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PaGouyass nporpamMMa no XuMuu

IHHOACHUTEJBHAA 3AIINCKA
K paboueii mporpaMmme Kypca «Xumun» 9  kiacc
Ha ocHoBe YMK «Xumus 8-9 kimacc.»
YMK O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnaakosa.

Pabouan npozpamma cocmagniena na ocHoege:
- 3akona «O06 obpazoBanuu B Poccuiickoii @eneparum.
- Ilpukaza Muno6Opazoanuss PO ot 05.03.2004 N 1089 (pen. ot 19.10.2009) "OO6 yTBepx)acHUU
denepanbHOr0 KOMIIOHEHTAa TOCYNApCTBEHHBIX 00Opa30BaTENbHBIX CTAHJAPTOB HAYaJbHOTO OOIIETrO,

OCHOBHOT'O OOIIETO U CpetHero (ITOJTHOT0) 001Iero o0pa3oBaHus
yaeonoro miana MBOY «JICOIINel» na 2020/21 y4eOHbIi TO/;

-IIpumepHO# TporpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus 10 XUMHH (0a30BBIH YPOBEHB);

-aBropckoii mporpammbl O.C.I"abpuensina, cooTBeTcTBYOIIEH DeepanbHOMy KOMIIOHEHTY
['ocynmapcTBeHHOrO cTaHaapTa 001ero oopa3oBaHus U JOMYIIEHHOH MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickon ®@enepanuu.
Pabouas nmporpamma Kypca XxumMun paspadorana k yueonukam aropoB O. C. 'abpuensna, U. T
OctpoymoBa, C. A. CrnagkoBa st 8—9 kitaccoB 001ieo0pa3oBaTenbHbIX opranu3anuii. CTpykTypa u
coJiepkaHue pabouelt mporpaMMBbl COOTBETCTBYIOT TpeOoBaHUsIM DenepabHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNBLHOTO CTaHApTa OCHOBHOTO 001Iero oopa3osanus. [locodue anpecoBaHo yIUTEIIM
o0mieo0pa3oBarenbHbIX Opranuzanuid, padoraromum no YMK  O. C. I'abpuensna, U. T
OctpoymoBa, C. A. CnaakoBa Xumus. Pabouune nporpammsl. [Ipenmernas nunus yuebuukos O. C.
I'abpuensna, U. I'. OctpoymoBa, C. A. CrnagkoBa. 8—9 kiaccel : yue0. mocobue /i 061eo0pa3oBar.
opranuzanuii / O. C. I'abpuensn, C. A. CnankoB — M. : IIpocsemienue, 2019. — 00 c. — ISBN

B cootBercTBUM ¢ (QenepasibHbIM  0a3UCHBIM y4€OHBIM IUIAHOM JUUISI OCHOBHOI'O OOIIEro
o0pa3oBaHMs TMporpaMma pacCuMTaHa Ha MpernojlaBaHue Kypca XMMHUU B 9 Kiacce B o0beme 2 Jaca B
HeJelo; roa- 68 u.

H3yyenne XMMHH HA CTYIIEHH OCHOBHOI'0 001LEr0 00pPA30BaHM HANPABJIEHO HA
JOCTHKEHHUE CJACAVIOINX Iesei:

* O0CBOEHHE BA)KHEHIINX 3HAHUH 00 OCHOBHBIX MOHATUIX M 3aKOHAX XUMHUU, XUMHYECKON

CHUMBOJIHKE;

* OBJaJIeHHEe YMEeHUSIMU Ha0II0aTh XUMUYECKHUE SIBJICHHUS, IPOBOIUTh XUMUYECKUM

AKCIIEPUMEHT, TPOU3BOUTH PACUEThl HA OCHOBE XMMHUECKUX (POPMYI BEIIECTB U ypaBHEHUN

XUMHYECKUX PEAKIINI;

* pa3BUTHE MTO3HABATEILHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B IIpoIecce

MIPOBEACHUS XUMHUYECKOTO DKCIIEPUMEHTA, CAMOCTOATEIILHOTO MTPHOOPETEHNUS 3HAHUH B

COOTBETCTBUH C BOSHUKAIOIINMH KU3HEHHBIMH MTOTPEOHOCTAMU;

* BOCIHMTAHHE OTHOIICHUS K XUMHH KaK K OJJHOMY U3 (yH/IaMEHTAJIbHBIX KOMIIOHEHTOB

€CTECTBO3HAHUS U DJIEMEHTY O0II[e4eTIOBeUECKON KyIbTYypPHI,

* MpUMeHeHHe MOJYYEeHHbIX 3HAHUI U YMeHHUii /1t 0€30MMacHOT0 UCTIOIB30BaHMSI BEIIECTB U

MaTepUajoB B OBITY, CETLCKOM XO0351CTBE U Ha MPOU3BOJICTBE, PEIICHHS MPAKTUIECKUX 3a/1a4 B

MOBCEIHEBHON KU3HHU, IPEIYIPEKIACHUS SIBJICHUN, HAHOCSAIIUX BPE 3[I0POBBIO YEIIOBEKA U

OKpY>Karollen cpene.

KoHuenmuu, 3a/10:2keHHbIE B COJAeP:KaHMM YVUeOHOI0 MaTepHaJia.




PaGouas mporpamma o XMMHH IMOCTPOSHA HA OCHOBE KOHIIEHTPUYECKOIO MOAX0/1a. ITO
JOCTUTAETCS MTyTEM BBIWJICHEHUS! YKPYITHEHHOM TUIaKTUYeCKON eqUHUIBI. B mporpamme
YUUTBHIBACTCS peanu3aliisi MeKIPEeIMETHBIX CBSI3eH ¢ KypcoM Qpu3nku 6-9 Kiaccos, rie Aaercs
3HaKOMCTBO C XMMHYECKON OpraHu3aluel KJIeTKU U mpoueccamu ooOMeHa BemiecTB. KoiamuecTBo yacos
Ha Ka)1yl0 TEMY OMpPEesIEHO B COOTBETCTBUU C KOHTHHI€HTOM 00y4arolInXCsl TaHHOTO Kjlacca.

B paboueii mporpaMMe HaILIu OTPaKeHUE LENIU U 337]a4d U3YUYEHHUs XUMHUH Ha CTYIIEHU OCHOBHOTO

o0miero o0pa3oBaHus, U3JI0KEHHbIE B OSICHUTEIbHOM 3anucke [IpumepHoil nmporpammsl o xumun. B
HeH TaK ke 3aJI0’K€HbI BO3MOKHOCTHU MPEyCMOTPEHHOT0 CTaHAapTOM (POPMHUPOBAHUS Y
oOyuarouxcs 001ey4eOHbIX YMEHUI 1 HaBBIKOB, YHUBEPCAJIbHBIX CIIOCO0AX JAEATeIbHOCTU U
KJIFOUEBBbIX KoMIeTeHIHH. [IpuHIuIbI 0TO0pa OCHOBHOTO U IONOJHUTENILHOTO COACPHKAHUS CBSI3aHBI C
MIPEEMCTBEHHOCTBIO 11eJIel 00pa30BaHMs HA Pa3IMYHBIX CTYNEHIX U YPOBHAX 00yUESHHS, JTOTUKOU
BHYTPHIIPEIMETHBIX CBS3EH, a TaK jK€ BO3PACTHBIMH OCOOCHHOCTSMH YYAIIHXCS.

Kypc 9 knacca naunnaercs temoi «BBenenue». B koTopoii 06001matorcest BOmpocsl Kypea 8 Kiiacca u
JaeTcsl MOHATHE O MEPEXOAHBIX IEMEHTaX U aM(POTEPHOCTH.

B teme «MeTaisly paccMaTpUBalOTCs 001IMe CBOMCTBA XUMUYECKUX AJIEMEHTOB METAJIOB,
TPYII MEJTOYHBIX U HIEIOYHO-3EMENIbHBIX METAJIOB, B TeMe «HeMeTamib) - MOArpymnnsl KUCIOpoaa,
raJloreHoB, a30Ta U yriiepoja. Yyaiuecs moJlydaloT peICTaBlIeHne 0 HanboJiee BaXKHBIX B HAPOIHO-
XO035IIICTBEHHOM OTHOIIICHUH BEIIECTB.

[Ipu usyyenun yueOHOro Marepuajia XMMHUH 3J1EMEHTOB [IOBTOPSIFOTCS, Pa3BUBAIOTCS U
00001Iar0TCs TIOTYyYSHHBIC B 8 KJIaCCe OCHOBHBIC TTOHSTHS, 3aKOHBI B Teopuu Kypca. Kypc 9 kiacca
3aBepuIaeTcs TeMO «3HaKOMCTBO C OpraHM4E€CKUMHU BELLIECTBAMU.

B xone uzyuenus kypca 060sb1110€ BHUMaHHUE yaeseTcss GOPMUPOBAHUIO TPAKTUYECKUX YMEHUN U
HaBbIKOB. [ls1aHMpoOBaHMe cOEePKUT 7 MpakTHYecKue padoTsl. KoHTpobHBIE padoTh -4.

[Ipu pemieHnn pacueTHBIX 3a7a4 IpoAoKaeTcss GOpMUPOBAHNE YMEHHUS PEIlaTh PACYETHHIE
3a/la4y U3yYCHHBIX TUIIOB M HOBBIX THUIOB- BHIYUCICHHE MACCOBOM JTOJU BBIXO/a U 3a7]aui Ha U30BITOK
Y HEIOCTAaTOK, KOMOMHHPOBAHHBIX 33/1a4 U 33/1a4 MOBBIIIEHHOMN CIIOKHOCTH.

Cpok peann3annu paboyei nporpammsi 1 roa.

VYpoBeHb mporpaMMmbl - 0a30BbI. YUHUTBIBasg MPOJOJKHUTENBbHOCTh yueOHoro roga (34 Hexpenn),
IUTAaHUPOBAHKUE COCTaBIIEHO Ha 68 yacoB B rojl. O6beM yueOHOI Harpy3Kku COrJIacHO y4eOHOro IjlaHa
mkosibl Ha 2020/2021 yueGHbIN Tox 2 yaca B Henento. KoaumuecTBO yacoB B HENENIO HA HM3Y4YEHHE
IIpeIMeTa COIJIaCHO MporpaMme - 2 Jaca.

@D opMbI 1 METO/Ibl, TEXHOJOIHH OﬁvquI/lﬂ.

Peanuzanusi naHHOM mMporpaMMbl paccudTaHa Ha HCIHOJIb30BAHHWE TPAJUIIMOHHBIX TEXHOJIOTUN
0o0pa3oBaHMs, a TaK e METOJOB COBPEMEHHBIX 00pa30BaTeNbHBIX TeXHOJOIHH. C HMCIOIB30BaHUEM
clenyomux  ¢GopM padoThl, TakKMX Kak JeKuus, Oecena, paccka3, MHCTPYKTaX, JEMOHCTpalus,
YOpaKHEHHs, pellleHne 3a1a4, pabora ¢ KHUToM. MeTo0B: MPOOJIEMHBIN METOI, TPOCKTHBIN METO/I,
pa3BuBaroliee  oOydeHue, HHPOPMALMOHHO-KOMYHUKATHBHBIE METOJIbl,  OOBSICHUTENbHO-
WUTIOCTPAaTUBHBIA ~ METOJ;  PENpPOAYKTHUBHBIM  METOJ; METOA  NpOOJIEMHOTO  H3JIOKEHHS;
YaCTUYHOIIOMCKOBBIN, MIIM BPUCTHUUECKUI, METOJ; UCCIIEA0BATENBCKUI METO/.

B pcajm3anuun JTaHHOM IporpaMmbl UCITIOJIB3YIOTCA CIACAYIOMUC CPECACTBA:

e yueOHO-TabopaTopHOE 000PYIOBAHNUE;

e y4eOHO-POU3BOJACTBEHHOE 00OPYI0BaHHUE;

e JMIAKTHYECKAas TCXHUKA;

e y4ueOHO-HATJISIIHBIE TOCOOUS;

e TEXHHYECKHE CPEICTBA OOYUYCHHS U aBTOMATU3UPOBAHHBIEC CHCTEMBI O0YICHHUS;



e KOMIIBIOTEPHBIN KJIACC;
[ OpraHnu3alluOHHO-TICAArOrHIYCCKUEC CPCACTBA (y‘ICGHBIG IIJ1aHbI, S9K3aMCHAIIMOHHBIC 6PIJICTI>I,
KapTOYKHU-3a/IaHusl, y9€OHbIE TTIOCOOUS U T.11.)

KonTpo:ns 3a ypoBaeM 3YH npesncraBisieT npoBeieHUE MPAKTHUECKUX PA0OT, KOHTPOJIBHBIX
paboT, KaK B TPAAUIIMOHHOM, TaK U B TECTOBOM (opMax.

O6ocHoBanue Bp1oopa YMK 1iis peaju3anuu padoueii yu4eOHOM NpOorpaMmabl.

Xumus. Paboune mporpammel. Ilpeamernas nunaus yueOHukoB O. C. I'abpuensna, U. T.
OctpoymoBa, C. A. CnagkoBa. 8—9 kiacchl : yae0. mocobue s oomeo0pasosar. opranuzanuii / O.
C. I'abpuensn, C. A. CnagkoB — M. : IIpocsemienue, 2019.

JlanHbplil y4eOHO-METOANYECKH KOMILJICKT, 00CCIIEUNBAIONIUI pean3alIiio MpOTpaMMBbl - 3TO

LIEJIOCTHAS! CUCTEMA, B €€ COCTaB BXOAAT yuyeOHasi mporpaMMa 1 y4eOHUK JUIs yJaIluXcs.

Y4eOHUKH JaHHOTO aBTOpa BKIIOYeHbl B DenepanbHblii  TepedeHb yU4eOHHMKOB,
PEKOMEHI0BaHHBIX (omyleHHbIX) MuHucTepcTBOM 00pa3oBaHus U Hayku Pocculickoit @enepanuu K
HCIOJIb30BaHUIO B 00pa30BaTEIbHOM IIpoliecce B 0011e00pa30BaTeNbHbIX YUPEKICHHUIX, HA TEKYILUH
y4eOHBIN TOJ.

Pexomenayemas nutepaTypa IO y4eOHOM AMCHUIUIMHE IOApa3AesseTcs Ha OCHOBHYIO H
JOTIOJIHATENBbHYIO. [lepedueHb OCHOBHOM JMTEpaTypbl BKIKOYAECT W3AAHUSA, COAEPKAHHE KOTOPBIX
KOHKPETH3UPYET 3HaHUS 00y4aeMbIX 110 OCHOBHBIM BOIIPOCaM, U3JI0KEHHBIM B IPOrpaMMe.

JlonOTHUTENBbHBIN CTUCOK COOTBETCTBYET PEKOMEHIYEMbIM aBTOPOM Y4€OHOM MPOrpaMMBl.

Copep:xanue y4eOHOro npeaMmera

9 kJacc
IloBTOpEeHue u 00001IEHHE CBeIeHUIT 110 Kypcy 8 Kkiacca

bunapurpie coeauHeHus. OKcuabl cojeoOpasyrome W HecojieoOpasyromue. [ UIpoKCUIb:
OCHOBaHUs, aMpoTepHble, KUCIOThl. CpeiHne, KUCIbIe, OCHOBHBIE COJIH.

O06o0uieHne CBeleHU 0 XMMHMUYeCKHX peakuusax. Kiaccupukaius XMMUYECKUX peakiuil 1mo
Pa3IMYHBIM OCHOBAHHUSAM: COCTaBY M YHCIY PEarupyrolMx U O0pa3yroIlUXCs BELIECTB, TEMJIOBOMY
s¢deKTy, HanpaBIECHUIO, U3MEHEHUIO CTETIEHEH OKUCIIEHHS 3JIEMEHTOB, 00pa3ylolUX pearupyrone
BelIeCTBa, (pa3e, NCIOJIb30BAHUIO KaTaln3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTopsl, BIUSAIOLIME HA CKOPOCTh XUMHUUECKUX
peakiMii: TNpUpoJa pearupyrolliuxX BEIIeCTB, HUX KOHLEHTpalus, TeMmIepaTypa, IJIOLIab
CONPUKOCHOBEHHUS, HAINYKMe KaTanu3aropa. Karamus.

JdemMoHcTpauuu
e (O3HaKOMJIEHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJUIOB.
e (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHJIOB, KUCIIOT U COJIEH.
e 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKLIUU OT MPUPOJIbl PEarupyoNuX BEIIecTB.

e 3aBHCUMOCTH CKOpPOCTH XHUMHUYECKOH pCaKkuuu OT KOHOCHTpAIUU pCarupyromunx BCIICCTB.



e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakuy OT IUIONIaId COMPUKOCHOBEHUS pearupyromux
BEIIECTB («KHUTIAIINAN CTI0M»).
e 3aBUCHUMOCTb CKOPOCTU XMMUYECKOM peakluu OT TeMIepaTyphl pearupyorx BEIecTB.
JlabGopaTopHbie ONBITHI
1. B3aumopeiicTBe aMMHaKa U XJIOPOBOJIOPO/IA.
2. Peakuust HeMTpamu3aium.
3. HabGmonenue TemioBoro 3¢gdekra peakiuy HeHTpaau3aiu.
4. BzaumopeiictBue cepHoi KUCIOTHI ¢ okcuaom meau (II).
5. PaznoskeHune nepokcuaa BoJOpo/ia C IMOMOIIBI0 KaTanasbl KapToges
6. 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIMK OT IPUPOIbl PEAarUPYIOIIUX BEIIECTB HA IPUMEPE
B3aMMO/ICICTBHS pacTBOPOB THOCYJb(aTa HATPUS U XJIopuaa Oapusi, THOCYIb(aTa HATPUSI U COJISTHOM
KHCIIOTBHI.
7. 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEAKIIMK OT IPUPOIbI METAJUIOB MPU UX B3aUMOJICHCTBUHU C
COJITHOM KHMCIIOTOM.
8. 3aBHUCHMOCTH CKOPOCTH XMMHUECKON peaKIMU OT MPUPOABI KUCIOT MPU B3aUMOACHCTBUH UX C
KEJIE30M.
9. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATYpBHI.
10. 3aBUCUMOCTH CKOPOCTH XUMUUYECKON PEAKIIUU OT KOHIICHTPALIHH.
11. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakliy OT IJIOU[aAN COMPUKOCHOBEHUS PEarupyromnx
BEILECTB.
12. 3aBUCUMOCTBH CKOPOCTH XUMUUYECKOW PEaKIUK OT KaTaau3zaropa.
XuMHUYeCKHE PeaKklii B PACTBOPAX JIEKTPOJINTOB

[TonsiTrie 00 MEKTPOIUTUUYECKON AUCCOIMAMU. DIEKTPOIUTHI U HEDNEKTPOIUTHL. MexaHu3m
JUCCOIIMAIIMU  BJIEKTPOJUTOB C PA3JIMUYHBIM XapakTepoM CBA3U. CTeneHb 3JIEKTPOJUTUYECKOU
nuccoruaiuu. CUIbHBIE U CITa0BIe AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIEKTPOJUTUUECKON aucconuanuu. Kinaccudukaius HOHOB U
ux cBoiicTBa. KHMCIOTHI, OCHOBAaHUS U COJM KakK dJEKTPOIUTHL. VX Kimaccudukanus u AMCCOHaIms.

OO0mure XUMHUYECKHUE CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH WHIUKATOPOB, B3aUMOJICHCTBHUE C
MeTaJUTaMH, OKCHJIaMH ¥ THIPOKCHUIAMU METaJUIOB M COJSIMU. MOJIEKYIsipHbIE M MOHHBIC (TIOJIHBIE U
COKpalI€HHBIC) YpPAaBHEHHS PEaKIUid. XWUMHUUYECKHH CMBICT COKpPAIIEHHBIX YpaBHEHUU. Y CIOBHS
MPOTEKAHUS PEAKIIMA MEXTY dJIEKTPOJMTAMH 10 KOHIIA. Ps/1 akTHBHOCTH METAJIJIOB.

OO0mue XUMUYECKHE CBOMCTBa IIEeNOuYed: B3aWMOJCWUCTBHE C KHUCJIOTaMH, OKCHUAAMH
HEMETaIJIOB, colsaMu. O0IIre XUMHUYECKIE CBOMCTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aUMOJICHCTBUE C

KHCJIOTaMHU, pa3JIOKCHHUE TP HarpCBaHUM.



OO0mue XMMUYECKHEe CBOMCTBA CPETHUX COJEH: B3aMMOJICHCTBHE C KHCIOTAMH, IIEIIOYaAMU,
COJISIMU U METaJUIaMH. B3auMOIeiCTBHE KUCIBIX COJIEN CO LIEIOYaMH.
I'maponus, kak OOMEHHOE B3aMMOJICHCTBHE COJICH C BOMON. ['MAPOIW3 CONMM CHIIBHOTO
OCHOBaHUS U cl1aboi KuciaoThl. ['uaponau3 conu cinaboro ocCHOBaHUA U CUIIbHOM KucioTel. [kana pH.
CBolicTBa KMCIOT, OCHOBAaHUM, OKCHJIOB U COJE€Ml B CBETE TEOPUU IIIEKTPOIUTUYECKOU
JUCCOIIMAIIUU U OKUCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
JdemoHcTpanmu.
e licneiTanue BemecTB U UX PaCTBOPOB HA 3JIEKTPOIPOBOIHOCTD.
e 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHIEHTPAIUH.
e J[BM>KEHHME OKPALLIEHHBIX HOHOB B AJIEKTPUYECKOM MOJIE.
e OmnpeneneHue xapakTepa cpepl B pacTBOpax Coyieil.
JlaGopaTopHbIe ONBITHI.
13. duccoumarus ciadbIX 3JEKTPOIIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
14. '3MeHeHue OKpacKyu MHIMKATOPOB B KUCIIOTHOU cpejie.
15.Peakius HEUTpaIM3alMK pacTBOPA MIEI0YH PA3IUUYHBIMU KUCIOTAMU.
16. [Tonmyyenue runpoxcuaa meau(ll) u ero B3anmoielicTBUE ¢ pa3IMYHBIMU KUCIOTaMH.
17. B3auMopelicTBue CHIIbHBIX KUCIOT ¢ okcuaoM meau(Il).
18-20. B3aumoelicTBre KUCIOT ¢ METAJUIAMU.
21. KadecTBeHHas peakiys Ha KapOOHAT-HOH.
22. IlomyuyeHue cTyiHS KPEMHUEBOM KUCIOTHI.
23. KayecTBeHHas peakiusi Ha XJIOPHU/- WIH Cyab(aT-HOHbI
24. 3meHeHne OKpacKu WHIUKATOPOB B IICIIOYHOU CpeEJIe.
25. BzauMogeiicTBre 1IenoYel ¢ yriIeKUCIblM ra30M.
26. KauecTtBeHHas peakiys Ha KATUOH aMMOHHUS.
27. llonyuyenue runpoxcuna meau(Il) u ero paznoxenue.
28. B3zaumozeiicTBrue kapOOHATOB C KUCIOTAMH.
29. Ilonyuyenue ruapokcua sxeneza(1ll).
30. B3aumopeiictBue xene3a ¢ pactBopoM cyibdara mean(Il)
IIpakTHyeckne padoTbl
1. CBoMCTBa KHCIIOT, OCHOBAaHHI, OKCHJIOB U COJIEH B CBETE TEOPHUH JIEKTPOIUTHIECKOU
JUCCOIIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeaKLUi
HeMeTa/uibl M UX COeIMHEHUS
CTtpoeHne aroMOB HeMETauIoB U uX mnosioxkenne B Ilepuwonnueckon cucreme. Pspg

ANEKTPOOTpHUIIATENbHOCTH.  KpucTammnueckne  pemeéTKd  HEMETaJIOB — IMPOCTHIX  BEIIECTB.



Annorporniusi U e€ mpuunHbl. Du3ndeckue cpoiicTBa HeMeTaioB. OOIIME XUMUYECKUE CBOWMCTBA
HEMETAJIJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

["anorensl, cTpoeHrEe UX aTOMOB U MOJIeKyJ. PU3NYECKUE U XUMUYECKUE CBOMCTBA TaJOTEHOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB rajlor€HOB B 3aBUCUMOCTH OT UX nojoxkeHus B [leproguueckoit
cucreme. HaxoxieHre rajoreHoB B IPUPOJIE U UX MOIy4eHHE. 3HaUEHUE U IPUMEHEHHE IaJIOT€HOB.

["anoreHoBOOpOBI M COOTBETCTBYIOIIME MM  KUCJIOTBHL:  IUIABUKOBAs,  COJISIHAs,
OpoMOBOOpOHASL, MONOBOAOpOAHAsA. ['amoreHuasl. KaduecTBEeHHBIE peaklMy Ha TaJIOTEHHI-UOHBI.
[IpumeneHue coeMHEHU rajJoreHOB U UX OMOJOrHYecKast poib.

O6mas xapaktepuctuka smemMeHToB VIA-rpynmel. Cepa B mpupoge u e€ moiydyeHHeE.
AmnoTponHbie MOIU(UKAIIIK CepPhl U MX CBOMCTBA. XUMUYECKHE CBOMCTBA Cephl U € MPUMEHEHUE.

CepoBOIOpOI: CTPOCHHE MOJICKYJIbI, (PU3UYECKUE W XHUMHYECKHE CBOMCTBA, IMOJyYCHHE H
3HaueHue. CepoBoiopoanas kucinota. Cynbpuabl 1 ux 3Hauenue. JIIoMUHODOPEIL.

Oxkcup cepri(IV), ceparcras kucnora, cynbhuTel. KauecTBeHHast peakiiys Ha CyIb(PUT-HOH.

Oxkcun ceprl(VI), cepHast kucnora, cynbdarel. Kpucramioruaparsl. KauecTBeHHas peakius Ha
CyIb(aT-HoH.

CepHast KucCIOTa — CHIBHBIA 31ekTponuT. CBOHCTBa pa30aBIEHHON CEpHONM KHUCIOTHI, Kak
TUMUYHOW KHUCJIOTHI: B3aUMOJICHCTBUE C METaUlaMH, OCHOBHBIMH U aM(pOTEPHBIMH OKCUIAMH,
OCHOBAHUSIMH ¥ aM(OTEPHBIMH THIIPOKCHIaMH, coJisiMU. KauecTBeHHas peakius Ha Cyinb(aT-uoH.

OOmas xapakTepUCTHKA JJIEMEHTOB VA-Tpynmbl. A30T, CTpPOECHHE aToMa U MOJICKYJIBI.
®dusnuecKkue ¥ XMMUYECKHE CBOWCTBA U NMPUMEHEHHE a30Ta. A30T B INPUPOAE U €ro OMOJOrHuYecKas
poJIb.

AMMUaK, CTpOCHHE MOJIEKYJbl M (U3NYECKUE CBOMCTBAa. AMMHauHas BOJA, HalllaThIPHBIN
CHOUPT, TUApaT amMmuaka. JIOHOpPHO-aKUENTOpPHBIM MeXaHW3M O00pa3oBaHUs KaTHOHA aMMOHMS.
BoccranoBurenbHble cBOiicTBa aMMuaka. Coiau aMMOHUS U MX IIpUMeHeHne. KadecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxkcuapl a3ota: HecoseoOpa3yrole U KUCIOTHbIE. A30TUCTasi KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ MOoJydyeHne U cBorcTBa. Hurpartsl.

®ocdop, crpoenne aroma u amnorponus. Pocouasl. Pochun. Oxcun docdopa(V) u
optodochopnas kucinora. Docdarel. PochopHbie ynodpenus. MTHCEKTULIHIBI.

OO6mas xapakTepucTHKa 3y1eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, MPOCTHIX
BEUIECTB U COEIMHEHUN B 3aBUCHMOCTH OT MOJOXEHHS 3JeMeHTOB B llepuoaunueckoil cucrteme.
VYraepon. AnnoTponHble MOAUGHUKAIMU: aiaMma3, rpagur. AMOpQHBINH yriepog M €ro copra: caxa,
aKTUBUPOBAHHBIM yromb. AncopOuus. Xumuueckue cBoWcTBa yrieponaa. Kokcoxumuyeckoe

MIPOM3BOJICTBO M €T0 MpoAyKIus. KapOouapl.



Oxcun yrnepoaa(ll): ctpoenue mMonekynsl, monyuyeHue u ero cpoicra. Oxcup yriepona(IV):
CTPOEHUE MOJIEKYJbl, MOJY4YEHUE U €ro CBOMCTBA. YrojbHas Kuciaota. Colid YrolbHOW KHUCIOTHI:
KapOOHaTHI U THIpOKapOOoHaThl. TexHUYecKas ¥ MUIIEBasi Co/a.

Heoprannueckne W OpraHMYeCKHE BEUIECTBA. YIJIEBOJAOPOJbl. XHUMHUYECKOE CTPOCHHUE
OpPraHMYECKUX BEILECTB, KAK MOPSAI0K COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeAeibHBbIE YIVIEBOAOPOJbl. DTWIEH M AalleTUJIIEH, KaK HENpeJesIbHbIE
(HeHachlllleHHbIE)  yriieBojoponabl. I'opeHue  yrieBojoponoB. KauecTBeHHblE peakuuu Ha
HEIpeAeNIbHbIE COCTUHEHMUS.

DTHIIOBBIN CIUPT, €ro MOJydYeHHE, MPUMEHEHHE U (pu3noIornyeckoe aencraue. TpéxaToOMHBIN
cnupT rmuepuH. KauecTBeHHas peakiuss Ha MHOTOATOMHBIE CIIMPTBL. YKCYCHasi — IPEICTaBUTEIND
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero atoma u cBoiictBa. Kpemuuit B npupoje. Cunuuuabl 1 cuiiad. OKcun
kpemuaus(IV). KpemuueBas kuciora u €€ COJIH.

[TpousBoacTBO crekia U 1eMeHTa. [Ipoaykuus CUIMKaTHOW MPOMBIIIJIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuka, papdop, dpasac. OnTudeckoe BOIOKHO.

Hewmeramnsl B npupone. OpakiimoHHas MEPeroHka >KUIKOrO BO3JyXa KakK CIOCO0 MOTY4YEeHUS
KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, ©oaa. DIEKTPOIU3 PACTBOPOB.

[ToyueHue cepHOM KHUCIOTHI: CBHIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXEMa, METOJ KHIISILIEro
CJIOS, TIPUHLMUIIBI TEIUIOOOMEHa, MPOTUBOTOKA W UUpKymsiiuu. Oneym. [Ipow3BoacTBo ammuaka:
CBIPbE, XMMU3M, TEXHOJIOTHUECKAs CXeMa.

JleMoHCTpanuu

e Komiekus HeMeTaIoB.

e Moaenu KpUCTAJUIMYECKUX PEHIETOK HEMETAIUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHIUIBI €r0 PAOOTHI.

e ['opeHue HeMeTaIOB — MPOCTHIX BEIIECTB: cepbl, pocdopa, JPEBECHOTO YIIIS.
e OO0pa31bl raJOreHoB - IPOCTHIX BEIIECTB.

e BizaumojelicTBHE rajJoreHoB ¢ MeTalJIaMH.

e BriTecHeHue xJiopa OpOMOM HIIK MOJia U3 PACTBOPOB UX COJIEH

e KouteKius NpupoaHbIX COETMHEHHM XJI0pa.

e B3sanmopneiicTBHe cepbl C METANIAMM.

e ['opeHue cepbl B KHCIOPOIE

o Komnekmus cynbQUAHBIX PYII.

o KauecTBenHas peakuus Ha Cyab(UI-HOH

e OO0eciBeurnBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTBIM Ta30M.

e B3saumonelcTBie KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJIBIO.



OO0yriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KUCIOTOM.

Huarpamma «CocTaB Bo3ayXxay.

Buneodparmentst u cnaiiasl «lItuubu 6azapbi».

[Tonydenue, coOnpanue U pacrio3HaBaHUE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEGHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJIBIO.
['openue y€pHoro nopoxa.

PasnosxeHne HUTpaTa Kajausi 1 TOPEHUE IPEBECHOTO yrojibKa B HEM
OO0pa3ip! TpUpOIHBIX coeaunHeHwuit Gocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro gochopa u UCHBITAHUE €TO CBONCTB

Komnekuust «O6pa3ubl IpUpOIHBIX COSAMHEHUN YTIepoia»

IToptper H. JI. 3enunckoro. IlornomieHrne akTMBUPOBAaHHBIM YIJIEM PACTBOPEHHBIX BELIECTB

WJIH Ta30B.
YcTpoiicTBO MPOTUBOTA3A.

Mogaenn MOJICKYJI MCTaHa, 9TaHa, OTUJICHA U allCTUJICHA.

B3aumoneiicTBue 3TuneHa ¢ OpoMHON BOAON U pacTBOPOM I€pMaHIaHaTa Kajusl.

OO01ne XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuiyss HA MHOTOAaTOMHBIE CITUPTHI.

Komnexmus «O0pasibl NPUPOAHBIX COEAUHEHUH KPEMHHUS».

Konnekuus crekia, KEpaMUKH, IEMEHTA U U3JI€JIMHA U3 HUX.

Komneknus mpoayKkuuu CHIIMKaTHOM MPOMBIIIITIEHHOCTH.

Buneodparments! u cnaiiasl «I[Ipon3BoiCTBO CTEKIIA U [IEMEHTAY.
Komnekuus «IIpupoaHbie COeTMHEHNUS] HEMETAIIIIOB).

Buneodparments! u cnaiinpl «@pakiiioHHas eperoHka )KUIKOro BO3yXa»
Buneopparmentel u  cnaiinel  «[lomyueHue  Bogopoja,  KHCIOpoJa
ANEKTPOIIUTUYECKUM CIIOCOOOM.

Mopenu amnmapaToB AJIs IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mogenb KUIAIero ¢ios.

Monaenrs KOJIOHHEI CHHTE3a aMMHAaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTHI».
Buneodparments! u cnaiast «I[Ipon3BoacTBO aMMHaKay.

KOJ'IJ'ICKI_[I/Iﬂ «CBIpLé AJI TIOJTYYCHU A CCpHOfI KHUCJIIOTBI».

JlaGopaTopHbIe ONbITHI

u

rajorcHon



31. Pacno3HaBaHM€ rajJOreHU-HOHOB.
32. KauecTBeHHBIE peakLUU HA CYIb(aT-UOHBI.
33. KauecTBeHHas peakiusi Ha KATHOH aMMOHMUSI.
34. XuMuueckre cBOMCTBA a30THOM KUCIOTHI, KaK 3JIEKTPOJIUTA.
35. KauectBennsie peakuuu Ha (pochar-muoH.
36. Ilony4yeHue 1 CBOMCTBA YrOJIbHOW KHCIIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-UOH.
38. [IpomyckaHue yrieKuciIoro ra3a 4epes pacTBOp CHIIMKAaTa HATPHS.
IIpakTuyeckue padoThl
2. VI3yyeHne CBOWCTB COJISTHOM KHCIIOTHI.
3. 3y4eHune CBOMCTB CEpHON KUCIIOTHI.
4. IlonydyeHne aMMHaKa U U3y4eHHUE €ro CBONCTB.
5. IlomyueHue yrileKMCIIOro ra3a u U3y4eHue €ro CBONCTB.

Metaibl M UX COeIMHEHUS
[Tonoxenne merawioB B llepuommueckon cucreme xumudeckux snemeHToB [l M. Menneneesa,
CTPOCHME HUX aTOMOB M KpHUCTaLUIOB. MeTalnudeckas CBsA3b M METaJUNIMYECKas KPUCTAJUIMYECKas
pem€érka. @PU3NYECKHME CBOMCTBA METAJUIOB: JJIEKTPO- M  TEIUIONPOBOAHOCTb, OTPAYKAOLIAS
CIIOCOOHOCTB, IMIACTUYHOCTh. CIutaBbl YEPHBIE U IBETHHIE.
Mertaibl Kak BOCCTAaHOBUTENN. DJIEKTPOXUMHUUECKUN psijl HanpshKeHU. B3aumoaeiicTBue MeTamioB ¢
HEMeTaJlJIaMH, OKCUIAMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHSI.
CrtpoeHre aTOMOB U TMPOCTBIX BELIECTB INEJIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUECKUX U
XUMHUYECKUX CBOMCTB IIEJOYHBIX METAVIOB OT 3apsiioB siiep UX aToMoB. OKCHIBI M THJIPOKCH/IBI
LIEJIOYHBIX METAJUIOB, HMX TMOJy4YeHHE, CBOWCTBA, NpUMEHEHHe. BakHelline coau IIEeT0YHbIX
METAJIJIOB, UX 3HAYEHUE B )KUBOW U HEXKMBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CrtpoeHue aTOMOB M MPOCTHIX BEUIECTB MIETOYHO3EMENIBHBIX METAUIOB. 3aBUCUMOCTh (PU3NYECKUX U
XUMHUYECKUX CBOMCTB ILIE€JIOYHO3EMENbHBIX META/NIOB OT 3apsoB sfep HUX aToMoB. OKcuIbl U
TUJIPOKCH/IBI LIEJIOYHO3EMEIbHBIX METAJNIOB, UX IMOJIyu€HUE, CBOIICTBA M MpuMeHeHue. Baxueilmue
COJM IIENIOYHO-36MENbHBIX METAJUIOB, UX 3HAYEHHME B NMpPHUPOJIE U KU3HMU yenoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.
XKéctkocTh BO/BI: BpeMeHHas U nmocTosiHHas. CriocoObl yCTpaHEeHUsT BpeMeHHOM KECTKOCTH. CocoObl
YCTpPaHEHHS TOCTOSTHHOU KECTKOCTU. M OHUTHL.
CoenuHeHus aNMlOMHUHUS B TpUpojae. XUMHUYECKHe cBoicTBa amoMuHUS. OCOOEHHOCTH OKCHAA U

THAPOKCHUIAa AJIIOMHUHUSA Kak aM(I)OTCpHBIX coenuHeHUi. BaxkHelInme coad allOMUHHUSI (X.IIOpI/L[[,

cynbdar).
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OcoOenHocTu cTpoeHHs aToma kenesa. JKenezo B mpupoze. Baxueitmue pynasl skene3a. OKCHIBI U
ruapokcuabl xxene3a(ll) u xeneza(Ill). Conu xenesa(ll) u sxeneza(Ill). O6HapykeHHE HOHOB KATHOHOB
JKese3a B pacTBOpE. 3HAUCHHE COCUHEHUN XKeesa.
Koppo3ust xumuueckas v 31eKTpOXUMHAYECKAsl. 3alluTa METANIOB OT KOPPO3HH.
Mertassl B mpupojie: B cBOOOIHOM BUE U B Bujae coeauneHuil. Ilonstue o meramnypruu. YépHas u
uBeTHasg wmetamutyprus. [lupoMmerautyprusi, THAPOMETALTYPIHs, JIEKTpOMeTamyprus. JloMeHHbII
nporecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOIU3 PACILUIABOB.
JdemoHcTpauuu

e B3sanmoneicTBUe HATPUS, JTUTUA U KaJIbLUHUS C BOAOM.

e ['opeHME HATPHUsl, MATHUA U XKeJe3a B KUCIOPOJIE.

e BcIrblKa TEPMUTHOM CMECH.

e BzaumonelicTBUE CMECH TTOPOLIKOB CEPBI U XKeJle3a, LIMHKA U CEPBHI.

e BzaumojelicTBHE alFOMUHUS C KUCIOTaMHU, 11€JI0YaMH U BOJOM.

e BzaumojelicTBHe Xee3a U MEJIU C XJIOPOM.

e BsaumoneiicTBue MeAuM € KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM W a30THOM KHCIOTOH

(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).

e (Oxpacka IJIaMEHU COEAMHEHUSIMHU LIET0YHBIX METAJIIOB.

e Okpacka IJJaMEHH COETMHEHUSAMHU HMIENTOYHO3EMENbHBIX METAJLIOB .

e [‘ameHue U3BECTH BOAOM.

e [lonydeHue ’KECTKOM BOABI B3AUMOICHCTBUEM YTIIEKUCIIOTO C U3BECTKOBOW BOJIOM.

e VYcTpaHeHHe BPEMEHHOH KECTKOCTH KUTISTYCHUEM U J00aBKOM COIbI.

e YcrpaHeHHUe NMOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.

e UOHUTHI U NPUHIUT UX AeHCTBUS (BUIEO(PpPArMEHT).

e Kosekuusa nNpupoaHbIX COCTUHEHUN aTFOMUHUSL.

e BuneodpparmenTs! u cnaiapl «OKCUA aTIOMUHUSA U €70 MOAU(PUKALIIN.

e [lonmyuyenue am¢poTepHOro rUAPOKCUIA ATFOMUHUS U UCCIIEI0BaHUE €r0 CBOWCTB.

o Komnekus «XUMUYECKUE NCTOUHUKU TOKa».

e Pe3ynbTaThl JIUTEIBHOIO SKCIEPUMEHTA MO H3YYECHHIO KOPPO3UM CTAJBHBIX M3JEIIUNA B

3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.

e Boccranosnenue menu u3 okcuaa meau(Il) Bogopomom.

o Buneodparmentsl u cnaiiapl «[Ipou3BOACTBO UyTyHA U CTATH.

e BuneodparmenTs! u cnaiiapl «3aenus u3 4yryHa u craim.

e BuneodparmenTs! u cnaiiasl «[poM3BOACTBO aTIOMUHUSY.

JlabopaTopHbIe ONbITHI
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39. B3aumopaeiicTBue xene3a ¢ pactBopoMm cynbparta meau(Il).
40. [TonyyeHue U3BECTKOBOM BOJBI U OMBITHI C HEM.
41. Tlonyuenue ruapokcuos sxeaesa(ll) u (11).
42.KauecTBEeHHBIE pEAKIIMU HA KATUOHBI JKEJe3a.
IIpakTnyeckune padorTnl
6. [Tomydenue >keCTKON BOJIBI U CTIOCOOBI €€ yCTpaHEHHUS!.
7. PemieHune 3KCIIEpUMEHTANIBHBIX 33734 110 TeMe «MeTauib».
XuMHus 4 OKpY:KaoIas cpeaa

Crtpoenue 3emin: iapo, MaHTHs, 3eMHAasl KOpa, UX XUMHYECKUI cocTaB. JInTocdepa u €€ XuMUIECKUMA
coctaB. Munepansl. Pynel. Ocamounbie mnopojsl. Ilose3nbie uckomaemble. XUMHUYECKHM COCTaB
ruspocdeprbl. XUMHUYECKHH COCTaB aTMOC(EPHI.
HcTouyHnKHM XUMUYECKOT0 3arpsi3HEHUs OKpYKartolieil cpespl. ['modanbHble SKOI0rH4ecKre mpodIeMbl
YelOBEYeCTBA: IMAPHUKOBBIM 3(PQEKT, KUCIOTHBIE [OKIU, O30HOBBIC JBIPHL. MexayHapogHOe
COTPYJHUYECTBO B 00JIACTU OXPAHbI OKPY’KAIOUIEH cpeibl OT XUMUYECKOTo 3arpsi3HeHus. «3enéHas
XUMUS.
JdeMoncTpamumn

e BuneodpparmenTs! u cnaiipl «CtpoeHue 3eMil U €€ XUMUYECKUI COCTaB».

e KoJsutekius MUHEPaAIOB U TOPHBIX OPO/I.

e  Komnekuus «Pyapl METAIIOBY.

e BugaeodpparmeHTsl u cnaiiipl «l 106agbHbIE SKOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. 3yueHue rpaHuTa.

O000menne 3HAaHUI 10 XMMHUH 32 KypC OCHOBHOM mKoJblL. [logroroska k OcHoOBHOMY
rOCyAapCTBEHHOMY JK3aMeHYy
CrpoeHue aToMa B COOTBETCTBHH C MOJIOKEHUEM XMMHUYECKOT0 AieMeHTa B [lepnoanueckoil cucreme.
CrpoeHune BeliecTBa: XHMHUYECKas CBA3b M KPUCTAIIMYECKHE PEIIETKH. 3aBHCHUMOCTh CBOWCTB
00pa30BaHHBIX 3JEMEHTAMH IPOCTBHIX BEIIECTB (METAJIOB, HEMETAIOB, OJaropoAHBIX Tra3oB) OT
II0JIO’KEHUA 211€eMEHTOB B [lepunonnueckoil cucreMe. THUMOIOTUs HEOPraHUMYECKUX BEILIECTB, JEICHHUE
UX Ha KJ1acchl U rpynisl. [IpencraBurenu.
[Ipu3Hakyn W ycinoBUS NPOTEKAHUS XUMHUYECKHMX peakiuil. THITONOrus XMMHUYECKHMX PpEaKIUil Mo
Pa3IUYHBIM OCHOBaHUAM. Peakiiun HoHHOTO oOMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTEpHbIe XUMUUECKHE CBOMCTBa cOJIe00pa3yOLINX

OKCHUIOB, THAPOKCUI0B (OCHOBaHHﬁ, KHUCJIOT 1 aM(I)OTepHBIX TI/I,Z[I)OKCI/IIIOB), coJIeii.

TpGﬁOBaHl/Iﬂ K YPOBHIO IOAT'OTOBKH YVYCHHUKOB:

B pe3yJjbTaTe H3YYCHUA XUMHUHU YUYCHUK JO/IZKEH
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3HATh

XMMHYECKYI0 CHMBOJIMKY: 3HAaKH XUMUYECKUX JIEMEHTOB, (POPMYIIbI XUMHUYECKUX BEIIECTB U
YpaBHEHHsI XUMHUYECKUX pPEaKLuii;

BaKHel e XUMHYEeCKHe MOHATHSA aToOM, MOJICKYJIa, XUMHNYECKas CBA3b, BEICCTBO U €I'0
arperaTHbIC COCTOSAHUA, KJIaCCI/I(l)I/IKaLII/ISI BCIICCTB, XUMUUYCCKHUEC PCAKIITUU U UX KJIaCCI/I(i)I/IKaL[I/ISI,
QJICKTPOJIUTHUYCCKAA AUCCOalys,

OCHOBHBbIE 3aKOHbI XMMHMH: COXPAaHEHUSI MACChl BEIIECTB, [IOCTOSIHCTBA COCTAaBA,
MEPUOINYECKUI 3aKOH;

yMeThb

Ha3bIBaTb: 3HAKU XUMHUYCCKUX 3JICMCHTOB, COCANHCHUA N3YUYCHHBIX KJIACCOB, THIIbI
XUMHUYECKHUX peaKIuii;

00BACHATB: PU3NUECKUI CMBICT AaTOMHOTO (IIOPSIIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTAa,
HOMEPOB I'PYIIIBI U IEPUOJIA, K KOTOPBIM OH IIPUHAIIEKUT B iepruoanyeckon cucreme J1.1.
MenieneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB B IPE/EIaxX MaJbIX IEPUOA0B U
TJIABHBIX MTOATPYIIT; IPUYHHBI MHOTOOOPA3usl BEIIECTB; CYIIHOCTh PEaKIuii HOHHOTO OOMEHa;
XapaKTepUu30BaTh: XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOAA 10 KaJIbLIKs) HA OCHOBE UX
10JIOXKEeHU B neproauueckoi cucreme .M. MenneneeBa u ocoOEHHOCTEN CTPOSHUS X
aTOMOB; CBSI3b MEX]ly COCTaBOM, CTPOEHUEM U CBOWCTBAMM BELIECTB; OOIIHME CBOWCTBA
HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB,

oIpeesiTh: COCTaB BEIIECTB 10 UX (opMyJIaM; IPUHAUIEKHOCTh BELIECTB K ONPEICICHHOMY
KJIacCy COEIMHEHMI; BaJIGHTHOCTh U CTENEHb OKUCIICHHUS JIEMEHTOB B COEIMHEHUSX;
COCTABJATH: (OPMYIIbI OKCHI0B, BOJOPOIHBIX COEMHEHUI HEMETAIUIOB, THIPOKCUIOB, COJIEH;
CXCMbI CTPOCHHUSA aTOMOB IICPBLIX ABAAATHU 3JICMCHTOB HCpHOIIPI'—ICCKOfI CUCTCMbI; YPAaBHCHUSA
XUMUYECKHUX peaKIuii;

o0pamaTbes ¢ XUMUYECKOU MOCYA0N U TaO0OpaTOPHBIM 000PYIOBAHUEM;

Pacno3HaBaTh ONBITHBIM IIyTeM: KHUCJIOPO, BOAOPOA, YIVIEKUCIIBIN a3, aMMHUAK; PACTBOPHI
KHUCIIOT U IIeNI0ueH, XJIOpHI-, Cynbdart-, KapOoHAT-HOHBI, HOHBI aMMOHUS;

BBIYMCJIATh: MAaCCOBYIO JIOJK0 XUMHUYECKOTO JIEMEHTa Mo (hopMyJie COeTMHEHNS; MACCOBYIO
JI0JTI0 paCTBOPEHHOTO BEIIECTBA B PaCTBOPE; KOJIMYECTBO BEIIECTBA, 00bEM MM MACCy IO
KOJIMYECTBY BEIIECTBA, 00bEMY HJIM MAcCe PEareHTOB WIIN MIPOJYKTOB PEAKIUY;

HCNO0Jb30BATH NPHOOPEeTEeHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOI 1eATeJTbHOCTH U
NOBCEJIHEBHOM sKU3HH 1JI51:

0e30I1acHOro O6paH_ICHI/I$I C BCHICCTBAMU U MaTCprajlaMu,

9KOJIOTMYECKH I'PaMOTHOI'O TIOBEJIEHUS B OKpY)KaloIlel cpejie, IKOJIbHON 1a00paTopuu U B OBITY.

Kpurtepuu 1 HOpMBbI OLICHOK 3HAHUU, YMEHHM I, HABBIKOB YYalllMXCH

OueHka yCTHOTO OTBeTa
OTMeTKa «5»: OTBET HOJHEIA U HpaBI/IHLHHf/’I Ha OCHOBAHUH N3YYUYCHHBIX TeOpI/II\/’I, MaTepHrall

W3JI0KEH B OINPEICIICHHON JIOTMYECKOW MOCIEA0BATEIbHOCTH, JUTEPATYPHBIM S3BIKOM, OTBET
CaMOCTOSATEIIbHBIN.
OTMeTKa «4»: OTBET NOJHBIA M NPABWIBHBIA HAa OCHOBAHMM HM3YYEHHBIX TEOPUH, MaTepHal

H3JI0KECH B OHpCHCHCHHOﬁ JIOTUYECKOH OoCICA0BATCIIbHOCTHU, IMPU 3TOM HNONYIICHBI IBC — TPU
HECYIICCTBCHHBIC OHH/I6KI/I, HCITPABJICHHBIC 110 Tpe6OBaHI/IIO YUUTCIIA.
OtMeTKa «3»: OTBET HOHHBIﬁ, HO IpHU 3TOM JONyHI€Ha CYHICCTBCHHAs OIIMOKA WM OTBET

HETIOJIHBIN, HECBSI3HBIM.
OTrMeTKa «2»: TIpH OTBEeTE OOHAPYKEHO HEMOHMMAHWE YYaIllEroCsi OCHOBHOTO COIEpKAHUS

y4eOHOr0 Marepuaja WM JOMYIICHBI CYIIECTBEHHBIE OIMMOKH, KOTOPBIC YYAIIMACS HE MOXKET
HCIPABUTH IPU HABOJSAIIUX BOIIPOCAX YUUTEIS.
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OuneHka KOHTPOJbHBIX padoT
OtMmeTKa «5»: OTBET MOJHBIN U IPABUIIBHBIN, BO3MOXHA HECYIIECTBEHHAS OIIMOKA.
OTtMmeTKa «4»: OTBET HENOIHBIN UM JOMYLIEHO He 0osiee ABYX HECYIIECTBEHHBIX OIINOOK.
OtmeTka «3»: paboTa BBINOJIHEHA HE MEHEE YeM Ha TOJOBUHY, JOIYyIIEHA OJJHa CYLIECTBEHHAs
olIKMOKa U NP 3TOM JBE — TP HECYIIECTBEHHbIE OIINOKY.
OrmeTKka «2»: paboTa BBHIIOJHEHA MEHbBIIE YEM Ha MOJOBHHY WM COJIEPKUT HECKOJBKO
CYIIECTBEHHBIX OLINOOK.

OueHka ymeHuii pemiathb 3a1a4m
OTMeTKa _«5»: B JIOTMYECKOM pPACCY)KICHHM W PEIICHWH OIMMOOK HET, 3ajada pelieHa
paIMoOHaTBLHBIM CITIOCOOOM.
OT1MeTKAa «4»: B JJOTHUECKOM PACCYXKIECHUU M PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1a4a
pelleHa He parMoOHaTBLHBIM CITIOCOOOM WITH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMINOOK.
O1meTKa «3»: B JIOTUYECKOM PACCYKIECHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIyIIeHa
CYI_I_[eCTBCHHaSI OH_II/I6Ka B MaTCMaTUYCCKUX pvaeTax.
OT1MeTKAa «2»: UMEIOTCS CYIIECTBEHHBIC OIMMOKHU B JIOTHYECKOM PACCYXKICHUU U PEIICHUH.

OueHka 3KCNIEPUMEHTAIBHBIX PadoT
OtmeTka «S»: paboTa BBITOIHEHA MOJTHOCTHIO U MPABMIILHO, C/ICTAaHbI MPABHIIbHBIC HAOTIOICHUS
U BBIBOJIbI, SKCIIEPUMEHT OCYILECTBJICH MO IUIaHy ¢ yuyeToM Th, mposiBieHbl OpraHu3alMoHHO —
TPYAOBBIC YMEHHUSI.
OtMeTka «4»: paboTa BBINIOJIIHEHA MPABUIBHO, CAENIAHbI MIPABUIIbHBIE BBIBOJBI U HAOIIOICHUS,
HO TIPH 3TOM KCIIEPUMEHT IPOBE/ICH HE MOJHOCTHIO WM JIOMYIIEHBI HECYIIECTBEHHBIE OMIMOKU B
paboTe ¢ BelecTBaMu.
Ormerka «3»: paboTa BBHIONHEHA TPABWIBHO, CHENaH JKCIEPUMEHT HE MEHee 4YeM Ha
MOJIOBUHY, HO JIOMyIIeHa  CYIIECTBEHHas OIMOKa B XOJ/Ie IKCIEpUMEHTa, B OOBSICHEHHUH, B
odopmitennu padoThl, B coboieHnu npasui Th.
OTMeTKa «2»: AOMYIIEHBI 1BE U 00Jiee CYyIIECTBEHHbIC OIIMOKU B X0J1€ SKCIIEPUMEHTA, B
o0BbsicHeHUH, B opopmiieHnn paboTh, B cobmroaennu npasui Th mpu pabore ¢ BemecTBamu.

YuyeOHO-MeTOANUECKOE 00ecneyeHue:

YMK «Xumusa. 9 knacc»

1. I'abpuensu O. C. Xumus. 9 kiacc : yue0. s obmeodpaszoBat. opranuzauuii / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2019

2. Tadbpuensn O. C. Xummsa. Meroamyeckoe mocodue st 9 kimacca @ yded. mocoOue st
obmmeoOpa3zoBar. opranuzauuit / O. C. I'aGpuensn, U. B. AkcénoBa, U. I'. OctpoymoB. — M.:
IIpocemenue, 2019

3. Tabpuensa O. C. Xumusa. COOpHUK 3aJad M yHOpakHEeHWH. 9 kmacc : ydeb. mocoOue s
obmeobpasosar. opranuzanuii / O. C. ['abpuensu, U. B. Tpurybuak. — M.: IIpocsemienue, 2019

4. I'abpuensn O. C. Xumus. Tetpaap Ui 1a00paTOPHBIX OMBITOB M MPAKTUYECKHX paboT. 9 Kiacc :
yueb. mocobue nans obmieoOpaszoBar. opranmsanmii / O. C.abpuensu, M. B. Akcénoa, U. T.

OctpoymoB. — M.: IIpoceemenune, 2019
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5. Tabpuensu O. C. Xumus. Pabouas rerpanp. 9 kiacc : yued. mocobue st 00meo0pa3oBar.

opraamsanuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019

Menuapecypcsbi:
1. Enunbie oOpa3oBatenbHBIC pecypchl ¢ caiita Www. school-coolection.edu.ru
(emuHOI KOJUTEKIIH 00pa30BaTEIILHBIX PECYPCOB)

CD «Heopranuueckasi XUMHS», U3/1aTEITLCTBO «Y UUTEIIb)»

CD «Oprannueckas XUMUs», U3aTEILCTBO «YYUTEIh)

CD «OO1mas XxumMus», H30aTeIbCTBO «Y UUTEIIbY

CD «XuMust 3JIEMEHTOBY, U3AATCILCTBO «Y UUTEIIb)

Xummus. [IpocBemenue «Heopranudeckas XuMus»,. 8 Kiace. (Ha 2-X JTHCKax)
Xumus (8-11 knacc). BupryanpHas nadoparopust (yaeOHOE JISKTPOHHOE U3JaHHE)
CD «Xumus 8-11 kitace», bubnuoreka 371eKTPOHHBIX HATJISIIHBIX TTOCOOHHA.

CD CamoyuuTtens «Xumus st Bcex» (8-11 kimace)

10. CD «TpeHaxep 1Mo XMMHUH, TECTHI JJIS IOJTOTOBKH K dK3aMEHaM)

COoNoORWN

MaTepHajibHO-TEXHHYECKOE M HH()OPMALIMOHHO-TEXHHYECKOe o0ecneyeHne:

1. Crneumanu3upoBaHHBIN KJIACC XMMHH (JJaOOpaHTCKas, BBITSDKHON IIKad,
CHCIIMATM3UPOBAHHBIC CTOJIBI, HEMEIIOBAs JIOCKA).

2. CreHnsl:
-«lIepuonnyeckas cucrema .M. Meneneesa»

-«Tabnmuna pacTBOPUMOCTH
-«Knaccudukanys HeOpraHM4eCKrux BEIIECTB»
-«OcHOBHBIE eIMHUILIBI H3MepeHus B cucteme CH»

-«MHauKaTopbD)
-«TexHuka 0€30MacHOCTH»
-ITopTpeThl yU4eHBIX-XHMHKOB
3. Xumuueckoe 000py/I0BaHHE U PEAKTHUBBI.
4. IIpoTuBOIIOXKapHAs CUTHATHU3AIHS.
5. MaTepakTuBHOE 000pYyI0BAaHUE KOMITBIOTEPHOTO Kiacca, MHTepHET pecypcsl 1 CD  auckm.

MarepnanbHO — TeXHHYECKOe olecredyeHne ypoOKOB XHMHHU

Pecypcel MHTEpHETA

1.«Egunas komiexius LHudposeix ObpazoBatenbHbix PecypcoB» (Ha00p U(PpPOBBIX pecypcoB K
yuaeonukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — sxypran «Xumus».

3.. www.edioS.ru — Di0c — HEHTP TUCTAHIIHOHHOTO 00pa30BaHHUs

4.. www.km.ru/education - yueOHbIe MaTepHaibl U clioBapu Ha caiite «Kupwin u Medoauii»

5. http://djvu-inf.narod.ru/ - snexTponHast GubMoTEKA

6. http://www.alhimik.ru/room.html - Anxumuk

DNEeKTPOHHBIE PECYPChl KAOMHETa XUMUHI
1. Komnexuwmst puzaeo - punsmoB: Huccoumanus; Metamnsl; Hemertamnsr; Bona.
2. BupryanbHas naGopatopusi: BUJICOOMBITH IO OPraHUYECKONM W HEOPraHMYEeCKOW  XHMHH;
CTPOEHHUE BEIIECTB; (PpU3NUECKHe CBOMCTBA BEIICCTB
3. Komnekmusi mpeseHTanmii: «TexHuKa O€30MacCHOCTH Ha ypoKax XHUMHUW»;, «Benukue ydeHble-
xumukny; «lIpocteie BemecTBay; «Metamnbly; «Hemerammeiy;  «[amorensny; «Kiaccudukamms
HEOPraHUYeCKHUX BellecTB»; «OKUCINUTEIBHO - BOCCTAHOBUTEIIbHBIE PEAKIIUM
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Iloypounoe nnanuposanue no xumuu, 9 knacc,
(2uaca ¢ neoento, écezo 68 uacos), YMK O. C. I'a6pueasin, U. I'. Octpoymos, C. A. Ci1aakos.

Ne Ne Tema ypoka OcHoBHbIe BUABI | Popma ILinanupyembie pe3yJibTaThl a/3 Hara
n/m | ypok AeATeTbHOCTH opraHusa
aB 1107071 IIpeameTHbBIE MeTanpeaMeTHbIE: JINYHOCTHBIE IInan. | ®akr
TEeMe oOpa3oBa IMo3naBareabHbie YY/I,
TeJIbHOr0 Peryasatusubie YY/I,
npouecca KommynnkatusHabie Y'Y /1
Pa3nen 1. [ToBTopeHne ocCHOBHBIX BonmpocoB xumnu 8 kiaacca (5 1)

1 1 | OcHOBHBIE [ToBTOpeHue KY 3HaTh BakHEHIINE dopmupoBaHue YyMEHUN Oco3nanune §1
KJIACChI M3y4YEHHOTO B 8§ XUMHUYECKHUE TIOHATHUA: | BOCIIPUHUMATD, IIEHHOCTEH B.1-4
HEOPraHUYECKUX CTPOCHUC aTOMa, Hepepa6aTBIBaTI) u 3HAHUH U )
COEIMHEHHIA. KJIacCU(pUKALIHA MPEABSIBIATH HHOOPMAIMIO B | IPUMCHEHHUE

BCIIIECTB, CBOMCTBA CJIOBECHOM, 00pa3HOH, X Ha
KJIACCOB COCAMHEHUN | CUMBOJIMYECKON (hopmax, MPAaKTUKE.

AHAIN3UPOBATH U Hcnonb3zoBanu
YMmeTh onuchIBaTh nepepabaTbIBaTh MOTYYCHHYIO | € 3HAHUH [
¢busnueckue u WH(pOpPMAIKIO B COOTBETCTBUH | PEIIEHUS
XUMHYECKHE CBOMCTBA | C TIOCTABJICHHBIMU 3aJjauaMi. | yYEOHBIX
BELIECTB ®opMUpPOBaHUE YMEHUHI 3a71a4.

paboTath B, IPEICTABIATH U

OTCTamBaTh CBOM B3TJISAIBI U

yOexIeHusl, BECTH

JINCKYCCHIO.

2-3 2-3 | Knaccuduxarust HOBTOpeHI/Ie V3UPY Hayuamcs: ycranaBnuBaTh | PeryisiTuBHbBIE: Onpenemnstor §2
XUMHAYECKUX M3y4EeHHOTO B 8 HpI/IHa;[JIeX(fIOCTI) BblaBUraroT Bepcuu penieHus 3 BHYTPEHHIOIO
peaKHI/H‘/’I o XUMHUYECKOU PCAKIIUU K npoGneMm, 0OCO3HaBaTh KOHCYHBIN IIO3UIIUIO B.1'4
pa3HI/I‘IHI)IM OHpeHeJ’IéHHOMy THUITY T10 pe3yibTaTt 06yqa}0m1/1x051 Ha CTp
OCHOBAHUAM zﬁ::(l;f/l}(li)l/l/lliaHI/IOHHLIX ITo3naBaTenbHbBIE: ZIEizI:HTGHLHOFO 18

MPU3HAKOB: 1) 10 YUCIYy U BI)I6I/IpaIOT OCHOBAHUA U KPUTCPUU OTHOILICHUA K

COCTaBy UCXOJHBIX JUIA Knaccn(bmcaupm 06paSOBaTGJ'ILHOM
BEHICCTB U MPOAYKTOB Hpeo6pa3031)113aTb I/IHq)OpMaHI/IIO us3 Yy nporneccy,

peaxmu (peaxun OJTHOTO BU/Ia B APYTOH U BEIOMPATH TIOHUMAIOT §2
COCIMHEHHUS, PA3NIOKEHNS, | 1A cebs yno0Hyo Ghopmy HE00X0IUMOCTh
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3aMeleHus] 1 0OMeHa); (duKcanuy MpeaCTaBICHUS YUCHUS B.6
2) 110 BBIICIICHUIO HITH nHPOPMATH cTp
TTOTJIOIIEHHIO TEILTOTHI 19
(peaxmyn KomMyHuUKaTHBHBIE:

9K30TCPMHUUECKHIE U OTcTanBaTh CBOIO TOUKY 3pEHUS,

SH/IOTEPMHYECKHE); TIPUBOJINTH APTYMEHTHI,

3) Mo U3MEHEHHIO MOATBEpPXkKIast UX (paKTamHu.

CTENCHEH OKHCIICHUS PaznuyaTh B yCTHOM peun MHEHHE,

XMMHUYECKHUX JIEMEHTOB JIOKa3aTeJIbCTBA, THIIOTE3bl, TEOPUH

(peakuuy OKHCINTEIBHO-

BOCCTaHOBHUTEJIbHBIE);

4) o o6paTuMocTH

mporiecca (peakuun

oOpaTumble 1

HEOOpaTHMEIC);

Honyyam eosmoscHocme

HAay4ubcs: COCTABIATD

MOJICKYJISIPHBIE U TTOJTHBIE

WOHHBIE ypaBHEHHS 110

COKpAIIEHHbIM HOHHBIM

ypaBHEHHSIM.

4-5 4-5 TTousitie o [ToBTOpEeHUE V3UPV Hayuamcsa: na3biBaTh PeryasituBHbIe: IIposBnsroT §3
CKOPOCTH M3Y4EHHOTO B 8 (baxTopsl, BAMAIOLIKE HA CaMOCTOsITeNbHO OOHAPY)KUBAIOT U | YCTOHYMBBII
XHUMIUECKO CKOpPOCTh XUMHYECKON bopMynHupyIOT pobemy. yueOHO — 5 B.1-2
peaxumy. Karanus peaxIyu U 0OBACHITD UX IIO3HABATEIBHBIA | ¢Tp

BIIMSIHHE HAa CKOPOCTh IMo3HnaBarenbHbIE: HHTEpEC K HOBBIM | 93
XIMHYCCKON pEaKITim; BEBISBILTIOT IPUYUHBL ¥ CICICTBHS o0mmmM criocobam
Ha3bIBaTh (PaKTOPHI, sirieHUA. CTPOSIT JIOTHIECKHE penreHus 3amaq
BIUSFOIINE HAa CMEIICHHE paccyXICHHUs, YCTAHABIMBAIOT

XAIMHYECKOTO PAaBHOBECHS. | MPUYUHHO — CICACTBEHHBIC CBSI3U

Tonyuam eosmodcHocms KoMMmyHuKaTHBHBIE: §2
Hay4umocs: Y4uTHIBAIOT pa3HbIe MHEHUS U

HPOTHO3UPOBATH CTpEMSATCS K KOOPAMHALIUH B.3-6
pe3yJbTaThl BO3JEHCTBUS pa3IMYHBIX MO3ULUI B

Ppas3MuHBIX (AKTOPOB Ha COTPYJIHHYECTBE, POPMYIUPYIOT CTp
HU3MEHEHHE CKOPOCTH COOCTBEHHOE MHEHHE M MO3UIIHIO 23

XUMHUYECKON peaKlnu;
MIPOTHO3UPOBATh
pe3ynbTaThl BO3IEHCTBUS
Pa3IHYHBIX (AaKTOPOB HA
CMEIIeHNE XUMHYECKOTO
paBHOBECHS
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Pa3znen 2. Xumuueckue peakiuu pactsopax. -10 u.

Onektponuruyec- | DIIEKTPOIIUT. V3UPY | Hayuarcs: O600mats | [lo3HaBaTenabHbIE: YMEHUE Oco3Hanue §4
Kast TUCCOITHAITHS Hen ek TpoJIuT. 3HAHUS O PACTBOPAX. OpTraHU30BEIBAThH CBOIO LIEJIOCTHOCTH
DieKTponUTHYE [IpoBoauTh JIeSITEIbHOCTb. TOMYEHHBIX
HaOJIIOJICHUS 32 KoMMyHUKaTHBHBIC: IPUHUMATh | 3HAHUM.
CcKai ITOBE/ICHUEM BEIIICCTB B | U COXPAHAThH YUCOHYIO 3a/1a4y.
aucconnanus, pacTBopax, 3a PerynsatuBHbie: GopMHUpOBaHHUE
ruaparanusi. XUMHUYICCKAMHA pa3BHUTHE YMEHHUI BECTH
Kpucramioruap peaKIusmu, CaMOCTOSTEILHBIN TIOUCK, 0TOOP
aTEL MIPOTEKAIONITUMH B WH(pOPMAITIH.
KpucTammmueck pactBopax. Ioayuar
BO3MOKHOCTh
asi Bona Hayunthes: OOcyxaar
b ¥ OOBSICHATH IPUINHY
3JIEKTPONPOBOIUMOCTH
BOJIHBIX PacTBOPOB,
COJIeH, KUCIIOT 1
menoyer u
WUTFOCTPUPOBATh
IpUMepaMH U3y4ICHHBIE
TTOHSITHS
OCHOBHBIE Kucnorsl, V3UPY | Hayuartca: naBath [To3HaBaTeNbHEIE: YMEHHE OBnaneHue §5
TIOJIOXKCHUS. TCOPHH | [1e/104d U COJU oTpe/ielICHIe TIOHATHI OpraHU30BHIBATH CBOIO CHUCTEMOM
OMEKTPOIUTHIECKO | (o v pens CKHCIIOTay, JIeSTEIIbHOCTD, BEIOUPATh _ | sHaHHMiL
i JTUCCOIUAIIIH «OCHOBaHHUE», «COJIb» C | CPEJCTBA IS peau3alluy [eJei.
(T2 TON. TOYKH 3PEHUS TEOPUU
CTyHquaTa’I IIEKTPOINTHYECKON KoMMyHUKaTHBHbBIE: IPUHUMATH
Arucconnanusa mucconuanyy. Iomyyar | y COXpaHsTh yUeOHYIO 3aj1auy.
kuciot. MoH BO3MOKHOCTDH PerynstuBHble: (GOPMUPOBAHUE U
FI/II[pOKCOHI/Iﬂ HAYYUTHCH: OOBSACHATD pa3BUTHE YMeHI/Iﬁ BECTU

o01ue cBOMCTBA
KHCJIOTHBIX U
IIEJIOYHBIX PACTBOPOB
HaJIMYUEM B HUX HOHOB
BOZIOPOJIa U THIPOKCHUI-
HOHHOM
COOTBETCTBEHHO,
TaK>Ke COCTABIIATh

CaMOCTOSITEIILHBIN TIOUCK, 0TOOP
WHPOPMAITUH.
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YpaBHEHUS
BJIEKTPOIUTUUECKOU
JUCCOIUAIIUHU KUCIOT,
OCHOBaHMI U COJIEr

8-9 | 34 | Xummnyeckue CreneHp YUH3 Hayuarcs: [laBath [Mo3HaBaTenbHbIE: Ognaznenue §6
CBOWICTBA KUCTIOT B | 5y1eKTpOITHTUYEC ONPEEICHN TIOHATUH | yCTAHABIUMBAThL IPUYUHHO- CHCTGl\fOﬁ
CBETE TECOPUU Ko «QIEKTPOJIUTY, CJICJICTBCHHBIC CBS3U. 3HAHWH.
ANEKTPOIIUTHIECKO HEDJIEKTPOIIUTY, KoMMyHUKAaTHBHEIE: YMEHHE
W ArccoIanum Aucconariy. «OIEKTPOINTUICCKAS OTIPEAETISATH IETTH CBOETO

CuibHble 1 naucconmanusi».Jlaate 0 | 00y4eHus1, CTABUTH

ciabbie MIpeICICHUS TOHITUN (hopMyTUpOBaTh 715 Ce0s1 HOBEIC

DIIEKTPOJIUTEL «CTEIeHb 3a1a4d B yuebe u
ANIEKTPOIUTHYECKON MO3HABATENFHOM JIESTETBHOCTH,
JUucconuanumn, Ppa3BHUBAaTb MOTUBBI U HHTCPECHI
«CHJIbHBIE CBOEH NO3HABATEIbHOU
ANEKTPOIIUTHI», «cIadble | NesITeNbHOCTH. PeryisTHBHEIE!
DJIEKTPOIUTEDY. NIPOTHO3UPYIOT PE3YJIbTAThI
IMoayuar YPOBHS YCBOEHUS U3y4aeMOI0
BO3MOKHOCTb MaTepuana; MPUHAMAIOT U
Hayuurcsi: [lToHuMaTh, B | COXpaHSIOT YUeOHYIO 3a1a4y.
YeM COCTOUT pa3HHIIA
MEXTy CHIBHBIMU U
CITabbIMU
JNIEKTPOJIUTAMHU

10 5 XUMUYECKUE Peaknuu YHUH3 Hayuarca: Onpenensars | [IpenMerHsie: ananusupoBath 1 | OBianeHue §7
CBOWCTBa HOHHOTO peakIuu HOHHOTO oTOMpaTh HHPOPMAIIHIO; CUCTEMO
OCHOBAHUH B CBETE O6MeHa: O6MeHa, YCIOBHUA UX BBIIBHKCHUE THIIOTE3 U UX 3HAHUM.
TEOpUHn HOIHEE H MpoTeKaHus. YMeTh 0600HOBaHer; moctpoenne
ONEKTPOIUTHYECKO | OKpAIIIEHHbIE COCTaBJISTh ITOJIHBIE U JIOTUYECKOH TIeTIH PaCCyKICHHIA.

W ArccoIranum COKpaIleHHble HOHHBIE | KOMMYHUKaTHBHBIC: BEIOOD
HOHHBIC ypaBHEHUS OCHOBAHUH M KPUTEPHUEB C TEITBIO
YpaBHEHUS.

HeOoOpaTHMBIX peaKIui
U Pa3bsCHATH UX
cymiHocTs IHomyyar
BO3MOKHOCTDH
HAYYHMTbCSI: IPUBOIUTH
IIpUMEPBI PEAKLUI
HOHHOI'0 OOMeHa,
HUIYIIKX 10 KOHIA

BBIJICJICHUS IPU3HAKOB, YMEHHUE C
TOYHOCTBIO BBIPAXKaTh CBOH
MBICJIM B COOTBETCTBHUH C
3agad4aMi U yCJIOBUAMU
KOMMYHHKaLlUH. PerynsTuBHble:
MPUHSTHE U COXPaHEHHE
y4eOHO! 3a7a4u.
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11 XHAMHYCCKHE Peakuun KY . Hayyamcs: Ha3pIBaTh Ilo3HaBaTeNbHbIE: TOCTPOCHUE Oco3Hanne §8
CBOICTBa COJICH B HOHHOTO 00111 XHUMHUYECKHE JIOTUYECKOM T PACCYy X JACHUN; | IIEHHOCTEN
CBETE TCOPUHU obMeHa: CBOWCTBA KHUCJIOTHBIX, YCTaHOBJICHUE IPUYUHHO- 3HaHUH U
BNEKTPOIUTUIECKO | oHBIE U OCHOBHBIX OKCHJIOB, CJICJICTBEHHBIX CBSI3€H. MPUMEHEHUE UX
i Tucconuanuu COKpAIIEHHBIE KHCJIOT, OCHOBAHHI 1 KOMMVHI/IK&II/IBHHGZ yYMEHHE C HAa MPaKTHKE.

HOHHBLC cozeii ¢ mo3unuu TO/l; | mocTaTOYHOM TOYHOCTHIO I/ICHOJ'IUI:BOBaHI/Ie
MIPUBOUTH TPUMEPEI BBIpa)KaTh CBOM MBICIIH B 3HaHUH 1151
YPaBHCHHA. peaxIui, COOTBETCTBHH C 3aJla9aMH U peleHus
MOJITBEPIKTAFOIINX YCIOBUSMH KOMMYHHKAIIWH. yUueOHBIX 3a/1ad.
XMUMHUYECKHeE CBOIcTBA. | PerynsTuBHbIC: BlageHue
OKCHJIOB, KHCIIOT, MOHOJIOTHYECKOU U
OCHOBaHMM, coJiel; JTINAJIOTHICCKON opMaMU peUH.
12 [Tonsitue o Ianponus KY Hayuarcs: [IpoBoauts | [lo3HaBaTenbHBIC: OCYIIECTBIATE | Omnpenemnstor §9
THJIPOJIN3E CONeH COJIEIA. XUMUYECKHE OMBITHI, MOVCK HYKHOM HHPOpMaIK B CBOIO JIMYHYIO

THAPOHS3 0 TIPY M3YCHUH BIVSHNS yueOHHUKe, aTiace; OObsICHEHUE MO3UIINIO,

YCIIOBHH TIPOBEJICHUS CYIIECTBEHHBIX TPU3HAKOB aJICKBaTHYIO
KaTHOHY 1 XUMUYECKOH MOHATHI TeMbl. OBlIazieHNe nuddepeHuupo
AHUOHY. peakiun. [IpoBoanTh NPaKTHYECKUMU YMEHHUSIMHU BaHHYIO
I'mpponus ¢ IPYMIOBbIC paboThI ¢ KapTOH. CaMOOILICHKY
Pa3IoKEHHEM HaOmroeHus Bo Bpemst | KOMMYHUKaTHBHEIE: CBOUX yCIIEXOB
COCTMHEHHS MIPOBEICHUS TUTAHUPOBATH 1IETH U CIIOCOOBI B yuelOe

n1a00paTOPHBIX OMBITOB. | B3aUMOJCUCTBHS, 0OMEHUBATHCS

MMoayyar MHEHUSMHU, CIYIIATh APYT IPyTa.

BO3MOKHOCTH PerynstuBHbIE: TPOrHO3UPOBATH

HAYYHTHCS: pe3yIIbTaThl YCBOCHUS

Y4acTBOBaTH B Marepuaa.

00CYKICHUH

PE3yIBTATOB OIBITOB.

Jlenatpb onpeencHHbIC

BEIBOJIBI.

13 [IpakTrueckas Peakuun [Tpaktu- | Haywarcs:Konkpetnsu | IlosHaBarenbHble: OBnaneHue §4-8
pabota 1. HOHHOTO yeckast pOBATh MOHITHE KHOH». | CAMOCTOSTEIBHO BBIICISATh U cUcTeMOM MOBT
Pemenne oOMeHa: pabora O600mmaTe moHTHS (bopMHpOBaTH LIENH; 3HAHUU U opuT
OKCIEPUMEHTAIBH | ormera o «KaTHOH), «AHNOH). aHATM3UPOBATH BOIIPOCHI, HOPUMEHEHNE UX |
BIX 33124 10 TEME | palIeHHbIe UccnenoBatk cBONCTBA | (OPMHUPOBATH OTBETHI. B )KH3HEHHBIX
«QNEKTPOTUTHIECK HOHHBLC pPacTBOpPOB JIEKT- KomMMyHHKaTHUBHBIE: CUTYyaLHUsX.
ast TUCCOTIHAITHSDY ponurtoB./laBatb Y4acTBOBaTh B KOJUIEKTUBHOM

YpaBHEHUS

OIIpe/ieIeHHe THIPOIIN3a
coneil. Hoayuar

obcyxaeHnn mpobieM; 0OMeH
MHEHUSIMH, TOHUMaHUE TIO3UITUU
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BO3MO3KHOCTh
HAYYHThCSI: COCTABIIATh
YpaBHEHUS peaKIuit
TUIPOJIN3a COJIEN U
OTIpEIEIIATE XapaKTep
Cpelbl pacCTBOPOB COJIEH
10 UX COCTaBy

naptHepa. PeryjisTUBHbIC:
CTaBUTH YUEOHYIO 3a/1a4y Ha

OCHOBE COOTHECEHUS TOT0, YTO
YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €Ille€ HEU3BECTHO.

14

O6006mmenue u
CHCTeMaTU3aIUs
3HAHUH 110 TeME
«XHAMHUYECKHUE
peakiuu B
pacTBopax
BIEKTPOIUTOBY

O0600611IEHNE U
CHUCTEMATH3ALNSI
3HAHUN

YOC3

Hayuarcs: OnucsiBath
CBOICTBA BEILLECTB B
XoJe Jie-
MOHCTPAIIHIOHHOTO U
71a00paTOPHOTO
9KCIICPUMEHTA.
CobmroaTh mpaBuia
TEXHHUKH 0€30TIaCHOCTH.
XapakTepu3oBaTh
YCIIOBUS TEUCHUS peak-
LIA{ B PaCTBOPax
ANIEKTPOJIUTOB JI0 KOHIIA.
Onpenendarsb
BO3MOHOCTb
NPOTEKAHUS PeaKUui
MOHHOTO OOMEHa.
IIpoBOIUTE rpymIIOBBIE
HaOIIO/ISHUS BO BPEeMsI
MIPOBEICHUS
1a00paTOPHBIX OTBITOB.
IMonyyar
BO3MOKHOCTb
HAYYUTHCS: IPUMEHSTD
TEOPETUIECKUE 3HAHUS
Ha TIPaKTHUKE, OOBICHSITH
HAOIIONEHUSA 1
pe3ynbTaThl
MIPOBOIUMBIX

onbIToB O0CYXIaTh B
rpyImmax pe3yibTarhl
onbITOB. OOBACHSITH
CYIIHOCTb peaKkIui

[IpenmMerHble: aHATUM3UPOBATD U
oTOHMpaTh HHHOPMAITHIO;
BBIIBI)KEHUE TUIIOTE3 U UX
000CHOBaHUE; MOCTPOCHUE
JIOTUYECKOH LENU pacCyKICHUM.
KoMMYHUKaTHUBHEIE: BEIOOD
OCHOBAaHUH U KPUTEPUEB C LIEJIBIO
BEIJICTICHUSI IPHU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPAYKATh CBOU
MBICJIM B COOTBETCTBHH C
3aJad4aMy U yCJIOBUAMU
KOMMYHUKAIAW. PerynsaTuBHbIC:
COXpaHCHHUE Y4eOHOU 3a1aun

Hcnonws3oBanne
3HAHUU IS
penieHus
yueOHBIX 3a1ad.

§4-8
IIOBT
OpHUT
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HOHHOI'0 OOMeHa.
Pacnio3zHaBaTh peakiuu
HOHHOr0 0OMEHa 10
YpaBHEHUSIM pEaKIIUu.
CocTaBisTh HOJHBIE U
COKpAII[CHHBIC WOHHBIC
ypaBHEHUS pEaKIni.

15 10 | KontponbHas VYpoxk kontposs | YK Hayuamcsa: npumensats | PeryassTMBHBIC: OCYILIECTBIAIOT | BeIpakaror He
pabota 1 o reme U OLIEHKH [IOJIyYEHHBIE 3HAHUS U HOIIATOBBIM ¥ HTOTOBBIM aZlcKBaTHOE 3a/1aH
«XHUMHUuecKue SHAHUH copMHpOBaHHBIE KOHTPOJIb [0 Pe3y/bTaTy MOHMMaHNe 0
peakLuy B S — YMEHUS TS PELICHUS Io3naBaTtenbHbIe: IPUYUH ycrexa
pacTBopax y4eOHBIX 3a/1a4 CTPOSAT PEEBOE BLICKASBIBAHME B | H HEyCHIeXa
3JEKTPOIUTOB» YCTHOI U MUCbMEHHOU (opme yueOHOM

KoMMyKaTHBHBIE: YUUTBIBAIOT | JESTEIbHOCTH
pasHble MHEHHS U CTPEMSITHCS K
KOOPAMHALIMY Pa3INYHbIX
MIO3ULIUN B COTPKYIHUYECTBE
Pa3nen 3 Hemerasuibl 1 ux coequHenus (25 v)

16 1 O06as OO0mme Hayuamcs: PeryasituBHbIE: PaszBuBarot §10
XapakTepucTHka | XMMHUECKHE YUH3 XapaKTEPHU30BaTh [MocranoBka yueOHOH 3a/jaui HA | OCO3HAaHHOE
HeMETaILIOB CBOMCTBa CTPOCHHE HEMETAJIOB, | OCHOBE COOTHECEHHS TOT0, YTO OTHOILICHHE K

HEMETAIJIOB o01I1e XUMHYECKHE W3BECTHO U YCBOCHO , M TOTO, YTO | CBOUM

CBOIiCTBa HEMETAJIIOB,
OIIMCBIBATE OOII[1E
XAMHYECKHE CBOMCTBA
HEMETAJUIOB C IIOMOIIBIO
SI3BIKA XMMHH,
COCTaBJISITh YPABHECHUS
XUMHYECKUX PEaKIui,
XapaKTEPHU3YIOIIHX
XUMHUYECKHE CBOIMCTBA
HEMETAJUIOB UX

ellle HEU3BECTHO
Ilo3naBaTeabHbIE:
BrIABM)KEHHE THIIOTE3, UX
000CHOBaAHHE, TOKA3aTEILCTBO

KommykaTuBHbBIE:
VY4aBCTBYIOT B KOJIFIEKTHBHOM
00CyKIEeHUH TTPOoOIIEM,
IIPOABIIAIOT aKTUBHOCTH BO
B3aUMOJICHCTBUM ISl PEILICHUS

COC}II/IHCHI/Iﬁ KOMMYHUKAaTUBHBIX U
HOﬂyuam IIO3HABATCJIBHBIX 3a/1a4
BO3MOIMNCHOCMb

HAY4YUmMsCsi.

COOCTBEHHBIM
MOCTYIKaM

22




MIPOTHO3UPOBATH
CBOICTBA HEU3YUECHHBIX
SJIEMEHTOB U UX
COCIMHEHUM Ha OCHOBE
3HaHU 0
MIEPUOIUYECKOM 3aKOHE

17 O6mias ITonoxenue KY Hayuarcs: Xapakrepus | Ilo3HaBaTesnbHbIE: yMEHUE Oco3Hanue §11
XapaKTepUCTHUKA TaJIOT€HOB B OBAaTh I'aAJIOTCHBI Ha IIPUMCHATD IOJIYYCHHBIC TaHHBIC LIeHHOCTef/'I
sneMenToB VIIA HepHOI[quCKOﬁ OCHOBC€ HX IIOJIOXKCHHUA B | IJIA PCHICHUA IIPAKTUYCCKUX 3HAHUU U
TPYIIITB — cHCTEME MIEPUOJUYECKON 3aga4. KOMMYHHKATUBHBIC: MIPUMEHEHUE UX
FATIOFeHOB XUMUYECKIX CHCTEME U YMEHUE ONPENEIATH LEJIM CBOETO | HA MPAKTHUKE.

SIIEMEHTOR 0COOCHHOCTEW CTpOeHHS | 00yUeHUs], CTABUTH U HcnonszoBanue
ux aroMoB. Iloxyuart (hopMyTUpOBaTh s ce0s1 HOBBIC | 3HAHWM JUIS
BO3MOKHOCTDb 3aJ1a4M B yueOe u peteHus
HayunThes: OOBACHITD | TIO3HABATEIHHOMN JICATENBHOCTH, | YY€OHBIX 3a/1a4
3aKOHOMEPHOCTH pa3BUBaTh MOTHUBBI U HHTEPECHI
H3MEHCHHS CBOMCTB CBOCH IT03HABaTEIBHOM
raJIOTeHOB C JICATCIBHOCTH.

YBEJIMYEHUEM aTOMHOI'O

HoMepa. Onpenenirh PerynaruBHble: IPOTHO3UPYIOT
NPUHAIJICKHOCTD pe3yJIbTaThl YPOBHS YCBOCHUS
BCIICCTB K U3y4aeMoro MaTepuala,
OHpelleHéHHOMY KJ1accy NPUHUMAIOT U COXPAHAIOT
COEZIMHEHHH. y4eOHYI0 3a/1a4y

18 CoenuHenus dusnyeckue u KY Hayuarcs: Xapaktepus | [lo3HaBaTenbHbIE: BBISIBICHUE Oco3HaHue §12
rajJoreHoB XUMHU4YecKue OBaThb 3JICMCHT OCO6€HHOCTGI71 1 IIPU3HAKOB OCJIIOCTHOCTHU

CBOMCTBA XJIOpa U XJIOp. 3HATh 00BEKTOB; MPUBOIUTH MPUMEPBL. | TeOrpaPUIecKo

ero coeIuHeHui (bmsnueckue u KoMMyYHHKATHBHEIE: 1 cpenpl.
XHUMHYECKHUE CBOMCTBA B3aUMOJICHICTBHE B XOJIE OsBnanexnue
xjopa [Moayuart IPYyMIOBOM padOThI, BEIyT CHUCTEMOM
BO3MOKHOCTDH JIAaJIor, Y4acTBYIOT B 3HAHWUH U

HAYYMTbCSl CDAaBHUBATh
CBOMCTBa IIPOCTHIX
BELIECTB XJIOPA,
Pa3BACHATH 3TH
CBOICTBA B CBETE
MIpeCTaBICHUH 00
OKHCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX

JIMCKYCCUH; TIPHHUMAIOT JIPyroe
MHEHHE ¥ MO3HUIIHIO.
PeryasTuBHbIC: TIPOTHO3UPYIOT
pE3yJIbTaThl YPOBHS YCBOCHUS
U3y4aeMoro MarepHaa;
IIPUHUMAKOT U COXPAaHAIOT
yueOHyI0 3a1auy.

MNPUMCHCHHUC UX
B )KU3HCHHBIX
CUTyaluAaXx.
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mporieccax

19 [TpakTuyeckas Pemenne npaktrde | Hayuartcsi: OnuceiBate | [lo3HaBaTeNbHBIE: TTIOWCK U OBnaneHue §12
pabora 2. SKCIIEPUMEHTANlb- | CKas CBOICTBa BEIIECTB B BBIJICJIEHIE HEOOXOIMMOM CHCTel\LIOI?I
«H3yLICHI/Ie HBIX 3aJa4: pa6OTa xXon€ ac- I/IH(bOpMaHI/II/I; CHUHTE3UPOBATH 3HAaHHUU U
cBOHCTE comstof | «Ilomyuenue MOHCTPAIIIOHHOTO U UMEIOIIHECS 3HAHUS, BBIOOD IIPUMEHEHUE UX
CONSIHOM KUCTIOTHI 1a00paTOpHOTO OCHOBAHUH U KPUTEPUEB IS B ’KM3HEHHBIX
KUCJIOTRI — 3KCIIEPUMEHTA. MOCTPOEHHS! JIOTHIECKON LeTTH CUTYAIUSIX.
CBOHCTEY Cobmo1aTh TEXHHUKY paccyxaeHull, yMeHne moJHO
Oe3omacHoCTH. BBIPa)KaTh CBOM MBICIIH.
Hoayuar KomMMyHHKaTHUBHBIE:
BO3MOKHOCTH (opMHpOBaHHUE U pa3BUTHE
HayuYnThcs:Paco3HaBa | TBOPUYECKHX CIIOCOOHOCTEH.
Th ONBITHBIM ITyTEM
COJISIHYIO KHCIIOTY U €€ | PeryJisTHBHBIE: YMEHHE
COJIH, & TaKXKe OPOMUIIBI | OPraHU30BBIBATH CBOKO
1 HOANBIL. JEeSITCIbHOCTD, BLIGI/IpaTL
CpeICTBa ISl pean3aluy LeneH.
20 Obmas Obmas YUH3 Hayuarcs: Onpenensite | [lo3HaBaTensHBIE: BEIOOD ®opmupoBanne | §13
XapaKTepUCTHKA XapaKTepUCTHKA 3aKOHOMEPHOCTH OCHOBaHUH M KPUTEPUEB JUIS TOTOBHOCTH H

anemeHnToB VI A -
xanbKoreHon. Cepa

anementoB VI A
—rpynnsl. Cepa B
MIPUPOAE U €€
MOJTyYeHHeE.
AJIOTpOIHbIE
Moau(UKAIAN
CephI U UX
CBOJNCTBA.
XUMHYECKHE
CBOICTBA CEPHI U
€€ IpUMEHEHHUE.
JdemoHncTpanum.
Bsaumoaerictsue
Cephl ¢
MeTaJuIaMHU.
I'openue cepsl B
KHCTIOpOJe

HW3MEHEHUS CBOWCTB
3JIEMEHTOB B A-
TpyMIax, onpeaeIeHne
TIOHSTHUS AJUTOTPOITUH.
YMeTh 1aBaTh OOIIYIO
XapaKTEePUCTUKY
3JIEMEHTOB M MPOCTHIX
BEIIIECTB MTOATPYIIITHI
KHCIIOPOJIa, OOBSCHSTH,
MOYEeMY YHCIIO IMPOCTHIX
BEIIIECTB B HECKOIBKO
pa3 mPEeBOCXOIUT YHCIO
XUMHYECKUX JIEMEHTOB,
XapaKTEpHU30BaTh POJIb
030Ha B aTMocdepe
osyuar
BO3MOKHOCTh
HAyYHuThCsl: OOBAICHATH
3aKOHOMEPHOCTH
HU3MEHEHUS CBOMCTB

CpaBHEHHUS.

KoMMyHHUKATHUBHEIE:
y4acTBOBaTh B KOJUIEKTHBHOM
00CyXIEHUH TIPOOIIEM;
00MEHHMBATHCSI MHEHHSMH,
MOHUMATh TIO3ULHIO [TapTHEpa.

PGFYJISITI/IBHBIei YMCHHUE
OpraHu30BaTh CBOKO

JACATCIIBHOCTD, OIIPEACIATDL €€
3aJa4u 1 OUCHHUBATH
JAOCTUTHYTBIC PE3YJIbTAThI.

CHOCOOHOCTH K
00y4YeHUIO U
CaMOpa3BUTHIO
u
camMo00pa3oBaH
WO Ha OCHOBE
MOTHBAIIMHU K
00yUeHUIO U
MIO3HAHUIO
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anemenToB IVA-
TPYIIIIBL
XapakTepus3oBaThb
IOTPOTIHIO KUCTIOpOAa
U Cephl Kak OJIHY W3
MPUYHH MHOTO00pa3us
BEIIECTB.

21 CepoBomopon u CepoBomopo: YHUH3 Hayuarcs: Onpenensats | [lo3HaBaTenbHBIC: yMEHNE OBnageHue HA §14

CynbhuIBI CTpOCHHUE Croco0 MMoTydeHus OpraHU30BEIBATH CBOIO ypOBHE 00111er0o
MOJIEKYIBI, CEpOBOIOPO/IA B JeSITeIbHOCTh, BEIOUPATh o0Opa3zoBaHHs
¢dusnueckue u nabopaTopuu H ero CpEeJICTBA [ peasIi3alliu 1efed. | CUCTeMOM
XUMUYECKUE, cporictBa. Ilosyuar KoMMyHUKAaTHBHbBIE: IPUHUMATh | 3HAHMM.
MOJTy4YeHue u BO3MOKHOCTh Y COXPaHATH YUeOHYIO 3a/1a4y.
3HAaYEHHE. Hayuutbesi: O0cyxaar | PerynsaruBHble: popMupoBanue u
CepoBonopoaHas b U 3aIUCHIBATh pa3BUTHE YMEHUI BECTU
KHCIIOTA. YpaBHEHUS PEaAKIIHIA, CaMOCTOSTENFHBIA TIOUCK, 0TOOP
Cynbdunsl u ux XapaKTepU3YIOLIUX WHPOPMALIUH.
3HAYCHUE. CBOMCTBa
JromuHODOPEL. CEpoBOIOpO/Ia, B
JdemoncTpanus. HOHHOM BHJIE
Komnexkmus
CynbGUAHBIX PYA.
KauectBennas
peaxius Ha
CynbhUA-NOH

22 Kucnopoausie Oxcun cepsi(IV), | KY Hayuarcs:Xapakrepus | [lo3HaBaTenbHEIE: OBnaneHne §15

COETMHEHHUS Cephl | CEPHHUCTAS oBatbh okcua cepsl (IV), | camMocToATENbHO BRIACIATH U CHUCTEMOM
KHCJIOTA, JlaBaTh XapaTepUCTUKy | (OPMHUPOBATH IEIH; 3HaHUU U
CYITb(UTHL CEPOBOJIOPOTHOM U aHAM3UPOBATH BOIPOCHI, MIPUMEHEHUE UX
KauecTtBennas CEPHHUCTON KHCIOTaM, a | (h)OpMHUPOBATH OTBETHI. B KU3HEHHBIX
peaxius Ha TaKKe UX COJISIM. CUTYaIUsIX.
CyJ'IB(I)I/IT-I/IOH. l'[o.nyan KOMMVHI/IK&TI/IBHHGZ qDOpMHpOBaHI/Ie
Oxcup cepoi(VI), BO3MOKHOCTH y4aCTBOBATh B KOJUIEKTHBHOM YCTaHOBKH Ha
CepHas KHUCJIOTa, HAYYHUTbCsI: COCTABIIATh O6CY>K)16HI/II/I Hpo6_]‘[eM; o0OMeH OTBETCTBEHHOE
cym,(ban)l. YpaBHCHUA peaKuHﬁ, MHEHUSIMHU, TIOHUMaHWE MO3UIIUU OTHOLIIEHHNE K
Kpucrannorunpa XapaKTEPU3YIOIIHNX napTHepa. OKpYy>Karolen
THBI CBOMCTBA ATHX BEIIECTB, cpere,
KauecTtBennas OOBSICHATH IPUUUHY PeryisTHBHBIC: CTABHTH HE00XO0IUMOCTH
peakuus Ha BBINA/ICHIS KUCIIOTHBIX | yyeGHYIO 3a/1a4y HA OCHOBE €€ COXpaHEHMUSL.
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cynbdar-noH.

JlabopaTopHbIe
ONBITHI.
KauecTBeHHBIE
peakuuu Ha
Cynb(]aT-HOHBI.

JTOXKIen

COOTHECCHHUA TOT'O, UTO YIKE
HU3BECTHO U YCBOCHO, U TOI'0, YTO
€€ HCU3BCCTHO.

23

[IpakTnueckas
pabora 3.
«M3yueHue
CBOWCTB CEPHOI
KHUCJIOTBI»

CepHas KuCIIoTa
— CHUIIBHBINA
AJNIEKTPOJIUT

paKTHIe
cKast
pabota

Hayuarcsa: Pacno3nasa
Th OIIBITHBIM ITyTEM
pPacTBOPHI KUCIOT,
cynbbuabl, CyIbQUTHI,
cynbdarsl.
Hcnonb3oBath
MIPHOOpPETEHHBIE 3HAHUS
Y yMEHUS B
MPaKTUYECKON
JACATCIIBbHOCTU U
MOBCEHEBHOM JKU3HU C
LeJbio 6e30MacHoro
oOparieHus ¢
BEIIECTBAMH U MaTe-
puanaMu u
9KOJIOTHUECKH
TPaMOTHOTO TIOBEJICHHS
B OKpYKarolei cpeze.
IMonyyar
BO3MOKHOCTH
HAYYHThCS: Beraucnsath
110 XUMHNYCCKUM
YPaBHEHUSIM Maccy,
00BEM U KOITHMYECTBO
BEIIECTBA OHOTO U3
NPOAYKTOB PEAKIIUU 110
Macce UCXOTHOTO
BelecTBa, 00BEMY HITH
KOJINYECTBY BEIIIECTBA,
COJIepIKaIIero orpe-
JIEJIEHHYIO JIOJII0

[To3HaBaTenbHbIC: BHISBIISATH
0CcOOEHHOCTH U MIPU3HAKU
00BEKTOB; MPHUBOIUTH IIPHUMEPBI
B KaUeCTBE BHIIBHT'AEMBIX
MIOJIOXKEHUH.

KoMMyYHUKaTUBHEIE:
B3alMOJICHICTBOBATh B XO/€
TPYIIOBO# pabOTHI, BECTH
JIAaJIoT, y4acTBOBATh B
JIUCKYCCUU; IPUHUMATH APYTOe
MHEHUE U TIO3UIUH, TOITyCKATh
CYILIECTBOBAHKE PA3HBIX TOUEK
3peHUS.

PerynstuBHbIE: OCO3HAHUE
KauecTBa M YPOBHS YCBOCHUS;
BOJICBAs CAMOPETYJISIINSA, KaK
CHOCOOHOCTH K MOOMJIM3aIUU
CHJT U DHEPTUHU

Osnagenue
CHUCTEMOH
3HAHUU

§15
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TpUMECEH.

24 9 Oo6mrast Oo6mas YUH3 Hayuarcs: npumensats | [lo3HaBaTenbHBIC: BEIOMPATH OBnaneHue §16
XapaKTepUCTHKa XapaKTepUCTHKA 3HaHKE Nepuoanueckor | Hanbonee 3(h(heKTUBHBIC CUCTEMOM
XUMHUYECKHUX aneMeHToB VA CUCTEMBI U CTPOCHMUS CHOCOOBI pelIeHus 3a1a4; 3HaHUM.
3JIEMEHTOB VA rpynnsl.  A3or, aToMa IpHu KOHTPOJINPOBATh M OLICHUBATH
rpynnsl. A30T CTPOCHHE aTOMa U XapaKTEepUCTUKE MIPOLIECC U PE3YIIBTAT

MOJIEKYJIBI. XUMHUYECKUX 3JIEMEHTOB. | JAESITEIbHOCTH.
®uspueckue U 3HaTh CBOICTBA a30Ta.
XUMHYECKUE IHosryuar KoMMyHUKaTHBHBIE:
CBOMCTBa u BO3MOKHOCTb JIOTOBAPHUBATECS O
MIPUMCHCHUC HAYYUTHCH: OOBSACHATD pacnpeneineHnu beHKHI/IfI u
asorta. A30T B NPUYHHY XUMHYECKOU poJIeil B COBMECTHOM
npupoae u €ro HWHCPTHOCTH a30Ta, TEeATCIbHOCTH.
Ouonoruyueckast COCTaBJISTh YPaBHEHUS
pOJIB. XUMIYECKUX PeaKIyii, PerynstuBHele: ymMmeHue
XapaKTCPU3YIOIINX OpraHU30BbIBATH CBOIO
XUMUYECKUE CBOHCTBA | neqTe/bHOCTH, BHIOHPATH
a30Ta, U pashsACHATE UX | cpencTBa A1 peanu3aluy Lenei.
C TOYKH 3PEHUs
npeacTaBieHuit 0o
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
poueccax

25 |10 Awmmuak. Conu AMMHUax, YUH3 Hayuarcs: Omnpenensts | [lo3HaBaTeabHBIE: CTAHOBICHUE | YMEHHE C §17

aMMOHUS CTpOeHHE MeXaHU3M 00pa30BaHus | MPUYUHHO-CIIEICTBEHHBIX JIOCTaTOYHON
MOJIEKYJIBI " MOHAa aMMOHHH, cBsi3eil; BbIOOp Hanboee ITOJIHOTOH H
¢dusnueckue XUMHYECKHE CBOWCTBA 3 PEKTHBHBIX cITOCOOOB TOYHOCTBIO
CBOJNCTBA. amMmuaka. Iloxyyar pelieHus 3aja4d B 3aBUCUMOCTH BBIpaXXaTb CBOU
AMMuaydHas BoAa, BO3MOKHOCTh OT KOHKPETHBIX YCIIOBHM. MBICITH B
HaIIATBIPHBINA HAYYHTBCS: COCTaBIIATh COOTBETCTBHH C
CIIUpT, ruapar YpaBHCHUA peaKuHﬁ, KOMMVHI/IK&TI/IBHHGZ YMEHHE C 3agadyaMu U
aMMMHakKa. XapPaKTCPpU3YIOIIUX HQCTaTQqHQﬁ TOYHOCTBIO YCIOBUAMHA
HOHOpHO' XUMHUYECKUE CBOMCTBA BBIpa)kaTh CBOU MBICIIN B KOMMYHUKAIUH,
AKICTITOPHBIN aMMHaKa, 1 pa3bsACHATH COOTBCTCTBHHU C YCJIOBUSIMU BJIaICHHUEC
MEXaHU3M HX C TOUYKHU 3pCHUA KOMMYHUKAITUH. MOHOJIOTHYECKO
o0pa3zoBaHus npeacTaBieHuii 0o Hu
KaTHOHA IIEKTPOINTHIECKON PerynsTuBHbIC: YMEHHE JMAJIOTMYECKON
aMMOHUSL. JUCCOIUAIIH U OpraHU30BBIBATH CBOKO (dhopmamu peun;
JlaGopaTopHbIe OKHCIIHUTENBHO- JeSITeIIBHOCTD, BEIOUPATD IIOCTPOECHUE
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ONBITHI. BOCCTaHOBUTEJIBHbIX CpPE/CTBA IS peau3aluy Helel. | JIOTHIeCKOn
KauectBennas MPOIECCOB enu
peakuus Ha paccykXJIeHH.
KaTHOH aMMOHHS
26 |11 [IpaxTiaeckas [Homyuenmue, I1p Hayuares: moiygats Ilo3HaBaTenpHBIC: YMEHUE BECTH | YMEHHE C §17
pabota 4. coOupaHue u aMMHaK peaxkuuen CaMOCTOSITEILHBIN TIOUCK, OTOOP | JOCTaTOYHOMN
«[Tomyuenne pacro3HaBaHUE MOHHOTO OOMeHa 1 uH(popMaryH, ee MOJTHOTOU |
aMMHaKa u aMMHaKa. JIOKa3bIBaTh ONBITHBIM npeoOpa3oBaHue. TOYHOCTBIO
U3y4YCHHE €TO myTeM, 4To coOpanHbli | KOMMYHUKATHBHEIE: BBIpa)KaTh CBOM
CBOHCTB» ra3 — ammuak [Moayuar | popmupoBaHre COOCTBEHHOTO MBICJIH B
BO3MOKHOCTH MHEHUS U O3ULIUH. COOTBETCTBHH C
HAYYHTBCS :aHATU3UPOB | PerynaruBHble: MIaHUpOBaHUE 3aJadamMu u
aTb PC3YyJIbTAThI OIIBITOB CBOHUX Z[eﬁCTBHﬁ B COOTBCTCTBUU YCIOBHUAMHA
U JienaTh 0000Mmaromue | ¢ OCTaBICHHOW 3a1aueii n KOMMYHUKAIUH;
BBIBOJIBI YCIIOBHSIMH €€ peaH3allii, B BIIajIcHUE
TOM 4YHMCJIC BO BHYTPCHHEM MOHOJIOTHYECKO
IIJIaHE. nu
JUAaI0TrH4eCcKOM
dhopmamu peun;
MIOCTPOCHUE
JIOTUYECKOI
enu
paccyKJIeHHM.
27- | 12-13 | Kucnopoacoaepxka | Okcumpl a3oTa: KY Hayuares: Conocrasnst | [lozHaBarenbHble: ymeHue Bectu | GopmupoBanmne | §18
28 e COCANHEHUS HECcoJIe00pasyrol] Th CBOWCTBa CaMOCTOSITEIBHBIN ITOUCK, OTOOP | TOTOBHOCTH H
azora W€ W KUCJIOTHBIE. pa3baBIeHHOM U HHpOpMAITUH, ee CIIOCOOHOCTH K
Aszotucras KOHIIEHTPUPOBAHHOM npeoOpazoBaHue. 00yYEHHIO 1
KHCIIOTA U a30THOM CaMOpa3BHUTHIO
HUTPUTBHI. KHCJIOTEL Y cTaHABIUBAT KOMMVHI/IKaTI/IBHI)Ie : )51
A30THas KUCJIOTa, b IPUHAUICKHOCTD Be- (l)OpMI/IpOBaHI/Ie COOCTBEHHOTO caMoo6pa30BaH

€€ MOoJIyYEHHE U
CBOICTBA.
Hurpartsr.
JdemoHcTpanuu.
JlabopaTopHbIe
ONbITHI.
XUMUYECKUE
CBOMCTBa a30THOM

LIECTB K
ONpeenEHHOMY KIacCy
coenunenuil. Ilomy4yar
BO3MOKHOCTH
HAYYHUTbCS: COCTABISATh
YpaBHEHUS XUMHUIECKHIX
peaKuuii, Texanux B
OCHOBE MPOU3BOJICTBA

MHCHUA U ITIO3UITUH.

PerynatuBHble: MIaHUPOBAHUE
CBOHUX JIEUCTBUM B COOTBETCTBUU
C IIOCTaBJICHHOM 3a7aucii u
YCJIOBUSAMM €€ pEIN3aLiY, B
TOM YHUCJI€ BO BHYTPEHHEM
IUTaHE.

HI0 Ha OCHOBE
MOTHBAIIUU K
00y4CHHIO U
MTO3HAHUIO
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KHUCJIOTHI, Kak

a30THOM KHUCJIOTHI, 1

AJIEKTPOJIUTA Pa3bsICHATH
3aKOHOMEPHOCTH UX
MIPOTEKAHUS, COCTABIISATh
YpaBHEHUS peaKuui
MeX 1y pa30aBICHHON H
KOHIIEHTPUPOBaHHOM
430THOU KUCIOTOU U
MeTajljIaMH, OOBICHSITE
WX B CBETC
TIpEACTABICHHHA 00
OKHCITUTENBHO-
BOCCTaHOBUTEIIbHBIX
MIPOIIECCOB
29 |14 ®octop u ero dochop, KY Hayuarcs:Xapakrepus | [lo3HaBatenbHbIe: ymMeHue Bectn | @opmuposanne | §19
COCIMHCHHUSI CTPOCHUE aToMa U OBAaTh AJUIOTPOITHBIE CaMOCTOSTEIIHHBIH MOUCK, OTOOP | TOTOBHOCTH U
AJIOTPOITHSL. MoaudUKaIUN nH(pOpMAaIUH, e CIOCOOHOCTH K
dochuapl. ¢dbocdopa, cBoiicTBa peoOpa3oBaHue. 00yUYCHUIO U
®octhun. Oxcun 0enoro 1 KpacHOTO KoMMyHUKaTHBHBIE! CaMOPA3BUTHUIO
¢dochopa(V) wu dhocdopa. [Moayuar (hopMupoBaHUE COOCTBEHHOTO u
oprodochopHas BO3MOKHOCTh MHEHHS U TTO3ULIHH. camMo00pa3oBaH
KHCJIOTA. HAYYHTBCS: COCTABJIATh | PEerynsaTUBHbIC: MIAHUPOBAHUE W10 Ha OCHOBE
docdartsl. YpaBHECHUS XUMHUYECKHX | CBOUX JCUCTBUI B COOTBETCTBUH | MOTHBAIMH K
dochopHbie peaxiui, C TIOCTaBJICHHOM 3a/1aueii u 00yUCHUIO U
yIo0peHus. XapaKTePU3YIOIIHX YCIIOBUSMU €€ PealTU3allHH. MO3HAHUIO
WucexTummne!. cBoiicTBa docdopa
JlaGopaTopHbie
ONBITHI.
35.KauecTBeHHbIE
peakiuy Ha
¢dochar-uon
30 15 OO6mas OO0mas KY Hayuarcs: Xapaktepus | [lo3HaBaTenbHbIE: BBISIBICHUE OBnaneHue §20
XapaKTEepPUCTHKA XapaKTEepPUCTHKA oBatb AmeMeHThI |V A- OCOOCHHOCTEH U PU3HAKOB cucTeMoin
anemenToB IV A- anemenToB IV A- rpynIsl (MTOATPYTIITEI 00BEKTOB; MPUBOJIUTH IPUMEPHI. | 3HAHUI
rpynnel. YIiiepoa | IPYIIIbL: yriiepoja) Ha OCHOBE MX
0COOEHHOCTH TIOJIOKCHUS B KoMMyHHKATHUBHBIE:

CTPOCHHUS aTOMOB,
HpOCTBIX BCIICCTB
U COEIUHEHUN B

TEPUOJIUUECKON
cucremMe u
0c0OEHHOCTEH CTPOeHHUS

B3aHUMOJICHCTBHE B XOJIE
TPYyNIIOBOM pabOTHI, BEIyT
JIAAJIOT, YYaCTBYIOT B
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3aBHUCUMOCTHU OT

nx aToMoB. OOBICHATH

JIUCKYCCHW; TPUHAMAIOT IPYTroe

IOJIOKEHUS 3aKOHOMEPHOCTH MHEHHE U MO3ULIHIO.
3JIEMEHTOB B A3MEHEHUS CBOMCTB

[Tepuonnueckoit anemeHnToB IVA- PeryjiaTuBHbIE: TPOTHOZUPYIOT
CUCTEMC. rpynmsl. [oay4ar pe3ynbTaThl YPOBHS YCBOCHHUSI
YFJ'ICPOI[. BO3MOKHOCTb U3y4aeMoro MaTepuala,
A.J'IJ'IOTpOHHI)Ie Hay‘lI/ITbCﬂ:XapaKT cpus NPUHUMAIOT U COXPaHSIIOT
MoIubHUKaIuu: OBAaTh AJUIOTPOIIHIO y4eOHYI0 3a1a4y.

anMas, rpaurt. YIIepoaa Kak Oy U3

AmopdHbIT MPUYHH MHOTO00pa3us

YTIEPOA U €T0 BEIECTB.

copTa: caxa,

AKTHUBUPOBAaHHBII

yTOJb.

Ancopbuust.

XHUMHYecKue

CBOICTBa

yraepoza.

Kokcoxnmuaecko

€ IIPOU3BOJICTBO U

€ro MpoLyKIUs.

Kapbwumpr.

31 | 16 Kucnoponconepxa | Oxcun KY Hayuares: O6cyxnars | [lo3HaBaTebHbIE: dopmupyroT §21
[I1E COeTNHEHUS yraepozna(ll): CBOICTBA U YrOJIbHOU YCTaHaBIMBAaTh IPUYHHHO- YMEHHUS
yraepoaa CTpOECHHE kucnotsl. Iosydar CJIEJICTBEHHBIE CBSI3H. HCIIOJIb30BaTh

MOJIEKYJIBI, BO3MOKHOCTh KoMMyHUKaTHBHEIE: YMEHHE 3HaHUs B OBITY

MIOJTydCHUE H €T0
cBouctBa. OKCHL
yraepona(IVv):
CTpOCHUE
MOJIEKYJTHI,
MOJIYYEHUE U €ro
CBOMCTBA.
VronsHas
kuciora. Conu
YTOJIbHOM
KHCJIOTHI:
KapOOHATHI U

HAYYHTBCS: COCTABIISATh
ypaBHEHHUE PEaKIIvH,
XapaKTepUu3yolen
MpeBpalieHne
KapOOHATOB B
TUIPOKApOOHATHI,
MIPOBOIUTH
KaueCTBEHHBIE PEaKIIuu
Ha okcuJ yriepoza (IV)
1 KapOOHAT-NOH

OTIPECIIATH LIEJU CBOETO
00y4YeHHUsI, CTABUTh U
(dhopMyIUpOBaTh JIJIs1 Ce0s1 HOBBIC
3aJlauM B yueOe u
[I03HABaTEILHON NEATEIBHOCTH,
pa3sBUBATH MOTHBBI M HHTEPECHI
CBOCH IT03HABATEIBHOU
JeSITeIbHOCTH. PerynsaTuBHbIe:
MPOTHO3UPYIOT PE3yIbTATHI
YPOBHSI YCBOCHUS N3y4aeMOTO
MaTepuaa; MPUHUMAIOT 1
COXPAHSIOT yueOHYI0 33/1auy.
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TUAPOKapOOHATEI.
TexHuueckas u
MUIIIEeBast COJIA.
JlabopaTopHbie
ONBITHI.

36. [lonyuenue u
CBOMCTBa
YTOJIBHOM
KHCIIOTEI.
KauectBennas
peaxmus Ha
KapOOHAT-NOH

32 |17 [IpakTrueckas [Tomyuenue, 1P Hayuyamcs: obpamatbcst | PeryasiTuBHbIE: OBnaneHue §21
pabora 5. coOupaHue u ¢ Ta0OpPaTOPHBIM OCyYIIECTBIISIOT MOMIAT OBBIN HaBBIKAMU IS
«[lomyuenne pacro3HaBaHue 000pYyIOBaHUEM H KOHTPOJIb 10 PE3YNbTATy MIPAKTUIECKOU
YTIEKUCIIOTO ra3a u | YrJIEKHCIIOro HarpeBaTeNbHBIMU JIeSTeNIbHOCTU
M3y4eHHUE ero raza. Mzydyenue npubopamu B Ilo3naBaTesabHbIE:

CBOHCTB» PacTBOPUMOCTH COOTBETCTBHU C CTposT peueBoe BHICKA3bIBAHUE
YIIJIEKUCIIOTO ra3a IpaBWIAMU TEXHUKU B YCTHOH U IMCbMEHHOU (hopme
B BOJIE U Oe3onacHoCTH, KommykaTuBHbIe:
XapaKTepUCTUKA OIMCHIBATh XUMUYECKUN | YUHUTHIBAIOT pa3HbIe MHEHUS U
KHCJIOTHBIX 9KCHEPUMEHT C CTpeMSITCS K KOOPAHHALIH
CBOMCTB TIOMOIIBIO SI3bIKA Ppa3IMYHBIX MTO3ULIUHI B
YTOJILHON XMMUH, JIeNIaTh BEIBOABI | COTPYIHHUYECTBE
KHCJIOTBI. 0 pe3ysbTaTam
KadgectBennas SKCIIEPUMEHTA.
peakuus Ha Tonyuam
KapOOHaT- U B03MOJICHOCTb
rUApOKapOOoHaT- Hay4umscs. 0CO3HABATh
WOHBI HE00X0IMMOCTh
coOnronenus npaBui b
n OT st coxpaneHus
CBOETO 3/I0POBBS U
OKpY>KaroIux
33 | 18 YrneBonopoasl Heoprannueckne | YIIH3 Xapaxmepuzosamuo PeryasiTuBHbIC: OBnanenune §22
Y OpTaHUYecKHe ocobeHHoCcTH cocTaBa U | OCyIIECTBISIOT MOIIATOBBI HaBbIKaM¥ IS
BEIIECTBA. CBOMCTB OpraHWYECKUX | KOHTPOIb O PE3yNbTaTy MIPaKTHIECKOI
YrneBonopoasl. COETMHEHHH. JIESITENIBHOCTU
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XUMHYECKOE Paznuuame npenenvhsie | Ilo3HaBaTeIbLHBIE:

CTpOCHHE u Hemnpenenbabie | CTPoAT peueBOe BHICKa3bIBAHHE
OpTaHUYECKUX YTJIEBOIOPOIBI. B YCTHOH 1 IMCbMEHHOH (hopme
BELIECTB, KaK Haszwvieamyo u | KommykaTuBHbie:

MTOPSIIOK 3anucvieams  QOpMyNBl | YIUTHIBAIOT Pa3Hble MHEHUS U
COCAMHEHHUS (MonekynsipHbIC U | cTpeMATCA K KOOPAUHALINH
aTOMOB B CTPYKTYpHBIE) Pa3IMYHBIX TIO3UIIUH B
MOJIEKYJIE TI0 BaKHEHIIINX COTPYTHIYECTBE
BaJICHTHOCTH. npencTaBuTeneit

MertaH, 5TaH, KaK YTIIEBOIOPOJIOB.

TpeneIbHbIe

YIJ1€BOAOPOIBI. Ilpeonazame

OTHIIEH 1 5KCIIEPUMEHT M0

allCTUJICH, KaK paciio3HaBaHUIO

HENPECIACIbHBIC COeIUHEHUN

(HEHACHIIIEHHBIC)

YTJIEBOIOPOIBI.

I'openue

YTIIEBOIOPOJIOB.

KadectBennsie

peaknuu Ha

HeIpeebHbIe

COCIMHEHHS.

34 |19 Kucnoponconepxa | Otwossii cnupt, | YH3 Xapaxmepuzosamu PerynsiTuBHbIE: DopMHUpYIOT §23
-1ue €ro TOoJIy4eHue, CIIUPTHI, Kak | AJIEKBaTHO BOCIIPUHUMAIOT WHTEpeca K
OpraHUYecKue MpPUMEHEHUE U KHCJIOPOJCOJepKAle | TPEATIOKEHUS M OLIEHKY YUUTENS | KOHKPETHOMY
COCJIMHEHMUSI ($u3noI0rHYECKO OpraHUYecKue 1 OJIHOKJIAACHUKOB XUMHAYECKOMY

€ JIelicTBHE. COCIMHEHHSL. IMo3naBaTejabHbIE: BEIIECTBY,
TpexaToMHBI# Knaccugpuyuposamo BriOupatoT Haubosee MIOMCK

CIUPT TIUIEPUH. CIHPTHI 110 aTOMHOCTH. | 3 (HEeKTUBHBIE CIIOCOOBI JIOTIOJTHUTENIBHO
KauecTtBennas Haszvisamo pelIeHus 3a7a4, KOHTPOIUPYIOT | ¥ uHpOpManuu
peakuus Ha MpeacTaBUTeNe OIHO- | M OLIGHUBAIOT MPOLIECC U 0 HEM.
MHOTOaTOMHBIE u TPEXATOMHBIX | pe3yJbTaT e TeIbHOCTH

CIHPTEHI. CIHMPTOB M 3amuchiBaTh | KoMMykaTHBHBIE:

VYkcycHas — u3 GOPMYIIBI. JoroBapuBatotcs 0

MpeCTaBUTENb Xapaxmepuzogamv pacripeneneHun GYHKIUA U

KJjacca KHUCJIOTBHI, KaK | pojieil B COBMECTHOM

KapOOHOBBIX KHCJIOPOJCOJepKalMe | IeATeIbHOCTH
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KHUCJIOT.

OpraHUYEeCKHUE
COEIMHEHMS.

Hasvisamo
MpeCTaBUTENEN
NpeAeNbHBIX U
HenpeaebHbIX
KapOOHOBBIX KHCIIOT U
3aIMChIBATh U3

(hopmy eI
35 |20 Kpewmumii u ero Kpemunii, KY Hayuamcs:, PeryasiTuBHbIe: DopMHUPYIOT §24

COETMHEHUS CTPOEHHE €ro XapaKkTepHu30BaTh AJNIeKBaTHO BOCHPUHUMAIOT HHTEpeca K
aToMa u CTpOEHHE aToMa MIPEJIOKEHNS U OLIEHKY YUUTENsI | KOHKPETHOMY
CBOHCTBA. KpPEMHHS, OOBSICHSITH Y OJHOKJIAaCHUKOB XUMUYECKOMY
Kpemnuii B 3aBHUCHMOCTb CBOMCTB IHo3HaBaTe/ibHbIE: JIEMEHTY,
MIpHUpo/IE. KPEMHHS OT €ro Bribuparot Haubonee MOUCK
Cununust 1 nonoxkenus B IICXD 3¢ (heKTUBHBIE CITOCOOBI JIOTIOJTHUTEITEHO
cunad. Oxcun O.U. Menneneena, pelIeHus 3a7a4, KOHTPOIUPYIOT | ¥ nHpOpManuu
kpeMHUA(IV). COCTABJISITh XUMHUYECKHUE | M OLEHUBAIOT IIPOLIECC U 0 HEM.
Kpemuuesas ypaBHEHUS, pe3yabTaT e TeIbHOCTH
KHCJIOTa U €€ XapaKTepHU3yIoIue KommykaTuBHbIE:
COJIH. XUMUYECKUE CBOMCTBA Jorosapusatorcs o
. KpEeMHUS pacrpeneneHun GYHKIUH U
JlaGopaTopHble Tonyuam poJiell B COBMECTHOM
ONBITHI. B03MOICHOCTD JeSITeIbHOCTH
[Ipomyckanue Hay4umscs: TPaMOTHO
YIIIEKHUCIIOro ra3a oOpararscs ¢
Yyepe3 pacTBop BEIIECTBAMH B
CHJIMKaTa HaTpus TTOBCETHEBHOM KU3HU

36 |21 CunukaTtHast [IpownssoacTBo KY Hayuamcsa: PeryasiTuBHbIe: DopMHUPYIOT §25

MPOMBIIIJICHHOCTh | CTEKJIA U MIPAKTUIECKOMY Paznnuarot coco0 u pe3ynpTaT | MOHMMaHHE
LIEMEHTA. MIPUMEHEHUIO JIercTBuUs ocoOeHHoCTeH
ITponyxuus COEJIMHEHU KPEMHUS ITo3HaBaTeJbHbIE: JKU3HU U TpyAa
CHWJIMKaTHOMN THonyuam Brnanerot o0muM npuemMom B YCJIOBHSX
MIPOMBIIIIEHHOCT B03MONCHOCD pemeHus 3agad nHpOpMaTU3AH
U: ONITUYECKOe HAY4YUmocsi. KommykaTuBHbIe: u obmiecTsa
BOJIOKHO, MIPOTHO3UPOBATH JloroBapuBaroTcsa 0 COBMECTHOU
KepaMHuKa, XUMHUYECKHE CBOWCTBA JIeATEIBHOCTH MO

¢dapdop, dasuc.

BCIICCTB HA OCHOBC UX

PYKOBOACTBOM YUMTENS
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OnTrueckoe

CBOWCTB U CTPOCHUS

BOJIOKHO.

37 | 22 [Tonyuenue Hemeramnsl B YUH3 Onucvigamo PeryasituBHbIe: DopMUPYIOT §26

HEMETAIIOB MpUpOJIC. HaXOXKJCHUE Paznuuarot crioco0® u pe3ynpTar | MOHHUMaHHE
®pakiMoHHas HEMETAJUIOB B IIPUPOJIE. | NEeUCTBUA 0COOEHHOCTEH
MeperoHKa Xapaxmepuzosams Io3HaBaTeabHBIE: JKU3HU U TpyJa
KHJTKOTO (b pakInOHHYIO BrnaneroT o0mmM npueMom B YCJIOBHUSIX
BO3/IyXa, KaK MEPETOHKY JKUIKOTO peleHus 3a1a4 nHpOpMATU3AIH
cnocob BO3/yXa KaK KommykaTuBHbIE: u ob1ecTBa
MOJTyYCHUS COBOKYITHOCTb JloroBapuBaroTcst 0 COBMECTHOM
KHCJIOpOJIa, (hU3NYECKUX TIPOIIECCOB. | NEATETHHOCTH TIO]T
a30Ta, aproHa. Apeymenmuposams PYKOBOJCTBOM YUHUTEJISI
[Tonyuenue OTHECEHHE AKTUBHBIX
tdocdopa, HEMETAIJIOB K
KpEMHHUS, XJIOpa, OKHCITUTENBHO-
noja. BOCCTaHOBUTEIHHBIM
OnexTponus rporeccam
pacTBOpOB.

38 |23 [Monyuenue [Monyuenue Y3UPY Xapaxmepuszosamo PeryasituBHbIE: DopMHUpYIOT §27
BaKHEHIIINX CepHOW KHUCIIOTHI: XUMHU3M, CHIPBE, Paznuyarot croco0 u pe3ynpTar | MOHHUMaHHE
XUMHYECKUX CBIPBE, XHUMU3M, anmaparypy, Hay4JHble JefcTBUS ocoOeHHoCTe!
COCJIMHEHUH TEXHOJIOTHYECKAsI MPHUHIAITBI 1 Io3naBaTteabHbIE: JKU3HU U TpyJa

cxema, METOJI MIPOAYKIHIO BrnaneroT o0mmM npuemMom B YCJIOBHSIX
KHITAIIEro  CJIos, MPOU3BOJICTBA CEPHOMN peleHus 3a1a4y uHpOpMATH3AIH
TIPUHIIVITBT KHCIIOTHI. KommykaTuBHbBIE: u o01ecTBa
TeII000MeHa, Cpasnusamo JloroBapuBaroTcsa 0 COBMECTHOU

MPOTHBOTOKA U MTPOM3BOJICTBO CEPHOM JIESITeTIbHOCTH TIO]T

IUPKYIISAIHH. KHCJIOTHI C PYKOBOJICTBOM YUHUTEIS

Oneym. IIPOM3BOJICTBOM

IIpousBoacTBO aMMHaKa

aMMHaKa: ChIphE,

XMMH3M,

TEXHOJIOTHYECKast

cxema.

39 |24 0000611eHu e 110 Ypoxk- YOC3 Hayuamcs: o6o0mars PeryasiTuBHbIE: Boipaxaror §12-
Teme «HemeTamisl | ynpaKHEHHUE ¢ 3HAHUS U MIPEACTaBIATh | BHOCAT HEoOXouMbIe aJIeKBaTHOE 23
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U UX COEIMHEHUS» | UCIIOJIb30BAHUE UX CX€M, TabJIuLL, KOPPEKTHBBI B AEHCTBUE TI0CIIE [IOHUMaHNe OB-
CaMOCTOSITEIbHOM IIpe3eHTauui €r'o 3aBepILEHHsI HA OCHOBE €ro IIPUYMH ycIexa | To-
paboThI 1o yueTa CAeJIaHHBIX OIUOOK U Heycrexa DHTB
BBITIOJTHEHUIO ITo3HaBaTeabHBIE: yaeOHOU
IIPOBEPOYHBIX CTposT peueBoe BHICKA3bIBAHUE | AEATEIBHOCTH
TECTOB, 3aJJaHUI B YCTHOU U MUCHbMEHHOH (opme
U yOpaXHEHUH KommykaTuBHbIE:

KoppektupyroT neiictus
napTHepa
40 25 | KonrponbHas VYpok konTposia u | YK Hayuamcsa: npumensts | PeryasiTuBHBIE: OCYLIECTBISIIOT | BepaxkaroT He
paborta mo Teme OLICHKH 3HAHUI MOJTy4YEeHHBIC 3HAHUS U MOLIArOBBIA M UTOTOBBIN a/IeKBaTHOE 3ama-
«Hemeramnbl 1 MX | yyamuxcst chopMHUPOBaHHbIE KOHTPOJIb 10 PE3yJbTaTy [IOHUMAaHNe HO
COCAMHEHHSD» YMEHUS TS PELICHUS Io3naBaTteqbHbIE: NPUYHH ycrexa
y‘lC6HBIX 3aga4 CTPOAT pE€UCBOC BBICKA3LIBAHHC B " HCYCIICXa
YCTHOH M MMCBMEHHOU opme yaeOHOH
KomMMmyKkaTHBHbBIe: yUUTHIBAIOT | AEATEIBHOCTH
Pa3HbBIC MHCHUA U CTPEMATHCA K
KOOpAMHAILIUN PA3INYHBIX
MO3MULHUI B COTPKYAHUYECTBE
Metanabl (174)

41 |1 [Monoxenne Mertannnueckas | KY Hayuarcsi: Xapakrepu | [lo3HaBaTenbHble: BeIsgBiIeHHE | PopmupyrOT §28
METAJUIOB B CBSI3b. 30BaTh METaJlJIbl HA 0COOCHHOCTEN U MPU3HAKOB HOHUMAaHKNE
Tepuonuyeckoi Merannnaeckas OCHOBE UX IOJIOKEHHSI | OOBEKTOB; IIPUBOIUTH ocobenHocTel
CHCTEME, CTPOCHHC | ypycrammyecka B TIEPUOIMIECKOMN HPUMEDBI. KUSHH 1 Tpy/id
aTOMOB 1 s pemeTKa CHCTEME U B yCIIOBHAX
KPUCTAJUIOB . uHpOpMaTH3AIU

0COOEHHOCTEM KoMMyHUKaTUBHBIE:!

< u oOmecTBa
CTPOEHHSA UX aTOMOB. | B3aUMOJICMCTBUE B X0/
OOBSCHATD TPYNIOBO# paboOThI, BETYT
3aKOHOMEPHOCTH JINAJIOT, YYaCTBYIOT B

HU3MEHEHHUS CBOMCTB
METAJUIOB 110 MIEPHOLY
U B A-rpymnmax.
Hoayuar

JUCKYCCUH; IPUHUMAIOT
JIpyroe MHEHHE U MO3ULHIO.

PerynsatuBHbI€:
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BO3MOKHOCTb
Hayuutbcesi: Mccneno
BaTh CBOMCTBA
M3y4aeMbIX Be-
LIECTB. IPUMEHSTh
3HAHUS O
METaJJIMYECCKOU CBS3H
JUISL pa3bsICHEHUSI
(hU3HYECKUX CBOWCTB
METAaJJIOB

MIPOTHO3ZUPYIOT PE3YJIbTATHI
YPOBHSI YCBOCHHSI HM3y4aeMOI0
Marepuaa; NpUHUMAIOT U
COXPaHSIOT y4eOHYIO 3a1auy.

42 |2 O6mmue Haxoxnenune KY Hayuarcsi:ITosnp3oBar | [1lo3HaBaTe/IbHbIC: dopmupyroT §29
XUMHYECCKHE METAJUIOB B bcs nH(pOpMalvel U3 | ycTaHaBIUBATh IPUYUHHO- [TOHUMaHue
CBOHCTBA METAILIOB IPUPOZE U JIPYTUX UCTOYHUKOB CJICJICTBCHHBIC CBS3U U 0COOCHHOCTEH

0GIIIHe CITOCOBbI JUTSL IOJITOTOBKH 3aBHCHMOCTH. KUSHI 1 Tpyna
HX TIOJTydEHHA. KpaTkux coobmenui. | KoMMyHHUKaTHBHBIE: B yCIOBHAX

l'oToBUTH IJITAHUPOBATh IEJIH U CITOCOOBI HiopMaTH3AILH

N 1 o0IecTBa

KOMITHIOTEPHBIC B3aUMO/JICUCTBUSI, IOHUMATh

MPE3EHTALMH 110 TEME | MO3ULIMIO APYTOro,

IHonyuar y4acTBOBATh B KOJUIEKTUBHOM

BO3MOKHOCTh 00CyXIeHUH MPOOIEMBI.

HayuuThbes: Mcnions3 | PerynasiTUBHEIE: IPUHUMATH U

OBaTh MPUOOPETEHHBIE | COXPAHATH YUEOHYIO 3a/1auy;

3HaHUS U YMECHUS B YYHUTHIBATh BBIJICTICHHBIE

MPaKTUYECKOU YUHUTENIEM OPUEHTHUPBI

JIesITeTbHOCTH U JICUCTBUS.

TOBCEIHEBHOM KHU3HU

C TeJIbI0 O€30MaCHOTO

oOparteHus ¢

BEIECTBAMHU U MaTe-

puanamu u

9KOJIOTHYECKHU

rPaMOTHOT'O

TTOBE/ICHUS B

OKPY’KaIoIleH cpee

43- | 34 OO6mas Oomas KY Hayuamuca: naBatb PerynsituBHblie: PaszButne §30
XapaKTepI/ICTI/IKa XapaKTepuCTHuKa XapaKTCPpUCTUKY HJ'IaHI/IpyIOT CBOH HCﬁCTBHH B CBA3HU OCO3HAaHHOTI'O,
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44 LIEJIOYHBIX IIETOYHBIX IEJI0YHBIM METajlIaM 110 C MTOCTAaBJICHHOM 3a/a4yeii U YBaXUTEIBHOTO U
METaLI0B METaJUIOB. nx noipkenuto B [ICXD YCIIOBHSAMH €€ PEIICHHUS JI0OpOo’KenaTeNbH
Meranisl B J.N.Menneneena, Ilo3naBaTeabHbIE: Or'0 OTHOILIEHUS K
npupoze. Obmme HCCIIeIOBATh CBOWCTBA CraBaT u GOpMYIHPYIOT HETH U IpyroMy
CHoco0bI UX LIETOYHBIX METAIIIIOB — npoOJIeMbl ypoka 4yenoBeky. Ero
MOJTYYCHHS. KaK IPOCTBIX BELIECTB. KommykaTuBHbIE: MHEHHUIO,
CtpoeHue aTOMOB. Honyuam goszmoocnocmo AJIEKBaTHO HCIIOJIB3YIOT pEUEBbIC CIIOCOOHOCTH
lenoynsre Hayyumscs: TpaMOTHO cpeacTBa s 3PPEKTUBHOTO BECTHU JTUAJIOT C
METaLIbl — o0palnarbesi ¢ BeeCTBAMU | PEIIeHNS] KOMMYHMKATHBHBIX 337a4 | JPYTUMH JIIOAbMHU
NPOCTHIE BELIECTBA B HOBCGHHCBHOﬁ JKH3HU.
45- | 5-6 O61as OO6mmas KV. Hayuamuwca: naBath PeryasiTuBHbIe: PasButne §31
46 XapaKTEPUCTHKA XapaKTECpUCTHUKaA XapaKTEPUCTUKY HJIaHpr}OT CBOM JISHUCTBUS B OCO3HaHHOTIO,
[IEJIOYHO3EMENb- | 2IEMEHTOB IEJIOYHO3EMENIbHBIM CBSI3U C IIOCTABJICHHOM 337]a4el U | YBAXKUTEIBHOTO
HEIX METALIOB TJIaBHOM METaJIaM Mo UuX YCIIOBUSAMU €€ PEIIECHUS u
noarpymmns! 11 nospkeHnro B [ICX9 IHo3HaBaTe/ibHbIE: noOpoKenaTenb
TPYIIIIBL. Hd.N.Meunneneena, CtaBsr u GOpMYJIUPYIOT LIEIH U | HOTO
Crtpoenue XapaKTEepPU30BaTh COCTaB | MPOOJIEMbI ypOKa OTHOIICHUS K
aTOMOB. aTOMOB, HCCIIEIOBATh KommykaTuBHbIe: Ipyromy
Ilenounoszemenp CBOMCTBA LIECJIIOYHBIX AJIEKBaTHO UCTIONB3YIOT yenoBeky. Ero
HbIE METAJIJIOB — KaK peueBbIe CpeCTBA IS MHEHHIO,
METaJThI — IIPOCTHIX BEIIIECTB. 3¢ (HEeKTUBHOTO pelIeHuUs CIOCOOHOCTH
MPOCTHIC Honyuam KOMMYHUKATUBHBIX 3a]1a4 BECTH JIUAJIOT C
BellleCTBA BO3MOIHCHOCM b ApyrumMun
Hayuumscs: TpaMOTHO JIFOBMU
oOpatmatscs ¢
BEIIECTBAMHU B
IOBCEIHEBHOMN KU3HU
47 7 JKéctkocts Boabl u | XKectkocts Boabl 1 | Y3UPY Hayuamcs: PerynsituBHble: DopMUpPYIOT §32
CIIOCOOEI & CHocoObI ee JIaBaTh OMpPE/ICICHUS Paznu4aior criocod u pe3ynbrar yMEHHUS
yCTpaHeHHs YCTpaHEHHSL. MOHSTHSAM «KECTKOCTh JICUCTBHS HCIIOJIb30BATh
JlemoHcTpanmuu: BOJIBD» ,OITMCHIBATD IMo3HaBarenbHbIE: 3HAHMSA B OBITY
O06pa3ip CBOICTBa yrojbHOU Brnanerot o6mum npueMom
MIPUPOTHBIX KHUCJIOTBI, COCTaBIISITh peuieHus 3a1a4
COEJITUHEHU M YpaBHEHHUS peaKkiuii, KommykaTuBHbIE:

yraepoaa. O6pasist
BaXKHEUIIIUX JJIS
HapOHOTO
X0351CTBa
KapOOHATOB.

39. Ilepexon
KapOOHaTOB B

COOTBETCTBYIOIINX
«IIETIOYUKEY MPEeBPAIICHUH ,
COCTaBIISITh Ha3BaHUS
coJIeH yroJibHOW KHUCIIOTHI,
MIPOBOJUTH KAUE€CTBEHHYIO
peaxIuo Ha KapOOoHAT -
HOH

JloroBapuBaroTcs 0 COBMECTHOM
JIEATEIBHOCTM, PUXOJISIT K 00IIeMy

PELICHHIO
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THUIPOKapOOHATEI.
40. Paznoxxenue
ruapokapOoHaTa
HATpHUs

Tlonywam eo3modrcnocmo
HAYUUMbCAL:
MIPOTHO3UPOBATH
XHMHYCCKUE CBOMCTBA
BEIIIECTB HAa OCHOBE MX
CBOICTB U CTPOEHUS

48 [IpakTraeckas Kectkocts Bob v | [TP Hayuamcs: obpamatses | PeryasiTuBHbie: OBnanenne §32
pabora 6. Croco0bI ee ¢ 1abopaTOpHBIM OCyIIECTBISIOT MOUIArOBBI HABBIKAMU TS
«Ilonyuenue YCTpaHCHHA 000pyZIOBaHUEM U KOHTPOJIb I10 PE3YJIbTaTy MPAKTUYECKON
KECTKOM BOJIBI U HarpeBaTeIbHBIMU JIeSITEITBHOCTH
CIoCOOBbI €€ npubopamMu B Io3HaBaTeabHBIE:
yCTpaHEHHSD» COOTBETCTBHH C CTposiT peueBoe BHICKA3bIBAHUE

MpaBUIaMU TEXHUKHU B YCTHOW 1 MUCHbMEHHOH (opme
0e3omacHoCTH, KomMmykaTHBHbBIE:
OINHMCBHIBATh XUMHUYECCKUI Y4YuTHIBAIOT Ppa3HbIC MHCHUA U
9KCIIEPUMEHT C CTPEMSTCS K KOOPIMHAIUH
MOMOIIBIO S3bIKA Pa3INYHBIX MO3UIHN B

XHUMHUH, €J1aTh BBIBOJBI COTPYAHUYECCTBC

MO pe3yybTaTaM

9KCTIEPUMEHTA.

Tonyuam

B03MOIICHOCTb

HAyuumbcs: 0CO3HABATh

HEO00X0IUMOCTh

coOmonenus npasui b

u OT ana coxpaHeHus

CBOETO 37I0POBbSI U

OKPY)KaIOIIUX

49 Amromunuii u ero | Ilousitue KY Hayuarcs: Ilo3HaBaTeIBHLIE: DopMHUpYIOT §33

COETMHEHUS «aM(pOTEPHOCTH COCTAaBJIATh OCYIIECTBIISIT IIOUCK HYXKHON | NOHUMAHHE
» Ha TIpHMepe YpaBHEHUs uHpopMaluu B yueOHHKE, ocobenHocTel
CoeqUHEeHH XHMHYECKUX PEaKiuii, | aTiace. Ezzig;[gyﬂa
AIIFOMUHUSA XapaKtep HSvY}OHMX nHpOpMaTU3AH
oOmue cBoMcTBa KoMMyHUKaTUBHBIE: YUUTHCS
u obmiecTsa

amroMunus. Iloayyar
BO3MOKHOCTh
HAYYHMTbCSI: OOBSCHAT
b 9TH PEAKLIUU B CBETE
MpeCTaBICHUN 00

BbIpa’XXaTb CBOU MBICJIU B
COOTBCTCTBHHU C 3aJa4aMU U
YCJI0OBUAMH KOMMYHHKAIIUH.

PeryasaTuBHEIE:
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OKHUCIUTCIIBHO-

MMPOrHO3UPOBATH PC3YJIbTATHI

BOCCTAaHOBHUTEIBHBIX YPOBHSI YCBOEHHE U3y4aEMOTO

IPOLIECCOB Marepuaa.
50- | 10-11 | XKene3o u ero Kenezo B ceere | KY Hayuarcs: Ilo3HaBaTeNbHbBIC: IOUCK U OsnaneHue §34
51 COCOIMHEHUMA npeHCTaBneHHﬁ O6CY)I(I[aTB CTpPOCHHE | BBIACIICHUEC HEe00X0IUMOI HaBbIKaMH Ilﬂfl

06 OBP aToMa KeJesa, uH(pOpPMAaLIUY; CHHTE3UpoBaTh | MPAKTHICCKON

(dusnueckue u VMEIOLINECS 3HAHUS; BHIOOD ACATEILHOCTH

XMMHYECKHE CBOMCTBA | OCHOBAaHUW U KPUTEPUEB IS

xenesa [oayuar MOCTPOECHUS JIOTUYECKOU LIeTTH

BO3MOKHOCThH paccyXJIeHHi, yMEHUE TTOJTHO

HAYYHUThCSH: BBIPAXaTh CBOU MBICJIH.

pa3bACHATH cBOMCTBA | KOMMYHHMKATUBHBIE:

JKeJie3a B CBETE (dhopMHUpOBaHKE U PA3BUTHE

npeAcTaBICHUN 00 TBOPYECKUX CIIOCOOHOCTEH.

OKHCIIUTEILHO- PerynstuBHbIE: yMEHHE

BOCCTAaHOBHUTEILHBIX OpPraHU30BBIBATH CBOIO

MpOoLECCaX U JIESITEIIBHOCTD, BHIOMPATH

3IEKTPOTUTUUECKON CpeJlICTBa ISl peanu3aluu

JIHCCOLUAIIAN LCIICH.

52 12 [IpaxTuueckas Pelnedue I1P Hayuamca: obpamatbes ¢ | PeryasiTuBHble: Osnanenne §20-
pabora 7 SKCIepH- J12%60paT0pHLIM OcCyIEeCTBIAIOT NOLIArOBbIi HaBBIKAMU Ao 34
ememe | m— | oy
9KCHIEPUMEHTAITBH ) oput
BIX 327124 TI0 TEME 3a4a4 I10 TECMEC HpI/I60paMI/I B Ilo3naBaTejbHBIE:

«MeTaUUIbD «IeMEHTBI COOTBETCTBUHU C CTpO}I;I‘ PEEB0E BRICKA3HLIBAHME B b
IA— I_HA- HpaBI/IHaMI/I TCXHUKU yCTHOI/I U MUCBMCHHOU (bopMe
6630HaCHOCTI/I, OIIMCHIBAThH KOMMyKaTI/IBHLIe:
rpymm XUMHUYECKUM SKCIIEPUMEHT | YUUTHIBAIOT Pa3Hble MHEHUS U
HepHOHquCKOﬁ C IIOMOUIIBIO A3BIKA XUMHUU, CTPEMSATCA K KOOpZ[IiI'HaLII/II/I
Ta6HI/IHBI Je€JaTh BbIBOABI 11O Pa3JIMYHbIX TO3UIHUU B
pe3yibTaTaM COTPYAHHUYICCTBE
XUMHYICCKUX 9KCIIEPHMEHTA.
DJICMCHTOB Hozzyqam BO3MOIANCHOCIMb

HAy4umsbcA: OCO3HABATh
HE0O0XOIUMOCTh
cobmoaerns npaBunlhb u
OT nns coxpaneHus
3JI0POBBSI OKPYKAIOLIHX.
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53 13 Kopposzus Koppo3zus V3UPY Hayuamca: ncrions3oBate | PeryisiTHBHbBIE: Ymenne §35
METAJUIOB U METaJJIOB U IIpU XapaKTEPUCTHKE PasmigaroT criocod u pe3ynbpTar HUHTErpUpOBaTh
CHIOCOOBI 3AIUTHI CrmocoObI 6OPHOBI C METaJJIOB ¥ X JEHCTBUS TIOJTy9ICHHBIE
OT Hed Hel COEIMHEHUI TOHATHS Io3HaBaTe/ibHBIE: 3HAHUA B

«KOpPO3UsI METAJIIOBY, Bnanerot o6uum npueMom MPaKTUYECKUX
«XUMHYECKast KOPpPO3UA», pemeHus 3aga4 yCIIOBHUAX
(OBJICKTPOXUMHUYCCKaA KOMMyKaTI/IBH])Ie:

KOppO3usA», HAXOAUThb I[OFOBapI/IBaIOTCﬂ 0 COBMECTHOM

CII0COOBI 3alUThI ACATCIBLHOCTM, IPUXOJAT K 06H1€My

METaJUIOB OT KOPpPO3UH. PCUHICHUTIO

HOJZyllam BO3MOIHCHOCHb

Hayd4umsvcs . IPUMEHATH

3HAHHUsI 0 KOPPO3HH B

JKU3HU.

54- | 14-15 | Meraisl B Meraiuisl B KVY Knaccuguyuposamo PeryasituBnbie: YmeHne §36

55 HpHpoﬂe. HOH;[TI/IG HpHpoﬂe: B (bOpMI)I HpHpOHHBIX Pasmuyaror ciocob n pe3yiabTaTt HUHTCTPUPOBATH
0 METaJTypruu CBOOOTHOM BUJIE coe/IMHenuit MeTaion, | ACHCTBHA TOTTyCHHBIC

U B BUJE Xapaxmepus’osamb ITo3naBaTeabHbBIE: 3HAaHUA B
. Brnanerot o6uum npueMom MPAKTUYECKUX
COCTMHCHHM. obmne CITOCOOBI
peuicHus 3aga4 YCJIOBUAX
ITonsitue o TIONYYEHUs  METAJLIOB: | poo = .
YKaTUBHbBIE:
METaJLTypruy. Mpo-, PO~ 1| lorosapusarotcst 0 cCOBMECTHOI
Yépuast u SJICKTPOMCTAJLITY PIrAH. JEATETLHOCTM, TIPUXOIAT K OOIIEMY
[IBETHAsI Konxpemusupoeame 314 | pemennio
METaJUTypTHUsL. CIOCOOBI TpUMEpPaMH U
[Mupomerannypru YPaBHEHUSIMU ~ peaKIUil
A, c COCTaBJICHHEM
THJIPOMETAILTYPTH AJIEKTPOHHOTO OanaHca.
o, Onucvieamb ITOMEHHBIN
3IEKTPOMETAILLYP npotecc u
rud. JJoMmeHHbI! JJIEKTPOITUTAYECKOE
npouecc. MOJy4YEeHUE METAJIIOB.
[lepepaboTka Paznuuame uépHble u
YyTyHa B CTaJb. [IBETHBIE METaJLIbI,
OnexTponus YYT'YHBI U CTalIU
pacIuiaBoB.

56 |16 O6o06menue Ypok- YOC3 Hayuamcs: 0600marh PerynsiTuBHbIE: Bripaxator MOBT
3HAHUU 110 TEME YIpaXHEHHUE C 3HaHHWA U IIPCACTABIIATD Bnocst HCO6XOI[I/IMI>IC aJICKBATHOC OpCH
«MeTaasly HCIIOIB30BAHIE WX CXEM, TaOJIHII, KOPPEKTHUBHI B JICHCTBHE ITOCIIE TMOHUMaHHUE ve

CAMOCTOSTEILHO Mpe3eHTauui €ro 3aBEepILEHUS Ha OCHOBE €ro MPUYMH yCIexa
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it paboTHI IO yueTa CAeJaHHBIX OIINOOK U Heycliexa
BBLIITOJTHEHUTO Ilo3HaBaTebHBIE: yae0HOM
IIPOBEPOYHBIX CTposT peueBoe BHICKA3bIBAHUE | ACATEILHOCTH
TECTOB, 3a/[aHHi B YCTHOH 1 IMCbMEHHOU (hopme
W yIpaKHeHHUit KommykaTuBHbIe: 5
KoppexTupytot neiictus
napTHepa

57 | 17 KoHnTtponbHas Ypok xouTpons u | YK Hayuamcs: npumensts | PeryasTuBHBIE: OCyIIeCTBISIIOT | Beipakaior He
pabora 3 mo TeMe | OLIEHKH 3HAHUI [IOJTyYE€HHbIE 3HAHUS U MOLIAroBbIM M UTOTOBBIH a/IeKBaTHOE 3amaH
«MeTaTbDy yyamuxcs chopMHpPOBaHHEIC KOHTPOJIb IO PE3yIbTaTy MMOHUMAaHNe 0

YMEHUS TS PELICHUS Io3naBaTtenbHbIe: MIPUYHH ycrexa

y4eOHBIX 3a/1a4 CTPOSIT PEYEBOE BHICKA3bIBAHUE B | M HEYyCIIEXa
YCTHOM ¥ MUCHbMEHHOU popme yueOHOM
KomMmykaTuBHBIE: YUUTHIBAIOT | JACATEILHOCTH
pasHble MHEHHS U CTPEMSTHCS K
KOOPAMHALIMY Pa3INYHbIX
MIO3ULIUN B COTPKYIHUYECTBE

XUMUA ¥ OKpY:Kaouias cpeaa (2 4)

58 |1 XuMudeckas Crpoenne 3emmm: | KY Hnmezpuposamuo PeryasiTuBHbIE: Berpaxaror §37
OpraHu3anus SOpO, MaHTHs, CBEZIEHHUSI 10 BHocsat HeoOxoanMele a/IeKBaTHOE
IJTaHEThI 3eMiis 3eMHasl Kopa, HX ¢duznueckoii reorpaduu | KOPPEKTHUBEI B JEHCTBHUE MOCIIE IIOHUMAaHUE

XUMUYECKUH B 3HAHHS O XHMHUYECKOH | €ro 3aBepIleHHs] Ha OCHOBE €T0 NPUYHH ycrexa
COCTaB. OpraHU3alli IJIAHETHl. | y4eTa CIeJaHHBIX OIINOOK U Heyclexa
Jlutocepa u eé Ilo3HaBaTeabHbBIE: yaeOHOU
XUMHYECKUN Xapaxmep ufoeamb CTposT peueBoe BHICKA3hIBAHUE JIeATENBHOCTHA
COCTaB. XUMITHCCKIH COCTAB | p yeTHOlM M THCEMEHHO hopMe

MuHnepainsl. TCOIOTHHICCKIX KommykaTnBHbIe:

Pynpr. obonosex 3emiu. Koppektupytot aevictus

Ocanounble napTHepa

TOPOIBL. Pasznuuams muHepansl u

Tone3Hsie TOpHBIE IOPOABI, B TOM

UCKOTIaEMBIE. MCJIC U PYIIbL

Xumuueckui

COCTaB

ruApochepsl.

Xumuueckui

COCTaB

aTMocCdepBHl.
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59

OxpaHna
OKpYy>Karolen
Cpelbl OT
XUMHUYECCKOT'O
3arpsi3HeHus

Wctounuku
XAMHYECKOTO
3arps3HEHUS
OKpYKarouiei
CpEIIBL.
I'moGanbHbIC
JKOJIOTHYECKHE
POOIEMBI
YeJI0BEUeCTBa:
NIaPHUKOBbIN
sddexr,
KUCIIOTHBIC JTOXKIH,
030HOBBIE€  JIBIPHI.
MexnyHapoaHoe
COTPYOHHYECCTBO B

obmacTn  OXpaHsbl
OKpYXKarouiei
cpezbl oT
XHMHYECKOTO
3arpsiI3HEHUSL.

«3enéHas XUMHUY.

KY

Xapaxmepusosamb
HCTOYHHUKH XUMHIECKOTO
3arpsi3HEHUS OKpY Karolen
Cpenpbl.

Onucwlieams riao00aIbHbBIE
9KOJIOTHYECKHUE ITPOOIIEMBI
YeJI0BEYECTBA, CBA3AHHBIE
¢ XMMHYECKUM
3arpsI3HCHUEM.

Ilpeonazame yTH
MHUHUMHU3aLUH
BO3JCHUCTBUSL XUMHUYECKOTO
3arps3HEHUs Ha
OKPYKaIOIIYIO CPELy.

TIpusooums npuMepsI
MEXIYHApOIHOTO
COTPYJHHYECTBA B
o0JlacTé OXpaHbI
OKpYKaloIiei cpebl OT
XMUMHYECKOT'0 3arpsi3HeHUS

PeryasiTuBHBIC:

Paznuyaror crioco6 u pe3ymnprar
JIeHCTBUA

Ilo3HaBaTe/IbHBIE:

Brageror obmmM mpremMom
pereHus 3anay
KommykaTuBHBIe:
JloroBapuBaroTcst 0 COBMECTHOM
JESITEIBHOCTM, IPUXOIST K
0011IeMy PEIICHHIO

VMenune
HHTETPUPOBAThH
MOJTyYCHHBIC
3HAaHUA B
MIPAKTUYECKUX
YCIOBUSX

§38

O0001mIeHre 3HAHMH IO XMMHUH 32 KyPC OCHOBHOM

mKoJibl. [Toaroroka k OCHOBHOMY rocyaapcrseHHomy sk3ameny (OI'9) (7 4)

60

1

BemectBa

IIpocteie n
CJIOKHBIE
BeIEeCTBA.
Meransl n
HEMETAaJUIHI ,
COCTaB,
KJIACCU(UKAIUS

YOC3

IIpeocmasnamo
UHQOpMALMIO 10  TeMe
«Ilepuonuyeckuil 3aKOH U
[epuonndeckass cucrema
J. . MenneneeBa B cBeTe
TEOPHH CTPOCHUS aTOMay B
BHJIC TadImI, cXeM,
OIOPHOTO KOHCIIEKTa, B
TOM YHCJIEe C IPUMEHCHUEM
cpeacts UKT.
Buvinoausamo
3a/1aHus TI0 TEME.
IIpeocmasnsame
HHGOPMAIIUIO TIO TEMe
«BuIpI XUMUYECKHIX
CBsI3€H U TUIIbI
KPUCTAITUYECKUX

TCCTOBBIC

PerynsiTuBHbIE:

PazmiuaroT crioco0 u pe3ynbTar
IEUCTBHUS

ITo3naBaTeabHbBIE:

Brnanerot o6muM npueMom
pelieHus 3a1a4q

KommykatuBHbIe:
JloroBapuBaroTCcsi 0 COBMECTHOM
JESTeTBHOCTM, TIPUXOIAT K 00IIeMy
pENIeHHIO

YMmeHue
WHTETPUPOBATH
HOHy‘IeHHLIe
3HAaHUS B
MIPAKTHICCKIX
YCIIOBHSX

§39

42




peméTok. Bzaumocssizb
CTPOCHHSI 1 CBOMCTB
BEIIECTB» B BUE TaOMHII,
CXeM, OIIOPHOTO
KOHCTIEKTa, B TOM YHCJIE C
MIPUMEHEHUEM CPEJICTB
UKT

61 |2 XUMHYECKHE Knaccuduxkarus YOC3 Ipeocmasnsimo PerynsaruBHbie: YMmeHue §40
peaKkuuu XUMUYECKUX nHpopmanuio 1O  TeMe PaEJII/IanOT Coco0 U pe3ynbTar HUHTErpUPOBaTh
peaxiuii o «Knaccudukarys § JIeUCTBHS MOTyYCeHHbIC
DPa3THIHBIM XAMHYECKHX peakiuidi 1o | [losHaBaTelbLHBIE: 3HAHMS B
TIPH3HAKAM pasiMuHBIM ~ Tpu3HaKaM. | Bianeror oOmmMm npuemMom MIPaKTHYECKUX
Cxopoctb XMMHYECKHX | PeIIeHUs 3a1ad YCIIOBHSX
peaknuit» B Buae Tabmmi, | KommykaTuBHbIe:
CXeM, OIOPHOTO
KOHCIIEKTa, B TOM HHUCIE € | JloroapHBarOTCsA O COBMECTHOM
NPIMCHCHHEM CPCACTE | nesTenbHOCTH IOJ PYKOBOJACTBOM
UIKT. YUUTEIS
Buinoanamo TecToBBIE
3aJ[aHusl TI0 TeMeE.
Xapaxmepuzoeamy
OKHCIIUTEJIBHO-
BOCCTAaHOBUTCIIbLHBIC
pe€aKkuuu, OKUCJIUTCIIb U
BOCCTAQHOBHTEJIb.
Omauuamy ~ 3TOT TN
peakuuid  OT  peakuui
oOMeHa.
3anucwieams ypaBHEHUS
OKHUCIIHTEIbHO-
BOCCTAHOBUTCJIbHbBIX
peaxkuii ¢ TOMOIIBIO
3JIEKTPOHHOTO Oasianca
62- | 3-4 OcCHOBBI XuMUYeCcKue YOC3 Xapaxmepuzosams PeryasiTuBHBIE: Beipaxkaror §41
63 HeopraHquCKoi/’I CBOMCTBA o0mme, 0COOEHHBIE U BHocsaT HE0OX0aUMBIE aJIcKBaTHOE
XUMUH IPOCTBIX VHIUBHIyalbHbIE KOPPEKTUBEI B IENCTBUE I10CIIE IIOHUMAaHUE
BEIIECTB. CBOMCTBA kucnor, | ST 3aBEPLICHHS Ha OCHOBE €ro MPUYHH yCIlexXa
XapakTepHbIe OCHOBaHHiA, coeil B ydeTa cleJaHHBIX ONMTHOO0K u Heycnvexa
Ilo3naBaTtesbHbIE: yueOHOM
XAMHHCCKHC cBere TeOP,HH CTposT peueBoe BHICKA3hIBAHUE JIESITETbHOCTH
CBOHCTBA STCKTPOTHTIHICCKON B yCTHOM M UCLMEHHON (opMe
coseo0pasyromy AucconHranum. KommykaTuBHbIe:
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HX OKCHJIOB, Apeymenmuposamw Koppektupyrot neicraus
TUAPOKCUIOB BO3MOXHOCTb IapTHepa
(ocHOBaHMI, NpOTCKaHusA
KHCJIOT M XUMHUYECKUX PeaKIui
am(pOTEpHBIX B pacTBopax
HAPOKCHIOB), 3JIeKTp0JH/IvTaX ucxons
N W3 YCIIOBUM.
coJien
Knaccugpuyuposamo
HEOpPraHUYECKue
BEILIECTBA 10 COCTaBY
U CBOMCTBAM.
Ilpusooums ipuMepsI
IpeACTaBUTENEN
KOHKPETHBIX KJIACCOB
U TpyIn
HEOPraHUYECKUX
BELIECTB
64 [ToBTOpEHUE 1 Ypok- YOC3 Hayuamcsa: 0606mars | PeryJasiTHBHBIE: Beipaxator [ToBT
00001IIeHIE TT0 YIPaKHEHHE C 3HAHUS U TIPEICTaBIATh | BHOCAT HEOOXOAUMBIC aJIeKBaTHOE open
TeMe. HCIIONB30BAHME UX CXeM, Tabu, KOPPEKTHBHI B ICHCTBHE TTOCTIE MIOHNMaHHe ue
TTo/rOTOBKA K CAMOCTOSTENE- Ipe3eHTaIni €ro 3aBepIICHHs Ha OCHOBE €T0 NPUYUH ycrexa
KOHTDONBHOI HOii paGOTHI IO ydera CIeJIaHHbIX OMINO0K u neycriexa §37-
Ilo3HaBaTeabHBIE: yueOHOM 41
pabore BBITIOJTHEHUTIO
CTpoAT peueBoe BHICKA3bIBAaHUE | IESTEIBHOCTH
TIPOBCPOHHBIX . B YCTHOH U THCbMEHHOH (hopme
TECTOB, SaﬂaHf/’m KomMMykaTuBHbIE:
H YIIpaXHCHUH KoppekTupyrot aeicTBust
napTHepa
65 Kontponbhas Ypok koaTposi u | YK Hayuamca: npumenars | PeryjasiTuBHBIE: OCYIIECTBIISIIOT | BblpaxaroT He
paborta Ne4 | ouieHKH 3HAHUN MOJIyYECHHbBIE 3HAHUS U MOIIArOBBIM M UTOTOBBIN aJIeKBaTHOE 3amaH
«Mtorosas no | ydammxcst copMHUpOBaHHBIE KOHTPOJIb 10 Pe3yJIbTaTy MIOHMMaHHe 0
Kypcy OCHOBHOI YMEHHUS IS PEIICHNUS IMo3HaBaTe/IbHBIE: MPUYUH ycrexa
— y4eOHBIX 33124 CTPOSIT PeYeBOE BHICKA3bIBAHUE B | M HEycCIeXa
YCTHOW M MMCBbMEHHOH opme yueOHOM
KoMMyKaTHBHBIE: YUUTHIBAIOT | IESATEIBHOCTH

Ppa3HbBIC MHCHUA U CTPEMATHCA K
KOOpAWHAIIUU Ppa3INIHbIX
HO3HHHﬁ B COTPKYAHHUYCCTBE
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66 | 7 Ananuz Koppexmupo- KY Buinoansms TeCTel U | Boinoansams TECTHI U Beipaxaror IToBT
KOHTPOJIbHON 6axa 3HaHUA B VIIPAKHEHUS, peuiams | YIPAXKHEHUS, peuiams 3aadnd | aACKBaTHOC opeH
paboThL. COOTBETCTBHH C 3aJla4M 10 TeMe. o TeMe. IIOHIMAHHE ue
lloxBenenue [UIaHAPYeMBIM IIposooums oueHky | IIposooums oLeHKY Ep;ql’é};g;;exa §37-
WUTOTOB rojia. PE3YIBTATOM CO6CTB€HHL£X COOCTBEHHBIX JIOCTH)KCHUN B yie 6}1710171 a1

JOCTUKEHHH B YCBOCHHUHU TEMBI. JA———
YCBOCHHUU TEMBI.
Koppexmuposamnb cBou
Koppexmuposamn 3HAHUS B COOTBETCTBUU C
CBOM 3HAHMUS B IUTAHUPYEMBIM Pe3yIbTaTOM
COOTBETCTBUH C
TUTAHUPYEMbIM
pe3yJIbTaTOM
67- PesepBHOE Bpems
68

B Tekcte porpaMmal UCITOJIB3YETCA CUCTEMaA COKpameHHﬁZ

Y3UPY — ypok 3aKkperuieHus U pa3BUTHS YMEHUN
YUH3 — ypok u3y4ueHus: HOBbIX 3HAHUI

YK — ypok KoHTpOIsS

YOC3 — ypok 0000111eHUS M cCUCTEMaTH3alliu 3HAHUH

KY — koMmOuHUpOBaHHBIH ypok

M: - neMoHcTpauuun
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JUCT KOPPEKIIMU PABOUYEM ITPOT' PAMMBI

Kna
cc

Hazsanmne TEMBI, pasaciia

Jara
MPOBE/ICHU
s 110 TUTaHY

[Tpuuuna
KOPPEKINHI

Koppekrupyromue
MEpOIPUSITHUS

Jara
IPOBEACHH
s 110 (haKTy
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