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Ha 6a3e nentpa «Touka pocta» obecriednBaeTcsi peanusanus o0pa30BaTENbHBIX MPOTPaMM €CTECTBEHHO -
HAyYHOW W TEXHOJIOTUYECKOW HaNpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TpeOOBaHUSMU
3aKOHOJIATENbCTBA B cdepe 00pa3oBaHUs U C YUETOM pekoMeHmanuii denepaabHOro omneparopa y4eOHOTro
npeaMeTa «XuMus».

PabGouas nmporpamMma CoCcraBJi€cHa HaA OCHOBE CJICAYIOIIUX JOKYMECHTOB:

e OyHIaMEHTAJILHOTO fJIpa COJEpKaHMsI 00IIero o0pa3oBaHus U B COOTBETCTBHUHU C
['ocynapcTBeHHBIM CTaHAAPTOM 00LIEroodpa3oBanus (mprukaz MuHucTepcTBa
obpaszoBanus 1 Hayku Poccuiickoit denepanuu ot 17.12.2010 r. Ne 1897).

e PaGounx nporpamm. [IpeamerHas nuuus yueonukoB ['.E.Pyasutuca, @.I'.®enpamana. 8-9
KJIacChl: mocoOue JIs yuuteneiodmeoopa3zoBarenbHbix opranuzanuii /H.H. T'apa. — 2
u3., nom. — Mocksa: [Ipocsemenue, 2013 r.

o ®depnepanbHblil 3akoH «O0 o6pazoBanuu B Poccuiickoit @enepannn» Ne273-03 ot
29 nexabps 2012.

e [IpumepHOii MporpaMmMbl OCHOBHOTO 0OIIEero 00pa3oBaHus MO XUMUH 11 8-9 KiaccoB,
nomyuieHHass JlemapraMeHTOM 00pa30BaTeNbHBIX MPOrpaMM U CTAHIAPTOB OOIIETO
obpazoBanus MO PO.

o ®denepanbHOTO nepeyHs y4eOHUKOB, PEKOMEHOBAHHOTO (Tomy11IeHHOT0)
MunucrepctBoM oOpa3oBaHus U Hayku P® Kk uCHONb30BaHUI0O B 00pa30BaTEIbHOM
mpoiiecce B 001eo0pa3oBaTesIbHBIX yupekaeHusX Ha 2023-2024 y4ueOHbIi ro.

e TpebGoBaHuii K pe3yJbTaTaM OCHOBHOTrO oOIIero oOpa3oBaHUs, NPEJCTABICHHBIX B
denepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHgapTe oOiiero oOpa3oBaHUs
BTOPOTO TMOKOJIEHHs. B Hel Takke y4MTHIBAIOTCS WACH Pa3BUTUS U (HOPMUPOBAHUS
YHUBEPCAJIBHBIX YUSOHBIX TCUCTBUHN JIJI1 OCHOBHOTO 00IIIeTo 00pa3oBaHus.

e MeToanuecKnX peKOMEH 1AM MUHUCTEPCTBA MpocBeneHus: Poccuiickon denepanuu no
«Peanmzanuu 00pa30BaTEIbHBIX IPOTPAaMM E€CTECTBEHHOHAYYHOW M TEXHOJOTHYECKOU
HAIPABJICHHOCTEN IO XUMUU C UCIIOJIb30BaHUEM 000PYI0BaHUS IIEHTPA



«Touka pocta» (yTBepKIeHbI pacniopsikeHrueM MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 12 suBaps 2021 r.Ne P-
6).

YueOHO-MeTOAMYECKOE o0ecleYeHne Kypca XMMHUU OCHOBHOM 00111€00pa30BaTe/IbHOM HIKOJIbI

1. Pymsuruc I'. E. Xumus. 9 knacc. ®I'OC: yueb. nns obmeodpasonart. yupexaenunii / I'. E. Pyasurtuc, @. I'. ®enpaman. — M.
[Ipocsemenue, 2019.

2. Xumus: 9 KI1.: SJIIEKTPOHHOE MPUJIOKEHHUE K YUEOHHKY.

3. I'apa H. H. Xumus. Pa6ouune nporpammsl. [Ipenmernas nunus yueOuukos I'. E. Pynsurtuca, @. I'. ®enpamana. §—9 kiaccsl /

H. H. I'apa. — M.: IIpocsenienue.

. T'abpyceBaH. U. Xumusi: padouast Tetpanb: 9 xi. / H. U. N'abpyceBa. — M.: IIpocsenienue.

. 'apa H. H. Xumus: 3amaunuk ¢ «nomomaukomy»: 8—9 ki1, / H. H. I'apa, H. . T'aGpyceBa. — M.: IIpocBemienue.

. Papeuxuit A. M. Xumus: nunaktuaeckuit matepuain: 8—9 xi. / A. M. Paneukuii. — M.: [IpocBemienue.

. T'apa H. H. Xumus. Ypoku: 9 xi. / H. H. I'apa. — M.: IIpocsenienue.

. boposckux T.A. Tectsl mo xumuu. A30T u pocdop. Yraepoa u kpemuuit. Metainsl.9 knacc: k yue6nuky I'. E. Pynzutuca, ®@. I'.

®denpamana «Xumus. 9 kinacey. ®I'OC (k HoBomy yduebHUKY) — M.: U3marenbctBo «Ok3amen», 2017. — 111c. (Cepust «YueOHO-

METOJIMYECKUN KOMILIEKT ).

9. bopoBckux T.A. Tectsl mo xumuu. Knaccuduxamuss XMMHYECKUX peakiuil. XMMUYECKHE PEaKlMd B BOJHBIX PacTBOpAaX.

I"anorensr. Kucnopon u cepa. 9 knacc: k yueonuky I'. E. Pymuruca, @. I'. ®enpamana «Xumus. 9 kinace». ®I'OC (k HOBoMy

yueOHuKy) — M.: M3natenscTBo «Ox3ameny, 2017. — 109 c¢. (Cepust «Y4eOHO-METOIUICCKUN KOMILIIEKTY).

10. [Tepeuenb nudppPoBLIX HHPOPMAITMOHHBIX pecypcoB MHTepHETA:

o N o o b~

IlepeyeHb TOCTYNHBIX MCTOYHUKOB HH(pOPpMAIMHU
B pa3znene npencTaBieH ClIMCOK KHUT U CCHIJIOK Ha CalThI, B KOTOPBIX 0oJiee MOIPOOHO OCBEUICHBI PA3IMYHbIE ACTIEKThI PACCMaTPUBAEMbBIX

BOIIPOCOB. Hx moxHO PEKOMEHAOBATh KaK YUYHUTCIIIO, TaK U O6yLIaGMI>IM, IMPOABHUBUIMM HUHTEPEC K HSYHaCMOﬁ TEMC.

1.
2.

3.
4.
5

o

Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym 1o aHalIuTu4eckoi xumun: Y4eb. nocobue s By30B.— M.: Xumus, 2000.— 328 c.
I'pocce O., BaiicmanTens X. Xumus ams no0o3HaTenbHbIX. OCHOBBI XUMUU U 3aHuMaTenbubie onbITel. I [P.1974.11ep.c nem.— JI.: Xumust, 1979.— 392
c.

Hepnroubiy B. @.Mup Boabl.— JI.: Heapa, 1979.— 254 c.

Kunun JI. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo st cryaeHToB.— M.: MITY, 2006.— 322c.

Hcnonb3oBanue nudppoBbIxX 1aboparopuil npu ooyueHnn xuMuu B cpeaneit mkoue/ becnanos I1. M. lopogpees M.B., Kunun J[.M., 3umuna

A M., OpxexoBckuii I1.A.— M.: BUHOM. JlaGoparopus 3nanuit, 2014.— 229 c.

Kpucramnsl. Kpucramnoruaparel: Metoauueckue ykazaHus K JadopatopHbiM padotam. Mudraxosa H.I., [Terposa T.H., Paxmarymiuna U. &.—
Kazans: KazaH. roc. TexHon.yH-T., 2006.— 24 c.

Jleencon M.A.100 BompocoB ¥ OTBETOB 10 XUMHH: MaTepHaibl s IKOJIbHBIX pedepaToB, (aKyIbTaTUBHBIX 3aHATHH U CEMUHApPOB: YuebHOe
nocobue.— M.: «M3aarensctBo ACT»: «M3matensctBo AcTpenby, 2002.— 347 c.

Jleencon 1. A. Xumnueckue peakuuu: Temnosoit apdexr, paBHoBecue, ckopoctb.— M.: OO0 «M3natensctBo Actpens, 2002.— 192 c.

JIypse 1O. 1O. CnpaBounuk no ananurudeckol xumun.— M.: Xumus, 1971.— C.71—89.



10. Hazaposa T.C., I'pabeukuii A.A., JIaBpoa B. H. Xumunueckuii sxciepumenT B mkosie.— M.: [Ipocsemenne, 1987.—240 c.

11. Heopranuueckas xumus: B 3 1./ [lox pex. FO. /. TperbsakoBa.T.1: ®u3nko-XUMHUYECKHE OCHOBBI HEOPTAHNYECKON XUMHU: YUEOHHK JUTS CTY/. BBICII.
yue0. 3aBeaenuit/M. E.Tamwm, 10. . TperbsikoB.— M.: M3naTensckuii nentp «Axagemus», 2004.—240 c.

12. TlerpsinoB U. B. Camoe HeoObIKHOBEHHOE BeiecTBO B Mupe.— M.: Ilenaroruka, 1976.— 96 c.

13. Crpensaukona JI. H. U3 gero Bce cnenano? Pacckassl o BemectBe.— M.: Sy3a-npecc.2011.— 208 c.

14. CycnennuxoBa B.M, Kucenesa E. K. PykoBo/icTBO 110 NpHUrOTOBIEHHUIO TUTPOBAHHBIX pacTBOpoB.— JI.: Xumus, 1967.— 139 c.

15. ®apaneii M. Ucropus ceun: Ilep.c anrn./Ilox pen.b. B. HoBoxunoa.— M.: Hayka. ['maBHas penakuus pu3nko-MaTeMaTHISCKOM
mutepatypsl, 1980.— 128 c., nin.— (bubnuoteuxa «KBaHT»)

16. Xomuenko I'.I1., CeBactbsiHoBa K. 1. OKHCINTENBEHO-BOCCTAHOBUTENNBbHBIE peakiinu.— M.: [Ipocsemenue, 1989.— 141 c.

17. Duumknonenus mis aetein. T.17. Xumus / I'nas.pen.B. A.Bonoaun, Ben.nayd.pen.U.Jleencon.— M.: Apanta +, 2003.— 640 c.

18. DOprumo JI.Bojga: kaura o caMmoMm BayKHOM BerecTBe B mupe: nep.c ¢pua.—M.: Kommac ', 2019.— 153 c.

19. Yeptros U.H., XKyxos I1. H. Xumuueckuii sKkCriepuMeHT ¢ MallbIMU KoJTndecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989.— 191 c.

20. Caiit MI'Y. [Iporpamma Kypca XUMHHU IS ydaniuxcsi 8—9 KiiaccoB 00111e00pa3oBaTeIbHOM MIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

21. Caiit ®UITN. OTKpHITHIN OaHK 3aMaHUN 11 POPMHUPOBAHUS €CTECTBEHHO-HAYYHON TPAMOTHOCTH.
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22. Caiit EnunHast komuiekius nudpoBhIX 00pa3oBaTeIbHBIX PECYpPCOB.
http://school-collection.edu.ru/catalog.

23. Caiit denepanbHbIi IEHTP WHOOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://fcior.edu.ru/

Obecneuenne yyammxcs:
1. I'abpuenan O.I'. Xumus. 9 xnacc. ®I'OC: yueOHuk nmst 061eodbpazoBarenbHbiX yupexaeHuit -M.; [lpocsemienue, 2019 r.
2. T'apa H.H. Xumusi: 3agauauk ¢ «nomorrHIKoM»: 8-9 kiaccel / H.H. I'apa. — M.: [IpocBemienue.
3. bubnnoTeka Hay4YHO- OMYJISIPHBIX U3/IAHUH IS TIOJYYCHHS JOTOJHUTEIbHOW HH(POPMAITUH 10 TTpeaAMETY (B KaOHUHETe
XUMHUHM U B MIKOJIBHON OUOJIUOTEKE).
4. DneKTpOHHBIC 00Pa30BaTEIIBHBIC PECYPCHI.

[Ipodunbublii KOMIUIEKT 00OpymoBaHuUs IeHTpa «Touka pocra» obecmeurBaeT >(PGEKTHBHOE IOCTHIKEHUE 00pPa30BATEIBHBIX
PE3YNBTATOB OOYYAIOIMMMHUCA IO TMPOrpaMMaM €CTECTBEHHO-HAyYHOW HANPABICHHOCTH, BO3MOXXHOCTH YIIIYOJICHHOTO H3yYCHHUS
OTJIEIBHBIX MPEIMETOB, B TOM 4YHCIE I (POPMUPOBAHUS M300pETATETHCKOTO, KPEATUBHOTO, KPUTUIECKOTO MBINIJICHUS, PA3BUTHS
(GYHKITMOHAIPHON TPAMOTHOCTH Y 00YJarOIuXcsi, B TOM YHCJIC €CTeCTBEHHO-HAYYHOW U MAaTEeMAaTHYECKOH.

OKCTHEpUMEHT SIBIISICTCS MCTOYHUKOM 3HAHWM W KPUTEPUEM MX UCTUHHOCTH B Hayke. KOHIENIus COBPEMEHHOTO 00pa3oBaHUs
MO/IPa3yMEBAET, YTO B YUCOHOM SKCIIEPUMEHTE BEIYIIYIO POJb JODKEH 3aHITh CAMOCTOSTEIBHBIA UCCIIEIOBATEILCKHA YICHHYCCKUI
HKCIIEPUMEHT.

CoBpeMeHHBIE JKCMEPUMEHTAIBHBIC HCCICIOBAHUS IO XUMHUHU YK€ TPYAHO TMPEACTaBUTh 0€3 HCIOIB30BAaHUS HE TOJBKO
aHaAJIOTOBBIX, HO U IU(POBBIX U3MEPUTENLHBIX TprbopoB. B @enepansuom ['ocynapctennom O6pazoBarenbnoM Ctangapte (GI'OC)


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

MIPOIKCAHO, YTO OJHUM U3 YHUBEPCAIbHBIX YU€OHBIX JEHCTBUN, TPUOOPETAEMBIX YUATUMUCS, JOJDKHO CTaTh YMEHHE
«IPOBEAECHUS ONBITOB, MPOCTHIX FIKCIIEPUMEHTATIBHBIX UCCIIETOBAHUM, IPSAMBIX U KOCBEHHBIX U3MEPEHUN C UCTIOJIb30BAHUEM
AHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

VY4eOHbIN IKCIEPUMEHT IO XUMUU, TPOBOAUMBIN HAa TPAAUIIMOHHOM 000pYy10BaHUH, O€3 MPUMEHEHUS HU(POBBIX J1A0OPATOP U,
HE MOKET MO3BOJIUTH B MOJIHOM MEpE PEUIUTh BCE 33J]a4l B COBPEMEHHOM IIKOJIE. DTO CBA3AHO C PSAJOM MPUYUH:

* TPAJUIIMOHHOE IIKOJIBHOE 000PYI0BaHUE M3-32 OTPAHUYECHHS TEXHUYECKUX BOZMOXHOCTEH HE MO3BOJISET IPOBOJUTH MHOTHE

KOJMYECTBEHHbBIE UCCIIEA0BAHMS;

* IJIMTENBHOCTh MPOBEACHUS XUMHUECKUX UCCIEAOBAHHUI HE BCET]a COTIACyeTCs C JIIUTEIbHOCThIO YUeOHbIX 3aHATUMH;

* BO3MOXKHOCTb ITPOBEICHUSI MHOTUX MCCIIEIOBAaHUI OrpaHUYMUBACTCS TPEOOBAHUSMU TEXHUKU O€30MaCHOCTH U JIP.

Hudposass maboparopusi MOJHOCTHIO MEHSET METOJIMKY M COJEp)KaHHE SKCIEPUMEHTAIbHOM JEATEeIbHOCTH W pellaeT
BbIILIETIEpEYHCIIeHHbIE MPpoOaeMbl. [IIupokuil CreKTp NaTYMKOB MO3BOJISAET YYaIIMMCS 3HAKOMUTHCA C MapaMmeTpaMu XHMHUYECKOIo
HKCIIEPUMEHTAa HE TOJIbKO Ha KauyeCTBEHHOM, HO W Ha KoiM4yecTBeHHOM YypoBHe. LludpoBas maboparopusi Mo3BOJSET BECTH
JUTUTETBHBIN SKCIEPUMEHT JIa)Ke B OTCYTCTBHUE DKCIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUMN
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSTHIO.

B nporiecce dhopMupoBaHusi SIKCIIEPUMEHTAIBHBIX YMEHUN YUYEHUK O00ydaeTcs MpEeACTaBIsITh MHGOpMAIMIO 00 UCCIEIOBAHUH B
YETBIPEX BUIAX:

* B BepOaJIbHOM: ONUCHIBATH JKCIIEPUMEHT, CO3[aBaTh CIIOBECHYIO MOJENb JKCIepUMEHTa, (UKCHUPOBATh BHHUMAHHE Ha

U3MEPSIEMBIX BEJIMUMHAX, TEPMHUHOJIOTHH;

* B TAaOJIMYHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JEXKAIIUX B OCHOBE MOCTPOCHUS rpaduKoB (IIPU 3TOM Y YYaIIMXCSd BO3HHKAET

NEPBUYHOE MIPEICTABICHNUE O MacIITabax BEJTUYHH);

* B TpaduuecKkoM: CTPOUTHh TpadUKU MO TAOJIUYHBIM JaHHBIM, YTO JACT BO3MOXHOCTH MEPEeX0/Ja K BBIABMKEHHUIO THUIOTE3 O

XapaKTepe 3aBUCUMOCTU MEXAY BEIMYMHAMH (IIPH 3TOM YUYUTEIb MOKA3bIBAET MPEUMYIIECTBO B BU3YAJIM3alHUHU 3aBUCHMOCTEM

MEXIy BEJIMYMHAMU, HAJISJHOCTh U MHOTOMEPHOCTb );

* B BUJIE MaTEMaTHYECKUX YPAaBHEHUI: JaBaTh MAaTEMAaTUYECKOE OMMCAHNE B3aMMOCBS3H BEJIMYMH, MaTeMaTHUYECKOe 0000IICHHE.

[lepexox oT Kaxmoro dTamna npeAcTaBiIeHs HHOOPMAITUN 3aHUMAET JIOBOJIBHO OOJIBIIION MTPOMEKYTOK BpeMeHnu. B 7—~8 kitaccax
3TOT MpPOLECC HEOOXOIUM, HO B CTApIIMX KJIACCaX MOXKHO ObUIO OBl 3TO BpeMs MOTPATUTH Ha pelieHne Oosee BaXHbIX 3a4a4d. B aTom
iaHe 1udpoBbIe Ta00paTOPUN CYIIECTBEHHO PKOHOMST BpeMs. DTO BpeMsi MOKHO MmoTpatuth corntacHo ®I'OC na dhopmupoBanue
HCCJIEI0BATEIBCKUX YMEHUHN yUaIIMXCs, KOTOPbIE BBIPAXKAKOTCS B CIEAYIOINX TEUCTBUAX:

* oMpeJieNIeHue MPoOIIEMBI;

* IOCTAHOBKA MCCIIE0BATEIbCKON 3a/1a4u;

* IUTAHUPOBAHUE PEUICHUS 3aa4H;

* [IOCTPOCHUE MOJEIICH;

* BBIJIBJKEHHE TUIIOTE3;

* SKCIIEPUMEHTAJIbHAS IPOBEPKA TUIIOTE3;

* aHAJIU3 TAHHBIX SKCIEPUMEHTOB UM HAOJIIOICHHUIA;



* hopMyITHUPOBAHKE BHIBOJIOB.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
BHeypO‘IHOﬁ AEeHATCJIBbHOCTH «3KCHepI/IMeHTaJIbHaH XUMU»

C HCIOJIL30BaHMEM 000pynoBaHus neHrpa «Touka pocray»
C ONMCAHUEM YHUBEPCAJIbHBIX YUEOHBIX JeiiCTBHH, 10CTUTAeMbIX
00y4arImmuMucs

Jluunocmmuuwie pezynromamot
Obyuarowuiicss noayuum 803MOANCHOCHb 051 (POPMUPOBAHUS CLeOVIOWUX TudHOCmHbIX YV V]
—  OIpeJelieHue MOTHBALMH M3YUEHUS YIeOHOTO MaTepHara;
—  OIICHMBAaHHE YCBAaMBAEMOT0 y4eOHOTO MaTepHualia, UCXO0/Is U3 COMMAIBHBIX U JJUYHO CTHBIX IIEHHOCTEIH;
—  TIOBBIIIEHHE CBOETO 00Pa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITHH, CBSI3aHHBIX
C pa3BUTHEM XMMHHU U OOIIECTBA;
—  3HAHHE MPaBWJI MOBEJICHHS B YPE3BbIUANHBIX CUTYAIIHSIX;
—  OLEHHMBaHHE COIMAIIbHOMN 3HAUUMOCTH Mpodeccuil, CBSI3aHHBIX C XUMHEH;
—  BJIaJICHHE TpaBHIIaMHU 0€30TIACHOTO OOpaIIeHHs ¢ XUMHUECKUMHE BEIIECTBAMU M 000pyI0OBaHUEM, MPOSIBIICHUE YKOJIOTHUECKON KYIbTYPHI.

Memanpeomemmnuie pezyivmamot
Pecynamusnvie
Obyuarowuiicss NOIY4Um 803MONCHOCMb OJisl hopmuposanus ciedyrowux pecyismusHolx YY1
— leNenojaraHue, BKJIOYas IMMOCTAaHOBKY HOBBIX Iiefiel, MpeoOpa3oBaHME NMPAKTUYECKOM 3ajaud B IO3HABATENIbHYIO, CaMOCTOATEIbHBIA aHaIU3
YCIOBUHM JTOCTHKEHHS LIeJM Ha OCHOBE YY€Ta BBIJCIIEHHBIX YUYHMTEJIEM OPUEHTHUPOB JCUCTBUS B HOBOM y4eOHOM MarepHalie; IJaHUpOBAaHUE IyTH
JOCTHKEHUS 1IeIIeH;
— yCTaHaBJICHHE LI€JIEBBIX IPUOPUTETOB, BbIJCIICHUE alIbTEPHATUBHBIX CIOCOOOB TOCTUKEHUS 1IETTU U BEIOOP Hanboiee 3(pPpekTUBHOTO crnocoa;
— yMEHHE CaMOCTOSTEIbHO KOHTPOJIHUPOBATH CBOC BPEMS U YIIPABIISATH UM,
— yMEHHE MPUHHUMAThH PEIICHHUs B TPOOIIEMHOM CUTYyalINH;
— TIOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHE IJIaHa U OCIEA0BATEILHOCTH ACHCTBUI;
— opraHu3anus pabouyero MecTa MpH BBITIOJIHEHUN XUMUYECKOTO SKCIIEPUMEHTA;
— TIPOTHO3MPOBAHHUE PE3YAbTATOB O0yUECHHUsI, OIICHUBAHKE YCBOCHHOTO MaTepuaa, OIleHKa KaueCTBa U YPOBHS MOJTYYECHHBIX 3HAHUN, KOPPEKLIUA TUIaHa
U croco6a necTBUs Mpu HEOOXOAUMOCTH.

Ilo3nasamenvibie
Obyuarowuiics NOIYUUM 803MOACHOCHY 0TI POPMUPOBAHUS clledyiouux no3nagamenvrvix YVJ/I:
—  TIOHMCK M BbljIeIeHUe UH(OopMaIuy;
—  aHaiM3 yCIOBHM U TpeOoBaHMI 3aauu, BEIOOP, COMOCTaBIEHHE U 000CHOBAHUE CIIOCO0a pelIeHNs 3a/1a4H;
—  BBIOOp Hamboee 3(p(heKTUBHBIX CIIOCOOOB PElIeHNs 3aa4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
—  BBIJBIDKEHHE U 000CHOBAaHHUE TUIIOTE3BI, BBIOOP criocoba e¢ MpoBepKH;
—  CaMOCTOSITENIbHOE CO3/JaHHE AJITOPUTMA JIeSITETLHOCTH MPH PEeLIeHUH PoOIeM TBOPUYECKOTO U MOMCKOBOTO XapaKTepa;
—  YMEHHA XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHIO U CBOHCTBAM;
- ONHNCKHIBAHUE CBOMCTB: TBépI[BIX, KUIKUX, F213006p3_3HBIX BCIICCTB, BBIJACIICHUC UX CYIIICCTBCHHBIX IIPU3HAKOB,




—  M300pakeHHe COCTaBa MPOCTEUIINX BELIECTB C MOMOLIbI0 XUMHUECKUX (POPMYI M CYLTHOCTH XMMHUYECKHX PEaKIUil C MOMOIIBI0O XUMUYECKUX
YPaBHEHUH;

—  TpoBeJeHME HAOIIONCHHH, ONIMCAaHUE TPU3HAKOB M YCIOBHHA TEUCHHSI XUMUYECKHX PEaKIMii, BEIMIOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOIBI Ha
OCHOBE aHAJIN3a HAOMIOIEHHUH 3a SKCIIEPUMEHTOM, PELICHHUE 3aj]ay, MOTy4eHNe XUMUYECKOW HH(POPMALIUU U3 PA3IHYHBIX HCTOYHUKOB;

—  yMEHHUE OPraHH30BbIBATh UCCIICJOBAHUE C LENbIO IPOBEPKU THIIOTES;

—  YMEHHE JeNaTh yMO3aKJII0UeHHs (MHyKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBL;

— yMeHHE 0O0BEKTHBHO OICHHBATH MH(POPMAIUIO O BEIIECTBAX M XMMHYECKHX MPOIIECccaxX, KPUTUYECKH OTHOCUTBHCS K TICEBIOHAYYHOU MH(POPMALIUH.

Kommynuxamuenvie
Obyuarowuiics NOIY4YUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHvlx Y V][

— TIOJIHOE W TOYHOE BBIPAKEHHE CBOUX MBICIIEH B COOTBETCTBUU C 33Jja4aMH U YCIOBUSIMHU KOMMYHUKAIUH;

— aJIeKBaTHOE UCIIOJIb30BaHUE PEUEBBIX CPENICTB ISl YUACTHS B JUCKYCCHU U apTyYMEHTAIH CBOEH MO3HIINHY, YMEHHUE TIPE/ICTABIATH KOHKPETHOE
coJiepKaHne C COOOIIEHNEM ero B MMChbMEHHOW U YCTHOH (opme, orpeesieHre crnoco0oB B3anMOACHCTBHS, COTPYAHUYECTBO B MTOKCKE U cOope
uHpopmanuy;

— ompeJesieHne crnocoboB B3aMMOAECUCTBHSI, COTPYTHUYECTBO B MOKUCKE U cOOpe MHPOPMAIINH, yJacTHE B TMaore, MJIaHUPOBaHUE OOLIUX CIIOCOOOB
paboThI, MPOSIBICHNE YBAXKUTEIHHOTO OTHOIICHUS K IPYTUM yJaITUMCsI; OITCAHNE COACPIKaHuUs BBITIOTHIEMBIX IEHCTBHIA C IIETHI0 OPHEHTHPOBKHU
B IIPEIMETHO- TPAKTUIECKOH IEATEITFHOCTH; YMEHUSI YIUTHIBATh Pa3HbIe MHEHUS H CTPEMUTHCS K KOOPIAWHAIIMY PA3TUYHBIX ITO3UIHHA B
COTPYIHUYECTBE;

— (dopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHMIO, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3UIUSIMU MAPTHEPOB B COTPYAHUUYECTBE
MpH BbIpaOOTKE OOIIETo pelieHrs B COBMECTHOM IEATEIbHOCTH;

— OCYIIECTBIISITH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

— IUTAHUPOBATH OOIIHE CITOCOOBI pabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIINIO, OIIEHKY JCUCTBUI MapTHEPA, YMETh YOCKIaTh;

— HCIOJIb30BaTh aJICKBAaTHBIE S3bIKOBBIE CPEJICTBA JJI1 OTOOpaXKEHHS CBOUMX YYBCTB, MBICJIEH, MOTUBOB M MOTPEOHOCTEN; 0TOOpakaTh B peuu
(omucanue, 00bACHEHNE) COJIepKAHNE COBEPILIAEMBIX JICHCTBUM, Kak B (popMe IPOMKOI COIMANU3UPOBAaHHON peun, Tak U B (popMe BHYTpEeHHEM
peuu;

— pa3BHUBAaTh KOMMYHHUKATHUBHYIO KOMIIETEHIIUIO, UCIIOJb3Yys CPEICTBA YCTHOM M MUCbMEHHON KOMMYHHUKAIIUU IIpU padoTe ¢ TeKCTaMH yueOHUKA U
JIOTIOTHUTEIBHOU JTUTEPATYpOi, CIPABOYHBIMU TA0IHUIIaMHU, TIPOSBIISTH TOTOBHOCTD K YBaXKEHHUIO MHOU TOYKU 3pEHUS MPU 0OCYXKACHUU PE3YIbTATOB
BBITIOJIHEHHOU PabOTHI.

Ilpeomemmnuie pesynvmamaol
Obyyarowuiica Hayyumcs:
— TPUMEHSTbh OCHOBHBIE METO/Ibl IO3HAHUS: HAONIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT;
— OIUCBIBATh CBOMCTBA TBEP/IBIX, XKHUJIKUX, Ta3000pa3HbBIX BEIIECTB, BHIACISSA UX CYLIECTBEHHbIE IPU3HAKH;
—  pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUH;
—  pasnuyaTh XMMHUYECKHE U (PU3NUECKUE SIBICHUS,
— Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLINH;
— cobmroaTh npaBuia 6e30nmacHoil paboThI IPH MPOBEAECHUH OIIBITOB;
— TI0JIb30BaThCs J1a00PATOPHBIM 000PYIOBAHUEM U TIOCYIOH;



— TOJIy4aTh, COOMPATh Ta3000pa3HbIE BEIIECTBA U PACIO3HABATH UX; XapaKTepU30BaTh (PU3NUECKHE U XUMHUECKHUE CBOMCTBA OCHOBHBIX KIIACCOB
HCOPraHNM4CCKUX COCAUHCHUH, ITPOBOJUTDH OIIBITHI, MIOATBCPIKAAOMNC XUMHUYCCKUC CBOUCTBA U3YUCHHBIX KJIACCOB HCOPIraHNMYC CKUX BCIICCTB,

—  pacKpbIBaTh CMBICI MOHSITUS «PaCTBOP», BEIUUCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMIPEACTICHH O
MacCOBOM JI0JIel paCTBOPEHHOTO BEILIECTBA;

—  XapaKTepHU30BaTh 3aBUCHMOCTH (DU3MYECKHX CBOMCTB BEUIECTB OT THIIA KPUCTAUTUYECKON PEIICTKU, ONPEACTSATh BUJl XUMHUUECKOM CBS3U B
HCOPraHNM4CCKUX COCANHCHUAX,

— PaCKpbIBAaTb OCHOBHBLIC IMOJIOKCHUA TCOPUHA 3JIGKTpOJII/ITI/I‘-ICCKOI\/JI aucconanuu, COCTaBJIATh YPaBHCHUA BHGKTpOJH/ITI/I‘-IeCKOI\/JI AJucconuannu KucJor,
1IeJI04eH, CoJiel U peakiuii HOHHOTO 0OMeHa;

— PpacCKpbIBaThb CYHNIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKum"I, ONpeCACIIATb OKMCINUTCIIb U BOCCTAHOBUTCIIb, COCTABJIATH YPABHCHUA
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINA;

— Ha3bIBaAThb q)aKTopI:I, BJIMATOIIUME HA CKOPOCTH XUMHAYECKOU pPCaKuum;

— XapaKTCpHU30BaTh B3AMMOCBA3b MCKAY COCTABOM, CTPOCHHUEM U CBOMICTBAMU HEMETAJIOB U MECTAJIJIOB,

— IPOBOAMWTDH OIBITHI IO MOJYYCHUIO U U3YUCHUTIO XUMHUUYCCKUX CBOMCTB PAa3JIMYHBIX BCUICCTB,

— TPaMOTHO 0OpamaThCs C BEIIECTBAMHU B MIOBCETHEBHON KU3HH.

Oodyuarouwguiica noayuum 603MOMCHOCHb HAYUUMbCA:

—  BBIJIBUTATh U MIPOBEPATH IKCIIEPUMEHTATBHO TUIIOTE3bI O XUMHUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, MX CITOCOOHOCTH
BCTYIATh B XUMHUUYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUUYECKUX PEAKITU;

—  XapakTepHu30BaTh BEILECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY JTaHHBIMU
XapaKTepUCTUKaMH BEIIECTBA;

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

—  TIPOTrHO3HPOBATh CIIOCOOHOCTDH BEUIECTBA MPOSIBIATH OKUCIUTEIbHbIE WM BOCCTAHOBUTEIBHBIE CBOWCTBA C YYETOM CTENEHEH OKUCIECHUS SJIEMEHTOB,
BXOJILIUX B €r0 COCTaB;

—  BBLIBHUTraTh U MPOBEPATH SIKCIIEPUMEHTAJIBHO TUIIOTE3bI O Pe3yJIbTaTaX BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHUYECKON PeaKiuH;

—  HUCHOJIb30BaTh NPUOOPETCHHBIE 3HAHUS JJISl HKOJIOTUYECKH TPAMOTHOT'O TIOBEJICHUS B OKpYKaloIel cpeie;

—  HUCHOJIb30BaTh NPUOOPETCHHBIE KIIOUYEBbIE KOMIETSHIIUY MIPH BBHITIOJHEHUH MPOEKTOB U PELICHUH YueOHO -UCCIIeIOBATEIBCKUX 3a/1a4 110 U3YUYEHUIO
CBOJCTB, CITIOCOOOB TMOJTy4€HUS U PACIIO3HABAHUS BEIIECTB;

— 0OBEKTUBHO OLIEHUBATh MH(POPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPOIIeccax;

—  OCO3HAaBaTh 3HAYCHHUE TEOPETUYECKUX 3HAHUN MO XUMUH JUIsl MPAKTUYECKOU NESTEIbHOCTH YEI0BEKa;
CO37aBaTh MOJENHU M CXEMBbI Ui PelleHrs yIeOHbIX U TTO3HABATENbHBIX 337a4; MOHUMAaTh HEOOXO0IMMOCTh COOIOICHHSI MTPEANICAHUH,

npeajnaracMbiX B HHCTPYKIUAX 1O UCIIOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUU U Ap.

D opMbI KOHTPOJIA

Dopmuposanue HKT-komnemenmuocmu odyuaroujuxcs
VY4eHuK Hay4uTCs:



- HCIOJIB30BaTh pa3Hble MPUEMbl TOMCKA HH(OPMAIIMU Ha MEPCOHAIIBHOM KOMITbIOTEpPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCIOIB30BAaHUEM 000PYIOBAHUS
u¢poBoii 1abopaTopuu;
- HCIIOJIb30BaTh PA3JIMYHbIE CIIOCOOBI XpaHEHUS M BU3yalu3allii MHPOpPMAaLIMY, B TOM YKcie, B rpadudeckoi popme

Dopmuposanue KOMNEMEHMHOCHU 6 001ACIMU ONbIMHO-IKCHEPUMEHMANLHOU U RPOEKMHOU 0eAM ebHOCI U

VY4eHuK HayduTCs IUIAHUPOBATh U BBHIIOIHATE y4eOHOE UCCIIeJOBaHUE U y4eOHBIN MPOEKT, UCIONb3Ysl 000pYAOBaHHUE, MOAEIH, METO/Ibl, IPUEMBI, a/IeKBaTHbIE
uccienyeMoi nmpoodieme.

YueHnuk IMOJIYYUT BO3SMOXHOCTb HAYUUTBHCA CaMOCTOATCIIbHO 3a1lyMbIBATh, IIJIAHUPOBATH W BLIIIOJIHATD y‘IC6HOC HUCCIICAOBAHUC, y‘le6HLII71 n COHHaHbeIﬁ IIPOCKT 110
€CTECTBEHHOHAYYHOI HallPaBIEHHOCTH.

Yuem pesynomamos éneypounoii oeamensvnocmu

Dopmul u nepuoOUIHOCHb KOHMPOJIA

Bxoonoii konmpone TpoBOAXTCS B Havajie yueOHOro roa i MPOBEPKU HAYaJIbHBIX 3HAHUHM U YMEHUN 00yJaroNIuXCsl.

Texywuii KoHmpo.ib TPOBOANUTCS HA KAXKIOM 3aHATHU B (hOpME Ie1ar Orn4ecKoro HaboaeHus.

Tecmogbiii KOHmMpPONbL OCYIIECTBIAETCS 10 OKOHYaHWN U3y4EeHUS KaXKJ0r0 pasJena.

Ipomedcymounasa ammecmayusi IPOBOAUTCS B KOHIIE y4eOHOT0 roza B (popMe 3aIuThl MPOEKTA, MO3BOJISAET MPOBECTH aHAIN3 PE3YIbTATUBHOCTH OCBOCHUS
00y4aroIMMHCS OCHOB ONBITHO-9KCIIEPUMEHTAIIBHON U MPOEKTHOM EATETbHOCTH JAHHOI'0 Kypca BHEYPOUHOH IEATEIbHOCTH «DKCIIEPUMEHTAIbHAS XUMUSD».

Kpumepuu oyenku pesynvmamoe 0c60enus npozpammol Kypca
Pabora oOy4Jaromuxcst OIleHUBAETCs MO0 TPEXYPOBHEBOH MIKaJIe, MPEAIoiararoliell HajJudue CIeIyIOINUX YPOBHEH OCBOSHHS MTPOrpaMMHOI0 MaTepHalia: BHICOKHIA,
CpEeIHUMN, HU3KH.
Bbicokmii ypoBeHb: 0Oy4aromuiicsi JEMOHCTPHPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BATENBHOW JAEATENBHOCTH, HPOSIBIISET
WHUIMATUBY, HE MIPOITYCKACT 3aHATHUS 0€3 yBaKUTENbHOW MPUYHHBI, TEMOHCTPUPYET BHICOKUN YPOBEHBb 3HAHUI M KOMIIETEHIINH, BIIaJIeeT Ha BHICOKOM TBOPYECKOM
YPOBHE IPUOOPETCHHBIMHU B X0/1€ H3y4CHHUS IPOrPaMMbl YMEHHUSMHU M HaBbIKAMU;
Cpennmuii ypoBeHb: 00ydJalOmMNCs AEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pPA30BATEIbHOM NEATENbHOCTH, MPOSBISAET XOPOLIIN yPOBEHb
3HaHUM ¥ KOMIETEHIMI; HHULIUATUBEI HE MPOSBISIET, HO CIOCOOCH MOANEPKUBATh WHUIMATOPA B MPEIaraéMoM I0Jie AEATENIbHOCTH, B J0CTaTOYHOM CTENEHH
BJIaJICET MOITYYaeMbIMHU B XO/I€ U3YUYEHHUS IPOrpaMMbl YMEHHUSMHU U HaBBIKaMH;
Huskuii ypoBeHb: 00y4aromuicsi IEMOHCTPUPYET HEIOCTATOYHYIO OTBETCTBEHHOCTh W 3aWHTEPECOBAHHOCTh B 00pa30BaTENbHON AEATENLHOCTH, IMOCEHIaeT
3aHATHS OT CIydas K CIy4ar, IIOKa3bIBaeT YIOBJIETBOPUTENbHBIA YPOBEHb 3HAHWW M KOMIIETEHIIHMI, B I[EJIOM clab0 BiaJaeeT MOITYy4aeMbIMH B XO/€ M3Y4YEHUS
MPOrpaMMbl YMEHHUSIMHU U HaBBIKAMH.
®opMBbI pe3yJbTATOB 0CBOCHHS POrPaAaMMBbI BHEYPOYHOH /1esITeIbHOCTH:
1. OT™eTKa ypOBHSI JOCTHXKEHH 00YYarOIIErocst B JIUCTE MeAarorndyeckoro HaloIeHHS;
2. 3amucH B XypHaJle Y4€Ta O Pe3yJIbTAaTUBHOCTU y4acTHUs OOYUaIOMIUXCS B MEPONIPHATHAX Pa3HOTO BUJIA U YPOBHSA (IUIUIOM, TPaMoTa, 06J1aroJapHOCTh, IPYroe);
3. 3amucH B XKypHalle y4eéTa 00 Y4aCTUU B BBIC3THBIX MEPONIPHSITHUSX.
Ounenka TecToBbIX padoT.

TecTsl, cocTosIIME U3 TSATH BOIPOCOB MOXKHO MCHOJIB30BATh MOCIIE MU3yUeHHs Kakoro matepuana (ypoka). Tect u3 10—15 BonpocoB ncnosb3yeTcs
U1 Iepuoin4eckoro KoHTpoisi. Tect n3 20—30 BonpocoB HE0OX0AUMO UCHOIB30BATh AJISI HUTOTOBOI'O KOHTPOJISL.
[Ipy oleHMBaHUM UCIIOIB3YETCA CIIEYIOLIAs IIKAJIA: I TECTA U3 MSATU BOIIPOCOB
* HET OIIMOOK — OIIEHKa «5»;
* 0JTHa OIIMOKA - OLIEHKA «4»;
* JIB€ OLIMOKN — OIIEHKA «3»;
* TPH OIIMOKH — OIICHKA «2».



st tecta u3 30 BOIIpPOCOB:

* 25—30 npaBWILHBIX OTBETOB — OILICHKA «5»;

* 19—24 npaBWILHBIX OTBETOB — OILICHKA «4»);

* 13—18 npaBHIBLHBIX OTBETOB — OILICHKA «3»;

* MeHbIlIe |2 IpaBUIBHBIX OTBETOB — OLIEHKA «2».

Ouenka pedepara.

Pedepat onenuBaeTcs o CIEAYIOIUM KPUTEPHSIM:

* coOurroieHne TpeOOBaHUI K €ro 0(OPMIICHHUIO;

* HEOOXOMMOCTb U JIOCTaTOYHOCTb JUISl PACKPBITUS TEMBI IPUBECHHOH B TEKCTE pedepara HHPOpMAaLny;

* yMeHue oOyuaronierocsi cBOO0HO u3jaaraTb OCHOBHBIE UJIEH, OTPaXKEHHbIE B pedepare;

* CIIOCOOHOCTH 00Y4YarOIIErocst MOHATh CYTh 33/1aBA€MbIX YWIEHAMU aTTECTAIIMOHHOW KOMUCCHH BOIIPOCOB U C(pOPMYITMPOBATH TOUHBIE OTBETHI HA HUX.
Ouenka npoekra.

[IpoekT oneHUBaETCs 1O CAEAYIOLUINM KPUTEPUIM:

* coOmroieHne TpeboBaHM K ero 0(opMIICHHUIO;

* HEOOXOMMOCTb U JIOCTaTOYHOCTb TSI PACKPBITUSI TEMBI IPUBEICHHOM B TEKCTE MPOEKTa HH(DOPMAIIHH;

* yMeHue oOyyaronierocsi CB000HO U3jIaraTb OCHOBHBIE UJIEH, OTPAXKEHHbBIE B TIPOEKTE;

* C1I0COOHOCTH 00Y4YarOIIErocs MOHATH CYTh 3a/1aBA€MbIX WIEHAMHU aTTECTAllHOHHOW KOMUCCUU BOIIPOCOB U CPOPMYIUPOBATH TOUYHBIE OTBETHI HA HUX.

Temamuka uccinedosamenbcKux u RPOEKMHBIX padom ¢ UCHONb308aHUEM 000pyOoeanusn yenmpa « Touka pocmay:
N3ydeHue 1menoYHOCTH pa3IudHbIX COPTOB MbLIa U MOIOIIUX CPECTB.

HNHnukaTopHbIe CBOMCTBA Pa3IMYHBIX PACTEHUN U IIBETOB (¢ omnpeneneHueM pH pactBopos).
Omnpenenenre KadecTBa XJaeO0MEKapHOW MyKHU U xJie0a.

Omnpenenenre KayecTBa KUCIOMOJIOYHBIX TPOTYKTOB.

Omnpenenenre 3aBUCUMOCTH U3MeHeHHs pH 1eIbHOTO ¥ MacTepU30BAHHOTO MOJIOKA OT CPOKOB XpaHEHHS.
N3yuenue 3¢ (HheKTUBHOCTU PA3IUYHBIX COJEBBIX IPEJIOK.

KoHcTpyrnpoBaHue «XMMHUYECKUX TPEIOK», OCHOBAHHBIX Ha XUMHUUYECKUX PEAKIUSX.

CuHTe3 «MallaxuTa» B Pa3InYHbIX YCIOBUSX.

W3ydeHne Koppo3uu xkele3a B pa3iMuHbIX YCIOBHSIX.

0. BnusHuE cBeTa U KUCIOPO/Ia Ha CKOPOCTh Pa3IokKEHUs paCTBOPA HOJIMIA KaJIHsl.

1. Onpenenenue KauecTBa BOJOMPOBOIHON BOIBI.

12. JXéctrocThb Boabl. CIocOOBI ONIpeieICHUs dKECTKOCTH BOJIBI.

13. Bbymaxnas xpomarorpadus. Xpomarorpadudeckoe pa3aeieHIe BEIIECTB.

14. XpycranbHoe CTeKI0. MOXHO JIM UCIIOJIb30BATh ISl XPAaHEHUS TTHILN?

RBPBoo~NoOR~wONE



II. COAEPKAHUE YYEBHOI'O KYPCA

XUMMUSA 9 kaacc 6a3oBblii ypoBeHb (70 yacoB, 110 IVIAHMPOBAHMIO — 68 1)

BBegenne B Kypc «IKcnepuMeHTAJIbHAsE XUMHS» (2 1)

Beoonwvuui uncmpykmasic no Th. Xumus — HayKa SKCIIEpUMEHTAIbHAS.

Hemoncmpayuonnwiii 3xkcnepumenm Ne 1. O3naxomnenue c 1a60pamopHsim 000py00eanuem; npuémovlt 6€30nacHoll padomasl ¢ HUM.
BxonHoe TecTupoBaHue O TEOPETUUYECKUM U ITPAKTUUECKUM 3HAHUSIM 3a § Kiace

Pazjnen 1. MHoroo6pasue XuMH4eCKHX Peakuuil B IKcIiepuMeHTaIbHOMH Xumun (154)
Tema 1. Xumnueckue peakuuu (6 1)

Ilpakmuueckasa paooma Ne 1 «llpaeuna mexnuku 6e3onacnocmu npu padome c 1a60pamopHvim 000pyooeanuem. Ilpasuna nonvzoseanusn

HazpesameabHbIMU YCMPOUCIEAMUY

OBP B 3kcniepuMeHTaILHON XUMUU

Jlabopamopmuwiii onvim Ne I «3ydeHne peakiuy B3auMoIeUCTBUA Cyab(uTa HATPUs C IEPOKCUIOM BOJOPOAA»

TennoBoii 3 pexT xummaeckux peakmnuii. [loasiTue 00 9K30- U SHAOTEPMUUECKUX PEAKITHSX.

Jlemoncmpayuonnsiii onvim Ne 2 [Ipumepsl 5K30- U SHAOTEPMUYECKUX PEAKIUN.

Jemoncmpayuonnwiii onvim Ne 3 «TernoBoit 3hexT pacTBOpEHUs BEMIECTB B BOJCH

CKOpOCTh XUMUYECKUX PEaAKITHIt

Jlemoncmpayuonnsiii onvim Ne 4 BzaumogeiicTBMe  IIMHKa C COJSIHOM W YKCYCHOM KHUCIOTaMH. B3auMoneicTBHE rpaHyJMPOBAaHHOIO IIMHKA
IIMHKOBOM TBIJIM C COJISTHOM KucioTon. B3zaumoneiicteue okcuaa meau(Il) ¢ cepHoit kucmoToi pa3HOil KOHIIEHTPAIMH TP Pa3HBIX TeMIIepaTypax.
Jlabopamopmnwiii onvim Ne 2 «3meHenue pH B X0/1€ OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI

Ilpakmuueckan paooma No2. H3zyuenue eiuanus ycio6uil nP0GeOCHUs XUMUYECKOU PeaKyuu Ha eé CKOPOCHIb.

Jlabopamopmnwiit onvim Ne 3 «CpaBHUTENIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEILHON CIIOCOOHOCTH METAJIIIOBY

IToaroroBka x ' 1A

Tema 2. JiexkTpoauTudeckas nuccouuanus (9 4)

DNeKTpoIUTHYECKas TUCCOLMALINS — IJIABHOE YCIIOBUE MPOTEKAHUS PEaKIMii B pacTBOpax.

Hemoncmpayuonnwiti onvim Ne4 VicibITaHne pacTBOPOB BEIIECTB HA JIEKTPUUYECKYIO IPOBOIUMOCTb. J{BH)KEHHE HOHOB B 3JIEKTPUUECKOM II0JIE.
Jlemoncmpayuonnsiii onvim No5 « INEKTPOJUTHI U HEIJIEKTPOJIUTHD)

DNEeKTpOIUTHYECKAs TUCCOLMALINS KUCIIOT, I1eI04el 1 coJie.

Jlabopamopnuwiii onvim Ne4. VI3MeHeHNe OKpaCKU MHIAMKATOPOB B PA3JIMYHBIX Cpe/iax.

CuunbHbIe U cllabble 3JEKTPOJIUTHI.

Jlabopamopnuwiii onvim Ne 5. «CunbHbIE U c1a0ble 2JEKTPOIUTh» OmpeiesieHre KUCI0THOCTU-OCHOBHOCTH CPEJibl MOJTyYEHHBIX PACTBOPOB € TIOMOIIBIO
MH/IMKATOpa U JaTYMKa JIEKTPOIIPOBOTHOCTH

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

Peakiiun noHHOTO OOMEHA.

Jlabopamopnuwiii onvim Ne 7 «BzaumojieiicTBue ruipokcuia 0apusi ¢ CEpHOIM KUCIOTOM»

Peakiiun noHHoro ooMeHa.

Jlabopamopnuwiii onvim Ne § Peakunn oOMeHa MeX1y pacTBOPaMHU 3IIEKTPOJIUTOB.

Jlabopamopmuwiii onvim Ne 9 «O0pa3oBaHue coJieil aMMOHHUS U N3y4EHUE X CBONCTBY

n



Ilpakmuueckas paboma Ne3. «Onpedenenue KOHYeHMpauyuu coau no INeKMponpo8oOHOCMU PACIEOPa)

I'mpponus cosen.

Iloaroroska x I'MA

Ilpakmuueckasa paooma Ned. Pewienue IKcnepumeHmaibHulX 3a0ay no meme «nekmpoaumuueckan ouccoyuayus». Th
TecToBblii KOHTPOJIL MO pa3aeny «MHOroodpa3ue XMMHYECKHUX PeaKIUii B IKCIEPUMEHTAJIbLHON XMMUM)

Paznea 2. [IpakTHKYM 110 M3Y4YEHHIO CBOICTB NMPOCTHIX BelIeCTB: HEMETAJIOB M MeTAJLJIOB, HX coeuHeHuil (394)
Tema 3. CBoiicTBa rajorexos (5 4)

["anorensl: pu3nUECKUe U XUMUYECKHAE CBOWCTBA

Jlemoncmpayuonnwiii onvim Ne6 dusndeckrne CBOWCTBA rajJOreHOB.

Jlabopamopmnwiii onvim Nel() Pacrio3HaBaHuE COJITHON KUCIIOTHI, XJIOPHIOB, OPOMHUIOB, MOJIUIOB U HO1a.
Xmop. CBoiiCTBa U MPUMEHEHHUE XJI0pa

Jemoncmpayuonnwiii onvim Ne 7 «zydenne GuU3NUIeCKUX 1 XUMUUECKUX CBOUCTB XJIOPay
Jlabopamopnwiii onvim Nel 1. OrGenuBaroiue CBONCTBA XJiopa

CoennHeHus rajloreHoB. XJIOPOBOIOPO/I.

Jlemoncmpayuonnwiii onvim No§ TlosrydeHne XJIOpOBOJIOPO/Ia U PACTBOPEHUE €T0O B BOJIE.
Jlabopamopmuwiii onbim Nel2. B3auMHO€ BBITECHEHHE TAJIOTEHOB M3 PACTBOPOB UX COJIEH
Jlabopamopmnuwiii onvim Nel3. PacriozHaBaHUE COJITHOW KUCIIOTHI M XJIOPUIOB, OPOMHUJIOB, HOTUIOB
Ilpakmuueckas paooma Ne 5. «Onpedenenue cooepicanus Xaopuo-uoHos 6 NUMvesoll 600e»
IToaroroBka x ' 1A

Tema 4. CBoiicTBa Kucjopoaa u cepsl (7 4)
Kucnopon: nonmydenre u XuMA4eCKUEe CBOMCTBA.
Lemoncmpayuonnviii onvim Ne 9. «Ilonydenue u cobupanue KUCIopoaa B 1a00paTopuu U 3all0JTHEHHE UM Ta30MeTpay
Jlabopamopuwiii onvim Nel4. «I"opeHHe cepbl Ha BO3IyXe U B KUCIOpoae» JlabopamopHuiii
onvim Nel5. «'openue xemnesza, MeIu, Maruus Ha BO3/1yxe U B kuciopoje» Cepa.
XHUMHYECKUE CBOMCTBA CEPBI.
Lemoncmpayuonnwiii onvim Nel( . Annotponnbie Mogudukanuu cepsl. O3HaKOMIIEHHE ¢ 00pa3laMu cepbl U €€ TPUPOIHBIX COSIUHEHHI.
CoenunHeHus cepbl: CEPOBOIOPOA, cepoBOAOpoaHAas KucioTa. Cynbpuabl.
Lemoncmpayuonnwiii onvim Nel 1 OOGpa3iisl IPUPOIHBIX CYIb(GUAOB U CYIb(HaTOB.
Jlabopamopmuwiii onvim Nel 6. KauecTBeHHbIE peakIlui Ha Cyab(UI-MOHBI B pacTBOPE.
Lemoncmpayuonnwvii onvim Nel?2 «Ilomydenne cepoBoIOpoia U U3yYEHHUE €TO CBONCTBY.
Jlabopamopnuwiii onvim Nel7 «CuHTe3 cepoBooposa. KauecTBeHHbIE peakI[ii Ha CEPOBOAOPO.L U CYIIb(OUIABD)
Coenunenus cepsbl: okcua cepsl (IV), cepHucTas KMCIO0Ta U €€ COJH.
Jlabopamopnuwiii onvim Nel8 KauecTBeHHbIE peakLlUi Ha CYJIb(UT- HOHBI B pacTBOpE.
Lemoncmpayuonnvii onvim Ne 13. «V3ydeHne CBONCTB CEPHUCTOrO ra3a U CEPHUCTON KUCIOTBD)
Coenunenus cepbl: okcua cepsl (VI), cepHast KUCIIOTa U €€ COJIH.
Jlabopamopnuwiii onvim Nel9 KadecTBeHHBIE peaKIMK Ha CYNb(aT-HOHBI B PaCTBOPE.
CBolicTBa CEPHOI KUCIIOTHI.
Jlabopamopmuwiii onvim Ne2() VI3ydeHre CBOWCTB CEPHON KUCIOTHI
[Toaroroska k TMA



Tema 5. CBoiicTBa a3ora u pocdopa (9 4)

A30T: (pu3HUECKHEe U XUMUYECKUE CBOWCTBA. AMMHUAK.

Jemoncmpayuonnwiii onvim Nel4 Tb TlonydyeHue amMuaka u €ro pacCTBOpEHUE B BOJIE.

Jlabopamopmuwiii onvim Ne 21 «OCHOBHBIE CBOMCTBa aMMHUAKa»

Ilpakmuueckasn paboma Ne 6. «Ilonyuenue ammuaka, uzyuenue e2o c60iUcCmey.

Conu aMMOHUS.

Jlabopamopmuwiii onvim Ne22

B3anmMoeiictBre coneil aMMOHMS CO LIEI0YaMu

A30THas KUCIOTA.

Jlemoncmpayuonuwie onvimot NeNel5-17: «Ilonyuenne okcuaa azota (IV) u u3yuenue ero cBoicty; «Oxkucnenue okcunaa azorta (II) no okcuna azora (IV)»;
«B3aumoneiictBue okcuaa azota (IV) ¢ Bogoit 1 KuciIopoaoM, NoayyeHHe a30THON KUCIOThD)

Jlabopamopnwiii onvim Ne 23. I3ydeHne CBOMCTB a30THOM KUCIIOTHI

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

Cony a30THOM KUCIOTHI — HUTPATHI.

Jlemoncmpayuonnwiii onvim Nel8 OOGpa3iibl IPUPOJTHBIX HUTPATOB U (pocharTos.

Jlabopamopnwiii onvim Ne24 O3HakoMIeHUE C a30THBIME U (pochopHbIME yaoOpeHusimMu. PacosHaBaHre a30THBIX YI0OpEHHUIA.
Jlabopamopnwiit onvim Ne 25 «OnpeneneHue aMMHAAqYHOM CETUTPBI U MOYEBUHBI

®docdop. Coenunenus pochopa: oxcun dpocdopa (V), oprodochopnas kucnora u ee conu. Dochopubie ynoOpeHus
Jlemoncmpayuonnwiii onvim Nel9 O6pasiibl kpacHoTo hocdopa, okcuaa docdopa (V), npupoansix GocdaTos.
Jlabopamopmnwiii onvim Ne26 «I"operue cepbl 1 pocdopa Ha BO3AYyXE U B KUCIOPOICH»

Jlabopamopnwiit onvim Ne27 O3HaKOMIICHUE C a30THBIMH U (PocHOpHBIME YAOOpEHUSIMH.

IToaroroBka x ' 1A

Tema 6. CBoiicTBa yriepoaa u kpeMmHus (7 4)
VYrnepon, pusndeckue cBOMCTBA. AJUIOTPOIUS yriiepoja: anmas, rpadur, kapouH, ¢ysuiepeHsl. XMMUUYECKHE CBOKWCTBA YIIepo/ia.
Jlemoncmpayuonnuwiii onvim Ne2() Moaenu KpUCTaJUTMYECKUX PEMICTOK anMasa u rpadura.
Oxcuppl yriaepoaa. YTrapHbIid U YITIEKUCIBIN ra3bl. YTOJIbHAs KUCIOTa, KApOOHATHI
Lemoncmpayuonnwiii onvim Ne2 1 O0pa3ibl IPUPOTHBIX KAPOOHATOB U CHIIMKATOB.
Jlabopamopmuwiii onvim Ne28 KauecTBeHHas peakiys Ha YIISKUCIBIN Tas3.
Jlabopamopuwiii onvim Ne29. KauecTBeHHas peakius Ha KapOOHAT-HOH.
JIaboparopusrit ombIiT Ne 30 «B3anmoeiicTBre N3BECTKOBON BOJABI C YTICKUCIBIM Ta30M»
Ilpakmuueckasa paooma Ne8. «llonyuenue oxcuoa yenepooa (IV) u uzyuenue e2o ceoiicms. Pacnoznaeanue kapoonamoe».
KpemHnii u ero coenHeHus.
Hemoncmpayuonnwiti onvim Ne22 O0paziibl IPUPOJHBIX KapOOHATOB M CHIIMKATOB.
Jlabopamopnuwiil (3anumamensvusiti) onvim Ne 31 «BplpalinBanue BOAOPOCIEH B CHIIMKATHOM KJIEe»
ITonroroska k T 1A
KonTtpoJsbHoe TecTupoBanue no noapasaeny «lIpakTukyM 1o u3y4eHUI0 CBOMCTB NMPOCTHIX BeIECTB HEMETAJLJIOB UX COeIMHEHUI»

Tema 7. O61mue 1 HHANBHAYATbHBIE CBOHCTBA MeTAJLI0B (11 1)



OO0mue ¢puznyecKkue 1 XUMHUYECKHE CBOMCTBA METAJIIOB: peakluu ¢ HeMeTallaMu, KUCIIOTaMu, CoJisiMUA. BoccTaHOBUTENbHBIE CBOMICTBA METAIIIOB.
DNEKTPOXUMHYECKUN Psi/i HAIIPSDKEHUN METAIIOB.

Jlabopamopmuwiii oneim Ne32. BzaumonencTeue METaJUIOB C pacTBOpaMu coJieil. B3aumoaeiicTBue MeTamuioB (Maruus, IMHKa, JKele3a, MeJIn) C
pacTBOpaMu KHUCIOT

Jemoncmpayuonnwiii onvim Ne23. Vizyuenue oOpas3IioB METaIOB.

[enounsie meTauibl. CoeAMHEHUS MICIIOYHBIX METAIIOB

Jlemoncmpayuonnwiii onvim Ne24 BzaumoieiicTBUE MIEIOYHBIX METAIOB C BOJOM.

CBoiiCTBA IEIIOYHO3EMEIBHBIX METAILIOB U UX COCAMHEHUH.

Jlemoncmpayuonnwiii onvim Ne25 BzauMoaeiicTBUE MICIOYHO3EMETBHBIX METANIOB C BOJOM.

O0pa3iel BaXHEHIIINX MIPUPOTHBIX COSTMHEHU MarHusi, KaJIbIIHs.

CaoiicTBa coeMHEHUI KabIus. JKeCTKOCTh BOIBI

Jlabopamopuwiii onbim Ne33. O3HaKOMIIEHHE CO CBOMCTBAMM U IPEBpAIIEHUSIMU KapOOHATOB U T'UAPOKApOOHATOB.

Jlabopamopuwiii onvim Ne34. Y cTpaHeHHUE )KECTKOCTH BOJIBI B IOMAIITHUX YCIOBUSAX

CBoiicTBa aIFOMUHUS

Jemoncmpayuonnviii onvim Ne26. Bzanmoeiictsie aqtoMuHus ¢ Bo1oil. O6pa3iibl BaXXHEUIINX MPUPOAHBIX COETMHEHUN aIFOMUHUS
AMdOTEpHOCTH OKCHIA ¥ TUIPOKCHIA ATFOMUHUS.

Jlabopamopnwiii onvim Ne35. Tlonmydenne rTuIpOKCUIa ATFOMUHUS U B3aUMOICHCTBUE €T0 C KUCIOTAMH | IIEJI0YaMHU.

Keneso.

Jlemoncmpayuonnwiii onvim Ne27. O0pa3isl pyn xene3a. Ckxuranue xene3a B KUCIOPOJIe U XJIope.

Jlabopamopnwiii onvim Ne 36. «OKUCICHHE jKelle3a BO BIAXKHOM BO3IYXE»

CBoiiCTBa COETMHEHUI JKeTe3a: OKCUIOB, THAPOKCUIOB U coJiei xene3a(ll u I11).

Jlabopamopnwiit onvim Ne37 Ilonyaenune ruapokcuoB xxene3a(ll) u (II) u B3aumoaeicTBie UX C KUCIOTAMH H IIEJI0YaAMH.
IpakTHyeckasi padora Ne9. PemeHne skcniepuMeHTaAIBHBIX 3a1a4 110 Teme «OO0Iue 1 HHANBUyaIbHbIE CBOMCTBA METALIOBY.
Iloocomoska k I MA

KonTposabHoe TecTupoBaHue 110 nojpaseny «[IpakTukym 1mo u3ydeHuto CBONCTB MPOCTHIX BEIIECTB METAIIJIOB UX COEAUHEH Hil»

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

Texnuka 6€30MaCHOCTH MPU BBIMOTHEHUN CAMOCTOSITENILHBIX OIBITOB U AKCIIEPUMEHTOB B IOMAIIIHUX YCIIOBUSX M C UCHOJIB30BaHUEM 000pYI0BAHU S
XUMHYECKOH J1abopaTopui.

IIpakTnyeckas padora Ne8. O6paiieHue co cTekaoM (crudaHue CTeKIIHHOM TPYOKH, U3TOTOBJICHHE: MTUTIETKU; KallUJUIIPOB; MPOCTEUIITNX
y3JI0B; MPOCTEHIINX TIPUOOPOB)

XUMUYECKUHN aHAJIN3: KAUECTBEHHBINM U KOJMYECTBEHHBIN

TeopeTnueckre OCHOBBI OINBITHO-3KCIIEPUMEHTAIIBHONW U MTPOEKTHOM NEATEIbHOCTH.

Br16op Tembl npoekTa. [InanupoBanue AeaTeIbHOCTH.

[Tonroroska mpoekra. Coop uHpopMalu o JaHHOM Teme. MoaenupoBaHue IPOEKTHOM IesTEIbHOCTH.

BrimosiHeHue y4eOHBIX TPOEKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX Pa0oT.

IIpakTuyeckue padorbl Ne§-12 no TemMaM NpOEKTOB yJaIIMXCs

[TonroroBka yueOHBIX IPOEKTOB K 3aIIUTE

IIpome:xxyTouHasi arTecTanus. 3alUTA NPOEKTOB

[ToaroroBka k 'MA, BIIP: pemienne npakTuko OpuEHTUPOBAHHBIX 3aaHNUN



IToaroroBka k 'MA, BIIP: penienne npakTuko OpuEHTUPOBAHHBIX 3aaHUN
O06o006mieHne, cucTeMaTu3auus ¥ KOPPEKIHs 3HAHUH yJanuxcs 3a Kype « DKCIIepUMEeHTaIbHAs XUMUs», 8 Kitacc.
TecToBBIII KOHTPOJIb.



3. KAIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

BHEYPOYHOI JeATeJbHOCTH «JKCIepIMEeHTAIbHAs XUMHD» - 9 KJ1acc (68 yacoB)
€ YKa3aHHeM HCI0JIb30BaHus 000py10oBaHus N (poBoii 1adopaTopun

«Touka pocra»

Ne n/m Tema ypoka Ilnanupyemble pe3yabTaThbl Kon-Bo Jara |Uudopmanu| Hcmonab3oBaHue
IpeameTnbie YY I JImanocTHBIE MeTanpeaMeTHbIe 1acoB OHHAast 06opynioBanust
YV YV noaaep:xkka | «Touka poctay
yueOHnK
Pyosumuc
TI'E.,
Denvoman
D.I'. Xumus:
9 K.
BBenenue B kKypce «IKcnepuMeHTATIbHAA XUMUD» (2 4)
1. Beoonwtit uncmpykmasic no Th | Jars nousitue o npeamere | 1.Morusanust K. YY/]. 1 TexHuka
Xumus — xumun.  ChopmupoBath | HaydeHHUs 1.Paspemenne 0e30MacHOCTH B
HayKa NIEPBOHAYAJILHBIC npeaMery XuMust  KOHQIIIKTa KaOMHeTe XUMHUU
SKCIICPpUMCHTAIbHAs. MIpeCTaBJICHUS: 2.Pa3BuBaTth 2.YupaBneHue ueHtpa «Touka
TP a) O BEIECTBE, a TAKXKE O | YYBCTBO MOBEJICHIEM MapTHepa PocTay.
ﬂeMOHClnpal{llOHHbll? onbim MpPOCTBIX U CIOXHBIX | TOPIOCTH 3a ILYVY/. 3HAKOMCTBO C
Nel, BEIIECTBAX; poccuiickyro 1. DopMHUpOBaHKE 000pY/I0BaHHEM.
O3naxkomnenue ¢ 0) HauaTb (POPMHPOBATH | XUMHYECKYIO MO3HABATENILHON
aadoopamopHbvim YMEHHE XapaKTepu3oBaTb | HayKy LeH
00opyoosanuem; npuémol BELIECTBA, MCNONbL3ys st | 3.HpascrBeHHO- e CumBoubl
0e3zonacnoii pabomel ¢ 3TOr0 WX  (UBMYECKUE | ITHYECKOE XMMHUYECKHX
HUM. CBOMCTBA. OLICHHBaHHE 3IIEMEHTOB
e  XUMHUYECKH
e popmyibl
TepmuHbI
Amnanms
U CHHTE3
P.YV.
1.Ienenonaranue u
IJIAaHUPOBAaHHE.
2 BxoaHoe TecTupoBaHue mo 1
TCOPETUYCCKHUM H
NPAKTUICCKUM 3HAHUAM 32 8
RJIaCC
Paznen 1. MHoroo06pasue XuMHYECKHX PeaKIUi B IKCIIePUMEeHTAJbHON xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 )

3. | IIpakmuueckas paooma Ne 1 YMeHue nonp30BaThCA PazBuBath PerynsituBHbIe: Hatuuk
«Hpaeuﬂa mexHuKu HarpeBaTeJIbHbIMU YMEHUSA Ocy1ecTBIAIOT TEeMITePaTyphl
0e3onacnocmu npu padome c npubopamMu OI[CHMBATh TOLIATOBBIi KOHTPOIIb (TepMonap-
Jaabopamopuvim CHUTYaIMIO U 0 pe3yIbTaTy Hb1f)
obopyoosanuem. Illpasuna OIIEpaTHBHO Ilo3HaBaTeJbHbIE: ’
noOb306aHUA [PUHAMATH CTposiT peueBoe CIUPTOBKA

HazpeeameibHbIMU

pelieHue,

BBICKA3bIBAHUEC B YCTHOﬁ




ycempoucmeamu», Th HAXOJHTH ¥ [ICBMEHHOM (popme
aJIeKBaTHBIC KomMmyHuKaTHBHBIE:
CIIOCOOBI Y4UTBIBAIOT pa3HbIe
B3aUMOJICHCTBUS ~ MHCHHS U CTPEMSITCS K
c KOOPIHHAIIUH
OZIHOKJIACCHUKAM  Pa3JIMYHBIX MMO3ULIUHA B
U BO BpeMsI COTPYIHHYECTBE
TIPOBEACHUS
MIPaKTUYECKON
paboTHL.
OBP B 3HaTh ompeneIeHus dopmupoBaTh Ilo3naBaTenbHbIC: 81, Jatuuk
AKCIIEPUMEHTAILHOU OKMCIMTENBHO= MOTHBALMIO K BBIOMPAIOT OCHOBAHUS U TeMrepaTypbi
BOCCTaAaHOBUTCIIbBHOU LieJICHAIIpaBIICH- KpUTEpUHU JJIs1 TIJIATUHOBBIN
XUMHWH pC€aKkunur, OKUCINTEIIA, HOU Knaccn(i)pn(aunn
Jlabopamopnuwiii onvim Ne 1 BOCCTaHOBUTENS. YMETh MO3HABATENBHON  peaKIHil
«H3yuenue peakyuu é3au- YpaBHHBATD JEATENLHOCTH, npeo6pa3oBLIBATH
Mmooeiicmeus cynbpuma nampus ¢ | OKUCIUTEIEHO- OCO3HAHHOE, HMHOOPMAIIHIO U3 OJHOTO
nepoxkcuoom 6ooopooa» Th BOCCTAHOBHTCIEHRIC YBaXMTEIbHOE H  BHJA B IPYroOil U
PCAKLIHH, pasbiACHATE JoOpoKenaTenp,H  BBIOUpATH 1715 ceOst
TPOLECCRI OKMCIICHHA 1 0€ OTHOIIICHUE yobHyo hopmy
BOCCTaHOBJICHHSI,
TPHBOIUTH MIPUMEPBI K Apyromy uiccarym
OKHCIHTEIBHO- YEeJI0BEKY, ero Tpe/ICTaBICHUSI
BOCCTaHOBHUTCIBHBIX MHCHHIO, nH(opMaLi
peaxiil. MHUpOBO33peHHIO. PeryisiTHBHBIE:
BBIZIBUTAIOT BEPCUH
perIeHns mpoOIeMBbl,
0CO3HABaTh KOHEYHBIN
pe3yabTart
KommyHuKaTHBHbIE:
OTCTaMBaTh CBOIO TOUKY
3peHHs, IPUBOAUTH
apryMEHTBHI,
MOTBEPHKIAst UX
(haktamu
pas3nnyaTh B
YCTHOM peuu
MHEHHE,
JIOKa3aTeJbCTBa,
THIIOTE3bI, TECOPHH
Termmosoit B(I)Q)CKT XUMHAYECKUX 3HaTh DopMupoOBaTh PerynsiTuBHbie: 82 Jlatunk
peaxuuit. [Tonstre 06 9K30- 1 KJIacCU(HUKAIIMOHHBIN IETIOCTHOE BBIZIBUTAIOT BEPCUH TeMIIepaTyphI
MPU3HAK MHPOBO33pEHHE,  PELIEHHs IPOOJIEMBL, TUIATHHOBBIN
SHIOTCPMUHCCKHIX ReaKHHHX' TEPMOXHMHYECKIX COOTBETCTBYION  OCO3HABaTh KOHEYHBIH
Hemoncmpayuonnsiii onvim Ne 2 peakuuii. ITonnmats ee pe3yibTar
pumepoi ox30+ U SHOOMEpMUHECKUX 3HAYEHUE TEPMHHOB: copemennomy  Ilo3HaBaTeabHbIE:
pearyuu. TEeTI0BOH 3 deKT YPOBHIO BBIOMPAIOT OCHOBAHUS U
Hemoncmpayuonnsiii onvim Ne 3 XMMHYECKOH peakIyy, pasButus KPHUTEPHH JUTS
«Tennoeoii 3pghexm pacmeopenus | repmoxummdeckoe HAYKH. KIIacCHpUKALIH
eeuiecme 6 600e» ypaBHEHHE PEaKIHH, SK30- peakuuit
Y SHAOTEPMHUYECKHE npeoOpa3oBEIBATH




peakuuu. YMeTh

nH(OpPMALIUIO U3 OIHOTO

3aIHChIBATH BHJIA B IPYroil u
TEPMOXHMHYECKHE BBIOUpATH IS ce0s
YpaBHEHHUS PeaKIUi 1 ynobHyro hopmy
BBIYHCIIATH KOJIUYECTBO (bukcanuu
TEIUIOTHI 110 NpeICTaBICHUS
TEPMOXUMHIECCKOMY UHpOpPMAIIUH
YPABHEHHIO PEaKIIHH.
CKOpOCTh XUMUYECKUX PEAKIIHI 3HaTh ompecacHue ®dopMHpOBaThH PeryasiTuBHBIE: 83 Harunk pH
Jlemoncmpayuonnsiii onvim Ne 4 CKOPOCTH XHMH'IECKOH MOTHBAIIUIO K CaMOCTOSATEIBHO
Baaumodeiicmeue yunKa ¢ ConHoT u peakiuu u e § LeIeHaNpaBIeHH OOHApYKUBAKOT U
VKCYCHOT KUCTOMAMIL. 3aBUCHMOCTD OT YCIIOBHit oi bopMyITUpYIOT
Biaumooeiicmeue NPOTEKAHHUSI PEAKIIUH. MO3HABATENLHOM — NPOOIEMY.
2PANYIUPOBAHHOZO yuHKa u [onumats 3HaUCHHE JIeATENbHOCTH, IMo3HaBaTe/bHBIE:
YUHKOBOG NI C CONSHOTL TEPMHUHOB «KaTaJIHU3aTOP», | OCO3HAHHOE, BBISIBJISIFOT TIPUYHHBI 1
Kuciomori. Bzaumodeiicmeue oxcuda KHHTHOUTOPY, YBOXHUTENLHOE U CIICJICTBHS SIBICHMIA,
medu(ll) ¢ ceproti Kuciomoii pasiot «(hepMeHTBI. JOOpOXKeNaTeNnbH  CTPOAT JIOTUYECKUE
KOHYEHMPayuu npu pasmvlx 0 paccyxeHus,
memnepamypax. YCTaHABIMBAIOT
Jlabopamopnwiii oneim Ne 2 TPHHMHHO =
CIICJICTBEHHBIE CBS3U
«H3menenue pH 6 xo0e KoMMyHHKATHBHEIE:
OKUCIUME/IbHO-60CCMAHO- YYHUTBIBAIOT PA3HBIC
eumenvuvlx peakyuity Th MHEHHUsI U CTPEMSITCS K
KOOPIMHAIINH
Pa3JIMYHbIX NTO3ULUI B
COTPYIHHIECTBE,
hopMynupyoT
COOCTBEHHOE MHEHHUE H
TIO3HITHIO
Ilpaxkmuueckas paooma Ne2. YMeTh onpenensTh, Kak Pa3BuBath PerynsiTuBHbIe: Jatuuk
Hsyuenue enuanus ycioeuii HU3MEHHUTCSI CKOPOCTh YMEHHUsI OcymeCTBJE;HOT HAIPSDKCHIUSI
0 N PEaKIMH O/ BIUSIHUEM OIICHUBATh TIOIIAr OBBI KOHTPOIIH
npoeedenun xf’M uueckou pas3TUYHBIX (HaKTOPOB CHTYAIHIO U 10 pe3y/abTaTy
peakyuu Ha ee CKoOpocmb. OTIEPAaTHBHO IMo3naBaTeabHbIE:
6 [PUHIMATD CrposT peueBoe
perenue, BBICKa3bIBaHHE B YCTHOM
HaXOIATh 1 ITHCBMEHHOMN (opme
aJIeKBaTHbIC KoMMyHHKATHBHbIE:
CITOCOOBI VUUTBIBAIOT pasHble
B3aUMOJICHCTBHS ~ MHEHHSI U CTPEMSITCS K
c KOOPIHHAIIAH
OJIHOKJTACCHMKAM  PA3JINYHBIX MTO3UIIHIA B
¥ BO BpeMsI COTPYAHHYECTBE
HPOBEICHSI
MPaKTUYECKON
paboTHL.
Jlabopamopnuwiit onvim Ne 3 1.3akperuieHre 3HaHUN U 1. Ymenue K.YY/].
«CpasnumensHnas xapaxkme- MPAKTUYECKUX, PACUCTHBIX | OPHCHTHPOBATBC  YMEHHE




PUCHUKA 60CCHIAHOBUMETbHOU
cnocoonocmu memannoeé» Th
TToxroroska x T'IA

HaBBIKOB y4-Cl.
2.YMeHue penatsb
THUITOBBIE IPUMEPHI
KOHTPOJILHO-
HN3MEpPUTENBHBIX
MaTepHasoB

s Ha IIOHNMMaHHue

MPUYMH yclexa B

yueOHOI
JIESTEIBHOCTH

CaMOCTOSTEIBHO
OpPTaHU30BHIBAT

b yaeOHOe
B3aHMOJICIICTBHC B
rpyrre

ILYVY].

YMmenue:

* OCYIIIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICTIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPHU3HAKOB;

* OCYILIECTBIISATh CHHTE3
KaK COCTaBJIEHHE
LIEJIOr0 U3 YacTei.
P.YV].

YMeHus:
1.OcymiecTBasITH
HUTOT'OBBINA M MOIIATOBBII
KOHTPOJIb 110
pe3ynbTary;

2. AfiexkBaTHO
BOCIIPUHHUMAThH OIICHKY
YUUTENs;

3. Pazimmuate criocob

U pe3ynbTaT NeUCTBUS

Tema 2. Dnexmponumuueckaa ouccoyuayus (9 u)

9. 9 JICKTPOJIMTHYCCKAA 3HaTh OIPEACIICHUA q)OpMI/IpOBaTB Pel“y.]'lflTl/lBHLle: CTaBAT § 6 I[aT‘II/IK
JUCCOLMALHSA — ITIaBHOE YCIOBHE TIOHATHUH «AIIEKTPOIIUTY, OTBETCTBEHHOE y4eOHyI0 3a/1a4y, JJIEKTPO-
IPOTEKAHHS P eaKHI/Iﬁ B «HEDJICKTPOIIUT, OTHOIIIEHHE K OIPEIICIIAIOT IIPOBOAHOCTH

«OIEKTPONUTHUYECKAS YUEHHIO, MOCIE0BATEIBHOCTD
pacTBopax. JUccolmanus». Y MeTb TOTOBHOCTB 1 MPOMEKYTOYHBIX LIENen
Hemoncmpayuonnsuii onvim Ned HJLTIOCTPUPOBATH CIIOCOOHOCTP K C y4€TOM KOHKPETHOT'O
Hcnvimanue pacmeopos eewecms na NIpUMEpPaMM M3y4EHHBIE CaMOpa3BUTHIO pe3yapTaTa, COCTaBISIOT
DNEKMPUUECKYIO NPOBOOUMOCTIb. TIOHATHS U OOBSCHATH 5t IUIaH U aJIrOPUTM
Hsuoicenue uonos 6 sekmpuieckom NIPUYUHY camMoo0pazoBaHH  JIeHCTBHI
none. 3JIEKTPOIPOBOJAHOCTH 10. Pa3sBuBath Ilo3naBarenbHbIE:
JHemoncmpayuonnsiii onvim Ne§ BOJHBIX PACTBOPOB COJIEH, | KOMMYHHKATHBH  CaMOCTOSITEIBEHO
((Qﬂexmpo JIUMDbL U KHUCIIOT " IJ.[CHO‘ICfI. yro BBIJACIIAIOT
HeINeKmpoaumaoly KOMIIETEHTHOCTE  YOPMYITHPYIOT

, YMEHUE MO3HABATENBHYIO LENb,
yBa)kKaTbh UHYIO UCIIONB3Ys 00mIme
TOYKY 3pEHHUS MPHUEMBI PELICHUS 3a1a4
pH KoMMmyHuKaTHBHBIC:
00CyXneHnH KonTtpons u onenka
pOOIeMBI. JICMCTBUI MapTHEpPa

10. | DnekTponuTHYECKas 3HATh OMpeAeIeHHs ®opmupoBaTh PerynsiTuBHbI€: CTaBAT 87 PeaxtuBsl u
JMCCOLMALIS KUCIIOT, [IeoYeil 1 MOHATHUM «KUCIIOTa, OTBETCTBEHHOE y4eOHyI0 337124y, XUMHYECKOE

«OCHOBAHHE», «COJIbY C OTHOLICHHE K OIPEIEIISIOT obopynoBaHue




COJICH. TOYKH 3PEHUS TCOPHU YYEHHIO, HOCJIC0BATEIBHOCTh PeakTuBb 1
Jlabopamopuuiii onvim Ne4. JNEKTPOITUTHYECKOM TOTOBHOCTH H MPOMEKYTOUHBIX Teneit XMMHUYECKOE
H3menenue okpacku JCCOIMAIN. Y METh CIIOCOOHOCTB K C YU4ETOM KOHKPETHOTO obopynoBaHue
UHOUKAMOPOE 8 PA3IUNHBIX 06L§CH>1TL obmue CaMOpa3BUTHIO pe3yiibTara, COCTaBISIIOT
cpedax. T CBOWCTBA KHCIIOTHBIX " ILIaH 1 aIropHTM
HILETIOYHBIX PACTBOPOB camMoo0pa3oBaHu  JeHCTBUMA
HAJIMYMEeM B HUX HOHOB 10. IMo3snaBaTenbHbIE:
BOJIOPOJZIa ¥ THAPOKCHI- CaMOCTOSITEIIHLHO
HMOHOB COOTBETCTBEHHO, a BBIJICIISIOT
TaK)Ke COCTaBIISTH (bopMyITUpYIOT
ypaBHEHHS TIO3HABATENILHYIO LIENb,
ANEKTPOITUTHYECKOM UCIIONB3Ys o0mme
JICCOIMAIIK KUCIIOT, TPUEMBI PEIICHHUS 3a/1a9
OCHOBaHUI U cojei. KoMMyHuKkaTHBHBIC:
Kontpons u orneHka
JielcTBUl mapTHepa
11. | CuibHBIE U clIa0bIe 3HaTh OnpeeNeHus ®dopmupoBaTh PerynsiTuBHbIE: CTABAT 88 JlaTunk
3JIEKTPOJHUTHL TOHSATHI «CTEIeHb OTBETCTBEHHOE yueOHYIO 3a/1a4y, AJIEKTPO-
JaGopamopusiii onstm Ne 5, ANEKTPOITUTHYECKOM OTHOIIEHHE K OMPEIETISIIOT IPOBOJTHOCTH
«CunbHbIe 1 Clabbie JIICCOLMAIINY, «CUIIBHBIE | yYEHHIO, MOCIIE/I0BATENBHOCTE
OJICKTPOJIUTEI, TOTOBHOCTH U TMPOMEXYTOUHBIX LICICHU
271EK= MPOAUMBL) «CITa0BIEANIEKTP OJIUTHDY). CIOCOOHOCTB K C YUETOM KOHKPETHOT O
Onpedenenue [TOHMMATh pa3HUILY CaMOpa3BUTUIO  PE3YNIbTATA, COCTABIISIOT
KUCTOMHOCMU-OCHOBHOCIU CPeObl MEKAY CHIIbHBIMU U u IUIaH U aJTOPUTM
NONY4eHHbIX PACMEOPO8 C NOMOWDBIO | claOBIMU JEKTPOIUTAMHU camMoo0pazoBaHH  JEHCTBHI
UHOUKamMopa u 0am4uKa 10. ITo3HaBaTeJbHbIE:
anexmponposoonocmu, Th CaMOCTOATENLHO
Jlabopamopnubwiit onvim Ne 6 BBIICIIAIOT
«3asucumocms 31eKmMpo- (bopmymipyror
NPOBOOHOCMU PACHBOPO8 CUTILHBIX TO3HABATCILHYIO LCTE,
UCTIONB3Ys 00IIme
9NIEKMPOSUMOE OM KOHYEeHmpayuu
IPHEMBI peLIeHNs 3a1aq
uonos, Th KoMMyHHKATHBHbBIE:
KouTpons u onienka
JIeHCTBUI MapTHeEpa
12. | Peakuuu HOHHOTO OOMeEHA. 3HaTh OnpeeeHne DopmMupoBaTh ITo3znaBaTeIbHBIC: 8§89 Jlatuuk
JlaGopamopnviii onvim Ne 7 peakiHii HOHHOT'O MHPOBO33PEHHE,  CAMOCTOATEIHHO 3NEKTPO-
«B3aumodeiicmeue 2udpoxcuoa oOMeHa, yCIIOBUS UX COOTBETCTBYION]  BBLACIAIOT TPOBOIHOCTH,
Gapus ¢ cepnoii kucnomoii» , TB ngTCKaHI/DI. ee (hopmynupytoT J1o3aTop o0beMa
METhb COCTaBIISTh COBPEMEHHOMY MO3HaBATENBHYIO 1IEIb, JKHIKOCTH, OF0-
Toaroroska x 'MA TIOJIHBIE ¥ COKPAIIEHHBIE YPOBHIO HCTIONB3Ys 001IIe peTka
WOHHBIC YPaBHEHUS
HEOOpaTUMBIX PEaKUWid W | pa3sBUTUSL TIPHEMBI PELICHUs 3a1a4
Pa3BACHATh HMXCYIIHOCTh, | HAYKH, KommyHukaTuBHbIE:
[PUBOAUTE IPUMEPHI KOMMYHUKAaTHBH  KOHTpOIb 1 OleHKa
peakuuii HOHHOT O yio JIeHCTBUII mapTHepa
oOMeHa, WAYIIUX JI0 KOMIIETCHTHOCT

KOHIIA.

b U YBa’KCHHUC K




HWHOH TOYKE
3pEHuUs pu




00CYXKIICHIHN

pe3yIbTaToB
BBITIOJTHEHHOMN
paboTEL

13. | Peakumuu HOHHOTO OOMEHA. YMeTb NpUMEHSITh PazBuBathb PerynsiTuBHblie: MIOBTOPUTH | JaTunk
JlaGopamopnvtii onvim Ne 8 TEOPETUYECKUE 3HAHNUA HA | YMEHHSA OcymGCTBJEsHOT 89 INEKTPO-
Peaxyuu o6yena mescdy pacmeopamu MPAKTHKE, OOBICHATH OLICHUBATh TIOIIATOBBIN KOHTPOJh MIPOBOTHOCTH
snexmponumos, TH pe3yNbTaThl MPOBOAUMBIX | CHTYALHIO U IO PE3YNIbTaTy

. OIIBITOB, XapaKTEPU30BaTh | ONECPATHBHO Ilo3naBaTennHbBIE:
Jabopamopnuiii onbfm Ne 9 YCIIOBHS TIPOTEKAHUS MPUHUMATh CtposT peueBoe
«Obpa3zosanue coneii AMMORUA U peakimii B pacTBOpax | peIICHUE, BBICKa3bIBaHUC B YCTHOM
usyuenue ux ceoiicme», Th 3JIEKTPOJIUTOB /10 KOHIIA. HaXOJUTh Y MMCbMEHHOU (opme
ITogroroska x ' MA aJleKBaTHbIE KommyHukaTuBHbIe:

CIOCOOBI VY4UTBIBaIOT pa3HbIE
B3aMMOJICHCTBUSL  MHEHHSI U CTPEMSITCS K
c KOOpIUHAIIMU
OJTHOKJIACCHUKAM  Pa3JHMYHBIX MTO3HITUI B
1 BO BpEMA COpr}IHI/I‘{eCTBe
MPOBEICHUS

MPAaKTUIECKOM

paboThI.

14. | Ilpakmuueckasa paooma Ne3. YMeTh oCyIIECTBIATh dopmupoBaTh PeryjsiTUBHBIE: CTaBsT PeakTuBsl 1
«Onpedenenue KoHyenmpayuy | XAMHUIECKUE ONBITHI Ha MHpPOBO33peHHe,  y4eOHYIO 3a7ady, zgg/m‘legng .
conu no  dneKmponposodnocmu 3HAHHE KAECTBEHHbIX COOTBETCTBYIOLI  OHPEICISIIOT H&T‘I;P}Illi[ 3‘;;?})’0_

peaKIuii; COCTaBIATh ee MOCJIEI0BATEIEHOCTh
pacmeopa», Th . N [POBOJHOCTH
TIOJTHBIE U COKPAIICHHBIE COBPEMEHHOMY MIPOMEKYTOYHBIX LIeNel
HOHHBIC YPaBHEHUS YPOBHIO C y4€TOM KOHKPETHOT'O
HEOOpaTHUMBIX PEaKIUi 1 pa3BUTHA pe3yabpTaTa, COCTaBIISIIOT
Pa3BACHATH UX CYIIHOCTh. | HAYKH, IUTaH ¥ aJITOPUTM
XapakTepu30BaTh YCIOBUA | KOMMYHUKATUBH  JEHCTBUI
TE4YECHMs peakUuil, UAYILIUX | YIO Ilo3naBarenbHbIC:
JI0 KOHIIa, B KOMIIETEHTHOCT ~ CaMOCTOSTEIIBHO
pacTBOpax 3JEKTPOIUTOB. | W YBaXKEHUE K BEIJICIISIOT
WHOH TOUKE hopmynHpyIOT
3peHMHs MIpH MIO3HABATEIEHYIO IIETTb,
00CYXKIIEHIHN UCTIONB3Ys 00IIre
pe3ynpTaToB MPHUEMBI PEIICHUS 3a1a4
BBITIOJTHEHHOM KommyHukaTuBHbIe:
paboTEL. Kontpons u omeHka
JIeHCTBUI mapTHepa

15. | Tuoponus coxneil. 3HaTh OnpeieeHIe DopMupoOBaTh PerynsiTuBHbie: 8§10 PeaktuBbl 1

Moxroroska k THA THIIPOJIA3a COJIEeH. YMeETh OTBETCTBEHHOE BHOCSIT HEOOX OZIMMEBIE XAMHAYIECKOE
OIIPEIENATh XapaKTep OTHOIICHHE K KOPPEKTHBEI B o0opymoBaHne

Cpeabl paCTBOPOB conei
0 UX COCTaBYy.

YUCHHUIO,
TOTOBHOCTH U
CIIOCOOHOCTD K
CaMOpPa3BUTHIO
u

neicTBre

MOCJIE ero 3aBepIICHUS Ha
OCHOBE €ro U yuera
xXapakTepa CIeITaHHBIX
OIIIHOOK.
ITo3naBaTenbHbBIE:




camMoo0pa3oBaH
H 10.

CTPOSIT peyeBoe
BBICKA3bIBaHKE B YCTHOM
U TIHCBMEHHOU (hopMe

KoMMmyHuKaTHBHBIC:
KOHTPOIHPYIOT
JICHCTBYS TTapTHEpa
16. | Ilpakxmuueckas paboma Ned. YMeTb NpUMEHSATh Pa3BuBats PeryasiTuBHbIC: IToBTOpUTH| PeakTuBhI 1
Pewenue yxcnepumenmanpiprx | TSOPSTHUCCKIC SHAHMA Ha | yMeHHs OcymeCTBJEsHOT o XUMHYECKOE
0 MpaKTUKe, OOBICHSTH OIICHHBATh TOIIArOBBIM KOHTPOJIb y4eOHUKY | 0OOpymoBaHHUE
3a0at no meme pe3yabTaThl IPOBOAUMBIX | CHTYAIMIO IO pE3yNbTaTy Martepua
«Inexmponrumuueckasn OIILITOB, XAPAKTEPU30BATh | OIEPATHBHO Io3HaBaTeJdbHbIE: rassl 11
ouccouuauusny. Th YCIIOBHS! IPOTEKAHUS pYHUMATE CTposT peueBoe
peakiuii B pacTBOpax pelieHue, BBICKa3bIBaHHE B YCTHOM
3JIEKTPOJIMTOB JI0 KOHIIA. HaXOUTh U MIChMEHHOH (opme
aJIeKBaTHbIC KomMMyHHKAaTHBHbBIE:
CIIOCOOBI VYUTHIBAIOT pa3HbIE
B3aUMOJICHCTBHS ~ MHEHHS U CTPEMSATCS K
c KOOPIHHAINH
OJIHOKJTACCHUKAM  Pa3JINYHbBIX MO3UIIHIA B
U BO BpeMsI COTPYIHHIECTBE
MPOBEICHUS
IIPAKTUYECKON
paboThI.

17. | TecToBBIN KOHTPOJIb 1O YMeTh UCTIONB30BaTh DopmMuUpOBaTh PeryasituBHbIC: [ToBTOPUTH

pazdeny «MHorooGpasue NpUOOpETEHHbIC 3HAHUSI. OTBETCTBEHHOE OCYIECTBIISIOT § o
. OTHOLIEHHE K TMOIIATrOBbII U UTOT OBBIIl y4eOHHKY

XUMHYECKHX peaKul{" B YYEHHIO, KOHTPOJIb 110 MaTepual
IKCIICPUMCHTAJILHOU TOTOBHOCTb H pe3yabTary. IJIaBBI
XUMHHN» CIIOCOOHOCTD K

CaMOpa3BUTHUIO

u

camMo00pa3oBaHI

10.

Paznen 2. [IpakTHKYM 10 H3y4Y€HUIO CBOICTB MPOCTHIX BelIECTB: HEMETA/JIOB U METAJLJIOB, HX COeIMHEHU I
(394)
Tema 3. Ceoticmea zanozenos(5 u)

18. | "ayoredsnr: (bH3quCKI/Ie u 3HaTh 3aKOHOMEPHOCTH DopMupoOBaTh PerynsiTuBHbie: 8§12 PeaktuBel 1
XHMHUYECKHE CBONCTBA W3MEHEHHS CBOMCTB IETIOCTHOE [TnarupyroT cBon XUMHYECKOE
Temoncmpauuonisiii onvim No6 2;ICM6HTOB B A-Tpymmax. MHPOBO33pEHHE,  JCHCTBUS B CBABM C obopyIoBaHue
Dusieckue Cootiemed 2a1oeeHos. METh J1aBaTh COOTBETCTBYION[  IIOCTAaBJICHHOW 3a/aueil u

N XapaKTePUCTUKY ee YCIIOBUSIMU €€ PEIICHUS
Jlabopamopnuiit onvim MNel0 DIIEMEHTOB-TAJIOTE€HOB TI0 copeMeHHOMY  Ilo3HaBaTejbHbIE:
Pacnosnasatiue conanot kucnomol, UX TOJIOXKEHHIO B YPOBHIO CraBst 1 HOpMyITHPYIOT
X10pUA0s, bpoMd06, U0OOUO0E U 1i0da. HEPHONUYECKON Ta0InIEe | pa3sBHTHUA HeMM U [POOIEMEI
Tb U CTPOCHHUIO aTOMOB. HayKH. ypoka

KoMMmyHuKaTHBHBIC:

AJIEKBATHO HCIIOB3YIOT
peyeBbIe CPENCTBA ISt
3(h(HheKTHBHOTO perreHust




KOMMYHUKATUBHBIX




3aga4 JInuHOCTHBIE:
Pa3BuBaroT oco3HaHHOE
OTHOIIICHHE K CBOMM

COOCTBEHHBIM
MOCTYIKaM
19. | Xuop. CBolicTBa U MPUMEHEHUE 3HaTh CBOMCTBA XJIOpa dopmupoBaTh PerynsiTuBnblie: 8§13 Anmapat ans
xjiopa KaK MPOCTOT'0 BEIECTBA. LEJI0CTHOE Paznuyaror crioco6 n MPOBEICHUS XH-
Jlemoncmpayuonnsiii onvim Ne 7 YMeTh cocTaBisITh U MHPOBO33pEHHE,  PE3YyNbTaT JeHCTBUS MHUYECKHX TIPO-
OOBSICHATH C TOUKH coorBercTByton]  Ilo3HaBaTenbHBIE: neccos (AIIXP)
«Hsyuenue d)u3u:lec1<ux u 3pEHUS OKHCIIEHUS U ee Branetot o6mmm
XUMUIECKUX C60UCME X10pA) BOCCTaHOBIICHHS COBPEMEHHOMY  HPHEMOM pEIIEHHUS
JlabopamopHnuiit onvim Nell. ypaBHEHHS peaKinii, YPOBHIO 3amay
Ombenusarowue ceolicmea xiopa , XapaKTePU3YIONIUX pa3BUTHS KoMMyHHUKATHBHBIE:
6 XUMHUYECKHUE CBOMCTBA HAYKH. JloroeapuBarotcsi o
xJopa. COBMECTHOM
JIeATENIHOCTH, MIPUXO0.Is
K 00IIIEMY pEeLICHHIO
20. | CoeqMHEHMS TAJIOTEHOB. 3HaTh coco0 MOyYeHHUs BocnuteiBaTh Ilo3HaBaTe/IbHbBIE: 8§14 PeakTuBbl u
XII0pOBOLOPOLL. XJIOPOBOZAOPO/Ia B poccuiickyto BnazgeroT o0mmmm XHMHUYECKOE
Jlemoncmpayuonnsiii onvim Ne8 71ab0paTopum U yMETh TPaXKTAHCKYFO MPUEMOM pEILIeHHS 3a/1a4 obopyoBaHue
Toryuenue x10posodopoda u coOupath ero B WJIEHTUYHOCTD: KoMMyHHKATHBHBIE:
pacmeopenue ezo ¢ 6ooe. npoOHpPKY, KOJIOY. YMf:Tb MaTpPHOTH3M, llorosapnsfuoTcs[ 0
Tabopamopnuiii onsim Nel2. XapaKTepu30BaTh CBOWCTBA | JIO00Bb U COBMECTHOM
XJIOPOBOJOPOAA. YBa)KEHHUE K JEATENbHOCTH, IPUXOIAT
Bsaumnoe svimecnenue OteuecTBy, K 00IIEMY PEIICHHUIO.
2a/102eH08 U3 pacmeopos ux 4yBCTBO Pery.isiTHBHbIE:
coneti, Th Jlabopamopnuiii rOpJOCTH 3a [nanupyior cBou
onvtm Nel3. OTEYECTBEHHYIO  ACHCTBUS B COOTBETCTBHU
Pacnosnasanue consnoti kuciomul HayKy. C TIOCTABIICHHOH 3a/1a4el
U XA0pud086, 6POMUOOE, UOOUOS, H yCIIOBHAMH €C
TE peanu3anuu
21. | Ilpakmuueckas paboma Ne 5. 3HaTh o0IIHe 1 PazBuBath PeryasiTuBHbIE: [loBTopur | PeakTuBbl n
«Onpedenenue codepicanusn MHJMBHyalIbHEIE YMEHUS OcymeCTBJ?HOT b § 12-15 | xumuyeckoe
xnopu O-LOHOE € NUMbeGOIl 800e» CBOUCTBA COJISTHON OLICHUBATH nomaroBbId KOHTPOJIb 060py2l0BaHI/Ie
TE KHCIIOTBL. Y METh CHTYAIHIO U TI0 pE3yNbTaTy Jatuux xmopusa-
OTJIMYAThH COJIAHYIO OIIEpaTUBHO Ilo3naBarenbHbIe: HOHOB
KHCJIOTY ¥ €€ COJH OT MPUHUMATh CtposT peueBoe
JOPYTUX KHCIIOT U COJIEH. penieHue, BBICKA3bIBaHHE B YCTHOH
YMeTh NPUMEHSTD HaXOIUTh U TIHCBMEHHOU (hopMme
TEOpeTHYECKUE 3HAHKSA Ha | aJeKBaTHBIC KommyHnukaTuBHbIe:
MIPAaKTHKE, OOBSCHSITH CIIOCOOBI YUuTHIBarOT pa3HbIe
pe3yabTaThl HPOBOAUMBIX | B3aHMOICHUCTBUS ~ MHEHHS M CTPEMSATCS K
ONBITOB, XapaKTepU30BaTh | C KOOPIMHAIIUH
YCIIOBUS POTEKAHHS OJHOKJIACCHUKaM  Pa3JINYHBIX MO3ULHUIA B
peakimii. ¥ BO BpeMs COTPYIHHYECTBE
NPOBEICHHS

MPaKTUYECKOI




paboTsL.

22.

ITogroroska x ' MA

3akperieHue 3HaHui 1
PACYCTHBIX HABBIKOB

y4- CoL.

YMeHwue penrath THITOBEIC
TIPUMEPHI KOHTPOIBHO-
HU3MEPHUTEITBHBIX
MaTepHaIoB

YMenne

OPUCHTUPOBATHCA
Ha  IIOHMMaHHC

K.YVI.

VYMmenue

CaMOCTOATCIIBHO

IpUYUH YCIICXa B OPraHU30BbLIBATH

yaeOHOI
JIESITENBHOCTH

yueOHOe

B3aUMOJIEIICTBHE B

rpyrre
ILYVY].

YMmenue:

* OCYIIIECTBIIATH aHAJIH3
00BEKTOB C
BBIJICTIEHHEM
CYIIIECTBEHHBIX U
HECYIIECTBCHHBIX
MIPU3HAKOB;

* OCYILIECTBIISATH CHHTE3
KakK COCTaBJIEHHE
LIEJIOTO M3 YaCTeM.
P.YV]I.

YMeHus:
1.OcymiecTBIITH
HUTOT'OBBINA M MOIIATOBBII
KOHTPOJIb 110
pe3yabTaTy;

2. AIleKBaTHO
BOCIIPUHHAMAThH OIICHKY
YUUTENs;

3. Pazimmuate crioco®

U pe3ynbTaT JENCTBUS

Tema 4. Ceoitcmea Kucnopooa u cepwt (7 u)

23.

Kucnopona: nonyuenue u
XMUMHYECKHE CBOMCTBA.
Jemoncmpayuonnstii onvim Ne
9. «llonyuenue u cobupanue
Kuciopooa 6 iabopamopuu

U 3anoHeHue UM 2a3omempay
Jlabopamopuwiit oneim Nel4.
«I'openue cepvl na 6030yxe u 6
kucaopooe» Th
Jlabopamopmuuiit onvim Nel 5.
«l'openue xcenesa, meou,
MAZHUA HA 6030YXe U 6
kucaopooe» Th

3HaTh 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB
SJIEMEHTOB B A-TpyImax,
oIpeieNieHNe MTOHATHS
AJUIOTPONIUU. YMETh
JaBaTh XapaKTePUCTHKY
SJIEMEHTOB H MPOCTHIX
BEIICCTB TOATPYIIITHI
KHCJIOPO/Ia Mo UX
TTOJIOKEHHIO B
TIEPUOIUIECKOM TabIuIe
¥ CTPOCHHIO aTOMOB.
YMeTh 00BACHATD,
ITOYEMY YHCIIO TIPOCTHIX
BEIICCTB B HECKOIIEKO pa3
MIPEBEIIIACT YHCIO
XUMHYECKHAX JIEMEHTOB.

DopmMupoBaTh
LIETTOCTHOE
MHPOBO33pPEHHE,
COOTBETCTBYHOII
ee
COBPEMEHHOMY
YPOBHIO
pa3BuUTHL

HayKH.

PerynsiTuBHbIe:
IUIAHUPYIOT CBOH
IEUCTBHUS B CBSI3U C
MOCTaBJICHHOH 3aJ1auey 1
YCIIOBUSIMHU €€ PEIICHHUS.
ITo3HaBaTesIbHBIE:
CTaBAT U GOPMYITUPYIOT
[ENN U IPOOIEMBI ypoKa
KommyHukaTuBHbIE:
a/IeKBaTHO

UCTIONB3YIOT PEUEBhIC
cpencTBa Ui

3¢ HEKTUBHOTO pEIIeHHS
KOMM YHHKATHBHBIX
3amaq

§17

PeakTuBEI 1
XAMHYECKOE
o0opymoBaHue




24. Cepa. XuMHUecKue CBOMCTBA 3HaTh (U3NIECKUE U dopmupoBaHue PerynsiTuBHblie: PeakTuBsl,
cepel XMMHUYECKHE CBOWCTBA IETIOCTHOTO Pazmiyarot crioco6 n KOJUICKIIUH
. cepbl. YMETh COCTaBIISTh MHUPOBO33pEHHs,  PE3YAbTaT JCHCTBUS XMMHUYECKOE
ﬂemoncmpauuonnbm onslm o
ypaBHEHHS peaKini, coorBerctByioll  Ilo3HaBaTesabHBIE: obopynoBaHue
MNel0 . Annomponnovle HOTBEPSKAAIONINX ero Brasieror 00mmm
MOaud)uKalx;uu cepbol. OKHCIIUTEIbHBIE K COBPEMEHHOMY MPUEMOM DPELICHUS
O3narxomieHue ¢ 06pa3uaMu BOCCTaHOBUTEIIbHEIC YPOBHIO 3a1a4
cepbl u €6 nPUPOOHBIX CBOMCTBA CEpHI, pas3BUTH KoMMmyHukaTHBHBIE: §18
< CpaBHHMBAaTh CBOMCTBA HayKH. JoroBapuBarorcs o
coeouHeHull. Ny
TIPOCTHIX BEILECTB CEPHI U COBMECTHOM
KHCIIOPO/A, Pa3bsCHATh JIeATeNIbHOCTH, TIPUXO/IS
9TH CBOICTBA B CBETE K 00IIEMY PELICHHIO.
Npe/ICTaBICHUH 00
OKHCITUTEIBHO-
BOCCTaHOBHUTEIBHBIX
nporeccax.
25. | Coenuuenus CephI: CEPOBOAOPOI, 3HaTh CIOCO0 MOTYUYCHUS ®dopmupoBath PerynsiTuBHbIe: §19 Arnmapar st
cepo6odopodnas Kucioma CEepoBOJIOpOJIa B OTBETCTBEHHOE YUUTBIBAIOT TPABUIIO B IIPOBE/ICHHS XU~
71a00paTopuu U ero OTHOILIEHHE K IJIAHUPOBaHUM U MHYECKUX peax-
Cynbdusl. N N
. Noll cBoOiicTBa. YMeETh YUYEHHIO, KOHTpOJIE Cocoba it (ATIXP),
gzMoHcmpauuaOHHblu onblam - 3aIMUCbIBATh YPABHCHUSA TOTOBHOCTH U peICHU A npu-
pasybl npUpOOHbIX Cy1bPudos u peaxIuii, crocobHocTh K Ilo3HaBaTe bHbIE: 6op s mostyde-
cynvamos. XapaKTEePH3YHOLIHX CaMOpa3BHUTH Hcronb3yroT moucK HUSI Ta30B MU
Jlabopamopnutii onvim Nel6. CBOICTBA CEPOBOIOPOJIA, 10 U HEOOXOIUMOMN anmapat Kunma
Kauecmeennvle peaxyuu na cynoguo- B HOHHOM BHJIE, camo0o0pa3oBaH  MH(OpMAIMM IS PeakTuBsbl,
uonvt 6 pacmeope. Th MPOBOJIUTH KQYECTBEHHYIO | H IO. BBINOTHEHUS y4E€OHBIX KOJUIEKIMU U
ﬂeMoucmpauuonnblﬁ Onovim M]Z: pe€aKkuuio Ha Cyﬂb(bl/l,ﬂ' 3aHaHHﬁ C XUMHNYECKOEC
«Ilonyuenue ceposodopooa u VIOHBL. HCTIOL30BAHMEM obopynosanue
N yueOHOM JTUTEpaTyphI
u3yuenue e2o c60iCme».
- KommyHukaTuBHbIE:
Jlabopamopnuwiit onvim Nel7:
C 00000 Kontpomupytor
«Cunmes cepoeooopooa. JIeliCTBIE MAPTHEPA.
Kauecmeennwvie peakyuu na
cepo6ooopood u cynrvguovy Th
26. | Coenuuenus CephBI: OKCUJT CEPBI 3HaTh CBOICTBA DopmMupoBaTh PerynsiTuBHbIe: 8§20 Anmnapat ans
(IV), cepHHCTast KHCIOTA U e CEPHHCTOrO raza, OTBETCTBEHHOE YYUTBIBAIOT IIPABUJIO B TPOBENICHUS XH-
O CEepHHCTOH UCIOTEL. YMETh | OTHOLIEHHE K IUIAHUPOBAHUH H MHYECKHX Peak-
) COCTABIIATH yPaBHEHUS YUEHHIO, KOHTpOJIE crocoda it (AIIXP)

Jabopamopnutit onvim Nel8
Kauecmeennvie peaxyuu na
cynb@um- uoHvl 8 pacmeope.
Th

Jemoncmpayuonnotii onvim
Ne 13. «H3yuenue ceoticme
CEepHUCMO20 2434 U CePHUCMOIL
Kuciomoiy

peakuui,
XapaKTePU3YIOIINX
CBOICTBA 3THUX BEIIECTB,
OOBSICHATH PUIUHY
BBIMAACHUS KUCIOTHBIX
JOXKEH, MPOBOAUTD
KaueCTBEHHYIO PEaKIIUIO
HA CYyNb(UT-HOHEIL.

TOTOBHOCTH U
CIIOCOOHOCTD K
CaMOpPa3BUTHIO
51
camMoo00pa3oBaH
U 10, OCHOBBI
3KOJIOrMIeCKON
KYIBTYPHI,
COOTBETCTBYIOII]
e
COBPEMEHHOMY

pemieHus
Ilo3naBaresnbHbIC:
Hcnonp3yroT nouck
HEOOXOIMMON
HHPOPMAIIIH [T
BBITTOTHEHHST YIE€OHBIX
3aJIaHAN C
UCIIOIb30BaHNEM
y4eOHOH TUTepaTypsl
KoMmyHuKaTHBHBIC:
Kontpompyror




YPOBHIO

JIelicTBUE MapTHEPA.

3KOJIOTHYECKOT O
MBIIIIICHHS.
27. | CoenHEeHUSA CepBI: OKCHJI CEPBI 3Hagb CBOfICTPa 5 dopmMupoBaTh 1I)’ermeTI/le)Ie: ; §21 PeakTuBel n
a30aBJICHHOIN CepHOM OTBETCTBEHHOE a3JIMYaroT CIoco0 u XUMHUYECKOE
(VI), cepras KI:ICHOTa 1 c¢ COTH. EI/ICJ‘IOTH. VMeT},p OTHOIIIEHHE K pe3yabTaT ICHCTBUS o0opymoBaHHE
Jlabopamopnuwuii onvim Nel9 I .
Kaweemsennsie peasayut na cyivgam- 3aITHCHIBATE YPABHEHHA YUCHHUIO, O3HABaTeJIbHbIE:
peakuui, TOTOBHOCTH U BrnazgeroT oOmum
UoHbL 6 pacmeope. XapaKTePU3YIONIUX CITIOCOOHOCTh K TIPUEMOM PEIIICHUS
T CBOMCTBaA pa30aBICHHON CaMOpPa3BUTHIO 3a/1a4
CEpHOM KUCIIOTHL, U u KoMMmyHukaTHBHBIC:
Pa3bACHATH UX B CBETE camMo00pa3oBaH JloroBapuBaroTcst 0
npeCTaBJICHUI 00 U 10. COBMECTHOM
SJIEKTPOIUTUIECKOM JIeATEIILHOCTH,
JIMCCOIUAIINN 1 MPUXOMAT K
OKHUCIIUTENLHO- obmeMy
BOCCTAHOBUTEIIBHBIX
mpoleccax, MPoBOAUTh
KaueCTBEHHYIO PEaKITUIO
Ha cynb(}aT-nOHbI.

28. | CBolicTBa CepHOP'I KUCIOTEI 3HaTh CBOWMCTBA JIM4HOCTHBIE. PeryisiTuBHbIC: §21 PeaxTuBbl u
JlaGopamopuwiii onvim Ne20 KOHue¥TpHpOBaHHOH dopmMupoBaTh HHVaHI/IpyTOT CBOH XAMHUYECKOE
Hzyuenue ceoticme cepnoii c?pHom KHCJIOTHI M CLIOCO0 | OTBETCTBEHHOE JIEHCTBUS B obopyoBaHue

e¢ pa3baBiieHUs. YMETh OTHOILIIEHHE K COOTBETCTBHUU C
kucromol, Th OTJINYaTh YYEHHIO, MOCTaBJICHHOM 3a/1aucii
KOHILICHTPUPOBAHHYIO TOTOBHOCTh U U YCIIOBHSIMH €€
CEpHYIO KHCIOTY OT CITOCOOHOCTH K peanuzanuu
paz0aBieHHOMH, CaMOpPa3BUTHIO IMo3naBarTesbHBIE:
yCTaHaBJIMBATh u Bnanerot o6mmm
3aBUCHMOCTB MEXIY camMoo0pa3oBaH MIPUEMOM PEIICHUS
CBOMCTBaMU CEpHOMU U 10. 3a7a4
KHCIIOTBI U €€ KoMMyHuUKaTHBHBIE:
TIPUMEHEHHEM KouTpomupytor
JICHCTBUS IapTHEPA

29. | Ilogrororka k TA YMeTs pemars pacueTHbIE DopMHPOBATh PerynsiTuBHbIe:

3a/1a9M TI0 ypaBHEHHUSAM OTBETCTBEHHOE OCyIIeCTBIISIOT
XUMHYECKUX PEaKIHiA C OTHOIIICHHE K TIOIIATOBBIN KOHTPOJh
HCTIONF30BaHUEM BEIIECTB, | YUCHHIO, IO PE3YNIbTaTy

COJIepIKAIITIX
OIPENINICHHYIO JTOITE0
TIPUMECEH.

TOTOBHOCTB H
CIOCOOHOCTH K
CaMOpa3BUTH
0"
camMoo00pa3oBaH
U 0.

Ilo3naBaresnbHbIC:
Brageror o0mmm
MPUEMOM DEIICHHUS
3agaq
KoMMmyHuKaTHBHBIC:
Kontpomupyror
JIEUCTBHS TTapTHEpa.

Tema 5. Ceoiicmea azoma u gocgpopa (9 v)




30. | A3oT: (bmnqecxne u YMeTh XxapaKTepu30BaTh dopmupoBaTh PerynsiTuBHblie: §23

XIUMHUYECKHE XUMUYECKHE PJIEMEHTBI Ha | ICJIOCTHOE HnuaHI/IpyIOT CBOH

o OCHOBAHUH WX IOJIOKEHUS | MHPOBO33pPCHUE,  JCHUCTBUS B CBS3H C

CBOUCTBA. B MEPUOIUUECKON COOTBETCTBYIOII  ITOCTaBJIEHHOMN 3ajaueil U
CHCTEME U CTPOCHUS MX ee YCIOBHSMH €€ PCIICHHUS.
aTOMOB. 3HaTh CBOWCTBA COBPEMEHHOMY IMo3naBaresibHbBIE:
azora. YMeTb OOBSCHATH YPOBHIO CraBst u GpopMyTUpyIOT
MPUYHHY XUMHYCCKOMN pa3BUTHA IEITH ¥ TPOOJIEMBI YpOKa
WHEPTHOCTH a30Ta, HAyKH, U KoMMyHHKATHBHBIE:
COCTaBJIATh YPaBHECHHUS KOMMYHHKATHB AJICKBaTHO HCIIOIB3YIOT
XUMHYCCKHUX PEaKITHIA, H yIO peUeBBIC CPEICTBA IS
XapaKTePU3YIONIUX KOMIIETEHTHOCT  3((eKTUBHOIrO pereHus
XUMUYECKHE CBOMCTBA b B OOIICHUH U KOMM YHHKATHBHBIX
a30Ta, ¥ Pa3bsICHATH UX C COTPYIHUYECTBE  3a1ay
TOYKH 3PCHUS co
npeCTaBJICHUI 00 CBEPCTHHKAMHU.
OKHCITUTEIBHO-
BOCCTAHOBHUTCIBHBIX
mporeccax.

31. | AMMHAK. 3HaTh MEXaHU3M dopMupoBaTH PeryasiTuBHbIE: 8§24 Jatunk
Jemoncmpayuonnviii onvim Nel4 00pa3oBaHus HOHA LEITOCTHOE l'[nvaanymT CBOH 3JIEKTPO-
onyuenue avmuaxa u e2o AMMOHHS, XHMH'IECKHE MHPOBO33peHHe,  NCHCTBHS B CBASU C NPOBOHOCTH
pacmeopenue & 600e. CBOICTBa aMMHaKa. COOTBETCTBYIOIl  ITOCTaBJICHHOM 3aadei U
JlaGopamopnutii onvim Ne 21 YMeTh COCTaBIATh § ee YCIIOBHSIMU €€ PELICHHUS.

«OCHOGHBLE CEOTICIGA AMMUAKIY YpaBHEHHUS PEeaKLUH, COBPEMEHHOMY Ilo3HaBaTenbHBIE:
XapaKTepU3YIOLINX YPOBHIO CraBst 1 GOpMYyIHPYIOT
Th XUMUYECKHE CBOMCTBA pa3BUTHS Hend W TpobJIeMbl
aMMHaKa, U pa3bsICHATh HayKU. ypoxa
HX C TOYKH 3PEHUS KoMMyHuUKaTHBHBIE:
MIpeCTaBICHUI 00 KonTponupyror
3JIEKTPOIIUTHIECKO JIeHCTBUS TTapTHEPA
¥ Iucconuanyuy u
OKHCIIUTENHHO-
BOCCTaHOBUTEITHHBIX
Tporeccax.
32. | Ilpakmuueckasn pa60ma No 6. YMmers nonyyath aMmmuak | ®opMupoBaTh PerynsiTuBHbIe: §25 PeaktuBel u
«ITonyuenue ammuaxa, peaxieil HOHHOrO 0OOMEHa | KOMMYHHKATHBH HJIvaHI/Ipy}OT CBOU XUMHUYECKOE
. W JTOKa3bIBaTh OIBITHBIM VIO JICHCTBUS B CBSA3H C obopynoBanue
uszyuenue e2o ceonucme». Th . N o .
IyTEM, 9YTO COOpaHHBIN ra3 | KOMIIETEHTHOCT  ITOCTaBIECHHOM 3ajadeil U
— aMMHaK, b B OOIIICHUH U YCIIOBHSIMHU €€ PEIICHHUS.
aHAIIM3UPOBATh corpynandectBe  Ilo3HaBaTeabHbIE:
Pe3yABTATHI OIBITOB 1 co CraBar 1 GopMyIupyroT
nenaTte 0000IIarone CBEpCTHHKAMH B IIEJIH U MPOOIIEMBI ypOKa
BBIBOJIBI. mporecce KoMmMyHUKAaTHBHBIE:
yueOHO- AJICKBaTHO HCIIOTB3YIOT
HCCTICIOBATEIhC  PEUEBBIC CPEACTBA IS
KoM 3¢ HEKTUBHOTO pEIIeHHS
JIeSITEIIBHOCTH. KOMMYHHUKATHBHBIX

3a1a4




33. | Conu aMMOHUSL. 3HaTh KAYECTBEHHYIO dopmupoBaTh PerynsiTuBHblie: 8§26 PeakTHBEI B
Jlaéopamopusiii onvim Ne22 PEaKIHIO Ha HOH KOMMYHUKATHBH anaHI/Ipy}or CBOH XUMHYECKOE
Bzaumooeiicmeue aMMOHHS. YMeTb VIO NEHCTBUS B CBA3H € obopynoBaHue

COCTaBJIISITh YPaBHCHUSI KOMIIETEHTHOCT ~ IIOCTaBIIEHHOM 3ajaueit
. COMe | Xummueckux peakumi, b B OOIIEHUH H Y YCIIOBUSIMU €€
u ammonus co wenovamu Th XapaKTePU3YIOIINX COTPYAHHYECTBE  PEIICHHUS.
XMMHYECKHE CBOMCTBA co IMo3HaBaTebHBIE:
conel aMMOHUS, U cBepctHUKaMu B CTaBAT U GOPMYIHPYIOT
Pa3bACHSITH HX B CBETE nporecce nenM W 1poOiemMbl
MIPEJICTaBIICHUI 00 yueOHO- ypoKa
JNEKTPOTUTHICCKOM uccinenoBaTelisc  KoOMMyHHKATHBHEIE:
JIMCCOIIMAITHH. KOM Koutpomupyrot
JIeATENbHOCTH. JICHCTBHS TTapTHepa

34. | A30THAs KHUCJIOTA. 3HaTh CTpOEHHE ®dopmupoBaTh PeryasituBHbIE: 8§27 Tepmopesucrop-
Jlemoncmpayuonnvie onvimol MOJIEKYJTBI a30THO LEJI0CTHOE YVUYHUTHIBAIOT MPABHUIIO B HBIH TATYHK
NoNel5-17: «ITonyuenue oxcuda KHCITOTBI. Y METh MHPOBO33pEHHE,  IUIAHUPOBAHUM U TeMIIePaTypHl,

OOBSICHSITh, YEMY PABHbI COOTBETCTBYION]  KOHTPOJIE CIocoba natauk pH,
azoma (IV) u uzyuenue ezo
. BAJIGHTHOCTh aTOMa a30Ta | ee pemieHus JATYIUK
ceolicmey; «OKucnenue oxcuoa U €r0 CTENEHb OKUCIEHHUS | COBPEMEHHOMY  Pa3IHYaroT CIocod u 3IIEKTPOTIPOBOH
azoma (I1) 00 oxcuoa azsoma B MOJIEKYJIE a30THOM YPOBHIO pesynbTaT aeiicTBuSA OCTH, ammapar
(IV)»; KHCIIOTBI. Y METh PasBUTHS Ilo3naBaTe/ibHbBIE: JUTSL TIPOBE/ICHUS
«Bsaumoodeiicmeue okcuoa azsoma COCTaBJIATh YPaBHEHUSA HAyKH. HCIIONIB3YIOT MTOUCK XUMHAYECKUX
(IV) ¢ 600011 u Kuciopooom, no- XUMHYECKHUX PEaKiuii, HEO0O0X0MMOH peaxrmit
JIyueHue a30mHoll Kuciomol) JeKAIIUX B OCHOBE MHpOpMaLUH st (AIIXP),
JlaGopamopnuwiit oneim Ne 23. MPOU3BOJICTBA A30THOU BBITIOTHEHNS y4eOHBIX MarHuTHas
Hsyuenue ceoiicme asomuoi KUCJIOTBI, U Pa3bsICHSIThH 3aJaHui C Mellanka
3aKOHOMEPHOCTH HX UCIIOJIb30BAaHUEM

kuctomel Th MPOTEKaHHUSI. y4eOHOU JHUTepaTypHl,

KommyHuKaTHBHbIE:

KOHTPOIHPYIOT

JICHCTBUE MApTHEPA

JOrOBapUBAIOTCA O

COBMECTHOM

JeATENbHOCTH,

MPUXOAAT K 00IIeMy

PEIICHUIO

35. | IIpakmuueckan paooma Ne 7. VMeTh COCTaBIIATh dopMupoBaTh PeryasiTuBHble: §27 PeaxtuBbI 1
«OnpeOeﬂenue Humpam_ UOHO8 8 YpaBHCHUA peaxunﬁ OEJIIOCTHOEC HJI‘E}HI/IpYIOT CBOU XUMHUUYECKOE
numamensnom pacmeope» TB MEeXIy pa30aBICHHON U MHpPOBO33pEHHUE, JEHCTBHSA B 00opymoBaHuE,

KOHIICHTPHPOBaHHON COOTBETCTBYION  COOTBETCTBUU C Jat4ux HUTpAT-
A30THOM KUCJIOTON U ee MOCTaBJIEHHOU 3a/1aueil HOHOB
MeTaJUTaMH, OOBSACHITh HX | COBPEMEHHOMY Y YCIIOBUSIMU €€

B CBETE IPEACTABICHUI YPOBHIO peanu3anuu

00 OKUCIIMTEIBHO- pasBHTHS IMo3HaBaTe/bHBIE:

BOCCTAHOBUTENBHBIX HAYKH. BJIJICIOT OOIINM

MpOLIECCax. NPHEMOM PEILCHHS

3amad
KoMMmyHuKaTHBHBIC:
KOHTPOJIHUPYIOT




JICUCTBHS TTapTHEpa

36. | Conm a30THOM KHMCJIOTBI 3HaTh KaYECTBEHHYIO ®dopMupOBaThH PeryasiTuBHBIE: §28 Jatunk
— HUTpATSL PEaKIiio Ha HUTPAT- EIIOCTHOE IUIAHUPYIOT CBOU 3IIEKTPOIIPOBOIH
. HOHBL. YMETh OTIIMYATh MHpPOBO33peHHe,  JeiicTBus B ocr,
HAemoncmpayuonnsiit onvim COJI a30THOM KUCIIOTHI COOTBETCTBYIOI ~ COOTBETCTBHH C KOJUICKIIAH
Nel8 Obpasywr npupoonbix OT XJIOPUIIOB, CyIb(atoB, | ee TIOCTABJICHHON 3a1a4el
HUMpamos u ocghamos. CyIb(GUIOB U CYNTbQUTOB. | COBPEMEHHOMY M YCIIOBHSIMH €€
ﬂaﬁopamopnblﬁ onvim No24 YMeThb cocTaBIATh YPOBHIO peanusanuu
O3HaKOMACHUE C A30MHbIMU YPaBHEHHS PEaKIIUii pasBUTHA Io3HaBaTeJbHbIE:
u pocoprbimu PasIoKeHUs] HUTPATOB. HayKH, U BJIQJICIOT OOIIHM
OCHOBBI [PHEMOM pPEIIeHUs
Yyoobperuamu. SKONIOTMYECKON  3a7au
Pacnosnasanue azomnvix KYJIBTYPBL KoMMyHHKATHBHbBIE:
yooopenuti. Th KOHTPOIHPYIOT
Jabopamopnuwuit oneim Ne 25 ACHCTBIL MapTHEPa
«Onpeodenenue ammuaunou
cearumpol u mouesunvly Th
37. | ®ocdop. Coenunenust pochopa: | 3HaTb aLIOTPONMHEIE dopMHpOBaTh PeryisiTuBHbIC: 8 29, § 30 | PeakrtuBsI 1
okenn pocdopa (V), MOJ{HQ)HKauMH ¢docdopa, OTBETCTBEHHOE TUIAHUPYIOT CBOM XUMHUYECKOE
cBOICTBa OEJIOro U OTHOILIEHHE K JENCTBUSL B CBSI3H C o0opynoBanue
oprodocdopHas kucnoTa u ee kpacHoro ¢ocdopa. YMeTh | ydeHuto, MIOCTaBJICHHOM 3aJauci
conu. ®ochopHble yroOpeHust COCTABIIATH YPABHEHU rOTOBHOCTb U ¥ YCIIOBUSIMU €€
Hemoncmpayuonnusiii onsim XUMHMYECKHUX PEaKLHM, CIOCOOHOCTB K perieHus
M)lg TB 06pa3ubl KpaCHOZO XapaKkTEePpU3YIOIINX CaMOpa3BUTHIO Ilo3naBaTeabHLBIE:
docgpopa, oxcuoa docdopa (V), cBoiicTBa (ocdopa. u CTaBAT U (GOPMYIUPYIOT
camMooOpa3oBaH M€ H  TNPOOJIEMBI
npupoomnvix gocghamos.
& H 0. ypoka
Jlabopamopnwiii oneim Ne26 KoMMyHHKATHBHBIC:
«lopenue cepul u pocgpopa na aJIeKBaTHO UCIIOIB3YIOT
6030yxe u 6 kuciopooe» Th PEUEBBIE CPENCTBA V1A
Jabopamopuutii onvim Ne27 ¢ exTHBHOrO permer
O3HakoMmieHue ¢ a30MHbIMU U ;(;);/Iah:{{yﬂnxams}mx
Gocpoprvimu yooopenusmu. Th
38. | IlogroroBka k T'NA YMeThb cocTaBIATh DopMupoOBaTh PerynsiTuBHbie:
YPaBHEHUS peakiuii, KOMMYHHKATHBH  IUIAHHUPYIOT CBOH
XapaKTePHU3YIOLINX VIO ICICTBUSL B CBSI3H C
XUMHYECKHE CBONCTBA KOMIIETEHTHOCT MOCTAaBJICHHOH 3a7a4uen
¢docdopa, okcraa b B OOIIICHUN 1 U YCIIOBHSIMH €€
¢docdopa(V) u pocopHOl | COTpyAHHUUECTBE  pEIICHUS
KHUCIIOTBI, ¥ Pa3biACHATh HX | CO Io3HaBaTeJbHbIE:
B CBETE CBEPCTHUKAMHM B CTaBSIT M (POPMYIHPYIOT
[peIICTaBIeHHI 00 nporecce Hemd W OpobIeMbl
3IEKTPOIIUTUYECKON yueOHOH yYpoKa
Jucconyanyuu u JCATCIIbHOCTH. KommyHukaTuBHbIe:

AJICKBATHO MCITOJIb3YIOT




OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX
Mpoleccax, IPOBOIUTh
Ka4eCTBEHHYIO PEaKIIUIO
Ha QocaT-HOHEI.
[onumats 3HaUCHHE
MHUHEPaIbHBIX YI0OpCHUIH
JUTSL paCTEHHM.

peyeBbIe CPENCTBA ISt
3(h(HEeKTUBHOTO pernIeHuUst
KOMM YHHUKATHBHBIX
3a1a4

Tema 6. Ceoiicmea yenepooa u kpemnuus (7 u)

39. | Yruepon, GU3NUeCKHe CBOUCTBA. | YMETh XapaKTepH3oBaTh DdopmupoBaTh PeryasiTuBHbIe: §31-§832
Annomponus yanepoda: aimas, XUMHYECKHE 3IEMEHTBI LEJI0CTHOE TUIAHUPYIOT CBOH
IVA-rpynns! Ha MHPOBO33PEHHE,  JCHUCTBHUSA B CBSI3U C
epaghum, kapou, ghyninepetul. 9 y
. OCHOBAaHMH MX TIOJIOXKEHHUS | COOTBETCTBYIOL]  ITOCTAaBJICHHOM 3a/1a4eil
XUMHUYECKHE CBOMCTBA B MEpPUOMYECKOH CHCTeME | ee U YCIIOBUSMU €€
yriaepoaa. U CTPOCHMS UX aTOMOB. COBPEMCHHOMY peuIcHus;
Jemoncmpayuonunstit onvim Ne2( Nwmets npeacTapieHue 00 YPOBHIO pa3IMyaroT Crocod u
Mooenu kpucmaniuweckux peuwemox AJUTOTPOITHBIX pa3BUTHUSA pe3ysbTar JeUCTBUS
anmasa u epaguma. MoAn(UKALUIX Yriepoaa. | HayKu, U Ilo3HaBaTeJbHBIE:
3HaTh CBOMCTBA IMPOCTOIO | KOMMYHHKATHB CTaBAT U
BEILlECTBA YIJIsl, UIMETh H YIO (hOpMYITHUPYIOT LIENH |
npescTaBIeHUe 00 KOMIIETEHTHOCT ~ MpOOJIEMbI YPOKa;
aacopouuu. YMeTh b B OOILLIEHUH CO BJIAJICIOT OOLINM
COCTaBJIATh YPaBHEHUS CBEPCTHUKAMH. MPUEMOM PelLICHHS
XUMUYECKUX PEaKLUM, DopmMuUpOBaTh 3a7a4
XapaKTEePU3YIOIIHX OTBETCTBEHHOE KoMMyHMKATHBHBIE:
XMMHYECKHe CBOICTBa OTHOLIEHHE K a/IeKBAaTHO UCIOJIB3YIOT
yriaepoma  Kak YUCHHIO, pedeBble CpecTBa s
BOCCTaHOBUTEISI U KaK TOTOBHOCTB H 3¢ PEKTHBHOrO pereHus
OKHUCIIUTEI. CIIOCOOHOCTB K KOMM YHHUKATUBHBIX
CaMOpPa3BUTHIO 3a/1a4; I0rOBapUBAIOTCSI
u 0 COBMECTHOU
€aM0o0o0pa3oBaH  NeATENbHOCTH IO
U 1o0. PYKOBOJICTBOM
YUHTEIIS
40. | Okcupl yriaepoaa. YrapHbli u 3HaTh CBOKHCTBA OKCHIA dopMupoBaTh PeryJsiTMBHbIE: §33- 8§35 | Jlatumk
YTIIEKUCIIBIH Ta3bl. YTONbHAs yrnepoza(Iv), KOMMYHUKATHBH  yqHTBIBAIOT NPABHIIO B JICKTPO-
Ka4CCTBCHHYIO PCAKIIMIO HA | YIO IUTAHUPOBAHUU U MPOBOJTHOCTH,
KHCJIOTa, Kap6OHaTBI > _
5 YIIIEKHCIBIH Ta3. YMeTbh KOMIIETEHTHOCT ~ KOHTPOJIE Crocoba MarHuTHas Me
HAemoncmpayuonnviii onvim Ne2l JIOKa3bIBaTh XapaKTep bBOONIEHMM M pElleHus IIaNKa, Ipuoop
Obpasybl npupoonix KapooHamos u OKCHIa, 3aITHChIBATh cotpynHndectBe  KOMMyHHKATHBHbIE: JUISL TIOJTyYEHH St
CUTUKAMOS. YPaBHEHUs PEAKIIMiA, co KOHTPOJIUPYIOT JEHCTBUE ra30B WIIH ara-
Jlabopamopnuiii onvim Ne2§ XapaKTEPU3YIOLIUX CBEPCTHUKAMIL napTHepa. pat Kurma

KauecTBeHHas peakuus Ha
yrnekucnbiii ras. Th

Jlabopamopnbwtii onvim Ne29
KauecTtBennas peaknuAa Ha Kap6OHaT-

non. TH
Jlabopamopnuiit onvim Ne 30

CBOMCTBA KUCIOTHBIX
OKCH/I0B.3HaTh CBOHCTBA
YTOIBHOU KUCIIOTBL.
YMeTh cocTaBIATh
YpaBHEHHMS PeaKIny,
XapaKTepU3yIOInX
TIpeBpalieHne KapOoOHATOB

PeryasiTuBHBIC:
pa3nuyaioT Crocod u
pe3yabTaT ACHCTBUSA
IloznaBaTesnbHbIC:
BJIAZEIOT OOIIUM
MPHUEMOM PEUICHUs 3a1a4
KoMMmyHukaTHBHBIC:




«Bzaumooeiicmeue uzeecm-
K080il 8000l C Y2NeKUCIbIM
eazom» Th

B TUIPOKApOOHATHI U
00paTHO, IPOBOANTH
Ka4eCTBEHHYIO PEaKIIHIO
Ha KapOOHAT-HOHBI.

JIOrOBapPHBAIOTCS O
COBMECTHOM
JIESATEILHOCTH, MPUXOJIST
K 00IIeMy pPErIeHUI0

41. | Ilpakmuueckas paboma No8. YMeTp nony4yath U PazBuBath PerynsiTuBnblie: 8 36 PeakTuBbl u
«Ilonyuenue okcuda yznepoda coOuparth OKcus yMEHHs OCYILECTBIIAIOT XUMHYECKOE
(IV) u usyuenue ezo ceoiicme. yraepoma(IV) B OIICHHBATh MOIIArOBBIil KOHTPOIb obopyaoBaHue

n1abopaTopuu U CHUTYALUIO U 10 Pe3ybTaTy
Pacnosnasanue kapoonamos. JIOKa3bIBATh HAIIMYUE OIIEpaTHBHO Ilo3HaBaTeJabHbIE:
6 JIaHHOTO Ta3a. YMeThb PUHAMATh CTPOSAT PEYEBOE
pacrio3HaBaTh COJIU pelieHue, BBICKa3bIBaHHE B YCTHOM
YrOJNIBHOM KHCIIOTHI. HaXOUTh U MMIChMEHHOH (opme
aJIeKBaTHbIC KoMMyHHKATHBHBIE:
CIOCOOBI YUHUTBIBAIOT pa3HbIe
B3aUMOJICHCTBUSL  MHEHHS M CTPEMSATCS K
c KOOpAUHAIUU
OJHOKJIaCCHHUKaM Ppa3INYHbIX HO3HHHﬁ B
U BO BpeMs COTPYAHUYECTBE
MIPOBENCHUSA
[IPAKTUYECKON
paboThI.

42. | Kpemuuii u e2o coeOuHenus. 3HaTh CBOMCTBA KpeMHHA, | Pa3BuBaTh Ilo3naBaTebHbBIE: 8 37 PeaxTuBbI U
Jlemoncmpauyuonnusiii onvim okcuna kpemuus(I1V), yYMEHHS BBIOMpalOT Hanboee 8 38 XUMHYECKOES
Ne22 O6pasyvi npupoonsix PUHHY PasiHHs OLICHUBATh 3¢ dexTUBHBIEC CIOCOOBI obopyoBaHue

(u3nuecKux CBOMCTB CHUTYaIHIO U pelieHust 3a1a4,
KapOOHAmMos U CUIUKAMO8. BBICIIIHX OKCHJIOB OIEePaTHBHO KOHTPOJIMPYIOT U
Jlabopamopnuiii YIIIEpO/Ia U KPEMHHS. NIPMHAMATh OLICHMBAIOT IIPOLIECC U
(zanumamenvnustit) onvim Ne 31 VMeTh COCTaBIIATh pelieHue, pe3yapTaT AesITENbHOCTH
«Boipawusanue 60dopocieii YPaBHEHHS XHMHICCKHX HaXOJUTh HCTIONB3YIOT MOHCK
TE peakuuii, aJIeKBaTHbIC HEO00XO0IUMOi
CUTUKAMHOM K1eey XapaKTePU3yOIINX CIIOCOOBI nuHdopmanuu s
CBOICTBAa KPEMHH, B3aMMOJIEHCTBUS ~ BBIIIOIHEHUS YdeOHBIX
oKcuIa c 3aJaHUH C
kpemansA(IV).3HaTh OITHOKJIACCHUKAaM  HCIIOJIb30BAHHEM
CBOICTBa KPEMHHUEBOI 1 BO BpeMs y4eOHOH JTUTEpaTypHl,
KHCITOTBI, KAYECTBEHHYIO MPOBEACHUS BJIAJICIOT OOIIM
PEaKIUIO HA CUITUKATBL. CaMOCTOSATENBHO  TPHEMOM PEIICHUsS 3a/1a4
YMeThb coCcTaBIATh it paboTEIL. KommyHukaTuBHbIe:
ypaBHEHHST XUMHIESCKUX JIOTOBapHBAIOTCS O
peakuui, pacupeneieHuu
XapaKTePU3YIOIINX (hyHKIMH 1 poneii B
CBOICTBa KPEMHHEBOI COBMECTHOI
KHCITOTBI U €€ COoJIel. JeATEINEHOCTH

YYUTHIBAIOT Pa3HEIC
MHCHHS U CTPEMSATCS K
KOOpIMHAIINN
Pa3IIYHBIX TTO3HITAH B
COTPYJHUYECTBE




JA0roBapuBarOTCsa O

COBMECTHOI
JIeSITEIbHOCTH IO,
PYKOBOJCTBOM
yUuTens
43, | Iloaroroska k TA 3HaTh CTpOEHHE ATOMOB DopMHUPOBaTh PeryasiTuBHBIC:
HEMEeTaJlJIOB, U3MEHEHUE LEIOCTHOE BHOCSIT HEOOXO/TUMEIE
CBOMCTB MPOCTHIX MHPOBO33peHHE, KOPPEKTUBBI B ICHCTBHE
BEIIECTB HEMETAJUIOB U COOTBETCTBYIOII  IIOCTIE €0 3aBEPILIECHHS Ha
HX COSTUHEHUH B ee OCHOBE €r0 y4eTa
3aBHUCUMOCTH OT 3apsaa COBPEMEHHOMY CJICJIAaHHBIX OIIMOOK.
g]pa aTOMOB HEMETAJJIOB. | YPOBHIO Ilo3naBaTenbHbIC:
YMeTh 00BSICHITH Pa3BUTHS CTpOSIT peyeBoe
CBOICTBA HEMETAJUIOB U UX | HayKH, U BBICKa3bIBaHUE B YCTHOMN
COEIIMHEHUH B CBETE KOMMYHHMKATUB Y MMCbMEHHOU (opme
Npe/ICTaBICHUH 00 H yIO KoMMyHuKaTHBHBIC:
OKHCIHUTEIbHO- KOMIIETEHTHOCT ~ KOPPEKTUPYIOT
BOCCTAHOBUTEJIBHBIX b B OOIIICHUH U JIEWCTBUS TapTHEpPA
peakuuiax u COTPYAHHUYIECTBE
3JIEKTPOJIUTUYECKOU co
JUCCOIMAIINH. CBEpCTHUKAMH B
nporecce
yuebHOit
JEATEIbHOCTH.
44, | IloaroroBka xk TA 3HaTh CTPOEHHE aTOMOB DopMHpOBaTh PeryasituBHbIC: [Toaroros
HEMETaJJIOB, U3MEHEHHE LIETIOCTHOE BHOCSIT HEOOXO/ITUMBbIC UTBCS K
CBOIMCTB IPOCTHIX MHUPOBO33pEHHE, KOPPEKTUBEI B ICHCTBHE KOHTPOJIb
BEIIIECTB HEMETAIIJIOB U COOTBETCTBYIOII  IIOCJIE €T0 3aBEPILICHHUs Ha HOMY
HX COEIUHEHHUH B ee OCHOBE €r0 y4era TECTUPOB
3aBHCHMOCTH OT 3apsija COBPEMEHHOMY ClIeJIaHHBIX OIIMOOK. AHUIO
siIpa aTOMOB HEMETAJUIOB. | YPOBHIO ITo3HaBaTesbHBIE:
YMeTh OOBSICHSTH pasBUTHUA CTPOSIT pedeBoe
CBOICTBa HEMETAJUIOB U X | HAYKH, U BBICKa3bIBaHNE B YCTHOH
COCIMHEHMII B CBETE KOMM YHUKAaTHB U TIHCBMEHHOU (hopMme
TIpeCcTaBICHAI 00 H yIO KomMmyHukaTuBHbBIE:
OKHCIIHUTENBHO- KOMIIETEHTHOCT ~ KOPPEKTHPYIOT
BOCCTAHOBUTEIILHBIX b B OOIIIEHUU 1 JIEMCTBUSA TIApTHEPA
peaKuusx u COTPYIHUYECTBE
3IIEKTPOIMTUYECKON co
JIVICCOIHAITAH. CBEpPCTHUKAMH B
nporecce
yaeOHOI
JIeATEIBHOCTH.
45. | KoHTpoOJIbHOE TeCTUPOBAHME 710 YmMers HCIIONB30BATH DopMHpOBaTh PerynsiTuBnbie: IosTOpHUT
noopaszoeny «IIpaKTHKYM 1o MIPUOOPETEHHBIE 3HAHNS. OTBETCTBEHHOE OCYIIECTBIIAIOT b IO
o OTHOILIECHHE K MOUIATOBBIN U y4eOHHKY
H3YHEHUIO CBOUCTB YUYEHHIO, UTOTOBBII KOHTPOIb MaTepual
IMPOCTBIX BELICCTB FOTOBHOCTb U IO PE3yIbTaTy TTaBBI

HEMETAJNJI0B HX

CIIOCOOHOCTD K




coeTMHEeHH I




CaMOpa3BUTHUIO
u
camMo00pa3oBaHI
10.

Tema 7. Obuue u unousudyanvuvle ceolicmea memannog (11 u)

46. | O0mue pU3NIECKue u YMeTh NIPUMEHSATh ®dopMHpOBATH PeryasiTuBHBIE: § 39-42, PeaxtuBpl 1
XMMUYECKHE CBOMCTBA METAJIOB: | 3HAHMA O 5 LeJIOCTHO® pUHUMAIOT 1 ynp. 4, XHUMHHECKOE
DPEaKIMH C HEMETAIaMH, METaJUTMIECKOM CBS3H | MHUPOBO33PEHIE, COXPAaHSIIOT TECTOBBIC | 00OpyHOBaHUE

IUISL pa3bsCHEHUST COOTBETCTBYIOIIIEE y4eOHyI0 3a/1a4y, 3aJIaHusE;
KHCIOTaMH, COJLIMH. . (bu3UYEeCKHX CBOMCTB | COBPEMEHHOMY IUIAHUPYIOT CBOU
BoccranoBuTeIbHBIC CBOWCTBA METaJIJIOB. YPOBHIO Pa3BUTHS NERCTBYS B
MCTAJUIOB. Qﬂekmpoxwwuttecmtﬁ YMeTh nonbp30BaThCs HayKH. COOTBETCTBUH C
pﬂ() HanpggfceHuzz MemaJijlos. QJICKTPOXUMHNUYCCKUM IIOCTaBJIEHHON 33]13‘1617[
Jadopamopnviii onvim Ne32 PSIOM HATIPSOKEHUH U YCIOBHAMU €€
Baaumodeticmeue Memauios ¢ METAaJIIOB, COCTABJIATh peanu3anuu
4 ypaBHEHUsI Ilo3HaBaTeJbHbIE:
pacmeopamu coeu. XUMHUYECKUX PEAKIINH, UCTIONB3YIOT 3HAKOBO —
B3zaumooeticmeue memannos XapaKTEPU3YIONIUX CHMBOJINYECKUE
(Maenusl, YyuHka, dncenezda, meou) ¢ | CBOHCTBA METaIlIOB, cpencTsa
pacmeopamu Kuciom 1 O0BSICHATD CBOMCTBA KoMMyHHKATHBHbIE:
TE METAJIJIOB B CBETE apryMEHTHPYIOT CBOIO
. NPEJICTABIICHUI 00 MO3ULMIO U
Hemoncmpayuonnvtii onvim OKHCJIUTENBHO- KOOPJMHHUPYIOT €€ C
No23 Uzyuenue obpaszyos BOCCTAHOBUTEJIbHBIX TIO3HIUHK [TAPTHEPOB B
MeMALLOB. poreccax. COTPYIHHYECTBE
OMpPEJICIISIOT CBOO
JINYHYFO TTO3UIHIO,
aJIeKBaTHYIO
i depeHIMpoBaHHY
0 CaMOOLIEHKY CBOHX
YCIIEXOB B yueOe

47. | lllenoyHble METAILIIBI. YMeTh DopMuUpOBaTh PerynsiTuBHbIie: §43 PeakTnBEI B

CoeMHEHHS MENOYHbIX XapaKTepH30BaTh OTBETCTBEHHOE MIAHAPYIOT CBOH XUMHUYECKOE
IIEOYHBIC METAUIBI | OTHOIIEHHME K JIEHCTBHS B CBSI3H C obopynoBanue

METaJJIOB
Hemoncmpayuonnstii onvim
No24 Bzaumooeticmeue
WeNIOYHBIX MEMALI08 C 8000

Ha OCHOBAaHHMH HX
TOJI0KEHHS B
TIEPUOINYECKOU
TaOIUIIE U CTPOSHHUS
aTOMOB, COCTaBJIATh
YpaBHEHUS PEAKIH,
XapaKTePU3YIOIINX
CBOMCTBA MIETOYHBIX
METAJLIOB, H
OOBSICHSATH UX B

CBETE TpeICTaBICHUH
00
SJIEKTPOIMTUYECKON
JIUCCOLMAIINN 1
OKHCIIUTEIBLHO-

MOCTaBJICHHOH 3aJ1auen
U YCIIOBHSIMH €€
pEIICHHS, YIUTHIBAIOT
MIPaBHIIO B
TUTAHUPOBAHHUN 1
KOHTpOJIE criocoda
peteHns
ITo3naBaTeabHbIE:
CTaBAT U GOPMYITUPYIOT
[ENTN 1 IPOOIEMBI YpOKa
HCIIONB3YIOT TTOMCK
HEO0OXO0JUMOM
HHPOPMAIIH TS
BEITIONTHCHHS Y4EOHBIX
3aJIaHAN C

YYEHHIO, TOTOBHOCTD
U CIIOCOOHOCTP K
€aMo00pa30BaHUIO.




BOCCTAaHOBHUTEILHBIX HCIIOIB30BAaHUEM
MpoLeccax. y4eOHOM JTUTEpaTyphl
KoMMmyHuKaTHBHBIC:
aJIeKBATHO UCIIOJB3YIOT
peyeBbIe CPENCTBA ISt
3(h(HEeKTUBHOTO pernIeHuUst
KOMM YHHUKATHBHBIX
3a/1a4 YUUTBIBAIOT
pa3Hble MHEHHS U
CTpPEMSATCS K
KOOPMHAIINH
Pas3IUYHBIX TO3UINHI B
COTPYIHHYECTBE
48. | CBoiicTBA MIETOYHO3EMEIBHBIX VMmers ®dopMHpOBaThH PeryasiTuBHBIE: 8§44 Peaktusbl u
METAJUIOB U UX COSIUHEHHUH. XapaKkTepr30BaTh LIeI0CTHO TIAHUPYIOT CBOU XUMHYECKOe
Jlemoncmpayuonnoiii onvim Ne25 seMenThI [IA-rpynme! | MUPOBO33pEHNE, NeHCTBUS B CBA3H € obopyoBaHue
I N HAa OCHOBAHUH MX COOTBETCTBYIOIIIEE [MOCTABJIEHHOM 3a1aueil
MeMmaiog ¢ 80O0LL MOJIOKCHHUS B 5 COBPEMCHHOMY U YCIIOBUSIMU €€
O6pasybl GaicHeduix RPUPOOHBIX MEPUOIUYECKOI YPOBHIO Pa3BHTHS PEIIICHHS, YIUTHIBAIOT
. TaOJIUIIC U CTPOCHHUS HAYKH, U MPaBHJIO B
coeOuHeHUTl MA2HUSA, KATbYUSL.
aTOMOB. YMeETh KOMM YHUKATHBHYIO TUTAHUPOBAHUH U
COCTaBJISATh KOMIIETEHTHOCTh B KOHTpOJIE criocoda
ypaBHEHHs peakuuii, | OOLICHMH U peLIeHHs
XapaKTepU3yIONIUX COTPYIHHIECTBE CO IHo3HaBareabHbIC:
CBOMCTBA KaJbIWUS U B3POCIIBIMH U CTaBsT ¥ HOPMYITHPYIOT
ero COCHHHCHHﬁ, u CBECPCTHHUKaAMH. e u HpO6J’IeMI:-I YpOKa
OOBSICHSTh UX B CBETE HCIOJIB3YIOT IIOUCK
npejcTaBieHuii 06 HEO0OX0IUMON
3JIEKTPONUTHYECKOH vHpOpMaImH st
MUCCOIMAIINH U BBITIOJTHEHHST YUEOHBIX
OKHCJIUTEIBHO- 3a1aHKH C
BOCCTAaHOBHUTEIIBHBIX HCII0Ib30BAHUEM
HpoIECccax. yaeOHOI TUTepaTypsl
KoMMyHHKATHBHbIE:
AJIEKBATHO HUCIIONB3YIOT
peveBBIe CpeaCTBA ISt
3(h(HheKTHBHOTO pemeHust
KOMMYHHKAaTHBHBIX
337184 yIUTHIBAIOT
pasHbIe MHEHHUS 1
CTPEMSITCS K
KOOPIHHAIIAH
Pa3IMYHBIX MO3ULUI B
COTPYIHUYECTBE
49. | CBoicTBa COEOMHEHUI KAJIBIIVS. 3HaTh KauecTBeHHYI0 | DOopMHUpOBaThH PerynsituBHbIE: §45 Peaktusbl 1
YKeCcTKOCTE BOIBI PEaKIUIO HA HOHBI LIETOCTHOE MIAHKPYIOT CBOH XUMHUYECKOe
JaGopamopnsiii onvtm Ne33 KaJblHs. 3HATh, YEM MHPOBO33PEHHE, JIHCTBHS B CBA3H C obopyoBanue
00ycoBieHa COOTBETCTBYIOIIIEE MTOCTaBIIEHHOM 3aauei

O3nakomieHue co ceoucmeamu

JKECTKOCTD BOJBbI.

COBPEMCHHOMY

1 YCIIOBUAMHU €€




U npespaweHUAMU KapOOHAmMo8
u euopokapoonamos. Th
Jlabopamopnuiit onvim Ne34
Yempanenue srcecmxocmu 600vl
8 domawinux ycrogusx TH

YMeTh pa3bsiCHATh
CIIOCOOBI yCTpaHEHHs
KECTKOCTH BOJIBL

YPOBHIO Pa3BUTHUS
HayKH, U
KOMMYHUKATUBHY
10 KOMIIETEHTHOCTD
B OOILLIEHUU 1
COTPYJIHUYECTBE CO
B3pOCIIBIMH U
CBEPCTHUKAMHU.

PELICHUSI, YIUTHIBAIOT
MPaBUIIO B
TUTAHUPOBAHUH U
KOHTpoOJIe criocoda
pelieHus
ITo3naBaTeabHbIE:
CTaBAT U (OPMYITUPYIOT
IeJIM U POOIIEMBI YpOKa
HCIIOJIB3YIOT MTOUCK
HE00XO0JUMOM
HHPOPMAIUH JUTS
BBIMOJTHEHHST YI€OHBIX
3aJJaHul ¢
HCIIOIB30BAHUEM
yueOHOM TUTepaTyphI
KoMMyHHUKATHBHBIE:
aJIeKBATHO UCIIOB3YIOT
peyeBbIe CPECTBA IS
3¢ GEKTHBHOTO PEIICHHSI
KOMMy'HI/IKaTI/IBH])IX
3aJ1a4 YYUTHIBAIOT
pa3m)le MHCHHUA U
CTpeMSITCS K
KOOpAMHAIINU
Pa3JIMYHbIX [TO3ULUI B
COTPYJHUYECTBE

50.

CBoiicTBa aTIOMUHUS
Jlemoncmpauuonnslit onovim
Ne26 Bzaumooeticmsue
anromunus ¢ 600ot. Qopaszyvl
BANCHETUUUX NPUPOOHBLX

COeOUHeHULl ANTOMUHUS

YMeTh cOCTaBIATH
ypaBHEHHUS
XUMUYECKUX PEaKLUM,
XapaKTepU3YIOLINX
001111e CBOMCTBA
AJTFOMHMHUS,

OOBSICHATD OTH
peakuuu B CBEeTe
TIpeCTaBICHAIN 00
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX
mporeccax.

DopmMupoBaTh
LIETIOCTHOE
MHPOBO33pPEHHE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA

HaYKH, H
KOMMyHHUKAaTUBHYIO
KOMIETEHTHOCTb B
OOIIIEHNN U
COTPYIHHYECTBE CO
CBEPCTHUKAMH B
rporiecce yaeOHoM
JeATENbHOCTH.

PeryasiTuBHbIE:
TUTAHUPYIOT CBOU
IEUCTBUS C
IMOCTaBJICHHOM
3a7a4eil U YCIOBUSIMHU
ee

pelIcHHUS, OLICHUBAIOT
TIPaBHILHOCTD
BBIIIOJHEHHUS IEHCTBUS
IMo3naBaTeJbHbIE:
CaMOCTOSITEIBHO
BBIIEIISIOT U
hopmynHpyIOT
TIO3HABATEIEHYIO IIETTb,
UCIIONB3YIOT O0IIIe
TIPUEMBI PEIICHNUS 3a1a4
KommyHukaTuBHbIE:
JIOMYCKaIOT
BO3MOKHOCTh
Pa3IIMYHBIX TOYEK
3peHwsI, B TOM YHUCIIC HE
COBIIAJAIONINX C UX
COOCTBEHHOI U
OpUEHTHPYIOTCS Ha

§ 46

PeaktuBnl u
XUMHYECKOE
obopynoBaHue




MO3ULHUIO MapTHEpa B

o0IIeHN: 1
B3aUMOJICHCTBUM
51. AM(bOTepHOCTb OKCHUJIa U VMeTh A0Ka3bIBATh dopmMupoBaThH PeryasiTuBHBIE: § 47 PeakTuBbl u
THAPOKCHUIA AMFOMHHHSL. aM(pOTepHBIH IIEJIOCTHOE IIAHHPYIOT CBOR XUMHYIECKOE
JaGopamopnuiii onvim Ne35 xXapakTep MHPOBO33PCHUE, nefieTsus ¢ § obopymoBaHue
COCIMHEHMUS, COOTBETCTBYIOIICE TIOCTABJICHHOH 3a1aucii
IHonyuenue Zu()pOKcu()av COCTaBJIATh COBPEMEHHOMY U YCIIOBUSIMU €€
QNIOMUHUA U 63AUMOOCUCMEUE YpaBHCHHUS YPOBHIO Pa3BUTHS PpCIlICHHUS, OIICHHBAIOT
€20 C KUCIomamu u weiouamu. COOTBETCTBYIOIIHX HAyKH, U MPaBHIHLHOCTh
XUMHYCCKHUX PEaKIMi | KOMMYHUKATHBHY BBITIOTHCHHS JCHCTBUS
U OOBSACHSATDH X B 10 KOMIIETCHTHOCTh Ilo3naBaTenbHbBIE:
CBETE MPEJICTABJICHUN | B OOLICHUU U CaMOCTOSITEITLHO
00 COTPYIHUYECTBE CO BBIJICIISIOT U
3JIEKTPOTUTHIECKOM CBEPCTHHKAMH B hopMyIHPYIOT
JTIUCCOLIMAITUH. nporiecce yueOHOMH MO3HABATENILHYIO 1ICTh,
JIeSITEIIBHOCTH. HCIIOJIB3YIOT 00IIHe
MIPUEMBI PELLIECHUS
3a7a4
KomMMyHuKaTHBHBIE:
JIOITYCKAIOT
BO3MOYKHOCTb
Pa3IMYHBIX TOYEK
3pEHHsI, B TOM YHCIIe
HE COBMAJIAIOIINX C UX
COOCTBEHHOM U
OPUECHTUPYIOTCS
Ha
MO3ULIMIO TTApTHEpa B
00IIIeHNN U
B3auUMOJIEHCTBUH
52. | Keneso. 3HaTh CTpOEHHE ®DopMHpOBaTh PeryasiTuBHbIE: § 48 JlaTunk
Jemoncmpayuonnviii onvim Ne27 aToMma jKenesa, LIEIIOCTHOE anaHprK)T CBOU JIaBJICHMSI,
O6pasywl pyo ncenesa. ¢uzngaeckue u 5 MHPOBO33PEHUE, neficTsuA ¢ PEaKTHUBHI U
XMMHYECKHE CBOMCTBA | COOTBETCTBYIOIICE TIOCTaBJICHHON XAMHAYECKOE
Corcuzanue sicenesa 6 Kenesa. YMeETb COBPEMEHHOMY 3aa4eidl ¥ YCIOBHSAMH obopyoBaHue,
KMCJlopan u xjaope. Pa3bACHATH CBOMCTBA | YPOBHIO Pa3BUTHS ee KOJUIEKIIUHA

Jlabopamopmnuiii onvim Ne 36
«OKucnenue jcene3a 60 61a)HCHOM

6030yxen Th

JKeJe3a B CBETE
TIpeCTaBIICHAMN 00

OKHCJIMTCIBbHO-
BOCCTAaHOBHUTCIIBHBIX

nponeccax u
SHGKTpOHI/ITPI‘{eCKOﬁ

JUCCoHraInu.

HaYKH, H
KOMMYHUKAaTUBHY
10

KOMIETEHTHOCTB B
OOIIIEHNN U
COTPYIHUYECTBE CO
CBEPCTHUKAMH B
nporecce yaeOHOH
JIeATEIbHOCTH.

PCIICHHUS, OHCHHUBAIOT
IIPaBUIIbHOCTD
BBIIIOJIHCHUA HeﬁCTBHﬂ

Ilo3naBarenbHbIe:
CamMocToaTensHO
BEIJICIISIOT U
thopmynupyroT
TIO3HABATEIEHYIO IIETTh,
UCTIONB3YIOT 00IIIe
TIPUEMBI PEIICHUS 3a1a4
KoMMmyHukaTHBHBIC:
Homyckatot
BO3MOYKHOCTH




Pa3JINYHbIX TOUCK
3pC€HUA, B TOM YUCJIC HE




COBIIAJAOIMIKUX C UX

COOCTBEHHOH.

53. | CBolicTBa COEIMHEHUN Kee3a: 3HaTh CBOWCTBA dopmMupoBaTh PerynsiTuBHblie: 849 PeakTuBbl u
OKCHIOB, THAPOKCHIOB M COJIEit coequnaeHuit Fe(Il) u 1IEJI0OCTHOE HﬂVaHI/IpyIOT CBOU XUMHUYECKOE
senesa(ll u I11). Fe(III). Ymets MHPOBO33pEHUE, neficteus ¢ obopynoBaHue

. COCTaBJIATh COOTBETCTBYIOIIIEE TIOCTaBJIEHHOH
Jlabopamopnuiit onvim Ne37 ypaBHEHHUS COBPEMEHHOMY 3a/a4€il U yCIOBMAMM
Ilonyuenue 2uopokcudos COOTBETCTBYIOLINX YPOBHIO pa3BUTHS ee

peaxiuii B cBeTe HayKH, pCIICHHKA, OLICHUBAOT
aceneza(ll) u (I1l) u npescTaBieHni 06 KOMMYHHKATUBHYIO ~ HPaBUJIBHOCTh
gzauMooeticmaue ux 3NEKTPOIHTHICCKO KOMIIETEHTHOCTb B BBITIOJIHCHHSI ACHCTBHSI
c W IUCCOLIMALIUU U 00LIIeHNH 1 ITo3naBaTennLHbIE:
OKHCITUTEBHO- COTPYIHUYECTBE CO CamocrosTenbHO
kucromamu u wenouamu. Th BOCCTaHOBHUTEIBHBIX CBEPCTHUKAMH U
Tporeccax. B3POCIBIMHU. BBINEIIAIOT 1
(hopmynupyroT
TO3HABATENILHYIO LIElb,
UCTIONB3YIOT 00IIne
MIPUEMBI PEILIEHU 3a1a4
KoMMyHHKATHBHBIE:
Homnyckaror
BO3MOXKHOCTb
Pa3IMYHBIX TOYEK
3peHus, B TOM YHCIIe He
COBINAJIAIONIMX C UX
COOCTBEHHOM.
54. | Ilpakmuueckas paooma No9. YMeTb NPUMEHSTH Pa3BuBath ymeHus PerynsiTuBHbIe: 850 PeaxTuBbl u
Pewienue sxcnepumenmansuplx | TCOPETHICCKIE OLICHUBATh OcCyIecTBISIOT XUMHYECKOe
3HAHUS Ha MPAKTUKE, | CHTYAaLHIO U THOIIArOBBI KOHTPOJIb obopynoBaHue
3a0au no meme «Obugue u
. OOBSCHATH OIIepPaTHBHO TI0 Pe3yabTaTy
UHOUBUOYAIbHbLE COTICH6A HaGIIIOIeHUs 1 IPUHUMATH To3HaBaTe bHbIE:
memannosy. Th Ppe3yJIbTaThI pemienne, Haxomuth  CTPOST peveBoe
MPOBOJMMBIX ONBITOB, | a/J€KBAaTHbIE BBICKA3bIBaHHE B YCTHOM
XapaKTeprU30BaTh CIIOCOOBI U TIHCBMEHHOU (hopMme
YCIIOBUS TEUECHHS B3aUMOJCHCTBHS C KommyHnukaTuBHbIe:
peakiuii 1o KOHIa B OIHOKJIACCHUKAMH Y4UTBHIBAIOT pa3HbIe
pacTBOpax BO BpeMs MHEHHS U CTPEMSATCS K
3JIEKTPOJIUTOB. MIPOBENICHUS KOOpIMHAIIUH
MPaKTUYECKOU Pa3IMYHBIX MO3ULUI B
paboTEL. COTPYIHUIECTBE
55. | IToaroroska k TA O0600mHTH 3HAHUS DopMHPOBaATh PeryasiTuBHbIE: ITosTOpHT
1o TeMe «MeTaiuibl» | LEeIOCTHOE BHocsaT HE0OX0aMMBIE b TEMY
MHPOBO33PEHHUE, KOPPEKTUBHI B JCUCTBUE «Merann
COOTBETCTBYIOLICE HOCTIE er0 3aBepLICHUS BD).
COBPEMECHHOMY Ha OCHOBE €r0 U ydera
YPOBHIO pa3BUTHS XapakTepa CIelaHHbIX
HayKH, OHIMOoK
KOMM yHUKATUBHYIO KommyHuKkaTUBHbIE:

KOMIICTCHTHOCTH B

KOHTPOJIHUPYIOT




| o0meHn! 1 JICUCTBHS TTapTHEpa




COTPYIHHYECTBE CO
CBEPCTHUKAMU H

B3POCIIBIMHL.

56. | KoHTpoOJIbHOE TeCTHPOBaHMe 710 | YMETb ucnonb3osats | GopMHUPOBATH PerynsituBHbIe: 1 IToBTopuT
noopasoeny «IIpaKTHKYM 110 TIPUOOPETEHHBIE OTBETCTBEHHOE OCYIIECTBIIAIOT b IO

o 3HAHMS. OTHOLICHHE K UTOTOBBINA U y4eOHHKY

H3YYCHUIO0 CBOUCTB .

YYEHHUIO, TOTOBHOCTh  TTOLIATrOBBIA KOHTPOJb MaTepua
MPOCTHIX BEMIECTB 1 COCOOHOCTB K TI0 Pe3yIIbTaTy IJ1aBEI
MEeTAJLJIOB UX COeTUHEHUID CaMOpa3BUTHIO U Ilo3naBarenbHbIE:

caMo00pa3oBaHUIo. CTpOST B

MUCEMEHHOU (hopMme.
Pazgen S. OcHOBBI ONIBITHO-IKCIIEPUMEHTATBLHON U MPOEKTHOM JesiTeJIbHOCTH (124)

57. | Texuuka  0€30MaCHOCTH  TIPH | Vmenne 1.Pa3Butue 1 PeakTuBHI U
BBITIOJTHEHUN  CaMOCTOSITENIbHBIX | xapakTepH30BaTh BHYTPEHHEH MO3UINH XHMHUYECKOE
OIIBITOB u BKCHepI/IMeHTOB B | BakHeliiue IOKOJIbHUKA Ha 060pyz[OBaHI/Ie
AOMalITHUX YCIOBUAX 144 C | XuUMHUYECKHE MMOHATHS: | YPOBHC
HUCITIOJIB30BAHUECM 060py}10BaHI/I$I XUMUYECKUN 3JIEMEHT, MOJIOXKHUTCIIBHOTO
XUMUYECKOH 1abopaTopuu. KinaccnuKanys OTHOULIEHHMS K HIKOJIE,

BEIIECTB MOHUMaHHS
HEOOXOAUMOCTH
y4eHus,
BBIPAXXCHHOI'O B
npeoOiafaHuu
yuebHo-
HIO3HABaTEJIbHBIX
MOTHBOB H
HpenoYTeHUH
COLIMAIILHOT O
croco0a OLEHKH
3HAHMUI;
2.®opmupoBaHue
BBIPAKEHHOU
yCTOIYMBOM yueOHO-
M03HABATEIbHOH
MOTHBAIIUH YICHHS

58. | Ilpakmuueckasa paboma Nel (). Hcnonb3oBanue 1. OpuenTanus Ha K.YV]. 1 PeakTuBBI 1
Th Oobpawenue co cmexknom nabopaTopHOro NOHWMAHWE IPUYMH ~ YMeHHs  paboraTh B XHUMHYECKOE
(ccubanue cmeknAHHOU 060pynoBaHKS 1 ycrexa B ydeOHoit napax. 000py10BaHHE
mpyoKu, uzzomoenenue: CTEKIISTHHOM MOCY/IbI, | AESTEbHOCTH; ILYVY/.
nunemku; Kanuiaiapoe; MIPOBEJICHUE 2. YuebHo- Ymenus HaOIIO/1aTh,
npocmeunwiux y3ioeé; HECJIO)KHBIX TI03HABATEIIbHBIN JleJlaTb  BBIBOABI  IIpU
npocmentmux npuoopos), Th SKCIIEPHMEHTOB JUISL | MHTEPEC K HOBOMY IIPOBE/ICHHH OIIBITOB.

JIOKa3aTeNbCTBA yueOHOMY P.YY .
BBIJIBUTaeMBIX MaTepuaiy u YmeHue
TIPEATNIONOKEHNH; croco0am peneHus CaMOCTOATEIBHOTO
OIMcaHue HOBOW YaCTHOM BCIICHNA
PE3ybTaToOB 3THX 3agaun 9KCIIEPUMEHTAILHON
pabor JIeATEbHOCTH,

OIMCBIBATh XUMUYECKHE
peaKImy, HaOIIJaeMBIe




B XOA€ SKCIICPUMCHTA.

59.

XUMHWYECKUN aHAIU3:

KaueCTBEHHEBIN 1
KOJIMYECTBEHHBIN

3HaHHE OCHOB
XAMHUYECKOrO aHAJIN3a

1. OpueHTanus Ha
TTOHUMAaHUE TPUIUH
ycriexa B y4eOHO#
JIeATeNLHOCTH;

2. Y4eOHo-
MIO3HABATENBHBIN
MHTEpEC K HOBOMY
yueOHOMY
MaTepuany u
croco0aM pereHust
HOBOI1 YaCTHOU
3a/1aun

K.YVYI.

1. Ymenue
JIOTOBapHBaTHCS U
MPUXOHUTH K 00IIEMY
PELICHUI0 B COBMECTHOM
JIeATeNIbHOCTH;
2.YMeHue npoayKTHBHO
paspemarh KOH(IUKTHI
Ha OCHOBE ydeTa
MHTEPECOB M MO3UINI
BCEX €r0 Y4aCTHHUKOB
ILYVY .

1. ®opmupoBatb
YMEHHE TIPOBOJIUTh
CpaBHEHHE U
KJIaccH(UKALHUIO TI0
3aJJaHHBIM KPUTEPUSIM;
2.DopmMupoBaTh y
yUanmxcs
MPE/ICTaBIICHUE O
HOMEHKJIAType
HEOPraHUYECKUX
COEJIMHEHHI.

P.YVY/.

1. YMeHue yauThIBaTh
BBIJICJICHHBIC YUUTEIIEM
OpPUEHTHPHI IEHCTBUS B
HOBOM Y4e€OHOM
MaTepuaie B
COTPYIHUYECTBE C
yUuTeNeM;

2. YMmeHue
TUTAaHUPOBATH CBOU
IEUCTBUS B
COOTBETCTBHH C
MOCTaBJIEHHOU
3a7a4eil ¥ yCIOBUSIMU €€
peann3aIum.

PeakTHBEI B
XUMHYECKOE
o0opymoBaHHE

60.

TeOpeTI/I‘{CCKI/IC OCHOBBI OIIBITHO-

JKCIEPUMEHTAIBHON

HpOCKTHOfI JACATCIIBHOCTH.

)51

YMenne o0bICHATH
3aKOHOMEPHOCTH
H3MEHEHHUS CBOMCTB
BEIIECTB , 3HAHNUE
OCHOB
AKCIEPUMEHTATBHOMN
Y IPOEKTHOU
NEATEINHLHOCTH

1.Pa3Butne
BHYTPEHHEHN MO3ULIUN
IIKOJIBHHKA Ha
YpOBHE
IIOJIOKUTEIBHOIO
OTHOIIEHHUS K IIIKOJIE,
IIOHUMAaHUS
HEOOXOIUMOCTH
YUCHHUS,
BEIPAKCHHOTO B
npeobaataHun
y4ueOHO-

K.YV].

1. Y™Mmenue:

* CTPOUTD MOHSITHBIE
JUTsl TTapTHEpa
BBICKA3BIBAHMS,
YYUTHIBAIOIINE, YTO
mapTHep 3HACT U BUIIUT,
a 4TO HET;

* 32/1aBaTh BOMPOCHL;
* KOHTPOJIMPOBATH
JICHCTBUS TTAPTHEPA.
ILYVY].

PeakTuBEI B
XAMHUYECKOE
o0opymoBaHHE




TI03HABaTENNBHBIX
MOTHBOB H
TIPEATIOYTEHNN
COIMAJIBHOTO
crioco0a OIeHKH
3HAHU;
2.DopmupoBanue
BBIPaKEHHON
yCTOWYMBOW y4eOHO-
MI03HABaTENIbHON
MOTHBAIMN yIEHHUSI.

YMmenue:

* OCYIIECTBIISATH aHAJIH3
00BEKTOB C
BBIJIEJIEHHEM
CYIIECTBEHHBIX U
HECYIIIECTBCHHBIX
TIPU3HAKOB;

* OCYILIECTBIIATH CHHTE3
KakK COCTaBJICHHE
LIEJIOr'0 M3 YacTei.
P.YV].

YMenus:
1.Ocy1iecTBasTh
HATOTOBLIN M IOIIATOBEIH
KOHTPOJIb 110
pe3yIbTaTy;

2. AleKkBaTHO
BOCHpI/IHI/IMaTB OHCHKy
YUHTENS;

3. Paznuuars crocob

Y PE3YNbTAT IEUCTBUS

61.

Br16op Tembl poekxTa.
[InanupoBanue
JESITEIILHOCTH.

‘YMeHue IUIaHUpOBaTh
COOCTBEHHYIO
9KCNEPHUMEHTAIIBHYIO
JEATENBbHOCTD ,
YMEHHE BBIIBUTATh
TUIIOTE3bl, CTABUTh
HPOEKTHBIC 3aJaUH.

Pa3BuBath
CITOCOOHOCTE K
CaMOOILIEHKE Ha
OCHOBE KpHUTEpUsI
YCIIEITHOCTH
yueOHOIt
JIEeATEILHOCTH

K.YVY].

1. Ymenue
JIOTOBAapHUBATHCS U
MPUXOANUTH K O0LIEMY
PELLIEHUIO B COBMECTHOM
NIeSITEILHOCTH;
2.YMeHue
MPOIYKTHBHO
paspemaTbh KOHPIUKTHI
Ha OCHOBE ydJeTa
MHTEPECOB U MO3ULIUI
BCEX €ro Y4acTHHKOB
ILYV].

1. YMeHHne

MIPOBOIUTH
CpaBHEHHE U
KJIaCCU(UKAIIHIO 110
3a/IaHHBIM KPUTEPHSIM;
2. ®opMHUpOBATH Y
yUaImxcs
MIpeICTaBICHAE O
HOMEHKJIaType
HEOPTaHMYECKIX
COEMHEHUN

P.YVY/.

1. YMeHHe yIUTHIBATh
BBIJICIICHHEIE
YUUTENIEM OpHUCHTHPHI
JIECTBHUS B HOBOM
yaeOHOM

MaTepuale B




COTPYAHUYECTBE C
YUUTENEM;
2. YMeHue IaHupoBaTh




CBOM JICHCTBYUS B
COOTBETCTBHH C
MOCTaBJICHHOH 3aadeit
U YCIIOBUSIMH €€

peanu3anum.
62. | [lonrotoBka  mpoekra. COop | Vmenue 1.PasBurHe K.YV/I. PeakTHBHI U
nHGOpMAIIMK IO JAHHOW TEME. | MIaHupoBaTh BHyTpeHHeil nosunun 1. YMenue: XMMHYECKOE
MO[[GJII/IpOBaHI/Ie HpOGKTHOfI COOCTBEHHYIO IIKOJIbHMKA Ha * CTPOUTH IIOHSATHBIC 00opyIoBaHNE
ACATCIbHOCTH. 9KCIICPUMECHTAIbHYIO CaMOCTOSTCIbHOC JJ1s TapTHEpa
JeATENBHOCTH , MIPOEKTUPOBAaHUE BBICKA3bIBaHHS,
yYMEHHE BBIJIBUTaTh y4eOHOM YUYUTBIBAIOIINE, YTO
THITOTE3BI, CTABUTH JIeSITeNbHOCTH TapTHEp 3HAeT ¥ BUAHUT,
TIPOEKTHBIE 3aJIa4H, 2.dopMupoBaHue a 4To HET;
cobupath BBIPa)KEHHOM * 3371aBaTh BOIPOCHI;
uHbopmanuio u3 YCTOMUYUBOW y4eOHO-  * KOHTPOJIUPOBAThH
Pa3IMYHBIX TMO3HABATEILHOM JIeMcTBUS MapTHEPA.
HWCTOYHHUKOB, MOTHBAIIMH YUEHUS ILYVY].
AHAJIM3UPOBATh, YMeHue:
MOJIEITUPOBATh * OCYILIECTBIISATh aHAIH3
IKCICPUMEHT 00BEKTOB C
BBIZICJICHUEM
CYHIECTBCHHBIX U
HECYHICCTBEHHBIX
MPU3HAKOB;
* OCYILECTBJISITh CHHTE3
KaK COCTaBJICHHE
LIEJ0r0 U3 YacTEeH.
P.YY .
YMmenus:
1.OcymiecTBisITh
WUTOrOBBIM U MOLIATrOBBIN
KOHTPOJIb 110
pe3yJnbTary;
2. AzexkBaTHO
BOCIPHHHUMATD OLIEHKY
YUHUTEIS;
3. Paznmyats crocod
W PE3YNbTAT JICUCTBUS
63. | Beimonnenue yHe6HLIX Hcnons3oBanme K.YV/. PeakTuBbl 1
IPOEKTOB, 71a60paTOPHOIo 1. Ymenue XMMHYECKOe
OIIBITHO | o0opymoBaHUS U JIOTOBApUBATECS U obopynoBaHue

- OKCIIEPUMEHTAIIBLHBIX Pa0OT.
IIpakTnueckne padoTbl 1O
TeMaM [POEKTOB YYalluXcH,
Th

CTEKJISTHHOM MOCYIbI,
TIpOBEICHNE
SKCHEPUMEHTOB IS
JI0Ka3aTeNbCTBA
BBIIBATa€MBIX
MIPEATNOIOKEHUI;
OITFICaHHE
PEe3yNbTAaTOB 3TUX
pabor

MPUXOANUTH K O0IIeMY
PELIEHUIO0 B COBMECTHOM
JeATEINbHOCTH;
2.YMeHue npoayKTHBHO
paspemaTb KOHQIUKTHI
Ha OCHOBE ydeTa
MHTEPECOB M MO3UINI
BCEX €r0 YYaCTHHKOB
IL.YY].

1. ®opmupoBaTh
YMEHHE TIPOBOJIUTH




CpaBHEHHC U
KJIacCH(UKANHUIO 10
3a/IaHHBIM KPUTCPHSIM;
2.®opmupoBats y
ydaliuxcs
MpECTaBICHAE O
HOMEHKJIAType
HEOPTaHMYECKIX
COCJIMHEHUH.

P.YV].

1. YMeHHE yIUTHIBATH
BEIJICIICHHBIC YIUTEIIEM
OPHUCHTHUPHI JICHCTBUS B
HOBOM y4e€OHOM
MaTepuae B
COTPYIHUYECTRE C
YUHUTEIIEM;

2. YMenue
HHaHI/IpOBaTB CBOH
JEUCTBUS B
COOTBECTCTBUU C
MMOCTaBJICHHOMN

3a7ia4ei U yCIIOBUSAMU €€
peanu3aum.

64.

IToaroroBka y4eOHBIX ITIPOEKTOB
K 3allUTe

Pa3zBuBath
CIIOCOOHOCTD K
CaMOOLIEHKE Ha
OCHOBE KpHUTEpHUs
YCTICIIHOCTH
yuebHOit
NeITENbHOCTH

K.YYI.

1.Ymenue
UCIIOIb30BaTh Pedb IS
PEryJIsIIH CBOETO
eHCTBHUS,

2.AnekBaTHO
UCIIOIb30BaTh PEUEBbIC
CpenCcTBa Ul peIICHUs
Ppas3INIHBIX

KOMM YHHKATHUBHBIX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHE, BIIA/ICTh
JTUATTOTIYECKON (hopMOit
peun

P.YY .

Ymenue
CaMOCTOSITETHHO
a/IeKBAaTHO OIICHUBAThH
MPaBUIBLHOCTD
BBINTOTHEHHS ICHCTBUS 1
BHOCHTBH HEOOXOJJIMBIE
KOPPEKTHBHI B
HCIIOJTHEHHE KaK 110
XOJIy €ro pean3alum,
TaK ¥ B KOHIIE ICHCTBHSL.
IL.YY].

‘YMeHue: 0CylEeCTBIATh




CpaBHEHHUE U
KJIaCCU(UKAIIHIO,
BBIOHMpast KPUTEPUH JJIS
YKa3aHHBIX JIOTHUECKHUX
orepanuii;

CTPOUTD JIOTHYECKOE
paccyxaeHue

65.

[IpomexxyrouHas aTTecTarus.
3amura IpoeKToB

YMeHue oBaaeHus
HABBIKAMH KOHTPOJIS
M OIICHKH CBOE€ii
JIEeATEILHOCTH,
YMEHUE MPEIBUICTh
BO3MOXKHEIE
MOCJIENCTBUSA CBOUX
IEeNCTBUI

‘VYMeHHe oLieHUTh
CBOU y4cOHBIC
JIOCTHKEHHS

K.YV]I.

1.Ymenue
UCIIOJIE30BaTh PeUb JIIS
PETYISIHIA CBOCTO
JICCTBUS;

2.AnekBaTHO
HCIOJIb30BaTh PEUCBhIC
CpeZCTBa IS PEIICHUSI
Pa3THYHBIX
KOMMyHI/IKaTI/IBH])IX
3a/1a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKA3bIBAHUEC, BJIAJICTh
JIaIoruueckoit popmoi
pedn

P.YV].

YMenue
CaMOCTOSITEIILHO
aJIeKBaTHO OLIEHUBATh
MIPaBUIBHOCTh
BBITNIOJIHEHUS IEUCTBUS U
BHOCHUTEH HEOOXOAUMBIE
KOPPEKTHBHI B
HCIIOJHEHHE KaK 110
XOIy €ro peau3allii,
TaK U B KOHILIE JE€HCTBUS.
ILYVY].

YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIaCCU(UKAIIHIO,
BEIOMpAst KPUTEPUU IS
YKa3aHHBIX JIOTHYECKIX
ornepanuii;

CTPOHTH JIOTHIECKOE
paccyxaeHne

66.

IlonroroBka k [ A:
pelieHue NpaKkTUKo
OPHUEHTUPOBAHHBIX 3a/IaHUI

YMeHue oBi1aieHus
HABBIKAMH KOHTPOILS
H OIICHKH CBOEH
JIEATEILHOCTH,
YMEHUE TPEBUACTD
BO3MOKHBIE
MOCHEICTBHS CBOUX
JeNCTBHIN

YMeHue o1eHnThb
CBOM yueOHbBIE
JOCTHKEHHSA

K.YVYI.

Ymenue
CaMOCTOSITEIHHO
OpraHU30BHIBATH
yueOHOe JeficTBHE.
IL.YVY].

Ymenue
peoOpa3oBEIBAThH

PeakTnBEI B
XAMHYECKOE
o0opymoBaHne




nHpopmManuro

u
3 OJJHOT'O BUJIA B JPYrOM.
P.YVY/.
‘YMeHue cocTaBisiTh
IUIaH pelIeHus
POOIEMBI
67. | IloaroroBka x ' 1A: VYMeHue OBJIaieHUS VMeHHe OLEHUTh K.YVI. PeakTHBHI U
penieHue MpakTuKo HaBBIKaMU KOHTPOJIS CBOU y4cOHBIC YMenue XUMHUYECKOE
OPUCHTHPOBAHHBIX 3aI{aHI/II7I M OIICHKH CBOE€ii TIOCTUXKCHUS CaMOCTOATCIIbHO 060py2l03aH1/1e
JIeSITEIbHOCTH, OpraHU30BBIBATH
yMEHHE MPEABUIETH yueOHOe JieiicTBHE.
BO3MOJKHBIE ILYVY].
TIOCIIEICTBHSI CBOUX YMmenue
JICHCTBUI peoOpa3oBLIBATH
nHpopmanuro
u
3 OJHOT'O BUJA B JPYrOM.
P.YVY].
YMeHue cocTaBiATh
TJIaH perieHus
POOJIEMBI
68. | O0O0OIIEeHNEe, CHCTEMATH3aIMA U | 1.3aKpericHue 1. YMenue K.YVYI. Pa6ora ¢
KOppEKIUA 3HAHUU ydaluxcs 3a 3HAHUHI U PACYETHBIX OPHEHTUPOBATLCSA HA  YMEHHE TECTaMU
KypcC <<3KCHepI/IMeHTaJII>Ha$I HaBBIKOB y4-Csl. TIOHUMaHUE NIPUINH CaMOCTOSITEIIbHO (uHAUBUI
XUMU», 9 xiacc. 2. YMeHue pelaTthb ycrexa B ydeOHOH OpraHU30BbIBAT YaJbHBIC
TecTOBBIII KOHTPOJIb. TUIIOBBIE IPUMEPHI JIeSITeTbHOCTH b yueOHOE 3a/1aHus)
KOHTPOJIbHOM B3aMMOJIEHCTBUE B
paboTsL. rpymme
ILYVY].
YmeHue:

* OCYIIECTBIISATH aHAIH3
00BEKTOB C
BBIJIEJIEHMEM
CYIIIECTBEHHBIX U
HECYILIECTBEHHBIX
MIPU3HAKOB,;

* OCYILIECTBIISITH CUHTE3
KaK COCTaBJICHHE
LEJI0r0 U3 YacTEMN.
P.YVY/.

YMenns:
1.OcymmecTBisITh
HWTOTOBBIN M TTOIIATOBBIN
KOHTPOJIb 10
pe3yabTaTY;

2. AlekBaTHO
BOCIIPHHAMATH OICHKY
YUUTEIS;

3. Paznmuats criocod

U pe3yAbTAT ACHCTBU
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	Обеспечение учащихся:
	внеурочной деятельности «Экспериментальная химия» с использованием оборудования центра «Точка роста»
	с описанием универсальных учебных действий, достигаемых обучающимися
	Личностные результаты
	Метапредметные результаты
	Предметные результаты
	Обучающийся получит возможность научиться:
	Оценка тестовых работ.
	Оценка реферата.
	Оценка проекта.
	Тематика исследовательских и проектных работ с использованием оборудования центра «Точка роста»:

	Введение в курс «Экспериментальная химия» (2 ч)
	Демонстрационный эксперимент № 1. Ознакомление с лабораторным оборудованием; приѐмы безопасной работы с ним.

	Раздел 1. Многообразие химических реакций в экспериментальной химии (15ч) Тема 1. Химические реакции (6 ч)
	Практическая работа № 1 «Правила техники безопасности при работе с лабораторным оборудованием. Правила пользования нагревательными устройствами»

	Тема 2. Электролитическая диссоциация (9 ч)
	Практическая работа №3. «Определение концентрации соли по электропроводности раствора»

	Тестовый контроль по разделу «Многообразие химических реакций в экспериментальной химии»
	Тема 4. Свойства кислорода и серы (7 ч)
	Тема 5. Свойства азота и фосфора (9 ч)
	Практическая работа № 6. «Получение аммиака, изучение его свойств».
	Практическая работа № 7. «Определение нитрат-ионов в питательном растворе»

	Тема 6. Свойства углерода и кремния (7 ч)
	Практическая работа №8. «Получение оксида углерода (IV) и изучение его свойств. Распознавание карбонатов».

	Контрольное тестирование по подразделу «Практикум по изучению свойств простых веществ неметаллов их соединений» Тема 7. Общие и индивидуальные свойства металлов (11 ч)
	Раздел 3. Основы опытно-экспериментальной и проектной деятельности (12ч)
	Промежуточная аттестация. Защита проектов
	Тестовый контроль.



