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Pabouasi nporpaMmma cocTaBJ/ieHa HA OCHOBeE CJIeIYIOIUX JOKYMEHTOB:
O @OyHIaMEHTaJIBHOTO si/ipa coJepaHus OOIIero oOpa3oBaHUs U B COOTBETCTBHH C
l'ocymapcTBeHHBIM  cTaHmapToM  oOmiero  ooOpazoBaHusi  (mpuka3  MUHHCTEpCTBA
obpasoBanus u Hayku Poccuiickoii @eneparuu ot 17.12.2010 1. Ne 1897).
[ Pabounx  mporpamm. Ilpeamernas  nuamst  yueOHukoB  [.E.Pymsurtuca,
O.I'.®enpamana.  §8-9  kjaccel: mocobue uIg  yuuTened  oOmieoO0pazoBaTEIbHBIX
opranuzanuii /H.H. I'apa. — 2 u3x., mon. — Mocksa: [Ipocsemenue, 2013 r.

O @enepanbHblii 3akoH «O0 oOpazoBanun B Poccuiickoit @enepanmm» Ne273-03
ot 29 nexabps 2012.
O [TpumepHO#l TporpamMMbl OCHOBHOTO 00mIero oOpa3oBaHUs MO XUMHUU i 8-9

KJlaccoB, nomyiieHHass JlemapTamMeHTOM 00pa3oBaTeNbHBIX NPOrpaMM U CTaHIapTOB
obmiero oopazosanus MO PO.

0 denepanbHOTO  TEpPEeUHs  YYCOHHKOB, PEKOMEHJOBAHHOTO  (IOMYIIEHHOTO)
MunucrepcTBoM 00pa3oBaHusi U Hayku P® K HUCHONb30BaHUIO B 00pa3oBaTEIbHOM
nporiecce B 001eo0pa3zoBaTenbHbIX YapexkaeHusax Ha 2021-2022 yueOHbIH roi.

O TpeboBanmii K pe3yabTaraM OCHOBHOTO OOIIEro oOpa3oBaHus, MPEICTABICHHBIX B
(dbenepalbHOM TOCYIapCTBEHHOM 0OOpa30BaTebHOM CTaHIapTe oOmero oOpa3oBaHHs
BTOPOTO TOKOJIEHHs. B Hell Takke Y4YUTHIBAIOTCS HJEH Pa3BUTHA U (HOPMHUPOBAHHS
YHUBEPCAJIbHBIX YU€OHBIX TEUCTBUH I OCHOBHOTO OOIIEro 00pa3oBaHusI.

0] Meroauueckux  peKOMEHJALMM  MUHUCTEpPCTBA  IIpocBelleHus  Pocculickoin
Oenepanun o «Peanuzammu  00pa3oBaTENbHBIX MPOTPAMM  €CTECTBEHHOHAYYHOH W
TEXHOJIOTUYECKOI HANpaBICHHOCTEH 10 XUMHH C UCIOJIB30BAHUEM O0OPYAOBAHHS LIEHTPA
«Touka pocTa» (yTBEpKICHBI pacnopsbkeHrneM MuHHCTEpCTBa MpocBelieHus: Poccniickoit
®enepanuu ot 12 ssuBaps 2021 r.Ne P-6).

[ OcHoBHoO# oOpazoBarensHOl Tporpammbel MBOY COIIl Ne 17 um. WM.JIL.Ko3wips
noc. [laymsackoro Ha 2021-2022 y4eGHbIH ro1.

O [TonoxkeHus o CTPyKType, MOpsIKe pa3pabOTKU U YTBEPKIECHUU pabounx mporpamm
no ®I'OC, Ilpunoxenue Ne§ x mpukazy MbOY COII Ne 17 um. M.JI.Ko3wips moc.
[ITaymsinckoro ot 11 auBaps 2018 r. Ne 37.

[ Yueonoro rana MBOY COII Ne 17 um. W. JI. Koseipst moc. [laymsHckoro Ha
2021-2022 yueOHbIit ro.

YyeOHO-MeTOAMYECKOE oO0ecnedyeHre Kypca XHMHHM OCHOBHOW 0011e00pa3oBaTe/ibHOM
HIKOJIBI

1. Pymswtuc I'. E. Xumus. 9 xknacc. ®I'OC: y4ed. nis obmeoOpa3oBar. yupexaeHu /

I'. E. Pynsutuc, ®@. I'. ®enpaman. — M.: IIpocsemenue, 2019.
2. Xumus: 9 KI1.: SJIEKTPOHHOE MIPHIIOKEHUE K YICOHUKY.
3. Tapa H. H. Xumusa. PabGoune mnporpammsbl. Ilpenmernas nunust yuebuuxoB I. E.
Pymsutuca, ®@. I'. ®enpamana. 8—9 knaccer / H. H. I'apa. — M.: IIpocBenienue.
4. TabpycesaH. . Xumwms: paGouass terpaap: 9 xin. / H. U. T'abpyceBa. — M.:
[Ipocsemienue.
5. Tapa H. H. Xumus: 3agaunuk c «momomnukom»: 8—9 xi. / H. H. T'apa, H. W.
["abpyceBa. — M.: IIpocBemienue.
6. Pamenxuii A. M. Xumusi: qupaktudeckuid matepuan: 8—9 k. / A. M. Pagenkuii. — M.:
[Ipocsemienue.
7. TapaH. H. Xumusa. Ypoxu: 9 xi. / H. H. I'apa. — M.: [IpocBemienue.
8. boposckux T.A. Tectb mo xumun. A30T u Gocdop. Yriepoa u kpemHuid. MeTtamibl.9
kinace: K y4ueOHuky I'. E. Pynmsutuca, ®@. I'. ®@enpamana «Xumusa. 9 kmacen. @I'OC (x
HOBOMY yueOHUKY) — M.: M3marenbctBO «Ok3amen», 2017. — 111c. (Cepust «YuebOHO-
METOJAMYECKUN KOMILJIEKT).
9. bopoeckux T.A. Tecrbi mo xumun. Kiaccudukanus XUMUYECKUX PEAKIIH.
XUMHYECKHE peakluu B BOJAHBIX pacTBopax. l'ajmorensl. Kucmopom m cepa. 9 kiacc: k
yueOnuky I'. E. Pymsutuca, ®@. I'. ®denpamana «Xumusa. 9 xmace». I'OC (k. HOBOMY
yuebHuKy) — M.: U3natenbctBo «Dk3amen», 2017. — 109 c. (Cepust «Y4eOHO-METOINISCKUI
KOMILJIEKT).
10. Ilepeuens mudpoBbIX HHPOPMAIMOHHBIX pecypcoB MHTepHeTa:



IlepeyeHb TOCTYNHBIX HMCTOYHUKOB HHPOPMAK

B pasznene npencTaBieH CIMCOK KHUT U CCHUIOK Ha CAalThI, B KOTOPBIX Oosiee MOoApoOHO
OCBEILIEHbI Pa3JINYHbIE ACTIEKTHl paCCMAaTPUBAEMBIX BOMPOCOB. VX MOXHO PEKOMEHJI0BaTh Kak
YUUTENI0, TaK U 00y4aeMbIM, IPOSIBUBIINM HHTEPEC K U3y4yaeMOl TeMe.

l. Bacunwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukyMm no aHaIUTHYECKON XHUMUU:
VYue6. mocobue amst By3oB.— M.: Xumus, 2000.— 328 c.
2. I'pocce D., Baiicmantenr X. Xumus s mo003HaTeNnbHBIX. OCHOBBI XUMHUU U

3aHuMarenbHble onbIThl.I JIP.1974.I1ep.c Hem.— JI.: Xumus, 1979.— 392 c.
3. Hepnroubi B. @.Mup Boasl.— JI.: Henpa, 1979.— 254 c.

4. Kumun J1. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo st cryneHToB.— M.:
MI'MY, 2006.— 322c.
5. Hcnonp3oBanue MUQPPOBBIX TaOOpaTOpHil MpH 00y4eHUH XMMUHU B CpeaHel mikose/

becmanos I1. U.[Jopodees M.B., XKunun J[.M., 3umuna A.U., OpxexoBckuit [I.A.— M.:
BMHOM. JlaGopatopus 3Hanuii, 2014.— 229 c.

6. Kpucramner. Kpuctammorunparel: MeTonuueckue ykazaHusi K J1a0OpaTOPHBIM
paboram. Mudraxosa H.IL., Ilerposa T.H., Paxmarynnuna 1. ®.— Kazans: Ka3zan. roc.
TEXHOJ.yH-T., 2006.— 24 c.

7. Jleencon MN.A.100 BompocoB M OTBETOB MO XMMHMM: Marepuaybl A HIKOJIBHBIX
pedepaToB, (akyIbTaTUBHBIX 3aHATHA W CEMHHApOB: Yd4eOHoe mocoome.— M.:
«M3natensctBo ACT»: «M3narensctBo AcTpenby, 2002.— 347 c.

8. Jleencon U. A. Xumudeckue peakiuu: TerioBoi 3¢ dekt, paBHOBECHE, CKOPOCTh.— M.:

000 «M3narensctBo Actpens, 2002.— 192 c.

9. Jlypse HO. FO. CnpaBouHuK 110 aHamuThueckol xumun.— M.: Xumus, 1971.— C.71—S809.

10. Hazaposa T.C., I'pabGenxuii A.A., Jlappoa B. H. Xumuueckuii skcriepuMeHT B IMIKOJE.—
M.: IIpocBemienue, 1987.—240 c.
11. Heoprannueckas xumusi: B 3 1./ Ilox pen. YO. . TperbsikoBa.T.1: ®duzuko-xummuue-
CKHE OCHOBBI HEOPTaHMYECKOW XHUMHUHU: YUEOHHMK MJis CTy/. BBICHI. y4uel. 3aBeneHuii/M.
E.Tamm, 0. JI[.TperbsxoB.— M.: U3natenbckuil neHTp «Akagemusn», 2004.—240 c.
12. TlerpsinoB U. B. Camoe HeoObIkKHOBEHHOE BerecTBO B mupe.— M.: [lemaroruka, 1976.—
96 c.
13. CrpenbaukoBa JI. H. M3 dero Bc€ cnenmano? Pacckasel o BemectBe.— M.: Syza-
npecc.2011.— 208 c.
14. CycnennukoBa B.M, Kucenera E. K. PykoBoACTBO MO MNpPHUTOTOBICHHIO THUTPOBAHHBIX
pactBopoB.— JI.: Xumus, 1967.— 139 c.
15. ®apaneit M. Uctopus ceeun: Ilep.c anrn./Ilox pen.b. B. HoBoxunosa.— M.: Hayka.
I'maBHast penmakius (usuKo-MareMaTHuecKol JuTepaTypsl,1980.— 128 c., wn—
(bubmmoreuka «KBaHT»)
16. Xomuenko I'.I1., CeBactbsinoBa K. . OKMCANTENBHO-BOCCTAHOBUTEIbHBIE peakiiuu.— M.:
IIpocsemenue, 1989.— 141 c.
17. DHUOuKIOnEIUs Jiae: nereit. T.17. Xumus / I'nmaB.pen.B. A .BonoanH,
Ben.Hayu.pea. M. Jleencon.— M.: ABanra +, 2003.— 640 c.
18. Optumo JI.Boga: kHuTra 0 caMoM BaXKHOM BelecTBe B mupe: mep.c ¢uH.—M.: Kommac
I'un, 2019.— 153 c.
19. Yeprxos N.H., XKykos II. H. Xumuuecknii 5KCIEpUMEHT ¢ MaJIbIMU KOJIMYECTBAMH pEaK-
tuBOB. M.: [IpocBemenue, 1989.— 191 c.
20. Caiir MI'Y. IIporpamma kypca XumuM JUIs ydammxcs 8—9 kiaccoB o0mieobpa3oBa-
TEJIbHOM IIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.
21. Capit ®UIIN. OTkpeITHI O0aHK 3agaHuil ISl GOPMUPOBAHUST €CTECTBEHHO-HAYYHOUW T'pa-
MOTHOCTH.
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
22. Caiir Enunas xomiekuus u@poBhIX 00pa30BaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/catalog.
23.  Caiit @enepanbHbIi HEHTP HHPOPMALMOHHO-00Pa30BaTEILHBIX PECYPCOB.
http://fcior.edu.ru/




Oo0ecrieuenne
YUAIIUXCS:

1. Pyosumuc TI'E. , @emwoman @.I. Xumusa. 9 wmacc. ®I'OC: ydyeOHuMK as
o0mieo0pazoBarenbHbIX yapexaenuii -M.; [Ipocsemenue, 2017-2019 rr.

2. Tapa H.H. Xumus: 3amagynuk ¢ «moMmontHukom»: 8-9 kmaccel / H.H. I'apa. — M.:
IIpocsenienue.

3. bubOmmoreka HaydHO- TMOMYJSPHBIX HW3JAaHUK ISl TIOJTYYCHHUS JIOMOJHUTEIbHON
UHOpPMAaLIKK 110 TpeAMETY (B KaOMHEeTe XMMHUU U B IIKOJIBHON OMOIHOTEKE).

4. DnekTpoHHBIE 00pa30BaTEILHBIC PECYPCHI.

[IpodunpHBIA KOMIUIEKT 00OpymoOBaHMs IIeHTpa «Todka pocTa» oOecreyrBaeT
3 PEeKTUBHOE JOCTHKEHHE OOPa30BaTENIbHBIX PE3YJIbTAaTOB OOYYAIOIIMMUCS IO IpOrpaMMam
€CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTH, BO3MOXKHOCTb YINIYOJEHHOIO H3y4EHHs OTIENIBHBIX
IPEIMETOB, B TOM YHCie i (OPMHUPOBAHUS U300pETATENLCKOT0, KPEaTUBHOTO, KPUTUIECKOTO
MBILIUIEHHS, Pa3BUTUSA (YHKIMOHAJIBHOW TIPaMOTHOCTH Yy OOy4arolMXcs, B TOM 4YHCIeE
€CTECTBEHHO-HAyYHOU U MAaTEMaTUYECKON.

OKCIIEpUMEHT SBJSIETCS HMCTOYHMKOM 3HAHUM M KPUTEPHUEM MX HCTHMHHOCTU B HAayKe.
Konnenuust coBpeMeHHOTO 0O0Opa3oBaHMs IOJpPAa3yMEBAaeT, YTO B Yy4E€OHOM OHKCIEpUMEHTE
BEIYUIYI0O pOJb JOJDKEH 3aHATh CaMOCTOSITENIbHBIM — MCCIEAOBATEIbCKUM  YUYEHUUECKUN
HKCIIEPUMEHT.

CoBpeMeHHbIE KCIIEPUMEHTAIIbHBIE MCCIEJOBAHUS IO XUMHUM YK€ TPYJHO IPEICTaBUTh
0€3 MCMOJb30BaHUS HE TOJHKO AHAJIOTOBBIX, HO M LU(POBBIX HM3MEPUTENIBHBIX MpuOOpoB. B
®enepansaoM [ocymapctBenHom O6pazoBarensHoM Cranmapre (PI'OC) mpommcano, 4To
OJTHUM W3 YHHBEPCAJIBHBIX YUEOHBIX NEHCTBHI, MPHOOpPETAEMBIX YUYAIIMMUCS, JAOJDKHO CTaTh
yMEHHue
«TIPOBENICHUS OMBITOB, MPOCTBIX AKCIEPUMEHTAIbHBIX MCCIEI0BAHUM, NMPSAMBIX U KOCBEHHBIX
U3MEPEHUH C UCTOIb30BAaHUEM aHAJIIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX IIPUOOPOBY.

Y4eOHBIN IKCIEPUMEHT 1O XUMHHU, NTPOBOJAUMBIA Ha TPaJUIIMOHHOM 000OpynoBaHHH, 0e3
IpUMEHEHHs LU(POBBIX JIAOOPATOPHUIl, HE MOKET MO3BOJINTh B IIOJTHON Mepe pelInTh BCe 3a1a4u
B COBPEMEHHOM LIKOJIE. DTO CBSI3aHO C PSIIOM IPUYMH:

* TpPaAMLMOHHOE UIKOJIbHOE OOOpYyJOBaHME M3-3a OrPAHUYEHHUS TEXHUYECKHX

BO3MO>KHOCTEH HE MTO3BOJIIET IPOBOAUTH MHOTHE KOJIMUECTBEHHBIE UCCIIEIOBAHMS;

* JUIMTENILHOCTh IPOBEJECHHUS XHMUYECKHUX HCCIIEOBAaHUM HE Bcerjga corjacyercs c

JUIUTEIIEHOCTBIO YYEOHBIX 3aHITHH;

* BO3MOJKHOCTb IPOBEJICHHMS] MHOTHX HCCIEIOBaHUHA OrpaHUYMBAETCS TPEeOOBAHUSAMU

TEXHHUKHU 0€3011aCHOCTH U JIp.

[luppoBast ~ nmaboparopusi  HOJHOCTBIO ~ MEHAET  METOAMKY U COJEp)KaHue
IKCIIEPUMEHTAIBHON JIEATENIbHOCTH W pelIaeT BbIenepevyncieHnble npodnemsl. [upokuit
CHEeKTp JAaTYMKOB IIO3BOJISIET Y4YallUMCS 3HAKOMHUTBCS C IapaMeTpaMd XHMHYECKOTo
IKCIIEpUMEHTa HE TOJBKO Ha KAaYeCTBEHHOM, HO M Ha KOJHYECTBEHHOM ypoBHe. Lludpoas
nabopaTopus  MO3BOJSET BECTH  JUIMTENIBHBIA  AKCIEPUMEHT JaXe B  OTCYTCTBUE
AKCIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUI
HEMO/BJIACTHA YEJIOBEYECKOMY BOCIIPHUATHIO.

B mpomecce ¢opmHupoBaHHS ~OKCHEPUMEHTAIBHBIX YMEHHH yUeHUK oOydaercs
IPEJCTaBIATh HH(OPMALMIO 00 UCCIIEOBAaHUM B YETBIPEX BUAAX:

* B BepOaJIbHOM: OINHKCHIBATH IKCIIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb YKCIIEPUMEHTA,

(uKCUpOBaTh BHUMaHKUE Ha U3MEPSIEMbIX BETMUMHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aAIOJHATH TAaOJIHUIIBI TaHHBIX, JEKAIIUX B OCHOBE MOCTPOCHUS IpaduKoB

(Tpu ATOM y y4YaIuXxcsi BOSHUKAET MEPBUYHOE MPEACTABICHUE O MacIITabax BEJIMYNH);

* B rpaduyeckoM: CTpOUTh rpaUKd MO TAOJUYHBIM JAaHHBIM, YTO JAET BO3MOXHOCTD

NepexoAa K BBIABMKCHHMIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BeIUYMHaMH (TpH

TOM YYHUTENlb IOKAa3bIBAET MPEUMYIIECTBO B BU3YAJIM3allMM 3aBUCHUMOCTEH MEXAy

BEJIMYMHAMU, HAIJIATHOCTh U MHOTOMEPHOCTB);



* B BHJIe MaTeMaTUYECKUX YpaBHEHHI: JlaBaTh MaTeMaTU4YeCKOE OMUCAaHHE B3aUMOCBS3U

BEJIMYMH, MaTEMaTHYECKOE 0000IIECHHE.

[lepexon OT KakaOro 3Tama MpeicTaBieHuss UHPOpPMALUKU 3aHUMAET JAOBOJIBHO OOJIBIION
MPOMEXKYTOK BpeMeHU. B 7—~8 kimaccax 3TOT mpoiecc HeoOXOIuM, HO B CTapIIuX Kiaccax
MOXXHO OBUIO OBI ATO BpeMs IMOTpPaTUTh Ha pelIeHue 0oJjiee BaXKHBIX 3a7ad. B 3ToM maHe
U(poBbIe JTa0OPaTOPUU CYHIECTBEHHO SKOHOMST BpeMs. OTO BpeMs MOXHO HOTPATUThH
cormacio ®I'OC Ha ¢opMHpPOBaHHE WCCICIOBATEILCKUX YMEHUN YydalIuxcsi, KOTOpbIE
BBIPAKAIOTCS B CIEAYIOIIMUX JEHCTBUAX:

* OIIpEJICIICHHE POOJIEMBI;

* IOCTAaHOBKA MCCIIEI0BATEIHCKON 3a/1a4H;

* IJTAHUPOBAHUE PEUICHUs 3a/1a4U;

* IOCTPOECHUE MOJENEN;

* BBIJIBUIKEHHE TUIIOTE3;

* SKCTIEpUMEHTANIbHAS TTPOBEPKA TUIIOTES;

* aHaJIN3 JaHHBIX SKCIIEPUMEHTOB WM HAOIIOICHUH;

* (hopmynupoBaHHEe BBIBOJIOB.

2. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOT'PAMMBI
BHEYPOUYHOM J1€ATENBHOCTH «DKCIEPUMEHTAIbHASL XUMUA-9»

U1 9 KI1accoB C UCHOJIb30BaHUEM 000pYAOBaHUS LeHTpa «Touka pocTay

C ONMCAHHEM YHHBEPCAIbHBIX YUEOHBIX JEHCTBUHM, TOCTUTAEMBIX 00YUaIOITIMHCS

JIuunocmmuuie pezyromamot
Obyyarowuticsi NOIYYUmM 803MONCHOCMb OJIsL POPMUPOBAHUSL CledYIouUX TudHocmHublx VY

U oTpesieIeHue MOTHBALIUU U3y4YeHUsl y4eOHOro MaTepuaia,;

O OIICHMBAHHUE YCBAWBAEMOTr0 y4yeOHOTO MaTepHalia, UCXOJ U3 COLUAIBHBIX U
JIMYHOCTHBLIX HCHHOCTeﬁ;

O MOBBIINICHHE CBOETO OOPa30BaTEIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K
I/I3y‘I€HI/IIO OCHOBHBIX I/ICTOpI/I‘-IeCKI/IX COGBITPIfI, CBS3AaHHBIX C paSBI/ITI/IeM XUMHUHU U
00I11eCTBA;

[ 3HAHUEC HpaBI/IJI IIOBCACHUA B ‘IPGSBBI‘{afIHBIX chyauH;{x;

[ OIICHUBAHME COITMATILHON 3HAYMMOCTH MPOo(deCcCrid, CBSI3aHHBIX C XUMHUEH;

] BIQJICHWE TIpaBUJIaMH  Oe30macHoro oOpamieHus ¢  XUMHUYECKUMHU

BelIeCTBaMH U 000PYAOBaHUEM, IIPOSBICHUE SKOJIOTHUYECKON KYJIbTYpHI.

Memanpeomemnmnuie pe3yibmamul

Pecynamuenvie
Obyuarowuticss NOIYYUM B03MONCHOCHb 0151 POPMUPOBAHUSL CLEOVIOWUX pe2yiamusHulx YV/]:
O nesjenosiaraHue, BKIIOYas IMOCTAaHOBKY HOBBIX  IIeJiel, MpeoOpa3oBaHUeE

IIPAaKTUYECKOW 3aJa4d B II03HABATEIbHYIO, CAMOCTOSTENbHBIM aHAJIU3  YCIOBUU
JOCTHKEHUS LIEIM Ha OCHOBE YY€Ta BBIJCIICHHBIX YYHUTEIEM OPHUEHTHPOB ACUCTBHS B
HOBOM y4eOHOM MaTtepuase; IIaHUPOBAHUE ITYTH JOCTHXKEHHUS LIEJIeH;

O yCTaHABJICHUE IIEJIEBBIX IPHOPHUTETOB, BBIJEICHUE AlbTEPHATHUBHBIX CIOCOOOB
JOCTH>KEHUS 1IeTM U BBIOOp Hambosee 3pPeKTUBHOTO CII0co0a;

O YMEHHE CaMOCTOSATEIIFHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIIATH HM;

0 yMEHHE IPUHUMATh PELICHUS B POOIEMHON CUTYaIINH;

O IIOCTaHOBKAa y4YeOHBIX 33/1a4, COCTABJIECHHE IUIAaHA ¥ IOCJIEIO0BATEIbHOCTH
JIEUCTBUIA;

O opraHu3anus pabo4ero MecTa Mpy BBIIOJTHEHHH XUMHYECKOTO SKCIIEPUMEHTA;

0 IPOTHO3UPOBAHUE PE3YJILTATOB OOYYCHHS, OLICHMBAHUE YCBOCHHOI'O MaTepHaa,

OLICHKA KauecTBA M YPOBHS MOJYYEHHBIX 3HAHUH, KOPPEKIHS IUIaHA U CIIOco0a JeHCTBUS
pY HEOOXOTUMOCTH.

Ilo3nasamenvhble




Obyuarowuiics noaydum 603MONCHOCMb O (POPMUPOBAHUS CNLeOYIOWUX NO3HABAMENbHBLX
YVi:

O IIOWCK ¥ BBIZIETICHUE HHPOPMAIUH;

O aHamu3 YCIOBMH M TpeOoBaHMI 3a1aud, BHIOOp, COMOCTaBICHHE U OOOCHOBaHHE
crioco0a pereHus 3a1a4Hu;

O BbIOOp Hambosee 3(PPEKTUBHBIX CIIOCOOOB pEIIeHUS 33Ja4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

O BBIJIBUKEHHE 1 000CHOBaHME TMIIOTE3bI, BEIOOP crioco0a e€ mMpoBEepKH;

O CaMOCTOSAITENIFHOE CO3JaHUE alrOpUTMa JAEATEIBHOCTH NPH PEIICHHH MHpodsieM
TBOPYECKOT'O M IOMCKOBOT'O XapaKkTepa;

O YMEHHS XapaKTepPHU30BaTh BEIIECTBA IT0 COCTaBY, CTPOCHUIO U CBOICTBaM;

O OTMCBHIBAHUE CBOMCTB: TBEPABIX, XKHUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACICHHUE HX
CYIIECTBEHHBIX IPU3HAKOB;

O n300pa’keHre cOocTaBa MPOCTEHIINX BEIIECTB C MOMOINBI0 XUMHYECKHX (HOpMyT H
CYIIHOCTH XMMUYECKUX PEaKIUi C MOMOIIbI0O XHMMUUECKHX YPaBHEHHUH;

O NpoBe/IeHUEe HAONIO/ICHHUM, ONMMCAaHUE NMPHU3HAKOB M YCIOBHH TEUYEHUS XUMHYECKUX

pEaKLMii, BBIOJHEHUE XUMUYECKOTO 3KCIIEPUMEHTA, BHIBOJbI HA OCHOBE aHalW3a Halmroe-
HUI 3a DKCHEPUMEHTOM, pPELIeHHE 33a/]ay, MOJyYyeHHe XMMHUYEeCKOH HMHpopManuu u3 pas-
JUYHBIX UCTOYHHUKOB;

O YMEHHUE OpTraHU30BbIBATH HCCIIEIOBAHUE C LEIbIO IPOBEPKU THIIOTE3;
O YMEHHE JIeJIaTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTHH) U BHIBOJIBI;
O yMeHHE OOBEKTUBHO OIICHHBATh WH(MOPMAIMI0O O BEIIECTBAX M XHMHUYECKUX

nporeccax, KpUTHYECKH OTHOCUTHCS K TICEBAOHAYUHON HHPOPMAIIIH.

Kommynuxamuenwvie

Obyuarowuiicsa NOIYYUM BO3MOICHOCMb OJisL (QOPMUPOBANUS CLeOYIOUWUX KOMMYHUKAMUBHBIX
A%/

] IMMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIE B COOTBETCTBHH C 3aJgadyaMi "
YCJI0BUSAMH KOMMYHHKAIIUU,;
] AZICKBATHOC HUCIIOJIB30BAHUC PCUCBBIX CPCACTB I Y4YaCTUA B OUCKYCCUU U

apryMeHTallud CBOEW TMO3MIMHM, yYMEHHE MPEICTAaBIATh KOHKPETHOE COAEpkKAHHE C
cooOlmieHneM ero B THCBMEHHOHM M ycTHOW (opme, ompeaeneHne CrocoOoB
B3aMMOJICHCTBHS, COTPYIHUYECTBO B MOMCKE U cOope nHPOopMaIuy;

O OTIpesieIeHne CIOCOO0B B3aWMOJICHCTBUSA, COTPYAHMYECTBO B IOHMCKE U cOope
nH(popMaInu, yyacTue B IMajore, INIaHUPOBAHKUE OOIIMX CITOCOO0B pabOThI, MPOSBIICHUE
YBOKUTEIBHOTO  OTHOIIEHHWS K JPYIMM  YYalIUMCS;  ONHCAHHE  COJEpKaHHS
BBITIOJHSAEMBIX JEHCTBUM C 1EJIbI0 OPUEHTUPOBKH B TMPEAMETHO- MPAKTHUECKON
NeSITEIbHOCTH; YMEHHUS YYUTHIBATH pPa3Hble MHEHHS W CTPEMUTHCS K KOOPIMHALUHU
pa3IMYHbIX MO3UINI B COTPYAHUYECTBE;

O ¢opMynupoBaTh COOCTBEHHOE MHEHHE U TIO3MIHUIO, AapryMEHTUPOBaTh U
KOOPAMHHUPOBATH €€ C MO3ULUAMHU MapTHEPOB B COTPYJHUUECTBE MTPU BHIpaOOTKE 00IIETO
pelIeHNs] B COBMECTHOMW JAEATEIbHOCTH;

O OCYIIECTBIISITh  B3aUMHBIM  KOHTPOJIb M  OKa3blBaTh B  COTPYAHHUYECTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb;

O MJIAHUPOBATh OOIIHE CHOCOOBI PadOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OLIEHKY JecTBUI MapTHEPA, yMETh YOSKIATh;

O HCIIOJIb30BATh a/IEKBaTHbBIE SI3bIKOBBIE CPEJCTBA JUIsl OTOOPa)KEHUSI CBOUX UYBCTB,
MBICJIEH, MOTHUBOB M TOTpeOHOCTEH; oTOoOpakaTh B peud (omucaHue, OOBSICHEHHE)
CoJIepKaHuE COBEPIIAEMBIX JEHCTBUMN, KaK B (popMe IPOMKOM COIMATU3UPOBAHHON PEYH,
Tak ¥ B (popMe BHYTpeHHEH peun;

O pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, MCIOJNB3YS CpPEACTBa YCTHOM U
NUCHbMEHHOW KOMMYHHKAIIMM MpU padoTe C TEeKCTaMH Y4eOHMKAa W JONOJHHUTEIbHOM
JUTEpPaTypoid, CIPaBOYHBIMU TaOIMIIAMH, MPOSBIATH FOTOBHOCTh K YBAKEHHUIO HHOMN
TOYKH 3PEHHUS IPU OOCYKJICHUH Pe3yIbTaTOB BHIIOJTHEHHOM PaOOTHI.



Ilpeomemnmnoie pezyiomamal
Obyuarowuticss HAYUUMCAL:

O IPUMEHSTh  OCHOBHBIE  METOJbl  MO3HAHUSA:  HAONIOJCHHE, H3MEpEHHUe,
HKCIIEPUMEHT;

O ONMCHIBATh CBOWCTBA TBEPIBIX, JKUIKHUX, ra3000pa3HBIX BEILECTB, BBIACISS WX
CYILIECTBEHHbBIE MTPU3HAKY;

O pacKpbIBaTh CMBICI 3aKOHA COXPAHEHMsI MACChl BEIIECTB, aTOMHO-MOJIEKYISPHON
TEOPUH;

O pa3ianyaTh XUMUYECKUE U (PU3NYECKUE SIBICHUS,

O Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUUYECKUX PEaKIIHii;

O coOmro1aTh npaBuiia 6€30macHO pabOThI TPH MPOBEICHUH OIBITOB;

O MOJIb30BATHCS TA00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;

O nojilyyatb, coOupaTb ra3oo0Opa3Hble BelIeCTBA M  paclo3HaBaTh  UX;
XapakTepu3oBaTh (PHU3UYECKHE W XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX COEIWHEHMM, IPOBOJAUTH OMBITHI, MOATBEPKAAOIINE XUMUYECKHE
CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

O pacKpbIBaTh CMBICII TOHSTHUSA  «PAaCTBOP», BBIYUCIATH MAacCOBYIO  JIOJIIO
pacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPBI C ONPEAECIEHHON MacCOBOU
JI0JIE PaCTBOPEHHOTO BEIIIECTBA;

O XapaKTepU30BaTh 3aBUCUMOCTb (U3UYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH, ONPENENTh BHUJ XUMHUYECKOM CBSI3M B HEOPraHWYECKHX
COCTMHEHUSIX;

O pacKpbIBaTh OCHOBHBIE IIOJOKEHUSI TEOPUHU DIIEKTPOIUTHYECKON IHCCOLUALNH,
COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTUYECKOW JHCCOLMALMM KHUCIOT, LIEJIOYEH, CONEN U
peakIfii HOHHOTO OOMEHa;

O PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN, ONPEAEIIATh
OKHCIUTEIb U  BOCCTAHOBUTENb,  COCTaBIATh  ypaBHEHHUS  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIU;

O Ha3bIBaTh (haKTOPBI, BIUSIOIINE HA CKOPOCTh XMMHUYECKON peakiuH;

O XapaKTepU30BaTh B3aMMOCBS3b MEXAY COCTAaBOM, CTPOEHHEM M CBOWCTBaMHU
HEMETAJJIOB U METAJJIOB;

O IIPOBOAMTD OIIBITHI 10 MOJIYYEHUIO U U3YUYEHUIO XUMHUUYECKUX CBOMCTB Pa3IMUHBIX
BEIIECTB;

O IpaMOTHO 00paIaThCs C BEIECTBAMU B IIOBCEHEBHOM KHU3HHU.

Oodyuarouwguiica noayuum 603M0HCHOCHIb HAYUUMbCA:

O BBIIBUTATh U IPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3bl O XUMHUUECKUX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHHMSI, MX CIIOCOOHOCTH BCTYNATh B XUMHYECKHE
peaxiuu, 0 XxapakTepe U NPOAYKTax pa3InyHbIX XUMUUYECKUX PEaKIuii;

O XapaKTEepU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOWMCTBAaM, YCTaHABIIUBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y TaHHBIMU XapaKTepUCTUKAMU BEIIECTBA;

U COCTABJIAATh MOJIEKYJISIDHBIE U IIOJIHBIE MOHHBIC YPaBHEHHUs I10 COKpPAIlEHHBIM
MOHHBIM ypaBHEHUSIM;

U MPOTHO3UPOBATh CHOCOOHOCTh BELIECTBA TPOSIBIATH OKUCIHUTENbHbBIE WIN
BOCCTAaHOBUTEJIbHBIE CBOICTBA C YYETOM CTENEHEH OKHUCIIEHHUS 3JEMEHTOB, BXOJSLINX B
€ro COCTaB;

O BBIBUTATh M TPOBEPATH OKCIEPUMEHTAIbHO TUIIOTE3bl O pe3yibTaTax
BO3JICHCTBUS Pa3INYHBIX (PAKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKOU PEaKITNH;

O UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JUIS OSKOJOTHYECKHM TPaMOTHOTO
MOBEJICHUS B OKPYKAIOLIEN CPENE;

O UCIIOJIb30BaTh TMPUOOPETEHHbIE KIIIOYEBbIE KOMIIETEHLUUU TPU BBIOJIHEHUU
MPOEKTOB M PEIICHWH YYeOHO-HMCCIEeNOBATEIbCKIUX 3a7ad4 10 W3YYEHHUIO CBOICTB,
CHOoCcO0O0B MOJIYUYEHHUS U PaCliO3HABAHUS BEIIECTB;

U O00BEKTHBHO OIICHUBATH HH(POPMALIMIO O BEIIECTBAX M XUMHUECKUX MpoIleccax;

O OCO3HaBaTh 3HAUYECHHE TEOPETUYECKUX 3HAHUN MO XUMHUHM i1 MPaKTHUYECKOM
ACATCIIBbHOCTH YCJIOBCKA,



CO3/1aBaTh MOJIENIN U CXEeMbI JJIs pEellIeHUs YUeOHBIX U MO3HABATENIbHBIX 3a/1a4; TOHUMATh
HEOOXOMMOCTh  COONIONICHHS] TIPEANUCAHHUM, MpPeUlaraéMblX B HHCTPYKLUHUAX IO
MCIOJIb30BAaHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMUMHHU U JP.

DopMbl KOHTPOJIA

Dopmuposanue UKT-komnemenmuocmu odyuaoujuxcs

YueHuKk HayduTCS:

- HCIOJIb30BATh PA3HLIC TIPHUEMBI ITIOHMCKaA HH(bOpMaI_IHH Ha TICEpCOHAILHOM KOMIIBIOTECPE B
00pa3zoBaTeIbHOM MPOCTPAHCTBE C UCIIOIH30BAaHUEM 000PYIOBaHUS ITU(POBOM TaOOpaTOPHH;

- UCTIOJIB30BATh PA3JIUYHBIE CIIOCOOBI XpaHEHUS M BU3yalu3allud WH(GOpMAIMK, B TOM YHCIE, B
rpadudeckoit hopme

Dopmuposanue KOMnemeHMHOCHU 6 00]1aCMU ONbIMHO-IKCHEPUMEHMATbHOU U NPOEKMHOU
deameibHOCHU

YYeHHK HAy4YUTCS TUIAHUPOBATHh M BBHINOJHATH YYCOHOE WCCIICJIOBAHME M YYCOHBIA IPOECKT,
UCTIONB3Ysl 000PYI0BaHUE, MOJIENIH, METO/IbI, IPUEMBI, aJIeKBaTHBIE HCCIEyeMOil podieme.
Y4YeHHK MOJIYYUT BO3MOXHOCTh HAYYHUTHCS CAMOCTOSATEIBHO 3aJyMBIBaTh, IUIAHUPOBATH H
BBITIOJIHATH y4eOHOE MCClIeZIOBaHUE, YUEOHBIM U COIMATIbHBIN MPOEKT MO €CTECTBEHHOHAYYHOU
HAIPaBJICHHOCTH.

Yuem pezynomamos eneypounoii oeamenvnocmu

Dopmbl u nepUOOUUHOCIb KOHMPOJIA

Bxoomuotl koHmpoib TPOBOUTCS B Hadajle yueOHOTO Troja sl MPOBEPKM HAYaJIbHBIX 3HAHUHN 1
YMEHUH 00yJaromuxcs.

Texywuii KOHmMpOIb TPOBOANTCS HA KAXKIOM 3aHIATHH B (hOPME MEeJarorndeckoro HabIro1eHHS.
Tecmosbiii KOHMPONbL OCYIECTBISIETCS IO OKOHYAHUU U3Y4YEHUS KaXKA0ro pasjena.
IIpomescymounas ammecmayusi IPOBOJUTCA B KOHIE y4deOHOro roga B (opMe 3aIUTHI
IMPOCKTA, MO3BOJISACT IMPOBCECTU aHAJIU3 PC3YJIbTATUBHOCTU OCBOCHUSA 06yT-IaIOH_[I/IMI/IC$I OCHOB
OIIBITHO-3KCIIEPUMEHTAIbHON M TNPOEKTHOW JAEATETbHOCTH JAaHHOTO Kypca BHEYPOUYHOM
ACATCIIbHOCTHU «3KCHepI/IM€HTaHBHaﬂ XUMMUA).

Kpumepuu oyenku pe3yiomamoe 0c60eHUA NPOZPAMMBL Kypca

PaGoTta oOywaromuxcsi OIeHHWBAETCS MO TPEXYPOBHEBOM IIKaje, MPEANOararlied Haaudue
CIEAYIOLIMX YPOBHEN OCBOCHHS ITPOTPAMMHOIO MaTepHaa: BBICOKHM, CPEIHUM, HU3KHIA.
Boicoknii  ypoBeHb: OOyUalOIMIACS  JIEMOHCTPUPYET  BBICOKYID  OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B  00pA30BATEIbLHON JIEATENHHOCTH, TMPOSBISACT WHUIMATUBY, HE
MPOIyCKaeT 3aHATHS 03 YBaKUTEIbHON MPUUMHBI, TEMOHCTPUPYET BHICOKUN YPOBEHb 3HAHUU U
KOMIIETSHIIM, BIaJIeeT Ha BHICOKOM TBOPYECKOM YPOBHE MPHOOPETEHHBIMU B XOJ€ U3YUCHUS
IpOrpaMMbl YMEHUSIMU U HABBIKAMU;

CpeaHuii ypoBeHb: 00y4JalONUiiCs TEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B
00pa3oBaTeIbHON JEATEILHOCTH, TPOSBISECT XOPOIIMK YPOBEHb 3HAHUH M KOMIICTEHIIHIA;
WHUIIMATHBBI HE TMPOSIBISIET, HO CIOCOOCH MOJIEPKUBATh MHUIMATOPA B MPEIIaracMoM IoJie
JIEATEIbHOCTH, B JOCTaTOYHOW CTENEHHU BIIAJIEET MOJYy4YaeMbIMHU B XOJE HM3yYEHUs IPOrpamMMBbl
YMEHUSIMU U HaBBIKaAMU;

Hu3skuii ypoBeHb: O0Oy4yarOImMiAcs JIEMOHCTPUPYET HEJAOCTATOYHYI0 OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00Pa30BATENBHOW AESITENBLHOCTH, IOCEIIAeT 3aHATHS OT Ciaydas K
CIIy4aro, TTOKa3bIBaeT yJIOBJIETBOPUTENbHBIM YPOBEHb 3HAHUN M KOMIETEHLIMH, B LeJOM ciaabo
BJIAJICET MOJYy4YaeMbIMU B XO/I€ U3yUEHHUSI POrPaMMbl YMEHUSIMUA U HaBBIKaAMHU.

DopMbI pe3yabTaTOB 0CBOCHHS NMPOrPAMMBbI BHEYPOUYHOM 1eATEJIbHOCTH:

1. OT™MeTKa YpOBHS TOCTHKEHUH 00yUaIOIerocs B JINCTE MeIarori4ecKoro HaOIt0ICHNUS;

2. 3anucu B XypHaje yuéra O pe3yJbTaTMBHOCTH Y4acThs OOydarolIUXCsi B MEPOIMPHITHIX
pPa3HOTO BUA U YPOBHS (JIUILJIOM, TpaMoTa, OJIaroAapHOCTb, JPYTOe);

3. 3anucu B KypHase yuéta 00 y4acTuu B BbIE3HBIX MEPOTIPUATHSX.

OueHka TecTOBBIX padoT.



Tectbl, cocTosiline U3 MATH BOIPOCOB MOKHO MCIOJIL30BaTh MOCTE U3YUEHUS KasKIO0TO
Marepuana (ypoka). Tect uz 10—15 BompocoB ucnoib3yercs Ajsl MePUOAUIECKOTO KOHTPOJIS.
Tect n3 20—30 BOompocoB HEOOXOUMO HCTIOIB30BATh JIJI UTOTOBOT'O KOHTPOJIA.

[Ipu oreHMBaHWY MCTIOIB3YETCS CIEMYIOMIAsl IKaJa: JJIsl TeCTa U3 MATH BOIPOCOB

* HET OIINOOK — OIEHKA «5»;

* OIHA OIIMOKA - OILIEHKA «4;

* JIB€ OIIMOKN — OLIEHKA «3»;

* TPH OIIMOKH — OLIEHKA «2».

Jnst Tecta u3 30 BOmpocoB:

* 25—30 npaBWIbHBIX OTBETOB — OILIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OLIEHKA «4;

* 13—18 npaBWIbHBIX OTBETOB — OILIEHKA «3»;

* MEHbIIIE€ 12 TpaBUIIBHBIX OTBETOB — OIIEHKA «2».

Ouenka pedepara.

Pedepar orieHnBaeTCs Mo cleayomuM KPUTEPUsIM:

* coOumoIeHue TpeOOBaHUi K ero 0(OPMIICHHIO;

* HEOOXOJUMOCTh M JOCTATOYHOCThH JUISI PACKPBITHS TEMbl NMPUBEICHHOW B TEKCTE pedepara
uHpOpMaINH;

* YMEHHE 00y4aroIIerocsi CRB000IHO H3JIaraTb OCHOBHBIE HJICH, OTPaKEHHBIE B pedepare;

* cIOCOOHOCTHh O0YYAIOIIETroCsl MOHITh CYTh 33J]aBa€MbIX WICHAMHU aTTECTAIIMOHHOW KOMHCCUU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Ouenka npoexra.

[TpoekT oleHHMBaETCs MO CIEIYIOIIUM KPUTEPHSIM:

* cobOumoieHne TpeOoBaHUi K ero 0(OPMIICHHIO;

* HEOOXOIMMOCTb U JOCTAaTOYHOCTh JJISi PACKpPBITUS TEMbl MPHUBEICHHON B TEKCTe
npoeKTa MH(POpPMaLUY;

* yMEHHE 00y4aronierocst CB000IHO U3J1araTh OCHOBHbBIE H/I€U, OTPAKEHHBIE B IPOEKTE;

* cIOCOOHOCTHh O0YYAIOIIETroCsl MOHSITh CYTh 33J]aBa€MbIX WICHAMHU aTTECTAIIMOHHOW KOMHCCUU
BOIPOCOB U C(HOPMYJIUPOBATH TOUHBIE OTBETHI HA HUX.

Temamuka uccnedosamenbCKux u RPOEKMHBIX PAOdOmM C UCNONb306AHUEM 000PYyO0BAHUA
yenmpa «Touka pocman:

W3ydeHune menouyHOoCTH pa3IudHbIX COPTOB Mblla U MOIOIIMX CPEACTB. 1.

WNunukaTopHble CBOMCTBA pa3IMYHBIX PACTEHUI U IBETOB (¢ onpeneneHueM pH pactBopos). 2.
Ornpezenenne KayecTBa XJeOomeKapHO MyKH H xjeba. 3.

Ornpezenenne KayecTBa KUCIOMOJIOYHBIX IPOIYKTOB. 4.

Omnpenenenne 3aBUCUMOCTH U3MeHEeHHsI pH LeIbHOro M MmacTepru30BaHHOIO MOJIOKAa OT CPOKOB
XpaHeHus. 5.

N3yuenne 3¢ (peKTHBHOCTH pa3IUUHBIX COJIEBBIX TPEJIOK. 6.

KonctpynpoBanne «XMMHUYECKHUX TPENIOK», OCHOBAHHBIX HA XUMUUYECKHUX peaKlusX. 7.

CuHTE3 «MalaxuTa» B pa3IMUHbIX YCIOBUSIX. §.

N3ydyenne Koppo3uu xeie3a B pa3IMuHbIX yCIOBHX. 9.

BinsiHue cBeTa M KUCI0po/ia Ha CKOPOCTh Pa3jioKeHus pacTBopa noauaa kaimus. 10.
Omnpenenenue kauecTBa BOJONPOBOIHOM BOAbL. 11.

XKéctkocth Bosbl. CriocoObI onpeieneHus )XECTKOCTH BOIBI. 12.

Bymaknas xpomarorpadus. Xpomarorpapuueckoe pas3jieiaeHue BemecTs. 13.

XpycTalnbHOE CTEKI0. MOKHO JIM UCTOJIb30BATh /IJI XpaHeHus numu? 14.

II. COAEPKAHUE YYEGBHOI'O KYPCA

XUMMUS 9 kaacc 6a30Bblii ypoBeHb (70 4acoB, 0 IVIAHMPOBAHUIO — 68 1)
BBenenue B Kypc «IKCepuMeHTAIbHAA XUMUSA-9» (2 1)

Beoonuwiii uncmpyxmaoic no Th. XvuMusi — HayKa dKCTIEpUMEHTAIbHASL.




Hemoncmpayuonnoiii.  skcnepumenm  Ne 1. O3nakomnenue ¢  1aO6OpamopHwvim
0bopyoosanuem; npuémol 6€30naACHOI padoOmsvl ¢ HUM.
BxonHoe TecTupoBaHre O TEOPETUUECKUM U MPAKTUUYECKUM 3HAHUSIM 3a 8 Kiacc

Pazgea 1. MHoroo0pa3ue XuMHYECKHUX peaKkluii B IKCIEPUMEHTAJbHOH XuMuM (154)
Tema 1. Xumnueckue peakuuu (6 1)

Ilpakmuueckan paboma Ne 1 «llpasuna mexnuku 6e3onacnocmu npu padome c
1a00pamopHbIM obopyoosanuem. Ilpaguna non1b308anusA HazpesamenbHbIMU
ycmpoiicmeamu)

OBP B skcniepuMeHTaIbHON XUMUU

Jlabopamopuwiii onoim Ne | «/3yueHue peakuuu B3aUMOJCHCTBUS Cylab(uTa HATpUS C
MEPOKCUIOM BOJIOPOJIa»

Tennooii 3pdext xumudeckux peakiuid. [TorsTue 00 9K30- U FHIOTEPMUUECKUX PEAKIIHIX.
Jemoncmpayuonnsiii onvim Ne 2 [Ipumepsl 3K30- U 3HAOTEPMUUYECKUX PEAKIIUH.
Jemoncmpayuonnwiii onvim Ne 3 «TeruoBoit 3¢ (eKT pacTBOpEHHUs BEIIECTB B BOJIC

CKOpOCTh XMMHYECKUX PpEaAKINil

Jlemoncmpayuonnwiii onvlm No
4 BzaumojencTBue LMHKA € COJIHOM UM YKCYCHOM  KHCIOTaMH. B3ammopeincrtsue
I'PaHyJINPOBAHHOIO LUHKa U LIUHKOBOM IIBUIA c

coisiHOM — kucioTol. B3aummopeiictBue oxcupma wmeau(ll) ¢ cepHoit KuCIOTOM pa3HOM
KOHILIGHTpAllUl TPH pa3HbIX TEeMIEeparypax.

Jlabopamopnwiti oneim Ne 2 «3menenne pH B Xo0m€ OKUCIMTENHHO-BOCCTAHOBUTEIBHBIX
peaKuii»

Ilpakmuueckasa padboma Ne2. H3yuenue enuanus ycioeuil Npo8edeHUss XUMUYECKOU peakyuu
Ha eé cKopocmb.

Jlabopamopnwviti  oneim  Ne 3 «CpaBHHTENbHAsi  XapaKTEPUCTUKA  BOCCTAHOBUTEILHOM
CIIOCOOHOCTH METaJIOB»

[Toaroroska k 'MA

Tema 2. JaekTpoauTnyeckas aucconuanus (9 1)

DNEeKTPOIUTHUYECKAs TUCCOLMALINS — [NIABHOE YCIOBUE MPOTEKAHUS PEeaKLUil B pacTBOpPax.
Hemoncmpayuonnuiii onvim Ne4 VictibiTanue pacTBOPOB BEILECTB
Ha JIEKTPUUYECKYI0 MPOBOJUMOCTh. J[BUXKEHHE HOHOB B 3JIEKTPUYECKOM IIOJIE.
Lemoncmpayuonnoii onvim Ne5 « IAEKTPOIUTH U HEIJIEKTPOIUTHI)

DIIEKTPOJIMTHYECKAS JUCCOLUALINS KUCIIOT, IIETOYEH 1 COJIeH.

Jlabopamopnuiii onveim Ne4. I3MeHeHne OKpAaCKU HHIUKATOPOB B PA3IIMUHBIX CpE/aXx.

CunbHble U ci1abble 3JEKTPOIUTHI.

Jlabopamopnviii onvim Ne 5. «CunbHble U cliadble dJEKTponThl»y OmnpeneneHne KUCIOTHOCTH-
OCHOBHOCTH Cpellbl IOJYYEHHBIX pPAacTBOPOB C TIOMOILIbK0 HMHIUMKATOpa U JaT4MKa
AIIEKTPONPOBOIHOCTH

Jlabopamopuwiii  onvim  Ne 6 «3aBUCUMOCTBH  IJIEKTPO-IPOBOJHOCTH PACTBOPOB  CHIIBHBIX
AJIEKTPOJINTOB OT KOHIIEHTPALIMK HOHOBY

Peakiinu norHoro oomMeHa.

Jlabopamopnuwiii onveim Ne 7 «B3zaumojeiicTBre THAPOKCHIA OapHst ¢ CEpHON KUCIOTOI
Peakiinu norHoro oomMeHa.

Jlabopamopnuiii oneim Ne 8 Peakuimu oOMeHa MeXIy pacTBOPaMHU dJIEKTPOJIUTOB.
Jlabopamopmuwiii onvim Ne 9 «O6pazoBaHue cCojieli aMMOHUS U U3yUEHUE UX CBOMCTBY

Ilpakmuueckan padboma Ne3. «Onpeodenenue KOHUeHMpPaAyuu Coau no I1eKmponpoeooOHocmu
pacmeopa

I'maponus coneil.

[Toaroroska k 'MA

Ilpakmuueckan paboma Ned. Pewienue IKCnEPpUMEHMATbHBIX 3A0a4 N0 meme
«Inekmponumuueckan ouccoyuayus». Th

TecToBBIli KOHTPOJb 1O pasaedy «MHorooopasue XUMHMYECKHMX Ppeakuum B
IKCNEPUMEHTAJIbHON XUMHUN»



Pa3nean 2. [IpakTuKyM 10 U3YYE€HHIO CBOICTB MPOCTHIX BElLIECTB: HEMETAUIOB M METAJLIIOB,
HUX coequHeHuit (394)

Tema 3. CBoiicTBa rajorenos (5 4)

["amorensl: pu3nyecKre U XUMUYECKHUE CBOKWCTBA

Jemoncmpayuonnsiii onvim Ne6 Ousndeckue CBONCTBA TaJIOT€HOB.

Jlabopamopmuwiii onvim Nel() Pacrio3HaBaHUE COJISTHOW KHUCIOTHI, XJIOPUAOB, OPOMUIOB, HOIUIOB
U hoja.

Xinop. CBOWCTBa W NMPUMEHEHUE XJIOpa

Hemoncmpayuonnwiti oneim Ne 7 «/I3yuenne GuU3NIECKUX U XUMUYECKHX CBOHCTB XJIOpa»
Jlabopamopmuwiii onvim Nell. OtGenuBaromnye CBOMCTBA XJIopa

CoenuHeHust rajloreHoB. XJI0pOBOAOPO/I.

Jlemoncmpayuonnwiii onvim Ne§ Ilonydenne XJIOpOBOAOPOJAa M PACTBOPEHHUE €T0 B BOJIE.
Jlabopamopnuiii oneim Nel2. B3auMHOE BHITECHEHUE TaJIOTEHOB U3 PACTBOPOB UX COJIEH
Jlabopamopuwiii onoim Nel3. Pacmo3HaBaHME COJISTHOM KHCJIOTBI M XJIOPHUIOB, OPOMHJIOB,
MOJ/IUJIOB

Ilpakmuueckan paooma Ne 5. «Onpedenenue cooepicanus Xaopuo-uoHoe 6 NUMvbesoll 600e»
[Toaroroska k 'MA

Tema 4. CBoiicTBa kuca0poaa u cepsl (7 1)

Kucnopos: nonydyenre u XuMU4eCKHUe CBOMCTBA.

Hemoncmpayuonnwiti onvim Ne 9. «llonydenne u cobupaHue KHUCIOpPOAa B JIabOpaTopuu U
3aM0JIHEHHE UM Ta30MeTpay

Jlabopamopnuwiii oneim Nel4. «'opeHue cepbl Ha BO3IyXe U B KUCIOPOJIE»

Jlabopamopmuwiii onoim Nel5. «'opeHue jxene3a, MeIH, MarHus Ha BO3JIyXE M B KUCIIOPOJIE»
Cepa. XuMHUYECKHE CBOWCTBA CEPBHI.

Jlemoncmpayuonnwiii onvim Nel0) . AJITOTPOIHBIE MoauUKaITIu CEpBHI.
O3znakomiieHHe ¢ oOpa3maMu cepbl U e€ MPUPOAHBIX COEIUHEHHH.

CoennHeHuUs cepbl: CEPOBOIOPO, cepoBoAOpoaHas KuciaoTa. Cynbdusl.

Hemoncmpayuonnwiti oneim Nel 1 O6pa3iel IpUPOAHBIX CYyIb(UIOB U CYIb(aToB.
Jlabopamopmuwiii onvim Nel6. KadecTBeHHBbIE peakIuu Ha CylIb(GUI-HOHBI B PAaCcTBOpE.
Lemoncmpayuonnsiii onotm Nel2 «l[lonyueHnue cepoBoIopoJia U U3y4EHHE €r0 CBOMCTBY.
Jlabopamopmuwiii onvim Nel7 «Cunte3 cepoBogopoia. KauecTBeHHBIE peakIMi Ha CEPOBOIOPO/T
U CyNIb(OUIB

Coenunenus cepol: okcup cepol (IV), cepHuCTas KUCI0Ta U €€ COJIH.

Jlabopamopmnuwiii onvim Nol8 KadecTBeHHBbIE peakIuu Ha CyIb(UT- HOHBI B PacTBOPE.
Jlemoncmpayuonnwiii onvim Ne 13. «I3ydeHre CBOMCTB CEPHUCTOTO ra3a U CEPHUCTON KUCIOThD)
Coenunenus cepol: okcug cepol (VI), cepHast KUCI0Ta U €€ COJIH.

Jlabopamopmuwiii onvim Nel9 KauecTBeHHBIC peaklMM Ha CyJb(aT-mOHBI B pacTBOpE.
CBolicTBa CEpHOIN KUCIIOTHI.

Jlabopamopnwiii onvim Ne2() 3yueHnne CBOWCTB CEPHOM KUCITOTHI

[Toaroroska k 'MA

Tema 5. CBoiicTBa a3oTa u ¢ocdopa (9 4)

A30T: PpuznUecKre 1 XUMUYECKHE CBOMCTBA. AMMHUAK.

Lemoncmpayuonnsiii onoim Nel4 Th [lonyyenue amMmmuaka U €ro pacTBOPEHHE B BOJIE.
Jlabopamopmuwiii onvim Ne 21 «OCHOBHBIE CBOMCTBA aMMHaKay

Ilpakmuueckan paboma Ne 6. «llonyuenue ammuaxa, uzyuenue e2o c60cCmey.

Conu aMMOHUS.

Jlabopamopmuwiii onvim No22

B3auMmozelicTBue coyiell aMMOHHS CO IIeJI0YaMU

A3O0THas KUCTIOTA.

Jemoncmpayuonnsie onvimor NeNel5-17: «llomydenue okcuma azora (IV) m umsydenuwe ero
cBoicTBY; «Oxucnenue okcuna azora (II) mo oxcuma azora (IV)»; «B3aumonelicTBue okcuaa
azora (IV) ¢ Bomoit 1 KUCI0pOI0M, TIOJTYICHHE a30THOM KUCIOTHI

Jlabopamopmuwiii onvim Ne 23. I3ydeHne CBOMCTB a30THOM KUCIOTBI



Ilpakmuueckan paooma Ne 7. «Onpedenenue Humpam-uonoe 6 RUMAmMeaIbHOM PACHEOPe»
Counn a30THOM KHUCIOTHI — HUTPATHI.

Jlemoncmpayuonnwiii onvim Nel8 O6pa3ibl MPUPOIHBIX HUTPATOB M (ocdaTos.
Jlabopamopnvii oneim Ne24 O3HakomileHHE € a30THBIMH U (POCHOPHBIMHU  YAOOPEHHUSIMHU.
Pacro3naBanue a30THBIX yA0OpEHHIA.

Jlabopamopmuuwiii onvim Ne 25 «OnpeserneHne aMMUaqHON CETUTPHI 1 MOYCBHHBDY

®dochop. Coenunenust Gocdopa: oxcua dochopa (V), oprodocdopHas Kuciora U €€ COJH.
docdopHbie yroopeHus

Jemoncmpayuonnwiii onetm Nel9 O6pas3iel  kpacHoro ¢ocdopa, oxcuga dochopa (V),
npupoaHbIX (ocharos.

Jlabopamopmuwiii onvim Ne26 «'openne cepsl U pochopa Ha BO3AyXe U B KHCIOPOIE»
Jlabopamopnuiii oneim Ne27 O3HakOMIIEHHE € a30THBIMU U (POCHOPHBIMH y10OpEHUAMHU.
ITonroroska xk A

Tema 6. CBoiicTBa yriepoaa u kpeMmHus (7 4)

VYraepon, ¢usuueckue CBOWCTBA. AJUIOTPOIHS yriepoja: aiMmas, rpadur, kKapouH, (yiepeHsl.
XUMHUYECKUE CBOWCTBA yriepoja.

Hemoncmpayuonnwiti oneim Ne2() Mojenu KpUCTAJUIMYECKHX PEIMIETOK aiMasza M Tpadura.

Oxkcupl yraepoaa. YrapHblii M YITIEKUCHIBIA Ta3bl. YTOJbHAsE KUCIIOTA, KApOOHATHI
Hemoncmpayuonnwiii onorm Ne2 1 O0pasupl MPUPOTHBIX KAPOOHATOB M CHUIIMKATOB.
Jlabopamopmuwiii onvim Ne28 KauecTBeHHasi peakius Ha YIJIEKUCIIBIA Tas3.

Jlabopamopnuuii oneim Ne29. KauecTBeHHass peakuus HA KapOOHAT-HOH.

Jlaboparopuslit onbiT Ne 30 «B3anmoielicTBre H3BECTKOBOM BOJIBI C YTVIEKHUCIIBIM Ta30M»
Ilpakmuueckaa paooma Ne8. «llonyuenue okcuoa yznepooa (IV) u usyuenue ezo ceoiicme.
Pacno3nasanue kapoonamosy.

KpeMmHuii u ero coenuHeHus.

Jemoncmpayuonnsiii onvtm Ne22 O0pa3ipl NPUPOIHBIX KApOOHATOB M CHUIIUKATOB.
Jlabopamopmnwiti (3anumamenshsiii) onvim Ne 31 «BeipamuBaHue BOJOPOCICH B CHIMKATHOM
KJIee»

[Toaroroska k 'MA

KonTpoabsHoe TectupoBanue no noapasaeny «lIpaktukym mo usydyeHuro CBOMCTB NMPOCTHIX
BellleCTB HEMETA/IOB UX COeIMHEHUID»

Tema 7. O61ue u HHAUBUAYAJIbHBbIE CBOIicTBa MeTa/LIOB (11 1)

O6mue pusnyeckne 1 XUMUYECKHE CBOWCTBA META/UIOB: PEAaKIUK C HEMETaJlJIaMH, KUCIIOTaMH,
cosiMu. BoccTaHOBHUTENbHBIE CBONCTBA METAJUIOB. DJIEKTPOXMMHUYECKUW psAJ HANpPSHKEHUN
METAJIJIOB.

Jlabopamopnvii  oneim  Ne32. BzaumojneiicTBMe ~ METalIOB € pacTBOpaMu  COJIEH.
B3anMopeiicTBrue MeTamuioB (MarHus, IIMH KA, JKeJie3a, MEIN) C PACTBOPAMH KUCIIOT
HHemoncmpayuonnwiii onoim Ne23. VIzyuenue o0pas3ioB METaJLIOB.

[Ilenounbie MeTambl. COeTUHEHUS MIETOYHBIX METAJJIOB

Lemoncmpayuonnsiii onvim Ne24 BzauMoecTBUE IIETIOYHBIX METAJUIOB C BOJIOM.

CBoiicTBa IIEJTOYHO3EMENBHBIX METAJUIOB U UX COSIUHEHUMN.

Jemoncmpayuonnsiii onoim Ne25 BaumonecTBue mENOYHO3EMENbHBIX METAINIOB C BOJIOM.
OO6pa3iibl BaXHEHIITNX MPUPOIHBIX COSAMHEHUN MarHus, KabIlus.

CBolicTBa coequHeHn Kanbust. JKeCTKOCTh BOEI

Jlabopamopmwiii onvim Ne33. O3HakOMIIEHUE co CBOWCTBaMHU u
IpeBpaleHUsIMA KapOOHAaTOB M T'HJIPOKapOOHATOB.

Jlabopamopmuwiii onvim Ne34. Y CTpaHEHHE )K€CTKOCTH BOJIbI B JIOMAIITHUX YCIIOBUSAX

CBoiicTBa aIIOMUHUS

Jemoncmpayuonnsiii.  onvim  Ne26. BzaumopenictBue — aloMuHUA ¢ Bojmoi.  OOGpasiibl
BOKHEUIIUX IPUPOAHBIX COCAUHEHUN aTIOMUHUS

AMQOTEpHOCTh OKCHIA U THAPOKCHUIIA ATFOMUHUSA.

Jlabopamopmuwiii onvim
Ne35. [lonydeHue THUAPOKCHIA AFOMUHMS W B3aMMOJIEUCTBHE €r0 C KHCJIOTaMU W IIEJI0YaM
.



Keneso.

Hemoncmpayuonnuiii onvlm Ne27. Obpasib pya Kesesa.
Cxuranue sxeneza B KUCIOPOJIE U XJIOpeE.

Jlabopamopmuwiti onvim Ne 36. «OKUCIIEHUE KeTie3a BO BIAXKHOM BO3JIyXE»

CBoIICTBa COCTMHEHHI JKeJie3a: OKCHIOB, THAPOKCHIOB U cosei xkemne3a(ll u I1I).
Jlabopamopmnuwiii onvim Ne37 Tlonyuenue ruapokcunos xeneza(ll) u (II1) u B3anmozeiicTBue ux
C KUCJIOTaMH U IIEJT0YaMH.

IIpakTnyeckass padora Ne9. Pemenue »sKkcnepuMeHTaldbHBIX 3amad mo Teme «OOumme u
VHUBUIYaJIbHbIE CBOWCTBA METAIIJIOBY.

Iloocomoska k I'MA

KonTpoabHoe TectupoBanme 1o noapaszaeny «lIpakTukyMm Mo M3y4E€HHUIO CBOMCTB MPOCTHIX
BEIIIECTB METAJIOB X COCTUHEHUI

Pa3nes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBLHOMH M IPOEKTHOM AesiTebHOCTH (124)
TexHuka 0e30macHOCTH TPHU BBIMOJHEHUH CAMOCTOSTEIBHBIX OIBITOB U SKCIEPUMEHTOB B
JIOMAIIIHUX YCIOBHAX M C UCIIOJIb30BaHUEM 000pyI0OBaHUS XUMUYECKOH J1aOOpaTOPHH.
IpakTuyeckass padora Ne8. OOpameHue co crekioM (crub0aHue CTEKISTHHOM TpYyOKH,
W3TOTOBJICHHE: MUTIETKH; KAMWUTSIPOB; TIPOCTEHUIIIUX Y3JI0B; MPOCTEUIITNX TPHOOPOB)
XHUMHUYECKUH aHAIN3: KAU€CTBEHHBIN U KOJINYECTBEHHBIN

TeopeTnyeckrue OCHOBBI OMBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOM €SI TEIbHOCTH.

Br16op Tembl mpoekTa. [InannpoBaHue AesITEIIBHOCTH.

[MonroroBka mpoekra. COop wHpOpManuMu NO JTaHHOH Teme. MojenupoBaHHe MPOEKTHOM
JIeATEIbHOCTH.

BrinmonHenue y4eOHbBIX TPOEKTOB, OMBITHO-OKCIIEPUMEHTAIBHBIX PadoT.

IpakTnyeckne padorbl Ne8-12 1o TeMaM MPOEKTOB YUAITUXCSA

[TonroroBka yueOHBIX IPOEKTOB K 3aIUTE

IIpomeskyTouHas aTTecTauus. 3aMTA IPOEKTOB

[Toaroroska k 'MA, BIIP: pemienne npakTHKO OpUEHTUPOBAHHBIX 3aJaHUM

ITonroroska k 'MMA, BIIP: penienre npakTHKO OpUEHTUPOBAHHBIX 3aaHUMN

O06o0011eHrne, cUCTEeMaTH3aMs U KOPPEKIHs 3HAaHUHM yJanmxcs 3a Kype «OKCHepuMeHTaIbHAs
XUMHA», 8 Kjacc.

TecTOBBIN KOHTPOJIb.



. KAVIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE
BHEYPOUHOI 1eATeTIbHOCTH «JKCIePUMeHTAIbHAS XUMHA -9» - 9 Kiace (68 yacos)
€ yKa3aHHeM HCNOJIb30BaHus 000py1oBaHusi nuppoBoii 1adbopaTopuu

«Touka pocran

Ne Tema ypoka IInannpyemsle pe3yJibTaThl Koa- | Mara | Undopmanno| HcmoabzoBanue
Mpeavernsie YV ]I JInunocrusie YY1 Mertanpeamernbie YV /][ BO HHast obopynosaHus
n qaco MO/IIePIKKA «Touka pocra»
/ B y4eOHuK Pyos
n umuc I'E. ,
Denvoman
&.I'. Xumust:
9 K.
Beenenue B Kype «JKCepUMEHTAJIbHAsE XUMHUS-9» (2 1)
1. | Beoonwiii Hatb TIOHSITHE o | 1.MotuBauus K. YV . 1 TexHuka
uHCmpyKmasic no | npemvere XUMUH. | HAYYCHUS IPEAMETY 1.Pazpemenne koH(IMKTa 0e30MacHOCTH B
Cdopmuposarsb XUMUSE 2.YupasiieHue MoBeJeHHEM TapTHepa KabKrHeTe XUMHUU
TE PMHUDP p PTHED
[IEPBOHAYAJILHBIE 2.Pa3BuBath 4yBCTBO ILYVY/. nenrtpa «Touka
Xumust  —  HaYKA | ppencrapnenus: TOpIOCTH 3a 1.®opMHupoBaHHE TO3HABATEIBHOI Pocray.
9KCIECPHUMECHTAJIbHAA. | a) 0 BEmIeCTBE, a TAKKE | POCCHHCKYIO enu 3HaKOMCTBO C
P O HPOCTBIX M CJIOKHBIX | XMMHYECKYIO HAYKY CHUMBOJIBI XUMUYECKHX 3JIEMEHTOB 000pyIOBAHHEM.
ﬂemoncmpauuonnbl geH.lCCTBaX; 3 .HpascTBenno- XuMHUECKHUe cb()pMyH],]
it onvim Nol. ) HadaTh | STHUECKOE TepMuUHBI
(bopMupoBaTh yMEHHE | OLICHUBAHHE AHATNS U CHHTE3
O3nakomaenue ¢ XapaKTepH30BaTh P.YVIL
nabopamopuyim BCIIECTBA,  HCIIOJIB3YS 1.Llenenonaranye u IIIaHUPOBAHHUE.
obopyoosanuem; A 3TOrOo ux
npuémpl be3onacnoii (bu3nUecKue CBOMCTBRA.
padomol ¢ HUM.
2. | BxoaHoe 1

TeCTHPOBaHME MO
TeOPeTHYECKUM U
NMPAKTHYECKUM
3HAHHUSM 3a 8 Kiacc

Pa3nen 1. MHoroo0pa3ue XuMH4YeCKUX PeaKkluil B IKCNePUMeHTAIbHOM xumMuu (154)
Tema 1. Xumuuecxkue peaxyuu (6 u)




Ilpakmuueckasn Ymenue nonb3oBathest | PazBuBaTh ymeHus on  PeryasiTHBHBIE: Jatuuk
padoma Ne 1 HarpGeBaTenLHHMI/I eHMBAaTh CUTyalnuio W  OCYIIECTBISIOT MOMIAroBHIi TeMIIepaTyphI
«IIpasuna mexnuxu npubopaMu ONIEpPaTUBHO TPUHUMAT KOHTPOJb IO peayn.LTaTy (TepMOnapHbIif),
b pelIeHHe, HaxoguTh  Ilo3HaBaTeJbHBIE: CHMPTOBKA
besonachocmu npu CTposT peueBoe BBICKa3bIBAHUE B
paoome c aJIcKBaTHBIE CIIOCOOBI YCTHOH 1 TMCEMEHHOH Gopme
J1abopamopHbIM B3auMozieiicTBus ¢ o1  KoMMyHUKaTHBHbBIE: VYunu
o6opyoosanuem. Ilp HOKIACCHUKAMH BO Bp  TBIBAIOT Pa3HbIC MHEHHA M CTPEMATCA
eMs MPOBCACHUS K KOOP/IMHAIIMH PA3JIUYHBIX TO3UIIHIA
asuna nonssoeanusn MPaKTUYECKON PabOThL. B COTPYIHUYECTBE
HazpesameibHbIMU
yempoucmeamuy,
Th
OBP B 3nate onpenenenus o | PopmupoBatb MOTU Ilo3HaBaTeibHbBIE: §1, Jatauk
IKCIIEPUMEHTAIBHON | KMCHTEBHO- BaUMIO K UerneHanpa BbIOMpAarOT OCHOBAHMS M KPUTEPUH TEeMIIepaTyphbI
BOCCTAHOBUTEIFHOU p | BMEH- JUT KITaCCU(PUKAIIMY PEAKIIUi TUTATHHOBBIN
XUMIH . €aKIMHU, OKUCIHTENs, | HOW No3HaBaTeNnbHOM  1npeoOpa3oBbIBaTH HH(MOPMALHMIO M3
Jlabopamopnbii BOCCTAQHOBUTENS. YMe | OeATerIbHOCTU, OJIHOTO BUJA B IPYrOW M BEIOUPATH
onvim Ne 1 «H3yuenue | YpaBHHBATh OKHCI | OCO3HAHHOE, Jutst ce0st ynobnyro ¢popmy dukcannu
peakyuu e3au- HUTEJIbHO- YBaXUTENbHOE U IIpe/CTaBIeHUS] HHPOPMaUN
Modelicmeusn BOCCTaHOBHUTENBHBIE p | JoDpoxenaTensHoe — PeryasiTuBHbIE:
cynvpuma nampus ¢ CaKINH, Pa3BIACHATH OTHOLWIEHMEe K APYrOo  BBIIBUTAIOT BEPCUH PEIICHUS
nepoKcudom 600o- MPOIIECCHl OKHUCICHUSA | MY YerioBEKY, ero M  TmpoOiieMbl, OCO3HABATh KOHEYHBIH
pooa» TE HEeHwuto, pe3yibTaT
W BOCCTAHOBIICHHA, 1T | MMPOBO33PEHMUIO. KomMyHuKATHBHBIE:
PUBOINTH TPUMEPHI OTCTamBaTh CBOIO TOUKY 3pEHHUS,
OKHCITUTEIHHO- MIPUBOJIUTH APTYMEHTHI, TIOATBEPIKIAsT
BOCCTAHOBUTEIIEHBIX P ux (akramu
CaKITHIA. pa3iuyath B yCTHOM pe4Yd MHCHUE,
JIOKA3aTeIbCTBA, TUIIOTE3bI, TCOPUU
TermioBoi 3(1)(1)6KT 3Hatp Kiaccudukanuo | @opMupoBaTh IEJIOCTH PeryisiTUBHbIE: §2 Jaruuk
XIAMHIUYECKIX HHBIH TPHU3HAK TEPMO | O€ MHUPOBO33PCHUE, CO  BBIABHTAIOT BEPCHH PEIICHUS TEeMIIepPaTyphbI
N XUMHYCCKUX PEaKIMA. | OTBETCTBYIOIIEE COBpE  IPOOIEMBI, 0CO3HABATH KOHCYHBII TUTATHHOBBIN
peakuuii. [Tonsitue
MEHHOMY YPOBHIO pa3  pe3yibTaT
00 9K30- 1 TToHUMATh 3HAYEHHE T | BUTHS HAYKH. Io3HaBaTe bHBIE:
OHAOTCPMHUYCCKUX €PMHUHOB: TEIJIOBOU BEIOMPAIOT OCHOBAHUS M KPUTECPUH
peakmusx. 3 dexT xumMudeckon JUT KTacCU(HUKAIMK PEAKIIHi
Jlemoncmpayuonnst peaKIuu, TePMOXUMUY peoOpa3oBBIBATH HHPOPMAIIHIO U3

€CKOEe ypaBHEHHE peak

OJTHOTO BUJA B APYTOH M BEIOWPATH




it onvim Ne
2 Ipumepri sx30-

u aHdomepMuquKux pe
akyuil.
Hemoncmpayuonnwiii
onvim Ne 3 «Tennoeoii
Ighpexm
pacmeopenus
eeuiecme 6 600e»

LUH, 9K30-
U SHIOTEPMHUYECKHUE
peakiuu. YMeTh 3amnu
CBIBaTh
TEPMOXUMHYECKUE ypa
BHEHMSI pEaKkIuil U BBI
YHUCTIATh KOJIHUYECTBO
TEIUIOTHl MO TEPMOXH
MUYECKOMY YpaBHEHH

Ut ce0s1 yoOHy 0 hopMy hUKcamu
TpeICTaBICHUST HH)OpMAITHH

10 PeaKIHH.
CKOpOCTL XxuMuueck | 3Hate onpenenenue c¢ | @opMupoBaTh MOTUBA  PeryiasiTHBHBIE: §3 Jatamk pH
MX peaKiuil KOPOCTH XMMHMECKOH | LHMIO K LEICHANIABICH — CaMOCTOSTENLHO O0OHApPYKUBAIOT U
peakiuu W ¢€ 3aBUCH | HOU IMO3HABATEIbHOMN (bopMynHpyIOT TIpodIIEMY.
Hemoncmpayuonnst o .
» MOCTb OT YCJOBHH IIp | ZEATEIBHOCTH, Io3HaBaTenbHbIE:
it onvrm Ne oTekaHus peaknuu. I1 | ocoszHanHOe, BBIABJISIOT IIPUYMUHBI U CIEACTBHS
4 Bsaumooeiicmseue yun | OHNMATh 3HAYCHWE TE | YBAKUTEIBHOE N SIBJICHUH, CTPOSIT
Ka ¢ COMSIHOU U YKCYCH | PMHHOB «KaTajam3aTtop | moOpokeaareiabHO JIOTHYCCKUE PACCYKIACHUS,
oti kuciomamu. Bzaumo | », «MHTHOUTOPY, YCTaHABJIMBAIOT IPUUUHHO —
Oeticmeue «hepMeHTBI». CJIE/ICTBEHHBIC CBSI3U
2PAHYIUPOBAHHO20 YUHK KomMmyHuKaTHBHBIE:
a U YUHKOBOU NbllU C YUHTBIBAIOT Pa3HbIe MHEHHS U
consiHol Kuciomou. Bsza CTpeMsITCS K KOOPJIUHAIIUI
umooeticmsue oKcuoa Pa3INYHBIX TO3UIHI B
meou(ll) ¢ cepnoti COTpYIHUYECTBE, HOPMYITUPYIOT
KUCTIOMOLUL pa3Hou cOOCTBEHHOE MHEHHE U TIO3HITHIO
KOHYyenmpayuu npu pas
HbIX MeMnepamypax.
Jlabopamopnuwii
onvtm Ne 2
«H3menenue pH ¢
Xxo00e
OKUC1umeJjlbHo-
60ccmaHo-
6UMEIbHbIX
peaxyuiy Th
Ipaxmuueckas VYmers ompenensith, ka| Pa3BuBarh ymeHust oy  PeryJjsiTHBHBIE: Jatumk
K M3MCHHTCS CKOPOCT | €HHMBaTh CUTyarmio W OCYIIECTBISIOT MOIIATOBBIN HaIMPSKCHUS

paboma




Ne2. H3yuenue
GIUAHUA YCTI06UTL
npoeeoeHusn
XUMUYECKOU
peakuyuu Ha eé
ckopocmov. Th

b pCaKINH
MO/ BIUSIHUEM pa3ind
HBIX (aKTOpPOB

OIICPATUBHO IPUHUMAT
b PpCUICHUC, HAXOIWUTH

aJeKBaTHBIE CIIOCOOBI
B3aUMOJIEUCTBUSL C OJ
HOKJIACCHUKAMH BO Bp
eMsl TIPOBECHHUS
MPaKTUYCCKOH PabOTHL.

KOHTPOJIb 110 PE3YJIbTATy
Ilo3naBarte/nbHbIC:

CTposT peueBoe BHICKa3bIBAaHHUE B
YCTHOW W TUCBMEHHOU (hopMme
KoMmyHuKaTUBHBIE: Vuu
THIBAIOT Pa3HbIC MHEHUS U CTPEMSITCS
K KOOPAWHAIINA PA3TUIHBIX TO3UIHNA
B COTPYIAHUYECTBE

Jlabopamopmnuiii
onvtm Ne 3
«Cpasnumenvnasn
Xapakmepucmuka
eéoccmanogumenvb-
HOIl chocodnocmu
Mmemai-

7106» Th Tloaroroeka x
TUA

1.3akperuienne 3HaHUH
U IPaKTUYECKUX,
pacyeTHBIX HaBBIKOB
yu-csl.

2.YMeHue peuatsb
THUITOBBIE TPUMEPHI
KOHTPOJIbHO-
M3MEPHUTEIILHBIX
MaTepHaloB

1. Ymenne
OPHCHTHPOBATBHCS Ha
MOHMMaHHE TIPHYHH
ycriexa B yuyeOHOH
JeSTeIIbHOCTH

K.YY/.

YMeHue caMoCcToATEIbHO
OpTraHU30BBIBAThH YUCOHOE
B3aUMO/ICHCTBUE B TPYIIIE
ILYVYA.

Ymenue:

* OCYILECTBJISATH aHATH3 00BEKTOB C
BBIICJICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX PHU3HAKOB,;

* OCYIIECTBIIATH CHHTE3 KakK
COCTaBJICHHUE LIEJIOTO U3 YacTeH.
P.YVA.

YMmenus:

1.0cyImecTBIsATh UTOTOBBIN 1
OILIArOBbIN KOHTPOJIb MO
pe3ynbTary;

2. AJIeKBaTHO BOCTIPUHUMATD OLIEHKY
YUUTENS;

3. Paznnuars crioco0 u pe3yabpTaT
JICHCTBUS

Tema 2. Inekmpoaumuueckan ouccoyuayus (9 1)

DIIEKTPOIUTHYECKAS
JHUCCOIUAINS —
IJ1aBHOE YCJIOBUE
MPOTEKAHUS peaKI Ul
B pacTBOpaAx.
Jemoncmpayuonnot
it onvim

Nod Henvimanue

3HaTh ONpEACICHUS II
OHSATHH «IJICKTPOJIHTY,
CHEDJIEKTPOIIATY, «IJIC
KTPOJIUTHYECKAST JTUCCO
nuanysy. YMETb HIUT
FOCTPUPOBAaTh IpUMEpa
MH H3YYCHHBIC ITOHST
Ut U OOBACHATH
HNPUYHHY JJICKTPOIPOB

®dopMHPOBATH OTBETCT
BEHHOE OTHOIICHHUE

K YYEHHIO, TOTOBHOCT
b M CIIOCOOHOCTH K ca
MOPa3BUTHIO M CaMOO
OpaszoBanuto. PazpuBar
b KOMMYHHUKATHBHYIO
KOMIICTCHTHOCTb,
YMEHHUE YBAXKaTh UHYIO

PeryasiTuBHBIE: CTaBAT YYCOHYIO
3a/1aqy, ONMpeIesIoT
I10CJIEI0BATEILHOCTD
MTPOMEKYTOYHBIX IEJIeH C yI4ETOM
KOHKPETHOTO Pe3yJIbTarTa,
COCTAaBIISOT IIJIaH U AJITOPUTM
NeHCTBHI

ITo3HaBaTeabLHBIE:
CaMOCTOSITEILHO BBIJEIISIOT

§6

JaTuuk snekTpo-
TIPOBOJHOCTH




PACmeopos ewjecmas
HA 91eKMpUYEecKyio Npoe
ooumocmu. Jleusicenue
UOHO8 8 3INeKmpUIecKkom
noe.

OJIHOCTH BOJHBIX pacT
BOPOB COJIEH, KHUCITIOT
U 1IeI0Y€eH.

TOYKY 3pCHUS IIPH
00CyXJIeHU N
MIPOOIIEMEI.

(OpMYIHPYIOT TIO3HABATCIIEHYIO
11eJ1b, UCIIONIB3YS 00ITHE TIPHUEMBI
pelIeHus 3a1aq
KoMMyHUKATUBHbBIE:
Kontposb 1 onieHka aeicTBuit

Hemoncmpayuonnwiii napTHepa
onvim Ne5
«Inekmpoaumeul u
HeIIeKmpoIumal)
1 DIEeKTPOTUTHIECKAs 3Hath ompenencHus 1 | DopMuUpoBaTh OTBETCT  PeryJsiTHBHBIE: CTaBAT YICOHYIO §7 PeaxTuBbl 1
0 JAUCCOLHMALIUS OHATUH «KHUCIIOTa», BEHHOE OTHOIIEHHWE K  3a7ady, ONMPeIessioT XIUMHYECKOE
. «OCHOBAHHE», «CONbY» | Yy4EHHUIO, TOTOBHOCTH MTOCTIEIOBATENEHOCTh obopynoBanue
KHUCJIOT, HISCJI04YCHU U o
N C TOYKU 3pEHHS TEOp | M CIIOCOOHOCTH K caM  NPOMEXKYTOYHBIX IIEJIeH C yIeTOM PeaktuBs!
COJICH. MU SIEKTPOIUTHIECKO | OPa3BUTHIO M CaMOOOp KOHKPETHOTO Pe3yibTaTa, XHMHUYECKOE
Jlabopamopnuwtii it A30BaHMUIO. COCTABIIAIOT IIAH U aJTOPUTM 000pyIOBaHHE
onvim No4. Juccolyanuu. YMeThb JeHCTBUI
H3menenue okpacku (36T>$ICH$ITL obmue cBo Ilo3naBartenbHbIE:
HCTBa KUCIIOTHBIX WII CaMOCTOSTEIIEHO BBIJICIISIOT
UHOUKAMOPOG 6 pas- CJIOYHBIX PAaCTBOPOB H (OpMYIHPYIOT TI03HABATEIILHYIO
auunvlx cpedax. Th | apyupem B nux nowo L€JIb, UCTIOJB3Ys OOIIHE IPUEMBI
B BOJOpOJa U THIPOK pelIeHus 3a1a4
cHI- KomMmyHHuKaTHBHBIE:
WOHOB COOTBETCTBEHHO Kontpoinb 1 orieHka aeiicTBuit
, @ TaKXKe COCTaBIATH mapTHepa
YpaBHEHHS
3JIEKTPOJIUTUYECKON [T
HCCOIMALUU KHCIOT,
OCHOBAaHUN M COJIEH.
1 | CunpHBIE U CITA0bBIE 3Hate ompeneneHus | @opMmHpoBaTh OTBETCT  PeryjsiTMBHBIE: CTAaBAT YICOHYIO §8 JlaTauk 35meKTpo-
1 JIEKTPOJIHTHL TIOHSATHH «CTENeHb OJ1 | BEHHOC OTHOWICHHE K 3a7aty, ONPEACIAIOT TIPOBOJHOCTH
. CKTPOJINTHYCCKOM YUYEHHIO, TOTOBHOCTh MOCJICI0BATEIILHOCTh
/labopamopnyiii JTUCCOIIHAITTI, U CIOCOOHOCTh K CaM  MPOMEKYTOUYHBIX LEJIeH C YIeTOM
onoim Ne 5. «CUITbHBIE OPa3sBUTHIO M CaMOOOp KOHKPETHOTO PE3yINbTara,
«CunbHble u cnadvle 3JICKTPOJIUTHI», a30BaHUIO. COCTAaBJISIIOT IJIAH M AJITOPUTM

JJ1eK-
mpoaumut» Onpeoen
eHue KUCIOMHOCMU-
OCHOBHOCIMU CPeObl

«CTa0BICAIEKTPOIUTHDY
. Ilonnmarts pazHHILY
MEXIY CHIBHBIMH H C
Ta0bIMHU

TeHCTBHI

IMo3HaBaTeJbHbIE:
CaMOCTOSITENLHO BBIJIEIISIOT
(GOpMYIIHPYIOT TIO3HABATEIIEHY IO




NOYYEHHBIX
pacmeopos ¢
NOMOUBIO
uHOuKamopa u
oamuyuxa
971eKMPONPOBOOHOCH
u, Th
Jlabopamopmnwrit
onvim Ne

6 «3asucumocmo
INEKMPONPOBOOHOCMIU
PACmMEOPO8 CUNILHBIX
INEKMPOAUNOE O
KOHYEHMpayuu

uonos, Th

QJICKTPOJIUTaMU

1EJTb, UCIIONB3YsI OOIIHIE IPUEMBI
pelIeHus 3a1aq
KoMMyHUKATUBHbBIE:
KonTtponb u onieHka aeiicTBuit
napTHepa

N =

Peakimn nonHoro
obMeHa.
Jlabopamopmnuriit
onvim Ne 7
«B3aumooeiicmeue
2uopokcuoa oapus ¢
CEpHOIl KUCI0MOoil»
, TE

IToaroroska k T TA

3HaTh ompeseseHne
peakIii MFOHHOTO
obMeHa,

YCIIOBUSL MX TPOTEKaH
us. YMETh COCTaBJISITh
MOJIHBIC U COKpalIéH
HBIC HOHHBIC ypaBHCH
Usl HEOOPaTUMBIX peak
U ¥ Pa3bsACHATh UX
CYLIHOCTb, IPUBOIUTH

MpUMEphl peakiuii uo
HHOTO OOMEHa, WIyIIH
X 10 KOHIIA.

dopmMupoBaTh MHUPOBO
33peHHe, COOTBETCTBY
I0Illee COBPEMEHHOMY
YPOBHIO Pa3BHUTHs Hay
KW, KOMMYHUKATHBHY
10

KOMIICTEHTHOCTh U yB
QKEHHe K MHOW TOuKe
3peHust mpu 00CyXkIe
HUHM PE3YJIbTATOB BBII
OJIHEHHOW PaOOTHI.

Ilo3naBarenbHbIC:
CaMOCTOSATEIIEHO BBIJICIISIOT
(hopMyIHPYIOT TIO3HABATEIEHYIO
1eJTb, UCIIONB3YsI OOIIIE TPUEMBI
peuienus 3auaqy
KoMmyHuKaTUBHbBIE:
KouTpons u onienka aeictBuii
napTHepa

§9

Jatuuk snextpo-
MIPOBOHOCTH,
Jo3aTop o0bEMa
JKHIKOCTH, OF0-
peTka

w =

Peakiun HOHHOI'O
obMeHa.
Jlabopamopmnuiii

onvim No 8 Peaxuyuu
ooMmena medxncoy
pacmeopamu

YMeTh NpUMEHSTH TEO
peThdecKkue 3HAHWUSA Ha
MIPAKTUKE, OOBSICHSTH

Pe3yIBTaThl MPOBOIUM
BIX OIBITOB, XapaKTep
W30BaTh YCJIOBHUS IPOT
CKaHWUs peakuuil B pa
CTBOpAx AJICKTPOJUTOB

PazBuBath ymeHus org
€HUBATh CHUTYAIUIO M
OTIEpATUBHO TPHHUMAT
b pelIeHue, HaXOIUTh

aJIeKBaTHBIE CIIOCOOBI
B3aUMOJICHCTBHS C O]
HOKJIACCHUKAMH BO Bp

PeryasitTuBHble:

OCyYIIECTBISIOT MOMIArOBBIi
KOHTPOJIb TT0 PE3yIIbTATy
Ilo3naBarenbHbIe:

CtposT peueBoe BbICKa3bIBaHUE B
YCTHOM U MUCHhMEHHO popme

KomMmyHuKaTHBHBIE: VYun
TBHIBAIOT Pa3HbIE MHEHUSI U CTPEMSITCS

TIOBTOPHUTH
§9

Jatuuk snexrpo-
TIPOBOJHOCTH




onexmponumos, TH

Jlabopamopmnwrit
onvtm Ne 9
«Obpazosanue coneii
AMMOHUA U U3YYeHUe
ux ceoiicme», Th
Tlonroroska k TA

J0 KOHIA.

eMs MPOBCACHUS
MIPAKTUIECKOH pPadOTHI.

K KOOP/IMHAIIMH PA3ITUYHBIX TO3UIIHIA
B COTPYAHUYECTBE

1 | Ilpakmuueckan Ymets ocyiectBiath | PopMupoBath MHPOBO  PeryJjsiTHBHbIE: CTaBsT YUeOHYIO PeakTuBbI U
4 padoma Ne3. XMMHUYECKHE OMBITHI HA | 33pEHHME, COOTBETCTBY  3a/1a4y, ONPEICISIOT XHUMHYECKOE
«Onpedenenue 3HAHNE KAUECTBEHHBIX | IOIICe COBPEMEHHOMY  IOCIENOBATENBHOCT obopynoBaHue,
PEAaKIIii; COCTaBIISATH | YPOBHIO Pa3BUTHsI HAy IPOMEXYTOYHBIX LENei ¢ yueToM JIATYHK DJIEKTPO-
KOHUCHMPAUUU — COMU | 1 iupe u cOKpAalmEHH | Ki, KOMMYHHKATHBHY — KOHKPETHOIO Pe3ylIbTaTa, MPOBOIHOCTH
no INEKMPO- | ¢re 10 COCTABIISIIOT IIAH ¥ aTOPUTM
nposooHocmu HOHHbIE YPAaBHEHUS HE| KOMIIETEHTHOCTh M yB  JIEHCTBHIA
pacmeopa», Th 0OpaTUMBIX peaknmuii | akeHHe K MHOW Touke Ilo3HaBaTeJbHBIE:
U Pa3bICHATH MX 3peHus] Ipu OOCYXKJE  CaMOCTOSTENbHO BBILACISIOT
CYIIHOCTh. XapakTep | HUM Pe3yJIbTaTOB BBII  (POPMYIHUPYIOT MO3HABATEILHYIO
30BaTh YCJOBHUSI TE€UYEH | ONHEHHON pPabOTHI. 1[eJTb, UCTIOJIB3YS OOIIKE TPUEMBI
Ul peaKiyi, WYX pelieHust 3a1a4
JI0 KOHIIA, B PacTBOpa KoMMyHHKATHBHbIE:
X DJIEKTPOJIUTOB. KouTpons u onienka aeictBuii
napTHepa
1 Tuoponus coneil. 3Hath ompexeneHue r | dopmupoBarh OTBETCT  PeryasiTuBHbIE: § 10 PeaxTuBbl 1
5 | Hoaroroska k TMA ujaposin3a cojieil. YMe | BEHHOE OTHONICHHE K  BHOCST HEOOXOJMMbIE KOPPEKTHUBBI B XHUMHUYECKOE
Th YUYEHHIO, TOTOBHOCTh JISMCTBHE TIOCIIE €ro 3aBepIICHHs Ha obopyoBaHue
OIpEe/ICIIATh XapakTep | U CHOCOOHOCTh K CaM  OCHOBE €ro M ydeTa Xapakrepa
Cpe/ibl PacTBOPOB COJI | OPa3BUTHIO M €aMOOOp  CHEJaHHBIX OLIMOOK.
eil Mo ux cocraBy. A30BaHMIO. IMo3naBarenbHbIE:
CTPOSIT peYeBOE BHICKA3bIBAHHE B
YCTHOH U MHUChMEHHOU (opme
KoMMyHHKATHBHBIE: KOHTPOIUPYIO
T ICHCTBUSI MApTHEPA
1 | IIpakmuueckan VYMeTp mpuMeHATh Teo | Pa3BuBath ymeHust o PeryJsiTHBHbBIE: IoBroputs| PeakTuBsl U
6 padoma Ned. peTUYeCKUe 3HAHUs Ha| eHuBarTh cuTyanuio U OCYIIECTBIISIOT MOMIATOBbIN no yueOH| xumugeckoe
P NpPaKTHKE, OOBSCHITH | OMEPATHBHO MPUHUMAT  KOHTPOJb MO PE3YJIbTATy uKy matep| obopymoBaHue
euwenue pe3yJbTaThl MPOBOJKM | b pemienue, HaxoauTh  Ilo3HaBaTelbLHbIE: uan




IKCHEPUMEHMAIbHbBL | PIX OIBITOB, XapakTep CTposIT peueBoe BhICKa3bIBAHUE B rnasbl 11
X 3a0au no meme M30BaTh YCIOBHsI MPOT| aJ€KBaTHBIE CHOCOOBI  YCTHOW M MHUCbMEHHOU (Gopme
) eKaHus peakuuid B pa | BaumonenctBusi ¢ og  KoMMyHukaTtuBHBIE: Yun
«FAEKMPpOnUmMuUUECK CTBOpaX AJIEKTPOJHUTOB | HOKJIACCHUKAMH BO Bp  TBHIBAIOT Pa3HbIC MHEHHS M CTPEMSTCS
as ouccouyuayua». 70 KOHIIA. eMsl TIPOBEJICHUS K KOOPIMHALUY PA3IUYHbIX TO3UIIUIA
Th NpaKTHYecKoil pabOTBl. B COTPYAHHYECTBE
1 | TecToBBIM VYmers ucnonb3oBath | PopMUpOBATH OTBETCT  PeryJsiTHBHbIE: OCYIECTRIISIOT IoBTOpUTH
7 KOHTPOJIb 1O npuOOpEeTEHHbIE 3HAHU | BEHHOE OTHONICHWE K IOIIATOBBIM W UTOTOBBIM KOHTPOJIb MO no yueOH
oL, YUEHHIO, TOTOBHOCTh pe3yibTary. UKy MaTep
pasoeny U CIIOCOOHOCTh K cam WaJl IJIaBbl
«MHorooopasue Opa3BHTHIO M CaMOOOP
XUMHYECCKHUX a30BaHHIO.
peakuuii B
IKCIEPUMEHTAJIIBHO
W XUMUW»
Pa3nea 2. [IpakTHKYM 110 H3Y4eHHIO CBOMCTB MPOCTHIX BelIECTB: HEMETAJVIOB H METAJJIOB, MX coequHeHui (394)
Tema 3. Cesoiicmea 2anozenos(S u)
1 | TamoreHusr: 3HaTh 3akoHOMepHOCT | DopMmMupoBaTh LEIOCTH PeryasiTuBHbIE: § 12 PeaxTuBbl 1
8 dusneckue 1 U U3MEHEHHs CBOWCTB | 06 MHUPOBO33peHHE, cO [IIaHUPYIOT CBOM JAEHCTBUS B CBSI3U C XHUMHYECKOE
JJIEMEHTOB B A- OTBETCTBYIOIIEE COBPE  IMOCTABJICHHOM 3a/laucii U yCIOBUSIMU obopyioBanue
XHMUquCKHe rpymmnax. YMeTh [1aBaT| MEHHOMY YPOBHIO pa3 €€ pelleHHs
CBOHUCTBA b XapaKTEPUCTUKY dII€ | BUTHSA HAYKH. Ilo3naBaTelbHbIE:
Hemoncmpayuonnst | venros- CraBat u GOpMyITHPYIOT IENH ’
il onvim rajJoreHoB Mo X MOJ poOJIeMbl ypoKa
Ne6 Dusuueckue ceoric | OKCHHIO B TepHoIMye KoMMyHHKaTHBHbBIE:
M 2ANOCHOB. cKOW Tabnuie u AJIEKBaTHO UCIIOB3YIOT PEUCBbIC
. CTPOEHHUIO aTOMOB. cpenctBa 11t 3P HEKTUBHOTO
Jlabopamopmnuiii
pelIeHHss KOMMYHUKATHBHBIX
onvim Nel( Pacnosnas 3agau JInuHocTHBIe: Pa3BUBAIOT
anue ConaHOU KUCIOMbL, OCO3HAaHHOE OTHOILIEHUE K CBOUM
X20pU008, OPOMU0S, COOCTBEHHBIM IMTOCTYITKaM
©00u008 u tiooa.
Th
1 Xnop. CgoiicTBa u 3HaTh cBoicTBa xyopa | DopmMupoBaTh HEIOCTH PeryasiTuBHbIE: § 13 Amnmapar juist
9 Kak MPOCTOr0 BEMIEC | 0e MHUPOBO33peHHe, cO  Pa3mmyaroT crnocod u pe3ysibraT MPOBEICHUSI XH-

MIPUMEHEHUE XJIOpPA
Jlemoncmpayuonnutii

TBa. YMETh COCTaBJISAT
b U OOBSACHSITH C TOY

OTBETCTBYIOIIIEE COBpPE
MEHHOMY YPOBHIO pa3

ICHCTBHS
Ilo3HaBaTebHbBIE:

MHYECKUX MPO-
niecco (AITXP)




onvim Ne 7 «H3yuenue
duzuueckux u
XUMUYECKUX

ceoiicme xnopa»
Jlabopamopmnwrit
onotm MNl1.
Ombenusaowiue
ceoticmea xnopa , Th

KU 3pCHHA OKHUCJIICHUS

W BOCCTaHOBJICHHUS YP
ABHEHUS pPEaKIUH, Xap
AKTEPU3YIOIINX
XAMHUYECKHE CBOMCTBA
XJIopa.

BUTHSA HAYKH.

Brnaierot o01mmm nprueMoM penieHus
3ama4

KomMyHuKaTHBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM

eI TeTFHOCTH, IPUXOS K 00IIeMy
PEIICHHIO

CoennHeHns 3Hath criocob nonyue | BocruteiBath poccuiic  Ilo3naBaTebHBIE: § 14 PeaktuBsl u

raJIOFCHOB. HUS XJIOPOBOJAOPOJA B | KyIO TPaKIAHCKYIO W  BiajeroT oOIIMM MPUEMOM pEIICHUs XHUMHYECKOE

XTOPOBOOPOIL. 1ab0paTopuy U yYMETh | EHTHYHOCTH: 3a1au - obopyioBanue
HaTpuoTU3M, 1000Bb 1 KoMMyHHKATHBHBIE:

Hemoncmpayuonnol cobuparb ero B mpod | yBaskeHHe K JloroBapuBaroTCsS O COBMECTHOM

it onvim UpKy, Koyuly. YMeTh OTtedecTBY, YyBCTBO JIESITETFHOCTH, TIPUXOAT K 00IIeMy

Ne8 ITonyuenue xnoposo | XapaxrepusoBaTh CBOH | TOPAOCTH 3a OTEYECTB  PCLICHHIO.

dopoda u pacmeopenue | CTBA XJIOPOBOJIOPOJA. | CHHYIO HayKy. PeryiasiTuBHbIE:

e20 6 sooe. [InanupytoT cBOM JeHCTBUS B

Jabopamopnutii COOTBETCTBHH C NOCTABICHHOMH

onvum Nel2. 3ajaueii M yCIOBUSMU €€ pealn3aiun

Bzaumnoe evimecnenue

2a7102eH08 U3

pacmeopos ux

coneu, Th

Jabopamopnbutii

onvtm Nel3.

Pacnosuasanue

CONAHOU KUCIOMbL U

X110pudos8, OpomMuoos,

uoouoos, Th

Ilpakmuueckasn 3Hath oOmme u uHIU | Pa3BuBare ymenus oun  PeryasituBHbIe: IToBroput | PeaktuBbl u

paboma Ne 5. BHIyalIbHbIC CBOHCTBA | eHMBaTh cuTyarmio U OCYIIECTBISIOT MOIIATOBBIH b § 12-15 | xuMmudeckoe

«Onpedenenue COJISTHOM KHCJIOTBHI. YM| ONEpaTMBHO MPUHUAMAT  KOHTPOJIb 110 PE3yJILTATY 0GopynoBaHue

CO0ePIHCAHUA XTIOPUO-

eThb OTIMYATh COJISHY
10 KUCJIOTY M €€ COJIH

b PCUICHUC, HAXOIUTH

Ilo3HaBaTeabHbBIE:
CTposIT peueBoe BhICKa3bIBAaHUE B

Jatuuk xnopua-
HMOHOB




UOHOB 6 NUMDbEBOIL
éooe» Th

OT JPYTHX KHCJIOT U
coJiell.

YMeTh NpUMEHSTh TEO
peThdecKkue 3HaHWUSA Ha
MIPAKTUKE, OOBICHATH
pe3yabTaThl TPOBOAUM
BIX OTBITOB, XapakTep
W30BaTh YCJIOBHUS IPOT
€KaHUs DPEeaKIuil.

aJICKBaTHLIE CIIOCOOBI
B3aUMOJIEUCTBUSL C OJ
HOKJIACCHUKAMH BO Bp
eMsl TIPOBECHHUS
MIPAKTUIECKOH pPadOTHI.

YCTHOH U THCbMEHHOH (opme
KoMmyHuKaTuBHBIE: Yuu
THIBAIOT Pa3HbIC MHEHUS U CTPEMSITCS
K KOOPAWHAIINA PA3TUIHBIX ITO3UIHNA
B COTPYAHHYECTBE

IToaroroska xk 'MA

3akperuieHre 3HaHUH
Y pacyeTHHIX HaBBIKOB
yu-col.

YMmeHue pemats
THUITOBBIE TPUMEPHI
KOHTPOJILHO-
HU3MEPUTEIBHBIX
MaTepHaloB

VYMenue
OPHEHTHPOBATHCS Ha
MOHMMaHHE TIPHYNH
ycriexa B yueOHOH
JIeITeNIbHOCTH

K.YY .

YMeHHe caMOCTOSTEIIFHO
OpTraHU30BBIBAThH YUCOHOE
B3aMMOJICHCTBHE B TPYIIIC
LYV

YMeHue:

* OCYIIECTBIISITh AHAJIN3 OOBEKTOB C
BBIJICJICHUEM CYIIECTBEHHBIX
HECYIECTBEHHBIX PU3HAKOB;

* OCYIIECTBIISATh CHHTE3 KaK
COCTaBJICHHUE IEJIOr0 U3 YacTel.
P.YVY].

YMmenust:

1.0cy1iecTBasATh UTOTOBBIN U
MOIIArOBBIH KOHTPOJIb IO
pe3ybTary;

2. AIGKBaTHO BOCIIPHHHUMATH OIICHKY
YUUTEIIS;

3. Paznmmuath crmoco0 u pe3ynbpTar
JIEHCTBUS

Tema 4. Ceotiicmea kucnopooa u cepwt (7 u)

Kucnopon:
MOJTy9YCHUE U
XUMHUYECKHE
cBoiicTBa. /lemonc
mMpayuoHHbLIL ONbIM
Ne 9. «llonyuenue u
cooupanue

3HaTh 3aKOHOMEPHOCT
W U3MCHCHHS CBOWCTB
3JIEMEHTOB B A-

rpynmnax, onpeneicHue
MOHSATHUS AJIOTPOIIHH

Vmerb JAaBaTb XapakT
CpPUCTUKY DBJICMCHTOB
1 TPOCTLIX BCHICCTB

®opmMupoBaTh LEIOCTH
0€ MHPOBO33pEHHE, CO
OTBETCTBYIOIIIEE COBPE
MEHHOMY YpPOBHIO pa3
BUTHUSL HAYKH.

PeryasitTuBHble:

IUTAHUPYIOT CBOU JICHCTBHSI B CBSI3H C
MOCTaBJIEHHOH 3a/1a4eil U yCIOBUAMH
ec pemienust. Ilo3HaBaTe/IbHBbIE:
CTaBAT U POPMYJIUPYIOT LICJU U
po0JIeMbl ypoKa
KomMmyHuKaTHBHBIE:

aJIEKBAaTHO UCIIOJIB3YIOT peUueBbIe
cpeacTBa 1151 9P HEKTUBHOTO

§ 17

PeakTtuBel n
XAMHUYECKOE
obopymoBanue




KUCIOpOOa 6
nabopamopuu

U  3anonHenue UM
eazomempay
Jlabopamopnuwtii
onvim Neld.
«l'openue cepul na
6030yxe u @
kucnopooe» Th
Jlabopamopnuwtii
onvim NelS5.
«l'openue icenesa,
Mmeou, MazHusa Ha
6030yxe u 6
kucnopooe» Th

MOJTPYIIIBL KUCIOpOIa
[0 MX IIOJIOXKEHUIO B
MEPHOANYECKON TadI

HIE U CTPOCHHIO aro

MOB. YMETHh OOBSCHST

b, ITOYEMY YHUCIIO

MPOCTBIX BEIIECTB B H

€CKOJIBKO Pa3 TPEBBIIT

aeT 4YUCII0O XUMHYECKH

X DJIEMEHTOB.

peHaICHUS KOMMYHUKATUBHBIX 3a1a4

Cepa. XumMuueckue
CBOICTBA CEPHI.

Jemoncmpayuonnni
i onvim

NelO . Annomponnvie
Moougpuxayuu

3Hath (uznUecKue u
XUMHYECCKHE CBOMCTBA
cepbl. YMEThb COCTaBJI
STh YpaBHCHHS pPEaKIl
UH, TOATBEPKIAOIIUX
OKHCIIUTEIBHBIC U BOC
CTaHOBUTEIbHBIC CBOU
CTBa Cepbl, CPABHUBAT

dopMupoBaHHUE 1EJI0C
THOTO MMPOBO33PEHUS,
COOTBETCTBYIOIIETO CO
BPEMEHHOMY YpPOBHIO
pPa3BUTHS HAyKH.

PeryasTuBHbIe:

Pasmuuarot criocod u pe3ynprar
JIeHCTBUS

Ilo3naBarenbHbIe:

Brnazierot o01mmm nprueMoM perieHus
3a1a4

KomMmyHuKaTHBHBIE:
JloroBapuBaroTcs 0 COBMECTHOM

PeakTussl,
KOJUIEKIIMNH U
XUMHUYECKOe
obopynoBaHue

cepuvl. O3naxomnenue - §18

b CBOMCTBa MPOCTHIX JESITeIILHOCTH, TIPUXOIS K 00IIIeMy
¢ obpazyamu cepul

BCIIIECTB CEPhI M KHCI PELICHHMIO.
opojia, Pa3bsCHSITH

U e€é NMpupoOHbIX CO | 3TH CBONCTBa B CBeTe

eOuHeHull.
NpeJICTaBICHU 00 OK
UCIIUTEILHO-
BOCCTAHOBUTEIILHBIX I
poreccax.

CoeIMHEeHHUS CepBhI: 3Hath criocod mnoiyde | DopmmupoBarh oTBeTC  PeryisiTHBHBIE: §19 Ammapar st

HUSI CEPOBOJIOPOJIa B

TBCHHOC OTHOULICHHUC K

YuuThIBaIOT IMpaBuJio B

IMPOBCACHUS XU~




CEPOBOJIOPOI, CEPOBO
0opooHas
kucaioma. CynbGubl

Jlemoncmpauuonnut
i onvim

Nell Obpasywr npupoon
bIX CYILUO08 U cyrbgha
moe.

Jlabopamopuwsiii on
blm

Nel6. Kauecmsennvie p
eakyuu Ha cyrb@uo-
UOHbL 6 pacmeope. TE
Jlemoncmpayuonnotii
onovim Nel2:
«llonyuenue
ceposodopooa u
usyuenue ezo
ceolicme).
Jlabopamopnwiii
onvtm Nel7:
«Cunme3s
cepoeooopooa.
Kauecmeennoie
peakyuu Ha
ceposooopoo u
cynogpuovy Th

71a00paToOpuu U €ro ¢
BOICTBA. YMETh 3aIlmc
BIBaTh YpaBHEHHUS pea
KIMH, XapaKTepU3yIoll]
HUX CBOICTBa CEPOBOJIO
pozia, B MOHHOM BHJE,
MIPOBOJNTH KAadeCTBEH
HYI0 peakl{I0 Ha CyiI
b(UI-UOHBIL

YYCHUIO, TOTOBHOCTH
1 CIOCOOHOCTh K caMm
OpPa3BUTHIO M CamMooOp
A30BaHMIO.

TUTAHUPOBAHMH U KOHTPOJIE CIIoco0a
perieHns

Ilo3naBaTenbHbIe:

Hcrmonb3yroT MoucK HeoOX0AMMON
HHPOPMAIINH [T BEITIOTHEHHS
y9eOHBIX 3aJaHNH C UCTIONB30BaHUEM
y4eOHOM TUTepaTyphl
KomMmyHuKaTHBHBIE:
KoHTponupyloT fneiicTBue nmapTHepa.

MHUYCCKUX PeaK-
it (ATTXP),
npu-

Oop s moyde-
HUSI Ta30B WIH
arnmapat Kumnma
PeakTussl,
KOJUICKIIHH U
XUMHYECKOE
obopynoBaHue

CoenuHeHus cepsl:
okcun cepsl (IV),
CepHUCTasl KUCIIOTA U
€€ COJH.
Jlabopamopnutit
onvim Nel8

3HaTh CBOWCTBA CEpHH
CTOrO ras3a, CepHHUCTOM
UCIIOTH. YMETh cocTa
BIIITh YpaBHEHMsSI peak
UH, XapaKTepU3yIon
X CBOMCTBa 3THX Bel]
€cTB, OOBSCHATH MpHUY
VHY BBIAJICHHS

®opMHUpPOBATH OTBETCT
BEHHOC OTHOILICHHUE K
YYCHUIO, TOTOBHOCTh

U CIOCOOHOCTh K caM
Opa3BUTHIO U CaMoo0p
A30BaHHIO, OCHOBBI 3K
OJIOTHYECKOU KYJIBTYP
bl, COOTBETCTBYIOILICH

PeryasiTuBHbIe:

Y4YUTHIBAIOT IPABUIIO B
IUTAHUPOBAHHUU ¥ KOHTPOJIE CITOC00a
peuieHus

Ilo3naBarenbHbIE:

Vcnonb3yroT MOUCK HEOOXOAUMMO#
UH(POPMALIUH JIJIsI BBITIOJTHEHUS
y9eOHBIX 3aJaHNH C UCTIONb30BaHUEM

§ 20

Arnmapar s
MPOBE/ICHUS XU-
MHUYCCKUX PeaK-
uuii (AITXP)




Kauecmesennvie peax
yuu Ha

cynoghum-

uorvl 6 pacmeope. T
b
Jlemoncmpayuonnut
il onvlm

No 3. «H3yuenue
ceoiicme
CepHUCmMOo20 2a3a u

KHCJIOTHBIX JTOXKICH, I
POBOJUTh Ka4yeCTBEHHY
10 PEaKIHIo Ha CYyIb(
UT-HOHBI.

COBPEMEHHOMY YpPOBH
10 3KOJIOTHYECKOTO M
BIIUICHHS.

y4eOHOI TUTEepaTypsl
KoMMyHuKaTHBHbBIE:
Kontponupytot neiicteue naptHepa.

ceprucmou
Kucjiomasl)
2 | CoenuHeHus CephI: 3HaTh cBoicTBa pa3da | PopMupoBaTh OTBETCT  PeryJisiTHBHBIE: § 21 PeaxTuBbl 1
7 oxcuz cepsl (VI), BJICHHOW CEpPHON KHCI | BEHHOE OTHOIICHHE K PaEHI/I‘Ia}OT cnoco0 u pe3yabpTar XUMHYECKOE
OThl. YMETh 3alMChiBA | yYEHUIO, TOTOBHOCTh JIeWCTBHS obopyoBanue
CCpHad KUCJIOTa U €€
Th ypaBHEHHs peakuu | M crnocoOHocTh K caM  I[lo3HaBaTesibHbIE:
COJIH. M, XapakTepu3ylolluX | Opa3BUTHIO M camMoo0p BiazeroT o0muM npueMoMm peieHus
.]Iaﬁopamopublﬁ CBOMcTBa Pa30aBIEHHO | A30BAHUIO. 3a/1a4
onovim I CepHOH KHUCIOTBI, U KomMmyHuKaTHBHBIE:
Nel9 Kauecmeennvie pe | PASPACHATS JloroBapmBaroTcst 0 COBMECTHOM
akyu Ha cyrdam- X B CBETC MPE/ICTABT JIESTETBHOCTH, TIPUXOIAT K 00IIeMy
eHUl 00 DJIEKTPOJIUTH
UOHBL 6 pacmeope. N
TE YECKOH TUCCOIMAIIUI
U OKHCIUTEIHHO-
BOCCTAHOBUTEIFHBIX I
poreccax, IPOBOINTH
KaueCTBEHHYIO PEaKIH
10 Ha Cynb(haT-HOHBI.
2 | CoticTBa CepHOI 3Hath cBoiicTBa KOH | JInunocTtHble. Dopmup  PeryasTuBHBIE: § 21 PeaxTuBbl 1
8 | KHCIOTHI Jlagopamo | 'SHTPUPOBAHHOM CEPH | OBATL OTBETCTBEHHOE [TnanupyroT cBOM EHCTBUA B XHMHUYECKOE
e — oi OTHOIICHHE K COOTBETCTBHUH C I1OCTABJICHHON obopynoBanue
p KUCJIOTBl U CHOCOO €€ | y4eHUI0, TOTOBHOCTh 3a7a4eil ¥ yCIOBHSMH €€ peaan3alun
Ne20 Hsyuenue pazbapieHus. YMeTh | M crmocoOHocTh K caM  Ilo3HaBaTeibHbIE:

CB0UCMB CepHOU
kuciomol, TH

OTIMYaTh KOHIIEHTPHUP
OBAaHHYIO CEpHYIO KHC

OpPa3BUTHIO M CamMooOp
A30BaHMIO.

Brnazmeror o01mmm mprueMoM penieHus
3ama4
KomMyHuUKATHBHbBIE:




JIOTYy OT pa30aBICHHO
W, yCTaHaBJIMBAaTh 3aB
HCHMOCTb MEXIY CBO
WCTBAMU CEPHOW KHCII
OThl U €€ TPUMEHEHU
eM

KonTtponupyrot aelicTBus naptHepa

ITogroroska xk T A

YMeTh pemath pacuér
HBIE 3a/1a4d 110 YpaBH
SHHUSIM XHMHYECKUX P
€aKIUil C UCIONb30Ba
HHUEM BEILECTB, COJIEp
JKaIUX OIpPEIEICHHYIO
JIOJII0 TIpUMeceH.

®opMuUpoBaTh OTBETC
TBEHHOE OTHOLICHHE K
YUYEHHIO, TOTOBHOCTh
U CIOCOOHOCTh K caM
Opa3BUTHIO U CaMoo0p
A30BaHHUIO.

PerynsiTuBHbIE:

OCyIEeCTBIAIOT OMIArOBINA
KOHTPOJIb 110 PE3YIbTATY
Ilo3naBartenbHbIe:

Brnaneror o0muM npueMom pereHus
3a1a4

KomMmyHuKaTHBHBIE:
KonTtponupyrot aeiicTBus mapTHepa.

Tema 5. Ceoiicmea azoma u pocghopa (9 u)

A30T: pusznueckue u
XUMHNYCCKHUEC
CBOMCTBA.

YMeTh XapakTepu3oBa
Th XHUMHYECKHE DJIEME
HTBl HAa OCHOBAHHHM HMX
MOJIOKEHUST B TIEPHO
JIUYECKOH CHCTEME U
CTPOEHHUSI MX aTOMOB.
3HaTh CBOMCTBa a3oTa.
VYMmers 00BACHATH
NPUYHHY XHUMHYECKOUH

HWHEPTHOCTU a30Ta, CO
CTaBJIATb YpaBHCHUA
XUMHYCCKUX pCaKHHﬁ,

XapaKTePU3YIOMUX XH
MHYECKHE CBOMCTBA
a30Ta, U Pa3bsICHATH
WX C TOYKH 3PECHHS T
pexacraBieHuit 00 OKU
CIINTEIBHO-
BOCCTaHOBUTEIILHBIX IT
poleccax.

DopMUPOBATH ITETOCTH
0€ MHPOBO33pPEHHE, CO
OTBETCTBYIOIIEE COBPE
MEHHOMY YpPOBHIO pa3
BUTHS HAYKH, ¥ KOMM
YHHUKATHBHYIO
KOMITETEHTHOCTD B
0o0IIeHNN U
COTPYTHHYECTBE CO
CBEPCTHUKAMHU.

PeryasiTuBHbIe:

[InanupyroT CBOM ACHCTBUS B CBSI3H C
MOCTaBJICHHOH 3a/1a4eil U yCIOBUAMH
ee pemieHus. [lo3HaBaTenbHbBIE:
CtaBaT 1 GOPMYITHPYIOT TSN U
poOIeMBI ypoKa
KoMMyHuKaTHBHbBIE:

AIEKBaTHO HCIIOIB3YIOT PEUEBBIC
cpeacTBa s 3PPEKTUBHOTO PELISHUS
KOMMYHUKATHBHBIX 33124

§ 23

AMMHaxK.

3HaTh MeXaHu3M 00p

®opMUpOBaTH 1EIOCTH

PeryasiTuBHbIe:

§ 24

JaT4uk s1exTpo-




Hemoncmpayuonn
blil Onvlm

Neld Ionyyenue ammua
Ka u eco

pacmeopenue 8 6ooe.
Jabopamopnutit
onvim Ne 21
«QOcHosHble ceolicmea
ammuaka» Th

a30BaHMs MOHA aMMOH
usl,
XHMHYCCKHE CBOMCTBA

aMMUaka. YMeTb COCT
aBJIATH YPaBHEHUS
peaKkiuii, xapakTepusy
IOIUX XUMHYECKHUE CB
oiicTBa amMmuaka, u
Pa3bACHATH UX C TOYK
W 3pEeHUs MpEeNCTaBie
HUI 00 31eKTpOaUTUY
€CKOM JucCoIualnl Hu
OKHCITUTEIHHO-
BOCCTAHOBUTENFHBIX I
poreccax.

0¢ MHPOBO33pEHHE, CO
OTBETCTBYIOIIIEE COBpPE
MEHHOMY YpPOBHIO pa3
BUTHSI HAYKH.

[T1aHUpPYIOT CBOM NICHCTBUS B CBSI3U C
MOCTaBJIEHHOM 3a/1a4eil U yCIOBUAMH
ee pemrenus. [lo3HaBaTeabHbIE:
CtaBaT 1 GOPMYITHPYIOT TSN U
pobIeMBl ypoka
KomMyHuKATHBHBIE:
Kontponupytot nerictBust napTHepa

IMPOBOJHOCTHU

Ilpakmuueckasn
paooma Ne 6.
«Ilonyuenue
amMmMuaKa, uzyyenue
ezo ceoiicme». Th

YMeTh mnoiydath am
MHAK peakiueil MOHHO
ro
oOMeHa W [OKa3bIBaTh

OINBITHBIM TYTEM, YT
0 coOpaHHBIN raz —
aMMHaK, aHaJH3HPOBa
Th PE3yJbTATHI OIBITO
B U Jenath 00001ar0
[[HUC BLIBOJBI.

dopmMupoBaTh KOMMYH
WKATHBHYI0 KOMIETEHT
HOCTh B OOIICHWH U C
OTPYIOHHUYECTBE CO CBE
PCTHHKaMH B TIPOIIECC
¢ yudeOHo-
UCCIICIOBATCIILCKON e
STEILHOCTH.

PerynsiTuBHbIe:

[InanupyroT cBOM ACHCTBUS B CBS3H C
MOCTaBJIEHHOH 3a/1a4eil U yCIOBUAMH
ec pemenus. Ilo3HaBaTe/IbHBbIE:
CraBsit ¥ GOpMYJIUPYIOT LEIH U
po0JIeMbI ypoKa
KomMmyHuKaTHBHBIE:

AJIEKBaTHO HCIIOJIB3YIOT PEUEBbIC
cpeacTBa A SPPEKTUBHOTO PELICHUS
KOMMYHUKAaTHBHBIX 33/1a4

§ 25

PeaktuBsel n
XAMUYECKOE
obopymoBanue

Conn aMMOHMS.
Jlabopamopmnuiii
onovim No22
Bzaumooeiicmsue co
e

AMMOHUSL CO wWenoud
mu Th

3HaTh KayeCTBEHHYIO
peaknuio Ha WOH aMM
OHUSI. YMETh COCTaBJIsS
Th ypaBHEHUS XUMHYE
CKMX pEaklHi, XapakT
198)263% (00111704
XUMHUYECKHUE CBOMCTBA
coJici aMMOHUS, U
Pa3bICHSTH

WX B CBETE MPEACTaBI
eHHH 00 3JIEKTPOIUTH
YECKOW JUCCOIHAIUH.

®dopMHPOBaTH KOMMYH
HKATHBHYIO KOMIICTCHT
HOCTh B OOIIEHHH H C
OTPYAHUYECTBE CO CBE
PCTHHKAMH B TIPOIECC
e ydeOHo-
HCCIEI0BATEILCKON e
SITEILHOCTH.

PeryasiTuBHbIe:

[InanupytoT CBOM ACHCTBUS B CBS3H C
MOCTaBJIEHHOH 3a/1a4eil U yCIOBUAMH
ee pemrenus. [lo3HaBaTeabHbBIE:
CtaBaT 1 GOPMYITHPYIOT TSN U
poOIeMBI ypoKa
KomMmyHuKaTHBHBIE:
KoHTponupyroT neiicTBUS mapTHEpa

§ 26

Peaktusel u
XAMUYECKOE
obopymoBanue

A30THAas KUCJIOTA.

3HATh CTPOCHUC MOJI

®opMupoOBaTH 1EIOCTH

PeryasiTuBHbIe:

§ 27

Tepmopesuctop-




[lemoncmpayuounnsie
onvimut NeNel5-17:
«Ilonyuenue oxcuoa
azoma (IV) u
uzyuenue ezo
CB0IICME»;
«OKucneHue oxkcuoa
azoma (II) 0o okcuoa
azoma (IV)»;
«B3aumooeiicmeue
oxcuoa azoma (I1V) ¢
60001l U KUC10POOOM,
nonyueHue a3omHoil
Kuciomol»
Jlabopamopnuiii
onvim
No 23, U3yuenue
CB0lICME A30MHOU
kuciomol Th

CKyJIbI a30THOU KHUCIIO
THIL.

VYMerh OOBACHATH, Y€
My pPaBHBI BAJICHTHOCT
b aToMa a30Ta U €ro
CTETNIEHh OKHCJIEHHS B

MOJIEKYJIe a30THOW KU
CJIOTBL. YMETH COCTaB
JISITh YpaBHEHHS] XUMH
YECKUX peakiuil, Jex
alMx B OCHOBE IPOU3
BOJICTBA a30THOM KHCII
OTBI, U PA3BICHITH 32
KOHOMEPHOCTH HX
MPOTEKAHMUS.

0¢ MHPOBO33pEHHE, CO
OTBETCTBYIOIIIEE COBpPE
MEHHOMY YpPOBHIO pa3
BUTHSI HAYKH.

YYUTBIBAIOT IPABUIIO B IUTAHUPOBAHHU
1 KOHTPOJIE CIIoco0a perieHus
Pa3INYaloT CIIOCO0 U pPe3ynbTaT
JIEUCTBUS

Ilo3HaBaTe/ibHBbIE:

HCTIONB3YIOT TIOUCK HEOOXOTMMOit
WHPOPMAIINH [T BEITIOTHEHHS
Y4eOHBIX 33JaHUH C UCTIONIB30BaHUCM
y4eOHOI

muteparypsl, KoOMMyHHKAaTHBHBIE:
KOHTPOJHUPYIOT ACHCTBUE MApTHEPa
JIOTOBAPUBAIOTCS O COBMECTHOM
JIESITETFHOCTH, TIPUXOIAT K 00IIeMy
PEIICHHIO

HBIH JaTYUK TEM-
TepaTypsl, TaTIUK
pH, naTumx
3JIEKTPOMIPOBOTHO
CTH, armapar Jist
TIPOBEICHUS
XAMHUYECKUX
peaxuuit (AIIXP),
MarHuTHas
MellaaKa

Ilpakmuueckasn YMers cocTaBiaaTh yp | @opMupoBarh LENOCTH PeryJjisiTUBHbBIE: §27 PeakrtuBsl u
paboma Ne 7. ABHEHUSl peakluii Me | 0 MHUPOBO33PEHHE, CO  IUIAHUPYIOT CBOM JCHCTBUS B XUMHUYECKOE
«Onpedenenue KIY pa368BﬂeHHOﬁ“H OTBETCTBYIOLIEE COBPE  COOTBETCTBHH C [IOCTaBJICHHOM 06opynoBaHue,
HUMpam- UOHOG 6 KOHLCHTPHPOBAHHO! 2 [ MEHHOMY YPOBHIO pa3  3aJaued M yCIIOBHAMH €€ pealusaliu Jatuuk HATpAT-

30THOM KHCIOTOH M M | BUTHUS HAYKH. Ilo3naBarenbHbIe: HMOHOB
nUmMamenbHoOM

eTaJuIaMH, BJIAJICIOT OOIINM MIPUEMOM PELICHUS
pacmeopey T OOBSICHATh UX B CBETE 3a1a4

npeacTaBiIeHuit 00 o KoMMyHuKaTHBHbBIE:

KHACJIUTEIEHO- KOHTPOJHUPYIOT ACHCTBUS MMapTHEPA

BOCCTAHOBUTENBHBIX I

poreccax.
Conu a3oTHOU 3HaTh KauecTBeHHYI0 | DopMupOBaTh IETIOCTH PeryjsiruBHbIE: § 28 JaTtuuk

peakmuio Ha HHUTpAT- | 0€ MHPOBO33pPEHHE, CO  IUIAaHHPYIOT CBOU JCHCTBHS B 3JIEKTPOIIPOBOTHO

KHCJIOTBI — HUTPATBHI.
Hemoncmpayuonn

blil OnbIm

Nel8 Oopasyvr npup
OOHBIX HUMPAMO8 U

WOHBL. YMETh OTIMYAT
b COJIM a30THOW KHCIH
OTBI OT XJIOPHUJIOB,

cynbhaToB, CynbpuUIO0
B U CyIb(QHUTOB. YMeT
b COCTaBJSITh ypaBHEH

OTBETCTBYIOIIIEE COBpPE
MEHHOMY YpPOBHIO pa3
BUTHSI HAyKH, U OCHOB
bl JKOJIOTHYECKOH KyII
BTYPBI.

COOTBETCTBHUH C ITOCTABJICHHON
3aauell ¥ yCIOBUSAMU €€ peanu3alun
Ilo3naBartenbHbIe:

BIIQJICIOT OOLIUM MPUEMOM PELICHUs
3a1a4

KomMyHHUKATHBHBIE:

CTH, KOJIJICKIIUU




docgamos.
Jlabopamopmnuiii
onvim Ne24
O3naxomneHnue ¢
A30MHBIMU U
gocghopnvimu
yooopenuamu. Pacno
3HABAHUE A30MHbIX
yooopenuii. Th
Jabopamopnutii oneim
Ne 25 «Onpedenenue

AMMUAYHOIL ceTumpbl
u mouesunviy Th

Usl peaKkuui pa3noxkKeH
usl HUTPATOB.

KOHTPOJHUPYIOT ACUCTBUS MapTHEPA

®docdop.
Coennnenusa
docdopa: okcun
hocopa (V),
oprodochopnas
KHCJIOTA U €€ COJIH.
docdopHbie
yaoOpeHust
Jemoncmpayuonnni
i onvim

Nel9 Th Oobpasywr k
pacHoeo gocgopa,
oxcuoa gocghopa (V),
NPUPOOHbLLX
Gocghamos.
Jlabopamopnuwtii
onsim

Ne26 «l openue cep
bl U pochopa na

3HaTh AJUTOTPOITHBIE M
omudurammu docdopa
, CBOMCTBA OEJI0r0 1
kpacHoro ¢ocdopa.
VYMeTb COCTaBIATh
YpaBHCHHUS
XUMHYCCKUX PEaKIUii,
XapaKTePU3YIOIIUX
cBoiicTBa (ocdopa.

®opMHUpPOBaATH OTBETCT
BEHHOE OTHOIIEHHE K
YYEHUIO, TOTOBHOCTH
M CIOCOOHOCTH K caM
OpPa3BUTHIO M CamMooOp
A30BaHUIO.

PerynsiTuBHbIe:

IUITAHUPYIOT CBOU JICHCTBUSI B CBSI3H C
MOCTaBJICHHOH 3a/1aueil U yCIOBUAMU
€¢ pelIeHUs

ITo3HaBaTenbHbIE:

CTaBAT U GOPMYJIUPYIOT LICIH U
po0JIeMbl ypoKa
KomMmyHuKaTHBHBIE:

aJIEKBAaTHO UCIIOJIB3YIOT peueBble
cpeacTBa 115 9QHEKTUBHOTO
peLIeHUs] KOMMYHUKAaTHBHBIX 3314

§ 29, § 30

PeakTtuBsel
XAMHUYECKOE
obopymoBanue




6030yxe u 6
kucnopooe» Th
Jlabopamopnuiii
onvim Ne27
Osnaxomnenue ¢
A30MHBIMU U
gocpoprvimu
yooopenusmu. Th

IToxroroska xk TMA

YMeTh COCTaBIATH Yp
ABHEHUS pPEaKLUl, Xap
AKTEPU3YIOIIUX XAMUY
€CKHe CBOICTBa
tdbocdopa, oxcuma doc
¢dopa(V) u
(hocdopHOIl KUCIIOTEHI,
U pa3bsICHATH UX B CB
eTe Tpe/ICTaBJICHUI
00 DIIEKTPOIUTUIECKO
W JUCCOIMAallMd U OKH
CITUTEITEHO-
BOCCTAHOBUTENFHBIX I
poreccax, IPOBOINUTH
Ka4eCTBCHHYIO PCaKI[H
10 Ha docdar-

uoHbl. [loHMMaTh 3HAY
CHHC MHHEPAJIbHBIX Y
JOOpeHUIt

JUI pacTeHUi.

dopmMupoBaTh KOMMYH
WKATHBHYIO KOMIETEHT
HOCTh B OOIICHUH U C
OTPYIIHUYECTBE CO CBE
PCTHHKaMH B TIPOIIECC
¢ yucOHOH JesaTeNbHO
CTH.

PerynsiruBHbIe:

IUIAHUPYIOT CBOU JICHCTBHSI B CBSI3H C
MIOCTABJICHHOH 3aja4eil ¥ yCIOBUSIMHU
€€ pelIeHHs

Ilo3naBartenbHbIe:

CTaBAT U OPMYIHPYIOT LIEIH U
po0JIeMBbI ypoKa
KomMmyHuKaTHBHBIE:

a/IeKBaTHO UCTIONIB3YIOT PEUCBBIC
cpenctBa 11t 3P HEKTUBHOTO
pelIeHss KOMMYHUKATHBHBIX 3a/1a4

Tema 6. Ceoitcmea yenepooa u kpemuus (7 4)

Yrnepon, ¢usnyeck
ue

CBOWCTBA. Anrompon
us yenepooa. aimas,
epaghum, KapoOuH,
Gyrnepenvl. Xummuue

YMeTh XapakTepu3oBa
Th XHUMHYECKHE DJIEME
HTBI I[VA-

Tpynmbsl Ha OCHOBaHHUU
HUX IIOJIOKEHUS B IIe
PUOANYECKOM

CHUCTEME U CTPOCHHSI

DopMHPOBAThH IEIOCTH
0€¢ MHPOBO33PEHHE, CO
OTBETCTBYIOIIEE COBPE
MEHHOMY YPOBHIO pa3
BUTHs HAYKH, U KOMM
YHUKATHBHYIO KOMIIET
E€HTHOCTb B OOIIEHHUM

PeryasiTuBHbIC:

TUTAHUPYIOT CBOH JICHCTBHUS B CBS3H C
MOCTaBJICHHOM 3a/1a4eil U yCIOBUAMH
€e pelIeHs;

Pa3INYaloT CIIOCO0 U Pe3ynbTaT
JIeHCTBUS

Ilo3naBarenbHbIC:

§31-§ 32




CKHE CBOWCTBa yriie
pona.
Jlemoncmpayuonnut
i onvim

Ne20 Mooenu xpucmann
uyeckux pewémox aimas
a u epaguma.

uX aromoB. MMeTh mp
eJcTaBjieHne 00 ajuioT
POIHBIX MOTU(PUKALIHS
X yriaepoja.

3HaTh CBOWCTBA MPOCT
Oro BEIIECTBA YIJIA,
HWMETh TIPE/ICTABICHUEC

00 ancopOiun. YMeTh
COCTABJISATh YPaBHEHU
S XUMHUYCCKUX PEaKIu
H, XapaKTepU3yHIIUX
XHMHYCCKHE CBOMCTBA

yriepoja Kak BOcCCTa
HOBUTENS M KaK OKHC
JIATEIS.

CO CBCpPCTHUKAMHU.
®opMHUpOBaTH OTBETCT
BEHHOE OTHOIIEHHE K
YYEHUIO, TOTOBHOCTH
M CIOCOOHOCTH K caM
OpPa3BUTHIO M CaMooOp
A30BaHMIO.

CTaBAT U POPMYIHUPYIOT LIEIH U
poOJIeMBI YPOKa,

BJIAJCIOT OOIITIM ITPUEMOM PELICHHUS
3ama4

KoMmyHuKaTUBHBIE:

aJICKBATHO HCIIOJIB3YIOT PEUCBHIC
cpenctBa 11t 3 HEKTUBHOTO
pelIeHIsE KOMMYHUKATHBHBIX 3a7a4;
JIOTOBapHBAIOTCSI O COBMECTHOM
JIeSITEIIbHOCTH T10/1 PYKOBOJICTBOM
YUUTEIS

Oxkcubl yriaepoja.
VYrapueii u
YTJIEKUCIIBIA Tas3bl.
VYronnHasg KHCIOTA,
KapOOHATEHI
Hemoncmpayuonnst
il onvim

Ne21 Obpasywr npupoon
blxX

Kap60Ham06 u cuauxkam
06.

Jlabopamopnwiii
onvim

No28 KauectBennas pea
KIMS HA YTIEKMCIIBINA Ta

3. TH
Jlabopamopnwiii
onvim

Ne29 KagecTBeHHas pea
KIus Ha KapOoHat-

3HaTh CBOMCTBA OKCHJ
a yruepoma(IV), kadec
TBEHHYIO PEaKIIHIO Ha
YIJIICKUCIBIN Ta3.
VMeTh T0Ka3bIBaTh
XapakTep OKCHIA, 3all
UCHIBATh YPaBHCHHUS P
CaKIUI, XapaKTepU3y
FOILIHMX

CBOMCTBA KHCJIOTHBIX
OKCHIOB.3HATHh CBOMCT
Ba YTrOJbHOW KHCIIOTHI
. YMmeth

COCTaBIISITh ypaBHEHUS
peaKIyii, XapakTepus
VIOIIUX TPEBpaICHHE

KapOOHAaTOB B THUAPOK
apOoHatsl U 00OpaTHO,

MIPOBOIUTH KA4EeCTBCH
HYIO PEaKI{i0 Ha Kap
OOHAT-MOHBI.

dopmMupoBaTh KOMMYH
MKAaTHBHYIO KOMIETEHT
HOCTh B OOIICHWH U C
OTPYIIHUYECTBE CO CBE
PCTHUKaMHU.

PeryasTuBHble:

YYUTBIBAIOT IPABHIIO B IUTAHUPOBAHUN
1 KOHTPOJIE CIIoco0a perieHus
KomMmyHuKaTHBHBIE:
KOHTPOJHUPYIOT ACHCTBUEC

naptHepa. PeryasiTuBHbIe:
pa3MyarT cocod U pe3ysbTaT
JIeHCTBUS

Ilo3naBarenbHbIe:

BJIAJICIOT OOITNM MIPUEMOM PEIICHHUS
3ama4

KomMyHuUKATHBHbBIE:
JIOTOBAPHUBAIOTCS O COBMECTHOI

eI TETFHOCTH, TIPUXOIAT K 00IIeMy
pEIICHUIO

§ 33- § 35

Jaruuk snexrpo-
MPOBOJIHOCTH,
MarHuTHasi Me-
HIajika, npudop
JUISL TIOJTyYEeHUS
ra30B MJIM aria-
pat Kunna




won. ThH

Jlabopamopnuiit
onvim Ne 30
«B3aumooeiicmeue
uszeecm-
K060l 6000l ¢
Y2/1eKucjibim
cazom» Th
Ipakmuueckas YMeTh monyvats u PasBuBate ymeHus ol PeryjsiTuBHbIE: § 36 PeakTuBBI N
paboma Ne coOHpaTh OKCH/ €HMBATh CHUTYAIMI0O M OCYIIECTBJISIOT MOMIArOBbIN XHUMHUYECKOE
- riepoxa(lV OIEPaTHBHO MPHUHUMAT  KOHTPOJIb TI0 PE3yJIbTaT obopyoBanue
«Ilonyuenue oxcuoa yraepoza(1V) P P P pesynTany P
B JabopaTopuu M IOK | b pelicHHe, HaxonuTh  Ilo3HaBaTedbHbIE:
yenepooa (IV) u a3bIBATH HANMYUE JAH CTPOSIT PEUEBOE BHICKA3LIBAHUE B
usyuenue e2o HOTO Traza. YMeTb pac | aJleKBaTHBIC CIOCOOBI YCTHOH M THCHbMEHHOH (hopme
ceolicme. MO3HAaBaTh COJM Yroib | B3auMojeicTBust ¢ 0o KomMMyHuKaTHBHbBIE:
Pacnoznaeanue HOM KHCIIOTHI. HOKJIACCHUKaMHU BO Bp  YYHUTHIBAIOT pa3HbIC MHEHUS U
eMsl TIpOBE/ICHHS CTPEMSATCSI K KOOPMHAIINN
xapoonamos». Tb MPAKTUIECKOH padOThl.  Pa3IWYHBIX MMO3UIUH B
COTPYTHUYECTBE
Kpemnuii u eco 3HaTh CBOICTBA PasBuBate ymeHus oun  Ilo3HaBaTeabHbIE: § 37 PeaxTuBbl 1
coeounenus KpEeMHUS, OKCHJIA E€HUBATh CHTYAIlMI0 M  BBIOMpArOT HamboJee 3P PeKTHBHEBIC § 38 XUMHUYECKOe
kpemuusa(I1V), OTIEpAaTUBHO TPHHUMAT  CIIOCOOBI pEIIeHUs 3a/1ad, obopymoBanue
ﬂemoucmpauuormbl
» NpUYUHY pazianyus ¢ | b pelieHHe, HAXOJUTh  KOHTPOJMPYIOT U OLIEHHBAIOT MPOIIECC
U onblm U3MYECKMX CBOHCTB B

Ne22 Oopasyvr npup
OOHBIX

KapOoHamos u cuiu
Kamos.
Jlabopamopnuiii
(3anumamenvHblil)
onovim Ne

31 «Buipawusanue
sodopociiell 8
CUTTUKAMHOM

kneey Th

BICIIIMX OKCHJIOB YTJIe
polla ¥ KpEeMHUSI.
YMeTb COCTaBIATh
YpaBHCHUS
XUMHYCCKHIX

peakiuii, xapakTepusy
IOIIUX CBOMCTBa KpeMm
HUS, OKCHIa KpeMHUs(
IV).3nath cBoiicTBa K
PEMHHUEBOM KHCIIOTHI,
Ka4eCTBEHHYIO PEaKIlH
10 Ha CHJIHMKATBL. YMe
Th COCTaBISITh ypaBHE

aJIcKBaTHLIE CIIOCOOBI
B3aHMOJICHCTBUSA C Of
HOKJIACCHUKaMHU BO Bp
eMsi TIPOBEACHUS
CaMOCTOSITCIIFHON pad
OTBHI.

U pe3ynbTaT ACITEIbHOCTH
UCIIOJIB3YIOT MTOUCK HEOOXOJUMO
UH(POPMALIUH TSI BEITIOTHCHUS
y4eOHBIX 3a/laHUI C UCTIOJIb30BaHHEM
yueOHOIl TUTepaTypsl, BIAJEIOT
00IIMM IIPUEMOM pEeLICHHS 3a1a4
KoMMyHuKaTHBHbBIE:
JIOTOBAPHUBAIOTCS O PACIIPEICIICHIH
(YHKIUH ¥ poJielt B COBMECTHOM
JIESITETFHOCTH YIUTHIBAIOT Pa3HbIE
MHEHHS U CTPEMSATCS K KOOPIMHALINI
Pa3IUYHBIX MTO3UIINI B
COTPYAHUYECTBE JOTOBApUBAIOTCS O
COBMECTHOH /1€ TEIbHOCTH MOJL




HHS
XUMHUYECKUX PEaKIIHi,

XapaKTePU3YIONINX CBO
WCTBa KPEeMHUEBOU
KHCIIOTBI U €€ COJICH.

PYKOBOJICTBOM yUHTES

ITogroroska xk T A

3HAaTh CTPOCHHE aTOM
OB HEMETAJJIOB, M3MeE
HEHHUE CBOWCTB MPOCT
BIX BEIICCTB HEMETAIUI
OB U WX COCIMHCHUI
B

3aBHCHUMOCTH OT 3apsill
a sapa aTOMOB HEMET
aloB. YMETh OOBSCH
SITh CBOMCTBA
HEMETAJJIOB U MX
COEIMHEHUH B CBETE
TpescTaBIeHud 00 OK
HCITUTENBHO-
BOCCTAHOBUTEIIEHBIX P
CAKIUSIX M DICKTPOIHU
TUYECKOHM JHMCCOLUAIIH
u.

®opmMupoBaTh LEIOCTH
0€ MHPOBO33pEHHE, CO
OTBETCTBYIOIIEE COBpPE
MCHHOMY YPOBHIO pa3
BUTHsI HAYKH, U KOMM
YHHKATUBHYIO
KOMIICTCHTHOCTD B
0O0IIeHUY U
COTPYAHUYECTBE CO
CBEPCTHUKAMH B IIPOI]
ecce ydeOHOU mesTens
HOCTH.

PeryasTuBHbIe:

BHOCAT HEOOXOIMMBIE KOPPEKTUBHI B
JIeiicTBHE TTOCIIE €TO 3aBEepIICHIS Ha
OCHOBE €r0 yuyeTa ClIeJTaHHbIX
omwu6bok. [To3HaBaTeabHBIE:

CTPOSIT PeUeBOE BHICKAa3bIBAHUE B
YCTHOW U MUCHhMEHHO popMme
KomMmyHuKaTHBHBIE:
KOPPEKTHPYIOT ACUCTBHS MapTHEPA

IToaroroska xk ' MA

3HaTh CTPOEHHE aTOM
OB HEMETAJLJIOB, U3ME
HEHUE CBOMCTB MPOCT
BIX BELIECTB HEMETaII
OB M UX COEIHMHEHUN
B

3aBUCUMOCTH OT 3apsij
a syipa aTOMOB HEMET
alIoB. YMETh OOBSICH
SITb CBOMCTBA
HEMETAJIIOB U UX
COEIMHEHNH B CBETE
MpeJCTaBICHAN 00 OK
HUCJIATENIBHO-
BOCCTAHOBUTCIIEHBIX P
€aKIUAX M DIJICKTPOJIH

DopMUPOBATH ITIETOCTH
0€ MHPOBO33pPEHHUE, CO
OTBETCTBYIOIIEE COBpPE
MEHHOMY YpPOBHIO pa3
BUTHSI HAYKH, U KOMM
YHUKATHBHYIO
KOMITETEHTHOCTb B
o0IIeHNY 1
COTPY/THUYECTBE CO
CBEPCTHUKAMHU B TIPOI]
ecce y4eOHOH JesiTelb
HOCTH.

PeryasiTuBHbIe:

BHOCSIT HEOOXO/IMMbIE KOPPEKTHUBEI B
JICHCTBHE TIOCIIC €0 3aBEPIICHMs Ha
OCHOBE €0 y4eTa C/IeIaHHbIX
omun6ok. Ilo3HaBaTebHbIE:

CTPOSIT peueBOe BHICKA3BIBAHNE B
YCTHOW ¥ TUCBMEHHOHU (hopMe
KomMyHuKATHBHBIE:
KOPPEKTHPYIOT ACUCTBHS MapTHEPA

IToaroros
HUTBCS K
KOHTPOJIb
HOMY
TECTHUPOB
aHUIO




THYECKOM Jucconuanu
H.

KonTpoasHoe
TeCTUPOBAHHE 110
noopazoeny «Ilpakr
HKYM 110 U3y4YEeHHUIO
CBOMCTB MPOCTHIX
BellleCTB
HEMeTAJJIOB MX
coeIUHEHUI»

YMeTh UCMONB30BATh
pHOOpETEHHBIE 3HAHU
oI

®dopMHPOBaTH OTBETCT
BEHHOE OTHOIICHHE K
YUYEHHIO, TOTOBHOCTh
M CIocOoOHOCTh K caMm
OpPa3BUTHIO M CamMooOp
A30BaHMIO.

PerynsiTuBHbBIE: OCYLIECTBIISIOT
MOIIarOBbI ¥ UTOTOBBIN KOHTPOJb
10 Pe3yIbTaTy

[oBTOpUT
b O yue
OHUKY Ma
Tepuan
TJIaBbI

Tema 7. Obugue u unousudyanvhule ceolicmea memannos (11 u)

OO6mue ¢puznueckue
U XUMHYECKHE
CBOMCTBA

METAIIJIOB: PEaKIUU
C HEMeTaJUIaMH,
KHUCIIOTaMU, COJISIMHU.
BoccranoBurensHbie
CBOMCTBA

METAIJIOB. DNeKmpox
umMuyeckutl pso
HanpsiceHuil
Memarnnos.
Jlabopamopnwiii
onvtm

No32 Bzaumooeiicme
ue mMemanniog ¢ pac
meopamu cozeu. Bza
umooeticmsue
Memannos (MazHus,
YuHKa, dcenesa,
Meou) ¢ pacmeopamu
Kuciom

YMeTh TpUMCHSTH 3HA
HUS O METa/UIMYECKOM
CBSI3M JUUISl pa3bsICHEHUS
(hU3MUECKUX CBOWMCTB
METAJIOB.

YMeTh MOJIb30BaThCS
JIEKTPOXUMHUYECKAM P
SIZIOM HaIpsiKEHUH Me
TaJJIOB, COCTaBJSITH Y
PABHCHHS XUMHYCCKUX
PeaKImii, XapaKTepusy
IOIIMX CBOMCTBAa MeTa
JIJIOB, U OOBSICHSITH
CBOICTBA METAIJIOB B
CBETE MpeACTaBICHUN
00 OKHCIIUTENBHO-
BOCCTAHOBHUTEILHBIX I
poreccax.

®DopMHPOBATH IEIOCTH
0€ MHPOBO33pEHHE, CO
OTBETCTBYIOIIEE COBpPE
MEHHOMY YpPOBHIO pa3
BUTHSI HAYKH.

PeryasiTuBHbIe:

NIPUHUMAIOT ¥ COXPAHSIOT YUeOHYIO
3a1a4y, IUTAHUPYIOT CBOU JCHCTBUS B
COOTBETCTBUH C TIOCTABICHHON
3aadeil ¥ yCIOBUSMH €€ peaTn3ainn
Ilo3naBaTenbHbIE:

HCTIONB3YIOT 3HAKOBO —
CHMBOJIHYECKHUE CPECTBA
KomMmyHuKaTHBHBIE:
apryMEHTHPYIOT CBOIO O3UIHIO U
KOOPJMHUPYIOT €€ C HO3UIHN
MapTHEPOB B COTPYHUYECTBE
OIPEJEIISIIOT CBOIO JIMYHYIO
TIO3UIIHIO, aJICKBATHYIO
nuddepeHITMPOBAHHYIO CAMOOIICHKY
CBOMX YCIIEXOB B yuebe

§ 39-

42, ymp.
4, TecTtoB
ble 3aJaH
s,

PeakTuBrel n
XHMHUYECKOE
obopymoBaHnue




Tb

ﬂemoucmpauuormbl
il onvlm
Ne23 Uzyuenue obpa
3Yyo6 memainios.
4 [ Ilenounsle MeTa/Ibl. | YMeTh xapaktepusosa | @opmupoBath oTBeTCT — PerynsiTuBHbIe: §43 PeaxTuBbl 1
7 CoeHeHus Th UIEJOYHBIE METAUT | BEHHOE OTHOIIEHHWE K  IUIAHUPYIOT CBOM JCHCTBHS B CBSI3U C XHUMHYECKOE
bl HA OCHOBaHUH UX YUYEHHIO, TOTOBHOCTh MOCTABJICHHOM 3aj1a4ueil 1 yCIOBHSIMHU obopynoBaHue
MIEJIOYHBIX METAJIJIOB
MOJIOKEHHUS B U CIOCOOHOCTh K CaM €€ PEIleHHs], yYUThIBAIOT [IPABUIIO B
Hemoncmpayuonnut epHOANYECKOi 000pa30BaHHIO. IUTAHAPOBAHUH U KOHTPOJIE CIIOCc00a
it onvim TabnuIe 1 peLIeHus
No24 Bzaumooeticme CTPOE€HHSI aTOMOB, COC I[Mo3HaBaTeJbHBIE:
ue Wenounbix TaBJATH YPABHEHNS pe CTaBST U POPMYIUPYIOT
MeMALIos ¢ 6odor. | MW, XapaKTepusyio LIEJIU ¥ TIPOOIICMBI YPOKa HCTIONB3YIOT
111050'¢ MTOKUCK HEOOX0IUMOM HH(OpMAIIH
CBOWCTBA MICIOYHBIX JUTS BBITIOJTHCHUSI YUCOHBIX 3aaHU ¢
METaJJIOB, U OOBSICHST HCIIOJIb30BaHUEM YueOHOU
b WX B CBETE MPEJCTa JIUTEPATYPBI
BJICHUN 00 3JEKTPOIH KoMMyHuUKaTHBHBIE:
THYECKOH JAnccolmanu aJICKBATHO HCIIOJIB3YIOT peUueBbie
U W OKUCIIUTEIHHO- cpenctBa 1t 3 HEKTUBHOTO
BOCCTAHOBUTEIbHBIX I pelIeHuss KOMMYHUKATHBHBIX 3a/1a4
poreccax. YUUTBHIBAIOT pa3HbIe MHEHUSI U
CTpeMSTCS K KOOPAUHAIINU
Pa3UYHbIX MTO3UIIUH B
COTPYIHUYCCTBE
4 | CgoticTBa YMmets ®opMHpOBaTh LENOCTH PeryiasiTuBHbIE: § 44 PeaxTuBbl 1
8 IEeI0YHO3eMEIbHBIX | XAPAKTEPH30BaTh 0¢ MHPOBO33pCHHE, CO IUIAHUPYIOT CBOH JICHCTBUS B CBSI3H C XUMHYECKOE
aneMeHThI [IA-rpynmel | OTBETCTBYIOIIEE COBpE  IIOCTABICHHON 3a/avyell U YCIOBHSIMU o0opyaoBaHue
METAJLIoB HUHX HAa OCHOBaHHH UX MCHHOMY YPOBHIO pa3  €¢ PCIICHUS, YYUTHIBAIOT IIPABHIIO B
COCIUHCHNM. TIONIOKEHNS B BHTHs HAyKH, © KOMM IUIAHHPOBAHMH U KOHTPOJIE CIIOCO6a
emoncmpayuonnst | nepuomuueckoit YHUKATHBHYIO pereHus
il onvim Tabnuue u KOMIIETEHTHOCTD B IMo3HnaBarenbHbIE:
No25 Bsaumooeticmeue CTPOEHUSI aTOMOB. YM | OOIIECHUH H CTaBAT U GOPMYIUPYIOT
Ui EHONHOIEMETLHBIX eTh COCTaBIISITh YPaBH | COTPYTHHYECTBE CO LN U TIPOOJIEMbI YPOKa UCTIONB3YIOT

Memanniog ¢ 8000.
Obpasywvl sasxicHetiuux

CHHUS pEaKIHi, XapaxT
epU3YIOIIHUX CBONCTBA

B3pPOCTBIMH U CBEPCTH
UKaAMH.

TTOMCK HEOOXOAMMOH HHPOPMAITIH
JUTS BBITIOJIHEHUSI YUCOHBIX 3aaHu ¢
HCTIOJIB30BaHUECM YUCOHOI




NPUPOOHBIX COEOUHEHUL
MAZHUS, KATbYUSL.

KalbLUs M €ro Coeau
HEHHUH, U OOBICHSITH
ux

B CBETE IPEICTaBICHU
i 00 dJIeKTpoNMTHYEC
KOHW JUCCOIMAlluU U

JUTEPATyPHI
KoMMyHuKaTHBHbBIE:

a7ICKBATHO MCIOJIB3YIOT PEUEBHIC
cpenctBa 11t 3 HEKTUBHOTO
penIeHnss KOMMYHHUKATHBHBIX 32,149
YYUTBIBAIOT pa3HbIe MHCHUS U

OKHCIUTEIHHO- CTpeMATCA K KOOPAWHAIINN
BOCCTAHOBUTCIIFHBIX I a3 TMYHBIX TIO3HUIUHN B
porueccax. COTPYIHUYECTBE
CBolicTBa 3HaTh KauecTBeHHYI0 | DopmupoBaTh LEIOCTH PeryasiTuBHbIE: § 45 PeaxTuBbl 1
coeIMHeHuit PEAKIMIO Ha MOHBI Ka | OC MHPOBO33PEHHE, CO  ILIAHHPYIOT CBOM ,Heﬁc:[BIdﬂ B CBSI3U C XUMHYECKOE
KabLus. YKecTKOCTb JIBITHSL. OTBETCTBYIOIIICE COBPE  IOCTABJICHHON 3a/1a4eil M YCIOBHSIMU obopynoBaHue
3HaTh, YeM OOYCIIOBJIC [ MCHHOMY YPOBHIO pa3 €€ PCLICHUS, YUUTHIBAIOT IPABUIIO B
BOZbI Ha KECTKOCTH BOJIBI. BUTHsI HAYKHA, U KOMM IUIAHUPOBAHUHU M KOHTPOJE Criocoda
Jlabopamopnuiii VMeTh pa3bACHATh CI | YHUKATHBHYIO peLIeHus
oneim 0CO0BI ycTpaHEHHs KE | KOMIETEHTHOCTH B IMo3naBarenbHbIE:
No33 Osnaxomnenue | CTKOCTH BOJEBL 0OIIeHNH 1 CTaBAT U GOPMYIUPYIOT
co ceoticmeanis u COTPYAHUYECTBE CO LIEJTN | TTPOOTIeMBI YPOKa HCTIOMB3YIOT
B3POCJIBIMH M CBEPCTH  TOMCK HEOOXOIUMOU MHMOpMAIHH
npespawjeruimu Kap UKAMHU. IUIsL BBINIOJIHEHMS yYeOHBIX 3aIaHUM ¢
OoHamos u eudpoxa UCIIOJIb30BaHHEM YueOHOMU
poonamos. ThH JUTEPaTyphl
Jlabopamopnbiii onsim KommyHnukaTusneie:
Ne34 Vempanenue aJICKBaTHO UCIOJIB3YIOT PEYCBHIC
SrcecmKoCcI 600b1 6 cpeacTBa 115 9P PEKTUBHOTO
domawmux yenosusix TB pelIeHIs KOMMYHUKATHBHBIX 331324
YYUTBIBAIOT pa3HbIe MHCHUS U
CTpeMATCA K KOOPAWHAIINN
Pa3IUYHBIX MTO3UIINI B
COTPYIHHUYECTBE
CpolicTtBa amroMuuus | Ymers cocraBisate yp | @opmupoBaTh LeaocTH PeryasiTuBHBbIE: § 46 Peaktussl u

Jemoncmpayuonnoi
i onvim

No26 Bzaumooeticme
ue anOMUHUs ¢ 800
ou. Obpa3zyvl
BAdCHEULUUX
NPUPOOHBIX COEOUHE

ABHCHHS XHMHYECKUX
peakiuii, xapakTepusy
IOIMX OOIINe CBOMCTB
a aJIOMHHUS, OOBSIICHS
Th 3TH PEAKIUU B CBE
TE TMPEICTAaBICHHUN 00
OKHUCITUTEIIBHO-
BOCCTAHOBUTECIIFHBIX I
poreccax.

0€ MHPOBO33pPEHHE, CO
OTBETCTBYIOIIIEE COBPE
MEHHOMY YPOBHIO pa3
BUTHSI HAYKH, U KOMM
YHUKATHBHYIO
KOMIIETEHTHOCTD B
0o0LIeHNH U
COTPYIHUYECTBE CO
CBEPCTHUKAMHU B IIPOI]

TUTAHUPYIOT CBOM JICHCTBUSA C
MOCTaBJIEHHOH 3a/1a4eil U yCIOBUAMH
€€ pelleHus], OEHUBAIOT
[IPaBUJILHOCTD BBIIIOJIHEHUS
JIeHCTBUS

Ilo3naBarenbHbIe:

CaMOCTOSITEIbHO BBIIEISIOT U
(hOpMYIHPYIOT TIO3HABATEIIEHYIO
1eJTb, HCITONB3YIOT OOITHE TPUEMBI

XHUMHYECKOE
obopymoBanue




HUU AFOMUHUS

ecce y4eOHOH JIesTelnhb
HOCTH.

pelIeHus 3a1ay
KoMMyHuKaTHBHbBIE:

JIOITYCKAIOT BO3MOYKHOCTH PA3JIMIHBIX
TOYEK 3PCHUS, B TOM YHCIC HE
COBIIAJIAIONINX C UX COOCTBEHHOH H
OPUEHTHPYIOTCS Ha TIO3UIIHIO
napTHepa B OOIIEHUH |

acenesa. Corcueanue
Jrcene3a 8 Kuciopoo
e u xjiope.
Jlabopamopmnwrit
onvim Ne 36
«OKucnenue jycenesa
60 G1AIICHOM
6030yxe» Th

CBOMCTBA Kejie3a

B CBETE MPEICTABICHH
i 00 OKHCIIMTEILHO-
BOCCTAHOBUTEJILHBIX
IpOIECcaX U IJEKTPO
JIUTUYECKOU AUCCcOoLMa
LUN.

YHHUKATHBHYIO
KOMIIETEHTHOCTD B
o0IIeHUY U
COTPYTHHYECTBE CO
CBEPCTHUKAMHU B TIPOI]
ecce y4eOHOH JIesTernhb
HOCTH.

ICHCTBHS

Ilo3HaBaTebHbBIE:
CaMOCTOSTCIHHO BEIICISIOT U
(OpMYIHPYIOT TIO3HABATEIILHYIO
L1eJ1b, UCIIOJIb3YIOT OOIIUE MPUEMBI
peuienus 3anaqy
KomMmyHuKaTHBHBIE:
JlomyckaroT BO3MOXHOCTh
Pa3IMYHBIX TOYEK 3PEHUS, B TOM

B3aMMO/IEHCTBUN
AM(bOTepHOCTb okcu | Ymers nokassiBath am | @opmupoBaTh LEIOCTH PeryasiTuBHbIE: § 47 PeaxTuBsl 1
Ja U THAPOKCHIA a (OTEpHBIH XapakTep ¢ | 06 MUPOBO33PEHME, CO  IUIAHUPYHOT cBom sieHicTBHA ¢ XUMHYECKOE
OE/IMHEHHs, COCTABJIAT | OTBETCTBYIOIIEE COBPE  IIOCTABJIEHHON 3aj1aueil M yCIOBUAMY 000py10BaHuE
JTFOMHHHL. . b ypPaBHEHHS] COOTBETC | MEHHOMY YPOBHIO Pa3 €€ PEIIEHHs, OLIEHUBAIOT
Jlabopamopnuiit TBYIOIIMX XMMHYECKHX | BUTHS HAYKM, U KOMM  NPaBUJILHOCT BBITIOJHEHUS
onsim peakiuii ¥ OOBSICHATh | YHUKATUBHYIO JeiicTBus
Ne35 [lo IyueHue 2u KOMIIETEHTHOCTH B Ilo3HaBaTe/ibHBbIE:
Opoxcuda amomunus | MX B CBETE NpeicTani OOIIEHNY 1 CaMOCTOATENBHO BBIIEISIOT 1
. eHUi 00 SIEKTPOIMTH | COTPYIHHYECTBE CO (OPMyYIHPYIOT MO3HABATEIBHYIO
u ezaumooericmeue o
9eCKOM JMCCONMANNK. | CBEPCTHHKAMH B TIPOIl  IEJIb, HCIIONB3YIOT OOIINE TIPHEMBI
ecce ydeOHOW JeATeNb — pEIeHHs 3a1a9
e2o ¢ Kuciromamu u HOCTH. KoMMyHHKaTHBHBIE:
wenouamu. JIOMYCKAKT BO3MOMKHOCTb Pa3IMUHbIX
TOYEK 3PEHHUS, B TOM YHCIIE HE
COBMNA/AKOIIKMX C UX COOCTBEHHOM U
OPHMEHTUPYIOTCS Ha MO3UIHIO
napTHEpa B OOIIEHAN |
B3aMMO/IEHCTBUN
Keneso. 3uarh crpoenue atom | MOPMUpOBATH LEJOCTH PeryisiTUBHbBIE: § 48 JlaTuuk jasyeHus,
Jlemoncmpayuonnpr | @ 1€, (usnueckue | oe mMupoBo3spenue, co Ilmanupyror cBOM ,ueﬁciTBml c PEAKTHUBBI U
. ¥ XUMUYECKHE OTBETCTBYIOIIEE COBPE  ITOCTABJICHHOM 3a1aueii U yCIOBUSIMU XUMHYECKOE
u onsvim CBOCTBA )KeJIe3a. MEHHOMY YPOBHIO Pa3 €€ PEHICHHs, OICHHBAIOT 000pyIOBaHHE,
Ne27 Obpasysl pyo VMeTh Pa3bACHATH BUTHS HAyKH, U KOMM  IIPABHJIHOCTb BEIOJIHEHHUS KOJUIEKIIUH




YHpCJIe HE COBIIAJAIONINX C UX
COOCTBEHHOM.

5 | CoiicTBa 3HaTh cBoiicTBa coenu [ DopmMupoBaTh HEIOCTH PeryasiTuBHbIE: § 49 PeakrtuBbl 1
3 COoeIMHEHHUit Kemesa: nenuii Fe(Il) u Fe(Ill)| oe mMupoBos3penue, co IlmaHuUpyIOT CBOM NEHCTBUS C XUMHUYECKOe
. OTBETCTBYIOIIIEE COBPE  IOCTABJIICHHOH 3a/1a4eil ¥ YCIOBHAMU obopynoBanue
OKCHIOB, YMeTh COCTaBIATH yp | MCHHOMY YpOBHIO pa3 €€ PEUICHHs, OICHUBAIOT
THAPOKCHUNIOB ABHEHUs COOTBETCTBY | BUTHS HAyKH, KOMMYH HPaBHJIBHOCTD BHIIOJHEHHMS
1 coJieh menesa(II 144 IOIUX PEAKLUM B CBE | MKATUBHYI0 KOMIIETEHT JEHUCTBUS
IH)_ TE HOCTh B oOmieHnd U ¢ Ilo3HaBaTelbHBIE:
JlaGopamopnutii NpeJCTaBICHUNH 00 31 | OTpymHU4YEcTBE co CaMOCTOSITENBHO BBLICIISIIOT U
CKTPOJIMTHYECKOW JTUC | CBEPCTHUKAMH U B3P0  (POPMYIUPYIOT [I03HABATEIBHYIO
onvim COLMAIIMA W OKHCJIHTE | CIIBIMH. L[EJTb, HCIIONB3YIOT OOIIHE TPUEMBI
Ne37 Ilonyuenue JIBHO- peleHus 3a1a4
2UOPOKCUO08 BOCCTAHOBUTEIILHBIX I KomMyHuKaTHBHBIE:
Ofcejlega(ll) u (]][ ) u porueccax. JlomyckaroT BO3MOXKHOCTh
gzaumooeticmeane ux Pa3IMYHBIX TOYEK 3PCHHSA, B TOM
YrCIIe He COBMANAIOINX C UX
C Kuciomamu u Y
COOCTBEHHOM.
wenovamu. Th
5 Ilpakmuueckasn Ymers npumenarts Teo | PazBuBaTh ymeHus on  PeryasTHBHBIE: § 50 PeaktuBsl u
4 padoma Ned. peTHYCCKUE 3HAHWS Ha| CHUBATh CUTyalnui0 u  OCYIIECTBISIFOT MOMIArOBBIi XUMHYECKOE
MpaKkTUKe, OOBACHATH | ONEpAaTHBHO MPUHUMAT  KOHTPOJB IO PE3yIbTaTy o0opynoBanue
Pewenue IKcnepum .
HaOIONEHUST W pe3ylb | b pelieHne, HaxoIuTh  Ilo3HaBaTebHbIE:
EHMANbHBIX 3A0aY TaThl HPOBOIAUMBIX CTposT peueBoe BBICKa3bIBAHUE B
no meme «Obujue OTIBITOB, XapaKTEPU30B | aJeKBAaTHBIC CIOCOOBI  YCTHOM M MHCEMEHHOH (Gopme
u uuougudyaﬂbnble aTb YCJIOBUSA TCUCHUSA B3aUMOJIEMCTBUS C Of KOMMyHl/lKaTl/lBHble:
ceoiicmea peakmuii 10 KOHIIAa B | HOKJIACCHUKAMH BO BpP  YUHUTHIBAIOT pa3HbIC MHEHUS H
ACTBOPAX JJICKTPOJIUT | €Msl MPOBEACHUS CTpeMSTCS K KOOPAUHAIIMU
memannosy. Th EB. b P HpaKTPII)quKOﬁ paboTHL. paI;J'[I/I‘IHLIX n031/111)1m71 B
COTPYIHUYCCTBE
5 ITonroroska xk ' A O0600IIHUTh 3HAHHUS TTO ®opMHpOBaTh LENOCTH PeryasiTuBHBIE: IToBTOpUT
5 TeMe «MeTalIb 0¢ MHPOBO33pEHHE, cO BHOCAT HEOOXOIUMBIC KOPPEKTUBHI B b TEMY «
OTBETCTBYIOIIICE COBpPE  JICWCTBUE MOCIC €ro 3aBEPIICHUS Ha Mertamisl

MCHHOMY YPOBHIO pa3
BUTHs HAYKH, KOMMYH
HWKATHBHYIO KOMIICTEHT
HOCTh B OOIIEHHH H C
OTPYAHUYECTBE CO

OCHOBC €r0 M y4eTa xapakrepa
CIIeJIAaHHBIX OIINOOK
KoMMyHHUKATHBHBIE: KOHTPOIUPYIO
T JICUCTBUS MapTHEpa

».




CBCPCTHUKAMU U B3pPO
CJIBIMH.

5 KonTpoasHoe Ymers ucnons3oBath | @opMupoBaTh OTBETCT  PeryiasiTHBHBIE: 1 IToBTOpUT
6 TeCTHPOBAHHE 110 nproOpeTéHHbIe 3HAHU | BEHHOE OTHOIICHWE K  OCYIIECTBIISIFOT HTOTOBBINA b 10 y4e
o YYEHUIO, TOTOBHOCTH 1 TIOIIATrOBBIH KOHTPOJb IO OHMKY Ma
noopazoeny «Ilpakr
M CIIOCOOHOCTH K caM  Pe3ynbTaTy Tepuan
HUKYM 110 U3y'1CHHIO opasBuTuio M camoob6p Ilo3HaBaTebHbIE: CTPOAT B IJ1aBbI
CBOMCTB IPOCTBIX A30BaHMIO. MMUCBMEHHOHN (opme.
BellecTB
METAIJIOB HX
COeIMHEHUI»
Pa3gen S. OcHOBBI ONBITHO-3KCIIEPUMEHTAJIBLHOI H NPOEKTHOI AeATenbHOCTH (124
5 | Texauka VMeHnue 1.Pa3Butue BHYTpeHHE 1 PeaktuBsl u
7 663OHaCHOCTI/I HpI/I XapaKkTepu30BaTh Bax " IIO3HUIIUHU LHIKOJIBHUKA XUMHNYECKOEC
i Ha YpOBHE obopynoBanue
BLITIOTHEHIH HEAlie  XHMHIECKHE yp PyA
MOHSTHS: XUMUYecKui | MOJIOKUTEIBHOTO
CaMOCTOSITEBbHBIX - OTHOMICHHS K TIKOJE,
OIIBITOB W | knaccudukanus MMOHNMAaHH
IKCTICPUMECHTOB B | Bemects HEOOXOAMMOCTH
JOMAIIHAX YCIOBUSX YYCHUSI, BEIPAXKEHHOTO
B IipeoOIaTaHuu
1 C HUCIIOJIBb30BaHUEM
y4eOHO-
obopynoBaHus I03HABATENIbHBIX
XUMHYCCKOU MOTHUBOB U
naboparopuu. peIoYTeHUH
COLMAIIBHOTO CTI0c00a
OLICHKY 3HAHUM;
2.DopmupoBaHue
BBIpaKEHHOM
YCTOWIUBON yueOHO-
MO3HABATEIILHOU
MOTHUBAIIH YUCHUSI
5 Ilpakmuueckasn Hcnons3oBanue 1. Opuenranus Ha K.YY/. 1 PeaktuBsl u
8 padoma Nel0. TB 712a00paTOPHOTO NOHMMAHHE TPUHHH YMenust paboTaTh B mapax. XHUMHYECKOE
000pyIOBaHUS H ycrexa B y4eOHOM LYY . o0bopynoBaHue
Oopawenue co N .
CTCKJITHHOU TIOCY/IbI, JCSITETTbHOCTH; YMeHus: HAOMOAATh, IENaTh BBIBOIBI
cmeKnom (ccubanue IpOBEIECHUE 2. VuebHo- [pU OPOBEJICHUH OTILITOB.
CMEeKAAHHOU HECJIOKHBIX [MO3HABATEIbHBIN P.YVI.

mpyoKu,

OKCIICPUMEHTOB JJIA

MHTEpEC K HOBOMY

YMeHne caMoCTOSATEIIFHOTO BEACHUS




u3z2omoeieHue: JIOKa3aTeIbCTBA YU4eOHOMY MaTepHaty U  SKCICPUMCHTAIBHOW JCSITCIBHOCTH,
nunemxu; BBIJIBUTAEMBIX crioco0am pereHus OTIHCHIBATH XUMHUUECKUE PEAKIIHIH,
MIPEATOIOKECHUH; HOBOMW YaCTHOM 3a71aul  HaOJII0OAaeMble B XO/I€ DKCIIEPUMEHTA.
Kanunnspoe; OTIMICaHWE PE3yTbTATOB
npocmeuuiux y3jio8; | yrux pabor
npocmeiuiux
npubopos), Th
XuMHUuecKui 3HAHNE OCHOB 1.Opuenranus Ha K.YV . PeaxTuBbl u
AHAITH3: XUMHYECKOro aHanuza | TOHAMAHKE IPUYHH 1. YMeHHe ToroBapuBaTbes U XUMHYECKOE
KAYECTBEHHEL 1 ycrexa B yqe6.H01/1 TPUXOIHTL K o0reMy peuu?Hmo B o0opyaoBaHue
. JeSITeTTHHOCTH; COBMECTHOH J1eATEIFHOCTH;
KOJIMYECTBCHHBIN 2. YuebHo- 2.YMeHHe TIPOIYKTHBHO pa3peniaTh
MIO3HABATEIBHBIN KOH(IJINKTHI HA OCHOBE y4eTa
HHTEpEC K HOBOMY HMHTEPECOB U MO3UINN BCEX €T0
y49eOHOMY MaTepHaty #  yYaCTHHKOB
crioco0am pelieHus ILYVYA.
HOBOI! yacTHOM 3agaun 1. @opMUPOBaTH yMEHUE IPOBOAUTH
CpaBHEHHE U KITACCUPHUKAIIHIO 10
3aJJaHHBIM KPUTEPUSIM;
2.DopMHPOBATH Y yUALUXCS
MPEJICTaBICHUE O HOMEHKIIATYPE
HEOPTaHMYECKUX COCAMHEHHH.
P.YVA.
1. YMeHue yuuTsIBaTh BbIIEICHHbIE
YYUTENIeM OPUEHTHPHI ICHCTBUS B
HOBOM y4eOHOM MaTepuale B
COTPYIHHUYECTBE C YUUTEIEM;
2. YMeHue TIIaHupOBaTh CBOU
JICHCTBUSL B COOTBETCTBUU C
[IOCTaBJIEHHOM
3aaucii U yCIOBUSMU €€
peanu3anum.
Teopernueckue YMmeHue OOBACHATH 1.Pa3zButue Buytpenne K. YV]I. PeaxTuBbl u
OCHOBEI OIIBITHO- | 33KOHOMEPHOCTH W MO3UIMK MKOJIbHUKA 1. YMeHue: XUMHYECKOE
. | M3MeHeHHs CBOWCTB Ha YpOBHE * CTPOUTH MOHSATHBIE TSI TApTHEpPa o0opynoBanue
OKCIICPUMCEHTAJIbHOU
| Bemects , 3HaHNE TIOJIOKHUTETHHOTO BBICKa3BIBAaHUS, YIUTHIBAIOIINE, YTO
2t IPOCKTHOMU | ochoB OTHOIICHHS K IIKOJIE, HapTHEp 3HAET U BUJMT, 4 4TO HET;
JCATCIIBHOCTH. SKCHEPUMEHTAIBHON I | TOHUMAHUA * 33J1aBaTh BOIIPOCHI;
MIPOEKTHOM HEO00XOUMOCTH * KOHTPOJUPOBATh ACHUCTBUA
JICSITETTHHOCTH YYeHUs, BRIpQ)KEHHOTO  TapTHepa.




B Iipeo0IaIaHuu
y4eOHO-
TIO3HABATEIbHBIX
MOTHBOB U
TPEAIIOYTEHIH
COIIMAIBHOTO cIIoco0a
OILICHKY 3HAHUM;
2.®DopmupoBaHue
BBIPA)KEHHOMI
ycToW4nBOW y4eOHO-
MIO3HABATEJILHOM
MOTHBAIH YICHHUSL.

LYV

YMeHue:

* OCYIIECTBIISATH aHATH3 OOBEKTOB C
BBIJICIICHUEM CYIIIECTBEHHBIX U
HECYIIEeCTBEHHBIX PHU3HAKOB,;

* OCYIIECTBIIATH CHHTE3 KakK
COCTaBJICHHUE IIEJIOTO U3 YacTeH.
P.YVA.

YMmenust:

1.0cy11ecTBIsATE UTOTOBBIN U
MOIIArOBBIN KOHTPOIIb IO
pe3yibTary;

2. AJIEKBaTHO BOCTIPUHUMATH OIICHKY
YAUTEIIS;

3. Paznmmyath crmocob u pe3ynbpTar
JICHCTBUS

N

Bri6op
IIPOEKTA.
[InanupoBanue
JESTEIIBHOCTH.

TCEMBI

YMeHue miaHupoBaTh
COOCTBEHHYIO
SKCIEPUMEHTATBHYIO
JeSITeTBHOCTD ,
YMEHUE BBIJIBUTaTh
TUIOTE3bI, CTaBUTh
MPOEKTHBIE 3a]1a4uu.

PasBuBaTh criocoOHOCT
b K CAMOOLIEHKE Ha
OCHOBE KPUTEPHS
YCTIEIHOCTH YIeOHOM
JIeATEeILHOCTU

K.YY/.

1. YMmenue noroBapuBaThCs U
MPUXOANTE K O0IIEMY PELICHHIO B
COBMECTHOH JIeSITCIIHHOCTH;
2.YMeHue npoJyKTUBHO pa3pelaTh
KOH(IJIUKTHI HA OCHOBE y4eTa
HMHTEPECOB U MO3UIIMIA BCEX €0
Y4aCTHUKOB

LYY .

1.YMeHue npoBoAUTh CpaBHEHUE U
KJIacCH(UKAITUIO TI0 33TaHHBIM
KPUTEPHSIM;

2. ®opMHUPOBATh y YUALNTUXCS
MIpECTaBICHNE O HOMEHKIIATYpe
HEOPTAaHMYECKUX COCAMHEHIH
P.YVY].

1.YMeHue yuyuThIBaTh BbIICICHHBIE
YUUTEIEM OPUEHTUPBI ACUCTBUS B
HOBOM Y4YeOHOM MaTepualie B
COTPYJHUYECTBE C YUUTEJIEM;

2. YMeHue MIaHupOBaTh CBOU
NIEHCTBUSA B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1a4eil U yCIOBUAMH
€e peasn3aIum.




[Toxroroska YMmenue mnanupoBats | 1.PazButue BHyTtpenne K.YVY/I. PeaxTuBbl 1
npoekra. CGop COOCTBEHHYIO ff To3uIK MKOJIbHUKA 1. YMeHue: XAMHYECKOE
SKCIEPUMEHTAITBHYIO Ha CaMOCTOSTEIBHOE * CTPOUTH MOHSATHBIE [T TApTHEPa obopynoBanue
HH@OP\{\/IaHHH 1o JeSITeTBHOCTD , MIPOEKTHPOBAHNE BBICKa3bIBAaHUS, YIUTHIBAIOIINE, YTO
AaHHOH YMEHHE BbIIBUTaTh yueOHOI IeATeNLHOCTH — NAPTHED 3HAET U BUJIMT, 4 YTO HET;
TEME. MO,I[eJ'H/IpOBaH TUIIOTE3BI, CTABUTH 2.DopmupoBaHue ° 3a1aBaTh BOIIPOCHI,
ne MIPOCKTHOM | MPOCKTHEIC 3a/1a4H, BBIpQKEHHON * KOHTPOJIUPOBATH ACHCTBHUS
JEATENBHOCTH. cobupaTthb YCTOHYNBOW yueOHO- mapTHepa.
uHdopmanuio u3 MO3HABaTEIbLHON ILYVYA.
Pa3THYHBIX MOTHUBAIMH YUCHHUSI YmMeHue:
HUCTOYHHUKOB, * OCYIIECTBIISATH aHATH3 00BEKTOB C
AHAITM3UPOBATb, BBIJICIICHUECM CYIICCTBEHHBIX U
MOJICTNPOBATh HECYIIECTBEHHBIX IPHU3HAKOB,;
SKCIEPUMEHT * OCYIIECTBIIATH CHHTE3 KakK
COCTaBJICHHUE IIEJIOTO U3 YacTei.
P.YVA.
YMmenus:
1.0cy1mecTBIsATh UTOTOBBIN 1
MOIIIArOBBIH KOHTPOIIb IO
pe3yibTary;
2. AIGKBaTHO BOCIIPHHUMATH OIICHKY
YUUTEIIS;
3. Paznuuars crioco0 u pe3yiabraT
JICHCTBUS
Beimoaenue Hcnones3oBanue K.YY]. PeakTtusel n
y4eOHBIX POCKTOB, 12a00paTOPHOTO 1. YMeHue noroBapuBatbes U XHUMHYECKOE
000pyI0BaHUS U MIPUXOJIUTH K 00IIEMY PEIICHHUIO B obopymoBanue

OTIBITHO-
HKCIIEPUMEHTAIIbHBIX
pabor.
IIpakTuyeckue
padoThl MmO TemMaM
NPOEKTOB
yuamuxcs, 7h

CTEKJISHHOM MOCY/bI,
TIPOBE/ICHIE
SKCIEPUMEHTOB IS
JIOKa3aTeNbCTRA
BBIJIBUT'aEMBIX
MIPENOJI0KEHHUI;
OIKCaHME Pe3yIbTaTOB
9THX padboT

COBMECTHOM JeATCIIHHOCTH;
2.YMeHue NpOoAyKTHBHO pa3peraTh
KOH()JIMKTBI HA OCHOBE y4eTa
HWHTEPECOB U MO3ULINHA BCEX €ro
YYaCTHUKOB

ILYV].

1. ®opMHpOBaTh YMEHHE IPOBOAUTH
CpaBHEHHE U KJIaCCU(DHKALIUIO 10
3aJJaHHBIM KPUTEPUSIM;
2.DopMHPOBATH Y yUaLTUXCS
MIPE/ICTABICHUE O HOMEHKIIATYpE
HEOPTaHUYECKUX COCANHECHUH.
P.YVY].




1. YMeHHE YUUTHIBATH BBIICICHHEIC
YYUTENIeM OPUEHTHPHI ICHCTBUS B
HOBOM y4eOHOM MaTepuale B
COTPYIHHUYECTBE C YUUTEIIEM;

2. YMeHue TUIaHuPOBaTh CBOU
JIEHCTBUS B COOTBETCTBUU C
[IOCTABJIEHHOM

3aaucii U yCIOBUSMU €
peanu3anum.

ITonroroBska

y4eOHBIX IPOEKTOB K

3alUATE

Pa3BuBaTh cr1iocoOOHOCT
b K CaMOOIIEHKE Ha
OCHOBE KpUTEPHUs
YCIICIIHOCTH Y4eOHOU
JIEATENBHOCTH

K.YVY.

1.YMeHue ucrnonb3oBaTh peub s
PETYIISAIUH CBOCTO ACHCTBUS;
2.AJICKBaTHO HCIIOJIb30BATh PECUCBHIC
CpEeICTBA ISl PEIICHUS

Pa3INYHBIX KOMMYHHKATHBHBIX
3aJ1a4, CTPOUTH MOHOJIOTHUECKOE
BBICKA3bIBAHKE, BIIAJICTh
JIUATIOTHYECKOH (hopMOit peun
P.YVII.

YMeHHe caMOCTOSTEIIBHO afcKBaTHO
OIICHUBATh MIPABUIBHOCTH
BBIMTOTHEHUS JCHCTBHS K BHOCUTH
HEO0XOIUMBIC KOPPEKTUBHI B
UCIIOJIHEHHUE KaK I10 XOJIy ero
peanu3alym, TaK U B KOHIIE
JIEHCTBUAL.

ILYV].

YMeHue: oCymecTBIATh CPAaBHEHUE
KJTacCU(UKAIIHIO,

BBIOHpAst KPUTEPUH JIJIST yKa3aHHBIX
JIOTHYECKUX OTeparni;

CTPOHTH JIOTHYECKOE PACCYKICHUE

[TpomesxyTouHas
aTTrecranusi.
3anmTa nNpoeKToB

YMeHnue oBjaaeHus
HaBBIKAMU KOHTPOJIS U
OLICHKH CBOEH
JCSITETPHOCTH, YMCHUE
PEBUICTh
BO3MOJKHEIE
[TOCJIEICTBUS CBOUX

VYMeHnue OlleHUTb CBOH
Y4COHBIC JOCTHKCHUS

K.YV.

1.YMeHue ucnonb3oBaTh peyb s
PETYIISIUK CBOCTO JACHCTBUS;
2.AJICKBaTHO HCIIOJIh30BATh PEUCBHIC
CpEICTBA ISl PEIICHUS

Pa3TMYHBIX KOMMYHHKATHBHBIX
3a71a4, CTPOMTh MOHOJIOTHYECKOE




NeHCTBHI

BBICKa3bIBaHUE, BIAJICTh
JIUATIOTHYECKOH (hopMOit peun
P.YVA.

YMeHne caMOCTOSTENHHO a/IeKBaTHO
OIIGHUBATh MTPABUIHHOCTD
BBITTOJTHEHHSI ICHCTBUS 1 BHOCHTH
HE00XOTNUMBIE KOPPEKTUBHI B
HCTIOJTHEHUE KaK I10 XOJIy ero
peanu3alym, TaK U B KOHIIE
JIEHCTBUSL.

ILYVYA.

YMeHue: 0CyIIeCTBISTh CPABHECHHUE U
KJIacCU(UKAIIHIO,

BBIOMpAst KPUTEPHUH TS YKA3aHHBIX
JIOTHYECKUX OTepalui;

CTPOWTBH JIOTHYECKOE PACCYKICHHE

ITonroroska xk ' 1A:

YMeHue oBaicHus

YMeHue oIeHUTh CBOH

K.YV,

PeaktuBsel n

PeILeHHE MPAKTHKO HaBBIKAMHU KOHTPOJISI U | ydeOHbIe JOCTHKESHHUS YMeHue caMoCToSTeIbHO XUMHUYECKOe
OIICHKH CBOCH OpraHU30BBIBATH YUEOHOE JICHCTBHE. obopymoBanue
op HeHTva OBAHHbBIX JIeSATEIBHOCTH, YMEHHE ILYVY/.
3aZanuu MpeBUIIETh YMmenue peoOpa3oBEIBATH
BO3MOXHbIE HHPOPMALIMIO W3 OJHOTO BHIA B
MOCIIEACTBUS CBOUX JIpYTroH.
neNCcTBHI P.YVI.
YMeHue cocTaBiIsTh IJIaH PEIICHUS
POOICMBI
IMoxnroroska x '1A: ‘YMeHue oBIiaicHust YMmenue ouenuts cBou K.YV, PeakrtuBbl u

PeLICHHE IPAKTHKO HABBIKAMU KOHTPOJISI U | yueOHbBIE JOCTUKEHHSI YMeHHe caMOCTOSATENBHO XUMHYECKOE
OLICHKH CBOEH OpraHU30BBIBATh Y4eOHOE ACHCTBHE. obopyoBanue
op I/IeHTUI/Ip OBaHHBIX JIEATEIIBHOCTH, YMEHHUE ILYV.
3a/lannu IpeIBUICTh YMenue IpeoOpa3oBEIBATH
BO3MOXKHbBIE uHdopmanuio W3 OJHOrO BHUIA B
MOCJIE/ICTBUSI CBOUX JIPYTOH.
NeHCTBHI P.YVI.
YMeHHEe COCTABJIATH IJIaH PEIICHUS
POOICMBI
O06o061ienue, 1.3akperuienue 3nanuii | 1. Ymenue K.YV Pabora ¢
CHCTEMATU3AIHUS 1 U pacUYeTHHIX HABBIKOB | OPHEHTHPOBATHCS Ha YMeHHue caMOCTOSATENHHO TecTaMu
. yu-Csl. MOHMMaHKE TPUYHH OpraHU30BBIBATH yYeOHOE (uHaUBU
KOppeKINs SHAHIH 2.YMeHue periath ycrexa B yueOHOH B3aUMO/ICHCTBUE B TPyIINe yaJbHbIE




yYaIuxcs 3a Kype
«OKCcIepruMeHTaIbHA
s Xumus-9», 9 xmacc.
TecToBbIi
KOHTPOJIb.

TUTIOBBIC TIPUMEPBI
KOHTPOJIBHOH pabOTHI.

JACATCIBbHOCTHU

LYV

YMeHue:

* OCYIIECTBIISATH aHATH3 OOBEKTOB C
BBIJICIICHUEM CYIIIECTBEHHBIX U
HECYIIEeCTBEHHBIX PHU3HAKOB,;

* OCYIIECTBIIATH CHHTE3 KakK
COCTaBJICHHUE IIEJIOTO U3 YacTeH.
P.YVA.

YMmenust:

1.0cy11ecTBIsATE UTOTOBBIN U
MOIIArOBBIN KOHTPOIIb IO
pe3yibTary;

2. AJIEKBaTHO BOCTIPUHUMATH OIICHKY
YAUTEIIS;

3. Paznmmyath crmocob u pe3ynbpTar
JICHCTBUS

3a/1aHus)
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