAIOT KOJUTCKITUH
Jlabopamopnutii onvtm Ne 36 JKeJe3a B CBETE HAyKH, U NPaBUIBHOCTh
«OKucnenue yceje3a 60 é1ax@cHom | TpeacTaBieHuil 00 KOMMYHHKATHBHYIO BBIMOJTHEHUSI JIEHCTBUS
s030yxe» Th. OKHCITHTEITLHO- KOMIIETEHTHOCTb B IMo3HaBaTebHbIE:
Ioozomoexa k THA. BOCCTAHOBHTEIIbHBIX | OOIIECHHUHU U CaMOCTOSTEIBHO
nporeccax u COTPYAHUYECTBE CO BBIJICISIOT U
SIIEKTPOTUTHUECCKOM CBEPCTHHKAMH B bOPMYITHPYIOT
JICCOTIAAIINH. nporiecce yueOHOM MO3HABATENBHYIO 11Eb,
JeATETLHOCTH. HCITOJIB3YIOT 00IIne
MIPUEMBI PELICHUS 33134
KoMMyHHKATHBHBIE:
Honyckarot
BO3MOKHOCTb
Pas3IMYHBIX TOUEK
3p€HUA, B TOM YHCJIC HE
COBIIAIAIOIIHX C UX
COOCTBEHHOM.

34. CBOﬁCTBa COC)II/IHCHI/Iﬁ JKeijiesa. 3HaTh CBOMCTBa (DOpMI/IpOBaTL Pel“yJISlTI/lBHLIe: §49 PeakTuBbl 1
OKCHIOB, THIPOKCH/IOB U COJeH coenuuenuit Fe(Il) m | memocTHOE HnuaHpr}OT CBOU XUMHUYECKOe
senesa(ll u I |). Fe(III). Ymets MHPOBO33pEHUE, JICHCTBHA € ) o0opynoBaHue

_ COCTaBIISITh COOTBETCTBYIOIIEE MOCTaBJICHHOH 3a1aueii
Jlabopamopnuiit onvim Ne3'7 ypaBHEHHUS COBPEMEHHOMY 1 YCIIOBUSIMH €€
Tonyuenue euopoxcuoog COOTBETCTBYIONINX YPOBHIO PasBUTHS peIleHHs, OL[EHHBAKOT
gfceﬂega( i) ]) u (] [[) u peakuuii B cBeTE HAYKH, NIPaBWIBHOCTh
esaumodeticmeue wx ¢ NpeJICTaBIeHU 00 KOMMYHHKATHBHYIO BBIMOJTHEHUSI JIEHCTBUS

SIIEKTPOITUTHUECCKOM KOMIIETEHTHOCTh B IMo3HaBaTeabHBIE:
kuciomamu u werovamu. Th.

JICCOIUALIUN | oOlieHnn u CaMOCTOSTEIBHO
I1oozomoska k I'HA. OKHCIUTEIBHO- COTPYAHMYECTBE CO  BBHIAEIAIOT H

BOCCTAHOBHUTENIbHBIX | CBEPCTHUKAMU U GOPMYITHPYIOT

nporeccax. B3POCIIBIMH. MO3HABATENBHYIO 1€,

HCTIOJNB3YIOT O0IIre
MPUEMbI PEUICHUS 33134
KoMMyHUKaTHUBHBIE:
Jonyckarot




BO3MOYHOCTH
Pas3IUYHBIX TOYEK
3pEHUs], B TOM YUCIIE HE
COBIAJAIOIINX C UX
CcOOCTBEHHOM.
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