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PaGouyass nporpamMMa no XumMuu

MHNOACHUTEJBbHASA 3AIINCKA
K paboueli mporpamme Kypca «XuMuu» 9 Kiacc
Ha ocHoBe YMK «Xumus 8-9 kmacc.»
YMK O. C. T'abpuensna, . I'. Octpoymosa, C. A. Ciagkosa.

Pabouas npocpamma cocmasnena na ocnoge:

- 3akona «OO0 oOpazoBanuu B Poccutickoii denepamum.

- Ilpukaza MwunoOpazoBanus PO ot 05.03.2004 N 1089 (pen. ot 19.10.2009) "O6 yrBepxaeHUH
®enepalibHOTO KOMIIOHEHTA T'OCYJAapCTBEHHBIX OOpa30BaTENbHBIX CTAaHJAPTOB HAYaJIbHOTO OOILEro,
OCHOBHOTO OOIIIETO U CPEHETO (TIOJTHOTO) 00IIero 00pa3oBaHUs
yaeoHoro miana MBOY «JICOIINel» na 2022/23 y4eOHBI#H rox;

-IIpumepHOii MporpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs MO0 XUMUH (0a30BBIN YPOBEHbD);

-apropckoii mporpammel O.C.I"abpuensiHa, cooTBeTCTBYIONICH DeiepaibHOMY KOMITOHEHTY
['ocymapcTBeHHOTO CTaHAapTa 00IIero oOpa3oBaHus U JOMYIIEHHONH MHUHHUCTEPCTBOM 00pa30BaHUS U
Hayku Pocculickoit denepanumn.

PaGouas nporpamma kypca xumuu pa3zpabotana k yueonukam asropoB O. C. ['abpuensana, 1. T'.

OctpoymoBa, C. A. CnaakoBa s 8—9 kiaccoB 0011eo0pa3oBaTenbHbIX opranusanuii. CTpykTypa u
coJiep;kaHue padoueil mporpaMmbl COOTBETCTBYIOT TpeboBaHusM DenepaibHOro ToCyJapCTBEHHOTO
00pa30BaTeNnpHOrO CTaHapTa OCHOBHOTO 001Iero oopa3oBanus. [locoOue afpecoBano yuuTensim
obmieo0pazoBarenbHBIX Opranu3anuid, padoraromum o YMK  O. C. I'abpuensaa, U. T
OctpoymoBa, C. A. CnaakoBa Xumus. Paboune nporpammsl. [IpenmerHas iunus yueouukos O. C.
lNabpuensna, U. I'. Octpoymona, C. A. CnagkoBa. 8—9 kiacchl : yued. mocodue ist o01ieo0pa3oBar.
opraam3anuii / O. C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemenue, 2019. — 00 ¢c. — ISBN

B cooTtBercTBUM ¢ (QenepalbHBIM  0a3UCHBIM y4e€OHBIM IUTAHOM IS OCHOBHOTO OOIIIEro
oOpa3zoBaHMs TporpaMMa paccyrTaHa Ha MpernojaaBaHue Kypca XUMUHU B 9 Kjacce B o0beme 2 vaca B
HeJelro; roa- 68 .

H3yyeHue XUMHMHU HA CTYIICHH OCHOBHOI'O 001Iero 00pa3oBaHusi HANIPABJIEHO Ha
JOCTHKEHH e CJIeIVIOUINX 1esIei:

* OCBOEHHE BaKHeWIIUX 3HAHUN 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHUH, XUMUYECKOU

CHUMBOJIHKE;

* OBJIajJleHHe YMEHUSIMHU HaOII01aTh XUMUYECKHE SBJICHUS, IPOBOJAUTH XUMUUYECKUN

AKCIIEPUMEHT, IPOU3BOJUTH PACU€Thl HA OCHOBE XMMHUUYECKUX (POPMYJI BEIIECTB U ypaBHEHUN

XUMHUYECKUX PEAKIUH;

* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYAJIbHBIX CITOCOOHOCTEH B TIporiecce

MPOBEJICHUSI XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHOTO IPUOOPETEHISI 3HAHHI B

COOTBETCTBUHU C BOBHUKAOIIINMU KN3HCHHBIMU HOTpe6HOCT$IMI/I;

* BOCNHTAHHME OTHOIICHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTAIbHBIX KOMIIOHEHTOB

€CTECTBO3HAHHUS U AJIEMEHTY 00Ie4eI0OBEeYeCKON KYJIbTYphI;

* INpUMEHEeHHUeE MOJYYEeHHBbIX 3HAHUN U YMeHUIl /17151 6€30MacHOT0 UCIIOIb30BAHUS BEIIECTB U

MaTc€pHrajioB B 6BITy, CEeTbCKOM XO3IHCTBE U Ha IMPOU3BOACTBE, pCHICHUA MPAKTUYCCKHUX 3a/1a4 B

MOBCETHEBHOM XKU3HU, IPEAYIPEKICHUS IBICHUHN, HAHOCSIINX BPE 3J0POBbIO YEJIOBEKA U

OKpY>Karollen cpene.

KoHuenmuu, 3aj10KeHHbIE B COJIEPKAHNH Y4eOHOr0 MaTepuaJa.




PaGouas mporpamma no XMMHH IMOCTPOEHA HA OCHOBE KOHIIEHTPUYECKOIO MOAX0/1a. ITO
JOCTUTAETCS IyTEM BBIYJICHEHUS YKPYITHEHHOM TNIaKTUYeCKON equHMLIbI. B mporpamme
YUUTBHIBACTCS pean3aliis MEKIIPEIMETHBIX CBsI3eH ¢ KypcoM Qu3uku 6-9 kiaccos, rie Aaercs
3HaKOMCTBO C XMMHUYECKOH OpraHu3aluen KIeTKU U mpoleccaMu ooOMeHa BemecTB. KonnuecTBo yacos
Ha Ka)/1yl0 TEMY ONPEENIEHO B COOTBETCTBUU C KOHTHHIEHTOM O0y4aroluXcsi TaHHOTO KJlacca.

B paboueii mporpaMmMe HaIUIM OTpaKeHUE LENU U 337]a4d U3YUYCHUS XUMHUH Ha CTYIIEHU OCHOBHOTO

o0miero o6pa3oBaHus, U3JI0KEHHBIE B MOSICHUTEIbHOM 3anucke [IpumepHoil mporpammsl o xumuu. B
HeH Tak ke 3aJI0’K€HbI BO3MOXXHOCTH IIPETyCMOTPEHHOTO CTaHIapTOM (POPMUPOBAHUS Y
oOyuarouxcs 001ey4eOHbIX YMEHUIN 1 HaBBIKOB, YHUBEPCAIBHBIX CIIOCO0AX JEATEeIbHOCTH U
KJIFOUEBBIX KoMIeTeHIHH. [[puHInIb 0TO0pa OCHOBHOTO U IONOJHUTENILHOTO COACPKAHUS CBSI3aHBI C
MIPEEMCTBEHHOCTBIO 11eJIel 00pa30BaHMs Ha PA3IMYHBIX CTYMEHSIX U YPOBHSIX 00yUEHHsI, TOTHUKON
BHYTPHIIPEIMETHBIX CBSI3€H, a TaK kK€ BO3PACTHBIMH OCOOCHHOCTSAMH YHAILTHXCS.

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

B teme «MeTaisly paccMaTpUBaIOTCS 00IIME CBOMCTBA XUMUYECKHX JIEMEHTOB METAJLIOB,
TPYII MEJIOYHBIX U HIEIOYHO-3EMENIbHBIX METAIIOB, B TeMe «HeMeTannb) - MoArpymnnsl KUCIOpoaa,
raJloreHoB, a30Ta U yriepoja. Yyaiirecs mojlydaroT MpeICTaBlIeHne 0 HanboJiee BaXKHBIX B HAPOHO-
XO35IIICTBEHHOM OTHOIIICHUH BEIIECTB.

[Ipu usyyenun yueOHOro Marepuaia XMMHH 3JIEMEHTOB IOBTOPSIFOTCS, pa3BUBAIOTCS U
00001Iar0TCs TIOTYyYSHHBIC B 8 KJIaCCe OCHOBHBIC TTOHSTHS, 3aKOHBI B Teopuu Kypca. Kypc 9 kiacca
3aBepuIaeTcs TeMO «3HaKOMCTBO C OPraHMUYE€CKUMHU BELLIECTBAMM.

B xone nzyuenus kypca 00sb1110€ BHUMaHHUE yAEISeTCs] JOPMUPOBAHUIO IPAKTUUECKUX YMEHUN U
HaBbIKOB. [ls1aHMpoOBaHMe cOEePKUT 7 MpakTHYecKue padoTsl. KoHTpobHBIE padoTh -4.

[Ipu pemieHnn pacueTHBIX 3a7a4 IpoAoKaeTcss GOPMUPOBAHNE YMEHHUS PEIllaTh PacYETHHIE
3a/1a4¥ U3yYCHHBIX TUIIOB M HOBBIX THUIOB- BHIYUCICHHE MACCOBOM JTOJU BBIXO/a U 3a7a4i Ha U30BITOK
Y HEIOCTaTOK, KOMOMHHUPOBAHHBIX 33/1a4 U 33/1a4 MOBBIIIEHHOMN CIIOKHOCTH.

Cpok peanun3annu padoyei nporpamMmsi 1 roa.

VYpoBeHb mporpaMMmbl - 0a30BbIA. YUHUTBIBasg MPOJOJKHUTENBHOCTh yueOHoro roga (34 Hexpenm),
IUTAaHUPOBAHKUE COCTaBJIEHO Ha 68 yacoB B rojJ. O6beM yueOHOH Harpy3Ku COIIacHO y4eOHOro IjIaHa
mkosibl Ha 2022/2023 yuebHbll ToA 2 yaca B Henenmto. KoamuecTBo yacoB B HEZENI0 HAa U3y4EHUE
IIpeIMeTa COTJIACHO MporpaMme - 2 Jaca.

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

Peanuzanusi naHHOM mNporpaMMbl paccudTaHa Ha WCIHOJIb30BAHHWE TPAAUIIMOHHBIX TEXHOJIOTUN
0o0pa3oBaHMs, a TaK e METOJAOB COBPEMEHHBIX 00pa30BaTeNbHBIX TeXHOJOrMH. C HMCHOIb30BAHUEM
clenyomux ¢GopM paboThl, TakMX Kak JeKuus, Oecena, paccka3, MHCTPYKTaX, JIEMOHCTpaius,
yOpaKHEHHS, pPelIeHne 3a1ad, padota ¢ KHUTOW. MeTo0B: MpoOJEMHBIN METOI, TPOCKTHBIN METO/I,
pa3BuBaroliee  oOydeHue, HHPOPMAIIMOHHO-KOMYHUKATHBHbBIE METOJIbl,  OOBSICHUTEIHHO-
WUTIOCTPAaTUBHBIA ~ METOJ;  PENPONYKTHUBHBIM  METOJ;  METOA  IPOOJIEMHOTO  H3JI0KEHUS;
YaCTUYHOIIOMCKOBBIN, MIIM BPUCTUYECKUNA, METOJ; NCCIEA0BATENbCKUI METO/,.

B pcajm3anuun JTaHHOM IporpaMmbl UCITOJIB3YIOTCA CICAYIOMUC CPECACTBA:

e yueOHO-TabopaTopHOE 000PYIOBAHNUE;

e y4eOHO-TIPOU3BOJCTBEHHOE 00OPYIOBaHUE;

e JUIAKTHYECKas TCXHUKA;

e y4ueOHO-HATJISIIHBIE TOCOOUS;

e TEXHHUYECKHE CPEICTBA OOYUYCHHS U aBTOMATU3UPOBAHHBIC CHCTEMBI O0YUYCHHUS;



e KOMIIBIOTEPHBIN KJIACC;
[ OpraHnu3allMOHHO-TICAArOTHYCCKUEC CPCACTBA (y‘ICGHBIe IIJ1aHbI, S9K3aMCHAIIMOHHBIC 6I/IJICTI>I,
KapTOYKHU-3a/IaHusl, y9€OHbIE TTOCOOUS U T.11.)

KonTpo:s 3a ypoBaeM 3YH mnpencraisieT npoBeieHrne IPAKTUUECKUX pabOT, 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 : yue0. mocobue st obreo0pasosar. opranuzanuii / O.
C. I'abpuensn, C. A. CnagkoB — M. : [Ipocsemienue, 2019.

JlanHbpIil y4eOHO-METOAMYECKH KOMIUICKT, 00€CIICUMBAIOIINI peaTM3alii0 MPOTPaMMBbI - 3TO

IEJIOCTHAS! CUCTEMA, B €€ COCTaB BXOAAT yyeOHas mporpaMma U y4eOHUK IS yJaIluXcs.

Y4eOHUKH JaHHOTO aBTOpa BKIIOYeHbl B DenepanbHblii  TepedeHb yU4eOHHMKOB,
PEKOMEHI0BaHHBIX (0oMyIIeHHbIX) MuHucTepcTBOoM oOpasoBanus U Hayku Poccuiickoit denepanuu k
HCIOJIb30BAHUIO B 00pa30BaTEIbHOM IIpoliecce B 0011e00pa30BaTeIbHbIX YUPEKICHUIX, Ha TEKYLIUH
y4eOHBIN TOJ.

Pexomenayemass nutepaTypa IO y4eOHOM AMCHUIUIMHE IOApa3AeiseTcs Ha OCHOBHYIO H
JOTIOJIHATENbHYIO. [lepedueHb OCHOBHOM JMTEpaTypbl BKJIIOYAET W3JaHUS, COJEPIKAHUE KOTOPBIX
KOHKPETH3UPYET 3HaHUSI 00y4aeMbIX 10 OCHOBHBIM BOIIPOCaM, U3JI0KEHHBIM B IPOrpaMMe.

JlonOTHUTENbHBIN CIUCOK COOTBETCTBYET PEKOMEHIYEMbIM aBTOPOM Y4€OHOM MPOrpaMMBl.

Copep:xanue y4eOHOro npeaMmera

9 kJ1acc
IToBTOpeHune u 00001mIeHNE CBeleHUH 110 Kypcy 8 kiacca

bunapursie coenmHeHusi. OKcuabl cojeoOpasylone W HecojeoOpasyrommue. [ MapOKCUIb:
OCHOBaHUs, aMpoTepHble, KUCIOThl. CpeiHne, KUCIbIe, OCHOBHBIE COJIH.

O06o011IeHne CBeleHU 0 XMMHMUYEeCKHX peakuusax. Kiaccupukanus XMMUYECKHX peakuuil mo
Pa3IMYHBIM OCHOBAHHUSAM: COCTaBY M YHMCIY PEarupyrolMx U 00pa3yroIlUXCs BELIECTB, TEMJIOBOMY
s¢(deKTy, HanpaBIECHUIO, U3MEHEHUIO CTETIEHEH OKUCIIEHMS 3JIEMEHTOB, 00pa3yIoUINX pearupyrolne
BelIEeCTBa, (pas3e, NCIOJIb30BAHUIO KaTalu3aTopa.

[ToHsATHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTopshl, BIUSAIOLIME HA CKOPOCTh XUMHUUECKUX
peakIMii: TpUpOJa pearupyrolluxX BEIIeCTB, HUX KOHLEHTpalus, TeMmiepaTypa, IUIOMaib
CONPUKOCHOBEHHUS, HAIMYKe KaTanuzaropa. Karanus.

JdemMoHcTpauuu
e (O3HaKOMJIEHHE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.
e O3HaKoOMIIEHHE C KOJUIEKIIUSIMHU OKCUIIOB, KUCIIOT U COJIEH.
e 3aBHCHMOCTh CKOPOCTH XUMHUYECKON PEAKLIUU OT MPUPOJIbI PEarupyoLX BEIIeCTB.

e 3aBHCUMOCTH CKOpPOCTH XHUMHUYECKOH pCaKkuu OT KOHOCHTpAIUU pCarupyromunx BEIICCTB.



e 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakuy OT IUIONIaIi COMIPUKOCHOBEHUS pearupyrommx
BEIIECTB («KHUTIAIINAN CTI0M»).
e 3aBUCHUMOCTb CKOPOCTH XUMUYECKOM peakluu OT TeMIepaTyphl pearupyoorx BEeIIecTB.
JlabGopaTropHbie ONBITHI
1. B3aumopeiicTBre aMMHaKa 1 XJIOPOBOJIOPOIA.
2. Peakuust HeMTpaIu3alum.
3. HabGmonenue TemioBoro 3¢gdexkra peakiuy HeHTpaau3amui.
4. BzaumogeiictBre cepHoit KUCIOThI ¢ okcuaom meau (II).
5. PaznoskeHune nepokcuaa BoJopoia C IMOMOIIBIO KaTalasbl KapTodens
6. 3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOU PEAKIMK OT IPUPObl PEAarupyroIIUuX BEIIECTB Ha MPUMEpE
B3aMMO/ICIICTBHS paCTBOPOB THOCYb(aTa HATPUS U XJIopuaa 0apusi, THOCYJIb(aTa HATPUSI U COJISTHOM
KHCIIOTBHI.
7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMK OT IPUPOIbI METAJUIOB MPU UX B3aUMOJICUCTBUH C
COJITHOM KHMCIIOTOM.
8. 3aBUCHMOCTH CKOPOCTH XMMHUYECKOM peakliy OT MPUPOIbI KUCIOT MPU B3aUMOIECUCTBUU UX C
KEJIE30M.
9. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIMH OT TEMIIEPATYpBHI.
10. 3aBUCUMOCTH CKOPOCTH XUMUUYECKON PEAKIIUU OT KOHIIEHTPAIUH.
11. 3aBUCHMOCTH CKOPOCTH XMMHUECKOH peakliy OT IJIOLAA1 COMPUKOCHOBEHHUSI PEarupyomumx
BEILIECTB.
12. 3aBUCUMOCTBH CKOPOCTH XUMUUYECKOW PEaKIIUU OT KaTaanu3aropa.
XuMHUYeCKHE PeaKklii B PACTBOPAX JIEKTPOJINTOB

[TonsiTrie 00 MEKTPOIUTUYECKON AUCCOMMALNU. DISKTPOIUTHI U HEANEKTPOIUTHL. MexaHusm
JUCCOLIMAIIMU  BJIEKTPOJMTOB C PA3JIMYHBIM XapakTepoM CBs3U. CTENeHb AIEKTPOIUTHUYECKOMN
nuccoruanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU DIEKTPOJUTUUECKON aucconuanuu. Kinaccudukaius HOHOB U
ux cBoiicTBa. KHMCIOTHI, OCHOBAaHUS U COJIM KaK ANEKTPONIUThL. VX kinaccudukanus u JUCCOIHAIIHSL.

OO0mure XUMHUYECKUE CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH WHIUKATOPOB, B3aMOJICHCTBHE C
MeTaJUTaMH, OKCHJIaMH M THIPOKCHUIAMU METaJUIOB M COJISIMHU. MOJIEKyIsipHbIE M MOHHBIE (TIOJIHBIE U
COKpAaII€HHBIC) YpPAaBHEHHS pEaKIuid. XUMHUYECKHH CMBICT COKpPAIIEHHBIX YpaBHEHUW. Y CIOBHS
MPOTEKAHUS PEAKIIMA MEXTY SJIEKTPOJIUTAMHE JI0 KOHIIA. Ps/T aKkTUBHOCTH METaJLIOB.

OO0mue XUMUYECKHE CBOICTBa IIEeNOuYed: B3aMMOJACUCTBHE C KHUCJIOTAaMH, OKCHUAAMHU
HEMETaIJIoB, colsaMu. O0IIre XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJCHCTBUE C

KHCJIOTaMHU, pa3JIOKCHHUE TP HarpCBaHUM.



OO0mue XUMUYECKHEe CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBHE C KHCIOTAMH, IIEIIOYaMU,
COJISIMU U METaJUIaMH. B3auMOIECTBHE KUCIBIX COJIEN CO IIEIOYaMH.
I'uaponus, kak OOMEHHOE B3aMMOJICHCTBHE COJEH C BOAOW. ['MIpoin3 COMUM CHUIBHOTO
OCHOBaHUS U ci1aboi KuciaoThl. ['uaponu3 conu cnaboro ocHOBaHUA U CHIIbHOM kucioThl. [kana pH.
CBolicTBa KHCIOT, OCHOBAaHUM, OKCHJIOB M COJE€Ml B CBETE TEOPUU IIIEKTPOIUTUYECKOU
JUCCOLUAIMHN U OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI.
JdeMoHcTpanuu.
e lcnblTaHue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTD.
e 3aBUCUMOCTb NIEKTPONPOBOJIHOCTH YKCYCHON KUCIOThI OT KOHLIEHTPALHH.
e J[BM>KEHHME OKPALLIEHHBIX HOHOB B AJIEKTPUYECKOM MOJIE.
e OmnpeneneHue xapakTepa cpepl B pacTBOpax Coyeil.
JlaGopaTopHbIe ONBITHI.
13. Iuccoumanus caaldbIxX 3JEKTPOITUTOB Ha MIPUMEPE YKCYCHON KUCIIOTHI.
14. '3MeHeHue OKpacKyu MHIUKATOPOB B KUCIIOTHOU CpeJie.
15.Peakius HEUTpaIM3alMK pacTBOPA MIEI0YH PA3IMUYHBIMU KUCIOTAMU.
16. [Tonmyyenue runpoxcuaa meau(1l) u ero B3aumoenicTBre ¢ pa3TUuIHBIMHU KUCIOTAMHU.
17. B3auMopelicTBUe CHIIbHBIX KUCIOT ¢ okcuaoM meau(Il).
18-20. B3aumoelicTBrue KACIOT ¢ METAJUIAMU.
21. KadecTtBeHHas peakiys Ha KapOOHAT-HOH.
22. IlomyuyeHue cTyiHS KPEMHUEBOM KUCIOTHI.
23. KadyecTBeHHas peakusi Ha XJIOPH/- WIH CyIb(aT-HOHbI
24. 3meHeHnne OKpacKu UHIMKATOPOB B IICIIOYHOM Ccpejie.
25. BzauMogeiicTBrE IeN0Y€ell C YIIIEKUCIBIM Fa30M.
26. KauecTBeHHas peakiys Ha KATUOH aMMOHHUS.
27. llonyuyenue runpoxcuna meau(Il) u ero paznoxenue.
28. B3zaumozeiicTBre kapOOHATOB C KUCIOTAMH.
29. Tonyuenue runpokcuna xeneza(lll).
30. B3aumoneiicTBue xene3a ¢ pactBopoM cyibdara menu(ll)
IIpakTHyeckne padoTbl
1. CBoMCTBa KHCIIOT, OCHOBAaHH, OKCHJIOB U COJIEH B CBETE TEOPHUHM IEKTPOIUTHIECCKON
JUCCOIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
HeMeTa/uibl M UX COeIMHEHUS
CrpoeHne aTOMOB HEMETANIOB W UX mnojoxeHue B Ilepumonnueckonn cucreme. Psn

ANEKTPOOTpHUIIATENhbHOCTH.  KpucTaimmnueckne  peméTKd  HEMETaJIOB — MPOCTHIX  BEIIECTB.



Annorponust U e€ mpuunHbl. Du3nMYeckue cBolicTBa HeMeTasioB. OOIIMEe XUMHUYECKHE CBOWCTBA
HEMETAJIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIIbHBIE.

["anorensl, cTpoeHre UX aTOMOB U MOJIeKyJ. PU3NYECKUE U XUMUYECKUE CBOMCTBA rajJOreHOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB raJIor€HOB B 3aBUCUMOCTH OT UX NojoxkeHus B [lepuoaunueckoit
cucreme. HaxoxieHre rajJoreHoB B IPUPOJE U UX MOITYy4YeHHE. 3HaUYEHUE U IPUMEHEHHE IaJIOT€HOB.

["anoreHoBOOpOBI M COOTBETCTBYIOIIME MM  KUCJIOTBL:  IUIABUKOBAsi,  COJISIHAs,
OpoMOBOJOpOIHASL, MONOBOAOpOAHAsA. ['amoreHnasl. KaduecTBeHHBIE peaklMi Ha TaJlOTEHHI-UOHBI.
[IpumeneHue coeMHEHU rajJoreHOB U UX OMOJOrHYecKast poib.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupoge u e€ moJydeHHeE.
AmnoTponHbie MOIU(UKAIIIK CepPhl U MX CBOMCTBA. XUMUYECKHE CBOMCTBA CEpPhI U € MPUMEHEHUE.

CepoBOIOpOJI: CTPOCHHE MOJICKYJIBI, (PU3UYECKHE W XMUMHYECKHE CBOMCTBA, IMOJIyYCHHE H
3HaueHue. CepoBoopoanas kucinota. CynbQuabl 1 ux 3HaueHue. JIIoMuHODOpHI.

Oxkcup cepri(IV), cepaucras kucnora, cyabhuThel. KauecTBeHHast peakiius Ha CyIb(PUT-HOH.

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

CepHast KuCIOTa — CHIIBHBIM 31eKTpoiuT. CBOWCTBa pa30aBIIEHHOW CEPHOW KHCIOTHI, Kak
TUMUYHONW KHUCJIOTHI: B3aUMOJIEUCTBHE C METaUIaMU, OCHOBHBIMH U aM(OTEPHBIMH OKCHUIAMH,
OCHOBAHUSIMHU ¥ aM(OTEPHBIMH THIIPOKCHIAMH, coJisiMU. KauecTBeHHas peakius Ha Cyinb(aT-uoH.

OOmias xapakTepUCTHKA HJIEMEHTOB VA-Tpynmbl. A30T, CTpOE€HHE aroMa U MOJICKYJIBL.
dusnuecKkue ¥ XMMUYECKHE CBOWCTBA U NMPUMEHEHHE a30Ta. A30T B NPUPOJAE U €ro OMOJOrHuecKas
poJIb.

AMMHaK, CTpOEHHE MOJIEKYJIbl M (U3NYECKUE CBOMCTBAa. AMMHauHas BOJA, HalllaThIPHBIN
CHUPT, TUApaT amMMmHaka. JIOHOpPHO-aKLENTOpPHBIM MEXaHW3M O00pa30BaHUs KaTMOHA aMMOHMSL.
BoccranoBurenpHble cBoiicTBa aMMuaka. Coiau aMMOHUS M UX NpUMeHeHHe. KauecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxkcuapl a3ota: HecoyeoOpa3yrole U KUCIOTHbIE. A30TUCTasi KUCIOTAa U HUTPUTHI. A30THas
KHCJIOTA, €€ MOJydeHne U cBorcTBa. Hutparsl.

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

OO6mas xapakTepucTHKa 35eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, MPOCTHIX
BEUIECTB U COEIMHEHUN B 3aBUCHMOCTH OT TIOJOXKEHUS 31eMeHTOB B llepuoanueckoil cucteme.
VYraepon. AnnoTponHble MOAUGUKAIMU: aiaMma3, rpagur. AMOpQHBIH yriepog M €ro copra: caxa,
aKTUBUPOBAHHBIM yroiab. ApcopOuus. Xumuueckue cBoWcTBa yrieponaa. Kokcoxumudeckoe

MIPOM3BOJICTBO U ero npoaykuus. Kapousl.



Oxcup yrnepoaa(ll): ctpoenne Monekynsl, mosyuyeHue u ero cBoicrsa. Oxkcup yriepona(IV):
CTPOEHUE MOJIEKYJbl, NMOJYy4YEHUE U €ro CBOMCTBA. YTrojbHas KuciaoTa. Colid YrojdbHOW KHUCIOTHI:
KapOOHaTHI U THIpOKapOOHaThl. TexHuYeckas ¥ MUIEeBasi Coa.

Heoprannueckne M OpraHMYecKHe BEUIECTBA. YIVIEBOJOPOAbl. XUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KAaK MOPSAI0K COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak INpeAEibHBbIE YIVIEBOAOPOJbl. DTWIEH M AalleTUIIEH, KaK HENpeJesIbHbIE
(HeHachllLleHHbIE)  yriieBojoponabl. I'openue  yrieBojoponoB. KauecTBeHHblE peakquu  Ha
HEIpeAeNIbHbIE COCTUHEHMUS.

DTHIIOBBIN CIUPT, €ro MOJydYeHHE, MPUMEHEHHE U (pu3noIornyeckoe aerncreue. TpéxaToOMHBIN
cnupt rmuepuH. KauecTBeHHas peakuuss Ha MHOTOAaTOMHBIE CIIUPTHL. YKCYCHasi — IPEICTaBUTEID
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero aroma u cBoicta. Kpemuuii B npupoje. Cunnnuasl u cuinad. Okeua
kpemuaus(IV). KpemuueBas kuciora u €€ COJIH.

[TpousBoacTBO crekia U neMeHTta. [Ipoaykuus CUIMKAaTHOW MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, papdop, dpasac. OnTudeckoe BOIOKHO.

Hewmeramnsl B mpupone. OpakiimoHHas MEperoHka >KUIKOrO BO3JyXa KakK CIOCO0 MOTY4YeHUS
KHCIIOpo/ia, a30T1a, aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, oaa. DIEKTPOIU3 PaCTBOPOB.

[ToyueHue cepHOM KHUCIOTHI: CBHIPbE, XUMHU3M, TEXHOJIOTMYECKAs CXE€Ma, METOJ KHIISILEro
CIIOSI, TIPUHIUIBI TEII0O00MEHa, MPOTUBOTOKAa M HupKymsiuuu. Oneym. IIpomsBoacTBo amMmuaxa:
CBIPBE, XUMU3M, TEXHOJIOTHUECKAS CXEMA.

JleMoHCTpanuu

e Kosteknus HeMeTauoB.

e Moaenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHIUIBI €r0 PAOOTHI.

e ['opeHue HeMeTaIOB — IPOCTHIX BEIIECTB: cepbl, pochopa, IPEBECHOTO YIIIA.
e OOpa31bl raJOreHoB - IPOCTHIX BEIIECTB.

e BsaumogelicTBUE TaJOreHOB ¢ METAJIIaMHU.

e BriTecHeHue xjiopa OpOMOM HIIM HOJIa U3 PACTBOPOB UX COJIEH

e KouteKius NpupoaHbIX COETMHEHHM XJI0pa.

e B3sanmoseiicTBHE cepbl ¢ METAILIAMH.

e ['opeHue cepbl B KHCIOPOIE

o Komnekmus cynbQUAHBIX PYII.

o KauecTBenHas peakuus Ha Cyab(UI-HOH

e OO0eciBeurBaHUE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTBIM Ta30M.

e B3saumonelcTBUEe KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJBIO.



OO0yriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
Huarpamma «CocTaB Bo3ayXxay.

Buneodparmentst u cnaiiasl «Ituubu 6azapbi».

[Tony4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pa3noxxenue 6uxpomara aMMOHUS.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOW KHUCIIOTHI C MEJBIO.
['openue u€pHoro nopoxa.

PasnosxeHre HUTpaTa Kaiausi U TOPEHUE IPEBECHOTO yrojibKa B HEM
OO0pa3ip! TpUpOIHBIX coeaunHeHwuit Gocdopa.

I'openue pocdopa Ha Bo3ayXe U B KUCIOPOJIE.

[Tonyuenue 6enoro gochopa u UCHBITAHUE €TO CBONCTB

Komnekuus «O6pa3iubl IpUpOIHBIX COSAMHEHUH yTaepoaar

IToptper H. JI. 3enunckoro. Ilornomienre 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 KUCIOT Ha IPUMEPE YKCYCHOW KHUCIIOTHI.
KauecTBeHHas peakliist HA MHOTOAaTOMHBIE CITUPTHI.

Komnexmus «O0pasibl NPUPOAHBIX COEAUHEHUH KPEMHHUS».
Konnekuus crekia, KEpaMUKH, IEMEHTA U U3JI€IUH U3 HUX.
Komneknus mpoayKuuu CHIIMKaTHOM MPOMBIIITIEHHOCTH.
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CTEKIIA U [IEMEHTA».
Komnekuus «IIpupoaHbie COeTMHEHNUS] HEMETAIIIIOB).

BI/II[CO(l)paFMeHTBI U CIaMObI (((DpaKL[I/IOHHaH MEPETOHKaA XUJAKOI'0 BO3ayXa»

Buneodparmentst u cnmadigel  «[lomydenwe Boaopona, KuUcIopola |

ANEKTPOIIUTUIECKUM CTIOCOO0OM.

Monenu annapatoB Jyis IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mogenb KUIAIEro ¢ios.

Monaenrs KOJIOHHEI CHHTE3a aMMHAaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEPHOM KHCTOTHI».
Buneodparments! u cnaiasl «I[Ipon3BoicTBO aMMHaKa.

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

JlaGopaTopHbie ONBITHI

raJorcHoB



31. Pacno3HaBaHM€ rajJOreHU-HOHOB.
32. KauecTBeHHBIE peaKkLMU HA CYIb(aT-UOHBI.
33. KauecTBeHHasl peakiusi Ha KATHOH aMMOHMUSI.
34. XuMuueckre cBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.
35. KauectBenHnsie peakuuu Ha (pochar-muoH.
36. [TomyueHne U CBOMCTBA yrOJbHON KUCIIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
38. [IpomyckaHue yrieKuciIoro ra3a 4epes pacTBOp CHIIMKAaTa HATPHS.
IIpakTuyeckue padoThl
2. VI3yyeHne CBOWCTB COJISTHOM KHCIIOTHI.
3. U3yueHue CBOMCTB CEpHON KUCIIOTHI.
4. IlonydyeHne aMMuaKa U U3y4€HUE €r0 CBOWCTB.
5. IlomyueHue yrileKMCIIOro ra3a u U3y4eHue €ro CBONCTB.

Metaibl M UX COeIMHEHUS
[Tonoxenne meraioB B llepuommueckoi cucreme xumuueckux snemeHToB /[[. M. Menneneesa,
CTPOCHME HUX aTOMOB U KpHUCTaLIOB. MeTaluyeckas CBsA3b M METaUINYECKas KPUCTAJUIMYECKas
pem€érka. @PU3NYECKHME CBOMCTBA METAJUIOB: DJJIEKTPO- M  TEIUIONPOBOAHOCTb, OTPAXKAIOLIas
CTIIOCOOHOCTB, IIACTUYHOCTh. CIuIaBbl YEPHBIE U IBETHHIC.
MerTaiibl Kak BOCCTAaHOBUTENN. DJIEKTPOXUMHUUECKUN psijl HanpshkeHU. B3aumoelicTBue MeTamios ¢
HEMeTaJlJIaMH, OKCUIAMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHSI.
CrtpoeHre aTOMOB M TMPOCTBIX BEUIECTB INEJIOYHBIX METAIOB. 3aBUCUMOCTh (PHU3MUECKUX U
XUMHUYECKUX CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsiioB siiep UX aToMOB. OKCHJIIBI M THJIPOKCHJIBI
IIEJIOYHBIX METAJUIOB, MX TMOJy4YeHHE, CBOWCTBA, NpUMEHeHHe. BakHellime coau IIeT0YHbIX
METAJIJIOB, UX 3HAYEHUE B )KMBOW U HEKMBOU IIPUPOJIE U B JKU3HU YEIIOBEKA.
CtpoeHre aTOMOB M MPOCTHIX BEUIECTB IIETOYHO3EMENIBHBIX METAIOB. 3aBUCUMOCTh (PU3NYECKUX U
XUMHUYECKHUX CBOMCTB ILE€JIOYHO3EMENbHBIX METAJNIOB OT 3aps/oB sfep HUX aToMoB. OKcuzbl U
TUJIPOKCHU/IBI LIEJIOYHO3EMEIbHBIX METAJNIOB, UX IMOJIyue€HUE, CBOICTBA M MpuMeHeHue. Baxueilmue
COJM IIEIOYHO-3€MENbHBIX METAJUIOB, UX 3HAYCHHE B NPHPOJIE U KU3HMU yenoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.
XKéctkocTh BO/BI: BpeMeHHas U nmocTosiHHast. CriocoObl yCTpaHEeHUs BpeMeHHOH KECTKOCTH. CrocoOb!
YCTpPaHEHHS TOCTOSTHHOU )KECTKOCTU. MOHUTHI.
CoenuHeHus aNMlOMHUHUS B TpUpojae. XUMHUYECKHe CBoicTBa amoMuHUS. OCOOEHHOCTH OKCHAAa U

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

cynbdar).
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OcobenHoctu cTpoeHHs aToma xeinesa. JKenezo B mpupoje. Baxueitmue pyasl skene3a. OKCHIbl U
ruapokcuabl xene3a(ll) u xeneza(Ill). Conu xenesa(ll) u sxeneza(Ill). O6HapykeHHUE HOHOB KATHOHOB
JKeje3a B pacTBOpE. 3HAUCHHE COSUHEHUN Keesa.
Koppo3ust xumuueckas v 31eKTpOXUMHAYECKAsl. 3alluTa METANIOB OT KOPPO3HUH.
Mertaisl B mpupojie: B cBOOOIHOM Buje U B Bujae coeauneHuit. Ilonstue o meramnypruu. Yépuas u
uBeTHasg wmertamuryprus. [lupoMmeraiutyprusi, THAPOMETALTYPIHs, JIEKTpOMETaiyprusd. JoMeHHBbII
nporecc. [lepepaboTka uyryHa B cTaib. DJIEKTPOIU3 PACILIABOB.
JdemoHcTpauuu

e B3sanmoneiicTBUe HATPUS, JIUTUSA U KaJIbLHUS C BOAOM.

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

e BcCIrblKka TEPMUTHOM CMECH.

e BzaumonelicTBUE CMECH TOPOIIKOB CEPBI U KeJle3a, LIMHKA U CEPBHI.

e  BzaumojelicTBHE alFOMUHUS C KUCIOTaMHU, 11€JI09aMH U BOJOM.

e BzaumojelicTBHe Kee3a U MEJIU C XJIOPOM.

e BsaumoneiicTBue MeAM € KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTOM W a30THOM KHCIOTOH

(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).

e (Oxpacka IJIaMEHU COEAMHEHUSIMHU LIET0YHBIX METAJIIOB.

e Okpacka IJIaMEHH COEIMHEHUSMU MIETOYHO3EMENIbHBIX METAIJIOB .

e TameHwne U3BECTU BOJOM.

e [lonydeHue ’KECTKOM BOABI B3AUMOICCTBUEM YTIIEKUCIIOTO C U3BECTKOBOM BOJIOM.

e VYcTpaHeHHe BPEMEHHOM jKECTKOCTH KUTITYCHHEM U 100aBKOM COIBI.

e YcrpaHeHHUe MOCTOSTHHOM KECTKOCTH J0OaBKOM COJIBI.

e UoOHUTHI U NPUHIUT UX AeicTBUS (BUIEO(PpArMeHT).

e Koseknus nNpupoaHbIX COCTUHEHUN alTFOMUHHSL.

e BuneodpparmenTs! u cnaiipl «OKCUA aTIOMUHUSA U €70 MOAU(PUKALIUN.

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

o Komekus «XUMHUYECKUE UCTOUHUKU TOKa».

e Pe3ynbTaThl IIUTEIBHOIO SKCIEPUMEHTA [0 HM3YyYECHUIO KOPPO3UM CTANBHBIX M3JEIINNA B

3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.

e Boccranosnenue menu u3 okcuaa meau(Il) Bogopomom.

e Buneodparmentsl u cnaiiapl «[Ipou3BOACTBO UyTyHA U CTATN.

e BuneodpparmenTs! u cnaiiapl «3aenus u3 4yryHa u craiam.

e BuneodparmenTs! u cnaiiasl «[pon3BoACTBO aIOMUHUSY.

JlabopaTopHbIe ONbITHI
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39. B3aumopaeiicTBue xene3a ¢ pactBopoM cynbgpata meau(ll).
40. [TonyyeHue U3BECTKOBOM BOJBI U OIBITHI C HEM.
41. Tlonyuenue ruapokcuos sxeaesa(ll) u (11).
42.KauecTBEeHHBIE pEAaKIIMU HA KATUOHBI JKEJe3a.
IIpakTnyeckune padorTnl
6. [Tomydenue >keCTKON BOJIBI U CTIOCOOBI €€ yCTpaHEHHUSI.
7. PemieHune 3KCIIEpUMEHTANBHBIX 33734 110 TeMe «MeTauib».
XuMHus 4 OKpY:KaoIas cpeaa

Crtpoenue 3emin: apo, MaHTHsI, 3eMHAasi KOpa, MX XUMHYECKHI cocTaB. JInTocdepa u e€ XuMHUUIECKUA
coctaB. Munepanbl. Pynel. Ocanounbie mopojsl. Ilose3nsie unckomaemble. XUMHUYECKHM COCTaB
rugpocdepbl. XUMHUYECKHH COCTaB aTMOC(EPHI.
HcTouHnKHM XUMUYECKOT0 3arpsi3HEHUs OKpYXKartolieil cpespl. ['modanpHbIie SKOJI0rHYecKre mpoOIeMbl
Yel0OBEYeCTBA: IMAPHUKOBBIM 3(PQPEKT, KUCIOTHBIE [TOKIU, O30HOBBIC [BIPHL. MexayHapogHOe
COTPYJHUYECTBO B 00JIACTU OXPAaHbI OKPYXKAIOUIEH cpeibl OT XUMUYECKOrO 3arpsi3HeHus. «3enéHas
XUMUS.
JdeMoncTpamumn

e BuneodpparmenTs u cnaiiapl «CtpoeHue 3eMiu U €€ XUMUYECKUH COCTaBy.

e KoJsutekius MUHEPaAIOB U TOPHBIX OPO/I.

e  Komnekuus «Pyapl METAIIOBY.

e BugaeodparmeHTsl u cnaiiipl «l 106agbHBIE 9KOJIOTHYECKHE TPOOIEMBI UETIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. 3yueHue rpaHuTa.

O000menne 3HAaHUI 10 XMMHUH 32 KypC OCHOBHOM mKoJblL. [logroroska k OcHoOBHOMY
rOCyAapCTBEHHOMY JK3aMeHy

CrpoeHune aTomMa B COOTBETCTBHH C MOJIOKEHUEM XMMHUUYECKOTO AieMeHTa B [lepnoanueckoil cucreme.
CrpoeHue BeliecTBa: XHMHMUYECKas CBA3b M KPUCTAIMYECKHE PEIIETKU. 3aBHCHUMOCTh CBOWCTB
00pa30BaHHBIX 3JEMEHTAMH IPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIOB, OJarOpoOAHBIX Tra3oB) OT
II0JIO’KEHUA 21€MEHTOB B [lepuonnueckoil cucreMe. TUMOIOrUs HEOPraHMYECKUX BEILIECTB, JEICHHUE
UX Ha KJ1acchl U rpynisl. [IpencraBurenu.
[Ipu3Hakyn W ycinoBUsS NPOTEKAHUS XUMHUYECKHMX peakiuil. THITONOrMs XMMHUYECKHMX PEaKIUil Mo
Pa3IUYHBIM OCHOBaHUAM. Peakiun HoHHOTO oOMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH.

XUMHUYEeCKHE CBOMCTBA MPOCTHIX BEUIECTB. XapaKTEpHble XUMUUECKHE CBOMCTBA cOJIe00pa3yOLINX
OKCHJIOB, TUJPOKCHIOB (OCHOBaHMM, KUCIOT U aM(OTEPHBIX TMJIPOKCUIOB), COJIEH.
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TpeOoBaHHS K YPOBHIO ITOJITOTOBKH YUEHUKOB:

B pe3yabTaTe U3y4€eHUA XUMHUH YYCHHUK T0/I7KCH

3HATb

XHMHYECKYH) CUMBOJIHUKY: 3HAKU XUMUYECKUX JIEMEHTOB, (OPMYIIbI XUMHUECKHUX BEIIECTB U
YpaBHEHHUS XUMHUECKUX PEaKIIHii;

Ba)KHel e XUMHYEeCKHe MOHATHSA aToOM, MOJICKYJIa, XUMHNYECKas CBA3b, BEICCTBO U €TI0
arperaTHbIC COCTOSAHUA, KJIaCCI/I(l)I/IKaLII/ISI BCIICCTB, XUMHUUCCKHEC PCAKIITUU U UX KJIaCCI/I(i)I/IKaL[I/ISI,
QJICKTPOJIUTHUYCCKAA AUCCOUalys,

OCHOBHBbIE 3aKOHbI XMMHMH: COXPAaHEHUSI MACChl BEIIECTB, [IOCTOSTHCTBA COCTAaBa,
MEPUONYECKUI 3aKOH;

yMeThb

HA3bIBATh: 3HAKH XMMUYECKHUX 3JIEMEHTOB, COCJUHEHUS U3yUYEHHBIX KJIACCOB, TUIIbI
XUMHYECKUX PEAKIIUI;

00BSICHATH: (U3UYECKUN CMBICII aTOMHOTO (TIOPSAIKOBOI0) HOMEPA XUMHUUYECKOTO JIEMEHTA,
HOMEPOB IPYNIbI U IEPUOJA, K KOTOPBIM OH IPUHAUIEKUT B epuoandeckoit cucreme (.M.
MeneneeBa; 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB B MpeJiesiaX MaJIbIX IEPUOIOB U
TJIABHBIX MTOATPYII; TPUIMHBI MHOTOOOPA3Hs BEIIECTB; CYITHOCTh PEaKIIUii HOHHOTO OOMCHA;
XapaKTepPU30BaTh: XUMUUECKHUE JIEMEHTHI (OT BOJAOPO/A /10 KaJIbIKs) HA OCHOBE UX
MOJIOXKEHUS B mepuoandeckoit cucreme J[.M. MeneneeBa 1 0COOCHHOCTEH CTPOCHUS UX
aTOMOB; CBSI3b MEXKy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHM BEIECTB; OOIINE CBOHCTBA
HEOPraHWYECKUX U OPraHUYECKUX BEILIECTB;

onpeeasTh: COCTaB BEMIECTB M0 UX (HopMyliaM; TPUHAJIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCY COEJIMHEHUI; BaJIECHTHOCTb U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B COCIMHEHUSX;
COCTABJIATH: (OPMYIIBI OKCHUIOB, BOJOPOIHBIX COSTUHEHUI HEMETAIIIOB, THAPOKCUIOB, CONEH;
CXEMBI CTPOEHUSI aTOMOB MEPBBIX IBAAIATH SJIEMEHTOB NEPUOANUECKON CUCTEMBI; YPABHEHHUS
XUMHUUYECKUX PEAKIIUI;

o0pamaTbes ¢ XMMUYECKOH MOCYA0H 1 1a00paTOPHBIM 000pYyI0BaHHUEM;

Pacno3HaBaTh ONBITHBIM IIyTEeM: KUCIOPO, BOAOPOM, YIVIEKUCIIBIN a3, aMMHUAK; PACTBOPHI
KHUCIIOT U IIeNI0ueH, XJIOpHI-, Cynb(art-, KapOoHAT-UOHBI, HOHBI aMMOHHUS;

BBIYUCJIATL: MAaCCOBYIO JOJIIO XUMHUYECKOI'O 3JIEMEHTA 110 (bOpMYJ'Ie COCAMHCHUA; MAaCCOBYIO
AOJIKO paCTBOPCHHOI'0O BCUICCTBA B paCTBOPEC; KOJIUYCCTBO BCUICCTBA, 00beM WU Maccy 1o
KOJIMYCCTBY BCUICCTBA, O6’beMy HJIM MacCcCC pCarcHTOB WJIN NPOAYKTOB PCAKIIUU,

HCNO0JIb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHS B PAKTHYECKOI 1eATeJIbHOCTH U
NOBCEJIHEBHOM sKU3HM 1JIs1:

0e30I1acHOro O6paH_[CHI/I$I C BCIICCTBAMU U MaTCpralaMu,

HKOJIOTMYECKH I'PaMOTHOI'O TIOBEJIEHHUS B OKPYKaloIlel cpelie, IKOJIbHOW 1a00paTopuu U B OBITY.

Kpurtepyu 1 HOpMBbI OLICHOK 3HAHUU, YMEHHM, HABBIKOB YYalllMXCS

OueHka ycTHOro OTBETa
OTMeTKa «5»: OTBET MOJHBIN U MPAaBWIbHBIA HA OCHOBAaHWU M3YYEHHBIX TEOPHil, MaTepHUal

W3JI0KEH B OMNPENEIICHHOM JIOTMYECKOM IOCIEI0BATEIbHOCTH, JUTEPATYPHBIM SI3BIKOM, OTBET
CaMOCTOSTEIbLHBIN.
OTMeTKa «4»: OTBET NOJIHBIM M NPABWIbHBIA HAa OCHOBAaHUU HM3YYEHHBIX TEOpPUH, MaTepHal

W3JI0’KEH B OMPEACIICHHOM JIOTUYECKOW MOCIIeI0OBATEIbHOCTH, TP 3TOM JOMYIIEHBI ABE — TPHU
HECYIIECTBEHHBIE OLTUOKH, HCTIPABICHHBIE TI0 TPEOOBAHUIO YUHUTETIS.
O1meTKa «3»: OTBET MOJIHBIHA, HO TPHU 3TOM JOMyIIEHA CYIIECTBEHHAs OIIMOKAa WU OTBET

HEIIOJIHBIN, HECBS3HBIN.
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OTrMeTKa «2»: TIpU OTBETE OOHAPYKEHO HEMOHMMAHHE YYAaIErocsi OCHOBHOIO COAEpMaHHS
y4eOHOr0 MarepHalia WM JOMYIICHBl CYIIECTBEHHBIC OIIMOKH, KOTOPBIC y4aIlUWCS HE MOXKET
HCIPABUThH MPU HABOSAIIMX BOMPOCAX YUUTEIS.

OuneHka KOHTPOJIbHBIX padoT
OTtMeTKa «5»: OTBET MOJHBIN U TPABUIIBHBIN, BO3MOXKHA HECYIIECTBEHHAS OIINOKA.
OtMmeTKa «4»: OTBET HENOJIHbBIN UM JOMYLIEHO He 0osiee ABYX HECYIIECTBEHHBIX OIINOOK.
OtmeTka «3»: paboTa BBINOJIHEHA HE MEHEE YeM Ha TOJOBUHY, JOIYyIIEHA OJJHa CYLIEeCTBEHHAs
olKMOKa U NP 3TOM JIBE — TP HECYIIECTBEHHbIE OIINOKH.
Ormerka «2»: paboTa BBIIOJHEHA MEHbIIE Y€M Ha IOJOBMHY WM COIEPKUT HECKOJIBKO
CYILIECTBEHHBIX OIIHOOK.

OuneHka yMeHHii pemiaTh 3a1a4u
OtTMeTKa «5»: B JIOTMYECKOM pACCY)KACHHM M PEIICHUH OMIMOOK HET, 3ajgada pellieHa
paIMoHaIBLHBIM CIIOCOOOM.
OTMeTKa «4»: B JIOTHUECKOM PACCYXJICHUHM U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 33ajada
pelicHa He pallMOHAIBHBIM CIIOCOOOM HITH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OLUTHOOK.
OrmeTKka «3»: B JIOTMYECKOM pACCYKICHUM HET CYIIECTBCHHBIX OIIMOOK, HO JIOIMyIleHA
CYIICCTBCHHAA omr0OKa B MAaTEMAaTUYECKUX pacucrax.
OTtMeTKa «2»: UMEIOTCS CYIIECTBCHHBIC OIIUOKH B JIOTHUECKOM PACCYXKICHUU M PEIICHUU.

OueHka 3KCNIePUMEHTAIBHBIX PadoT
OtmeTka «S»: paboTa BBITOJHEHA MMOJHOCTHIO U MPABMIIbHO, C/IETIaHbI MPaBUIIbHBIC HAOIIOACHUS
U BBIBOJIbI, SKCIIEPUMEHT OCYILECTBJICH MO IUIaHy ¢ yuyeToM Th, mposiBieHbl OpraHu3aliOHHO —
TPYAOBBIC YMEHHUSI.
OtMeTka «4»: paboTa BBINIOJIIHEHA MPABUIBHO, CAENIAHbl IPABIIIbHBIE BBIBOJBI U HAOIIOICHUS,
HO IIPU ATOM IKCIEPUMEHT IIPOBEJEH HE MOJIHOCTHIO WM JIOMYIIEHbl HECYIIECTBEHHbIE OLIMOKHU B
paboTe ¢ BelecTBaMu.
Ormerka «3»: paboTa BBINIOJHEHA MPaBWIbHO, CAEJNAH HKCIIEPUMEHT HE MEHee YeM Ha
MIOJIOBUHY, HO JIONYIIEHAa  CYILECTBEHHas OIIMOKa B XOJ€ SKCIEPHUMEHTa, B OOBSCHEHUH, B
odopmiiennu paboTel, B coomoaeHuun npasui Th.
OTtMmeTKa «2»: TOMYIIEHBI JABe U O0Jiee CYIIeCTBEHHbIE OIIMOKN B XO/€ HKCIIEPUMEHTA, B
o0BsicHEHNH, B 0opMIIeHHH paboThl, B cobmoaennu npasui Th npu padote ¢ BemecTBaMu.

YuyeOHO-MeTOaNnYEeCKOoe o0ecreyeHme:

YMK «Xumusa. 9 knacc»

1. T'abpuensu O. C. Xumust. 9 kiacc : yued. s obmeodpaszosat. opranusanmii / O. C. I'abpuensy, U.
I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemenue, 2019

2. Taopuensa O. C. Xumusa. Metoaudeckoe mocobme Ui 9 kiacca : y4ed. mocoOue s
obmeoOpaszopar. opranmzanuii / O. C. I'adbpuensn, WM. B. AkcénoBa, U. I'. OctpoymoB. — M.:
[Ipocsemenue, 2019

3. T'abpuensn O. C. Xumusa. COOpHUK 3ahady M ymnpakHeHHH. 9 kmacc : yueb. mocobue ams
obmeobpasosar. opranuzanuii / O. C. 'abpuensn, U. B. Tpury6uak. — M.: IIpocsemenue, 2019

4. I'abpuensn O. C. Xumus. Tetpaap 1uid 1a00paTOPHBIX OMBITOB M NMPAaKTHYECKUX paboT. 9 kiacc :
yueb. mocobue s obmeobpaszoBar. opranmzanuii / O. C. Tabpuensn, U. B. Axcénoma, U. T.
OctpoymoB. — M.: IIpocemienue, 2019

5. Tabpuensu O. C. Xumus. Pabouas Trerpaab. 9 kiacc : yued. mocodue it 00meo0Opa3oBar.
opranmzanuii / O. C. 'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019
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Menuapecypchbi:
1. Enunsle oOpazoBaTenbHBIE peCypChl ¢ caiita WWW. school-coolection.edu.ru
(emMHOM KOJUICKIIMK 00pa30BaTEIbHBIX PECYPCOB)

CD «Heopranndeckasi XUMUs», U31ATEIHCTBO «Y YUTEIb)

CD «Opranunueckas XuMHs», U3aTEIbCTBO «Y UUTEIIb)

CD «OO01ast XuMusi», U3JaTEILCTBO «Y YUTEIIbY

CD «Xumust 3JIeMEHTOBY», U31aTEIBCTBO «Y YUTEIIb)

Xumus. [Tpocsemenne «Heoprannueckas Xumush»,. 8 kiacc. (Ha 2-X JUCKax)
Xumus (8-11 kmace). BupryansHas nabopatopust (yaeOHOE JIEKTPOHHOE U3/IaHKE)
CD «Xwumus 8-11 kmace», bubnuoreka 37eKTpOHHBIX HATIISTHBIX TOCOOHIA.

CD Camoyuuntens «Xumus 11t Bcex» (8-11 kmacc)

10. CD «TpeHaxep 1Mo XMMHUH, TECTHI JJI MOJTOTOBKH K IK3aMEHaM»

CoNOR LN

MatepuajabHO-TeXHUYECKOE U MHH(POPMAIIHOHHO-TEXHNYECKOE 00ecneyeHne:
1. Crneumanu3upoBaHHBIN KJIACC XMMHH (JJaOOpaHTCKasl, BBITSDKHOW IKad,
CHCIIMATM3UPOBAHHBIC CTOJIBI, HEMEJIOBAs IOCKA).
2. CreHnsl:
-«lIepuonnueckas cucrema .. MenneneeBa»

-«Tabnuua pacTBOPUMOCTH»
-«Krnaccugukaius HeOpraHNIECKUX BEIIECTBY
-«OCHOBHBIE eUHUIIBI U3MepeHus B cuctreme CU»
-«MHauKaTopb»
-«TexHuka 0e30macHOCTH»
-ITopTpeThl yueHBIX-XMMHUKOB
3. Xumunyeckoe 000py10BaHHE U PEaKTUBBI.
4. IIpoTuBOIIOXKApHAs CUTHATIU3ALIMSL.
5. lHTepakTHBHOE 000pyI0BaHNE KOMITBIOTEPHOTO Klacca, MHTepHET pecypchl 1 CD  nuckn.

MaTepl/IaJ'll)HO — TeXHHYecKoe olecreueHune YPOKOB XMMHUH

Pecypcer HTEpHETA

1.«Enunas komwtekuus Luppossix OOpazoBarensHbix PecypcoBy» (Habop muppoBBIX pecypcoB K
yueonukam O.C. ['abpuensna) (http://school-collection.edu.ru/).

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

3.. www.edioS.ru — Di10¢ — HEHTP JUCTAHIIUOHHOTO 00pa30BaHMUs

4.. www.km.ru/education - yueGHbIe MaTepualibl 1 clioBapH Ha caiite «Kupumt u Medomuii»

5. http://djvu-inf.narod.ru/ - snexTponHas GubIMOTEKA

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

DNeKTpOHHBIE pecypchl KAOMHETa XUMUHI
1. Komnexuus ¢puzeo - punbmoB: ucconmanus; Meramsl; Hemeranmst; Bona.
2. BupryanbHas mabopaTopus: BHJICOONBITHI [0 OPraHUYECKOM W HEOPraHMYEeCKOM  XUMUU;
CTpOEHHE BELIeCTB; (U3NUECKHUE CBOMCTBA BELIECTB
3. Komnexknus mpeseHTtaumii: «TexHHKa 0€30MacHOCTH Ha ypokax XHUMHN»; «Benukue yueHble-
xuMukn»; «IIpocteie BemiecTBay; «Metamiely; «Hemeramnsy;  «[amorens»; «Knaccupukanus
HEOPraHWYECKHUX BeIecTB»; «OKUCINTEIBHO - BOCCTAHOBUTEIIBHBIE PEAKIIUN)
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Iloypounoe nnanuposanue no xumuu, 9 knacc,
(2uaca ¢ neoento, ecezo 68 uacos), YMK O. C. I'a6pueasin, U. I'. Octpoymos, C. A. Ciaakos.

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,
nmpouecca KommynnkatusHabie Y'Y /1
Pa3nen 1. [ToBTopeHne ocHOBHBIX BonpocoB xumnu 8 kiaacca (5 1)

1 1 | OcHOBHBIE [ToBTOpenue KY 3HaTh BaKHEHIINE dopmupoBaHue YyMEHUN Oco3nanune §1
KJIACChI M3y4YEHHOTO B 8§ XUMHUYECKHUE TIOHATUA: | BOCIIPUHUMATD, LIEHHOCTEM B.1-4
HEOPraHUYECKUX CTPOCHUC aTOMa, Hepepa6aTBIBaTI) u 3HAHUM U )
COeIMHEHHIA. KJIacCU(pUKALIHA MPEABSBIATH HHOOPMAIMIO B | IPUMCHEHHUE
WHCTPYKTaX 110 BEIIECTB, CBOMCTBA } CJIOBECHOM, 00pa3HO, nX Ha
T/B KJIACCOB COCAMHEHUN | CUMBOJIMYECKON (hopmax, MPAaKTUKE.

AHAIN3UPOBATH U Hcnonb3zoBanu
YMeTh ONUCHIBATH nepepadbaTbIBaTh MOTYYCHHYIO | € 3HAHUH [
¢busnueckue u WH(OpMAIKIO B COOTBETCTBUM | PEIICHUS
XUMHYECKHE CBOMCTBA | C TIOCTAaBJICHHBIMU 3a7jauaMi. | yYEOHBIX
BELIECTB ®opMUpPOBaHUE YMEHUI 3a71a4.
paboTath B, IPEICTABIATH U
OTCTamBaTh CBOM B3TJISAIBI U
yOexIeHusl, BECTU
JINCKYCCHIO.
2-3 2-3 | Knaccuduxaryst [ToBTOpeHue V3UPY Hayuamcs: ycranaBnuBath | PeryjsiTuBHbIE: Onpenenstor §2
XUMHAYECKUX M3y4EeHHOTO B 8 an/IHannemfIOCTb BblaBuraroT Bepcuu penieHus BHYTPEHHIOIO
peaKL{I/Iﬁ o XUMHUYECKOU PCAKIINU K l'IpO6J'[eMBI, 0CO3HaBaTh KOHEYHBIN IIO3UIINIO B.1‘4
pa3HI/I‘IHBIM OHpeHeJ’IéHHOMy THUITY T10 pe3yibTaTt O6yanOHII/IXC$I Ha CTp
OCHOBAHUAM I(zﬁ::(l;/[ﬂ}(lbpl/lé(aHHOHHLIX ITo3naBaTenbHbBIE: Z[I())i?)I;IKeI/ITCIIBHOFO 18
MPU3HAKOB: 1) 10 YUCIYy U Bblﬁl/lpaIOT OCHOBAHUA U KPUTCPUU OTHOILICHUSA K
COCTaBy UCXOJHBIX JUIA KJ'IaCCI/I(bI/IKaIII/II/I O6pa30BaTeJ'IBHOM
BEHICCTB U MPOAYKTOB Hpeo6pa3031)113aTb I/IHq)OpMaHI/IIO us3 Yy nporneccy,
peaKkuun (peaKupm OQHOTI0 BHaAa B l]pyl“Oﬁ u BI)I6I/IpaTB IIOHUMAIOT §2
COCIMHEHHUS, PA3NIOKEHNS, | 1A cebs yno0Hyo Ghopmy HEOOXOTUMOCTD
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3aMeleHus] 1 0OMeHa); (duKcanuy MpeaCTaBICHUS YYCHHUS B.6
2) 110 BBIICIICHUIO HITH nHPOPMATH cTp
TIOTJIOIIEHHIO TEILIOTHI 19
(peaxunu 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, TUTIOTE3bl, TEOPHH

(peakuuy OKHCINTEIBHO-

BOCCTaHOBHUTEJIbHBIE);

4) o o6paTuMocTH

mporiecca (peakuun

oOpaTumble u

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: IIposBastoT §3
CKOPOCTH M3Y4EHHOTO B 8 (baxTopsl, BIHAIOIINE Ha CaMOCTOsITeNIbHO OOHAPY)KUBAIOT U | YCTOHYMBBIN
XHUMIUECKO CKOpPOCTh XUMHYECKON (bopMynUpyIOT IpodIIemy. yuebHo — § B.1-2
peaxumy. Karanus peaxIyu U 0OBICHATD UX II03HABATEIBHBIA | ¢Tp

BIIMSIHHE HAa CKOPOCTh IMo3HnaBarenbHbIE: HHTEpEC K HOBBIM | 93
XIMHYCCKON pEaKITim; BEISBISTIOT IPUYXHBL ¥ CIIEICTBHUS 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 Pa3JIMYHBIX MMO3UIUI B

Ppas3MuHBIX (AKTOPOB Ha COTPYJIHHYECTBE, POPMYIUPYIOT Y
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.

Onekrpomurudec- | DIIEKTPOJIUT. V3UPY | Hayuarcsa: O6o6mars | [lo3HaBaTenbHBIC: yMEHHE Oco3nanne §4
Kas TUCCOLMAIUS Hesnekrpoimur. 3HaHUS O PaCTBOPAX. OpPraHU30BHIBATH CBOIO LIEJIOCTHOCTH
DNeKTPONHTHYE [IpoBonuth JIeSITCIIBHOCTb. HOJ‘Iy‘-IE:HHI)IX
HaOJIIOIeHUS 3a KoMMyHWKaTHBHBIC: IPUHUMATEL | 3HAHHM.
CcKai ITOBE/ICHUEM BEIIICCTB B | U COXPAHAThH YUCOHYIO 3a/1a4y.
Aucconnanus, pacTBopax, 3a PerynsatuBabie: popMUpOBaHHUE U
ruaparanusi. XAMHUYECKUMHU pa3BHUTHE YMEHHUI BECTH
KpI/ICTaJ'IJ'IOI‘I/I ap pEeaKusAMHU, CaMOCTOSTCIbHEIN IIOUCK, OT60p
aTEL MPOTEKAIOIUMU B UH(POPMAITUH.
KpucTanmmieck pactBopax. Iloaxyuart
BO3MO3KHOCTh
ad Bozia Hayunthes: OOcyxaar
b U OOBSICHATH IPUYHHY
ANEKTPOTPOBOTUMOCTH
BOJIHBIX PacTBOPOB,
COJICH, KUCIIOT U
IIeIoue u
WJUTIOCTPUPOBATH
puMepamMu U3y4eHHEIE
MOHSTHS
OcCHOBHEBIE Kucaortsl, V3UPY Hayuarcs: naBatb [lo3HaBaTeNbHbIE: YMEHHE OBnaneHue §5
TIOJIOKCHUSL TCOPUH | [1e]10UU U COH orpezeNeHre MOHITHI OpTraHU30BEIBAThH CBOIO CHCTEMOM
2HCKTpOHHTHIIeCKO ¢ TOUKH 3peHust «KHCJIOTaY, JIESATSIILHOCTD, BLIOUPATH § 3HAHUI.
74 JIACCOLAALIUN «OCHOBaHHUE», «COJIb» C | CPEJCTBA [T peau3alluy [eJIei.
(ToO) o1 TOYKH 3pEHHSI TEOPUU
CTyHquaTa’[ JNEKTPOJINTUIECKON KoMMyHUKaTHBHbBIE: IPUHUMATH
Arucconnanusa mucconuanyd. Ioxyyar | COXpaHSTh yUeOHYIO 3aj1ady.
Kucaot. Mon BO3MOKHOCTH PerynsrtuBaele: GpopMupoBanue u
TUIPOKCOHHSI HAYYHUThCS: OOBICHATD pa3sBHTHE YMEHHI BECTH

o0111e CBOMCTBA
KHCJIOTHBIX B
IIEJIOYHBIX PACTBOPOB
HAJIMYUEM B HUX HOHOB
BOZIOPOJIa U THIPOKCHUI-
HOHHOM
COOTBETCTBEHHO, a

CaMOCTOSITETILHBIA MOUCK, OTOOP
WHPOPMAITUH.
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TaK)Ke COCTaBJIATh
ypaBHEHUS
SIEKTPOIUTUIECKOM
JHUCCOIMAIAN KHUCIIOT,
OCHOBaHMUI U CoJIeH

8-9 | 34 | Xumnueckue CreneHp YUH3 Hayuarcs: [laBath [Mo3HaBaTenbHbIE: Ognazenue §6
CBOWCTBA KHCIIOT B | 3¢k TPOIIMTHYEC ONpe/ICIICHHS TIOHATHIH | YCTaHABIUBATH IPUYUHHO- CHCTel\foﬁ
CBETE TCOPHUHU Ko «QNEKTPOIINTY, CIIC/ICTBEHHBIE CBSI3H. 3HAHHUH.
ANIEKTPOITUTHIECKO HEJJIEKTPOIIHTY, KoMMyHHKaTHBHBIE: YMEHHE
i mucconnanum Aucconuariy. «QNEKTPOIUTHICCKAS OIIPEACIATH LIEIU CBOCTO

CuitbHbIe U JEccormanys».JlaBath 0 | 00yd4eHusl, CTABUTh U

ciabbie TIpe/IeNIeHHs TIOHATHI bopMyaHupoBaTh I ce0st HOBBIE

BIIEKTPOIUTHL. «CTETEHb 3aJ1a4M B yueOe u
ANIEKTPOIUTHYECKON MO3HABATEIILHOM ACATCIBHOCTH,
JIMCCOLHAIIN, pa3BHBATh MOTHBBI M HHTEPECH
«CUJIbHBIE CBOEH MO3HABATENBHOM
ANEKTPOIUTHI», «CTa0ble | NeSITENIbHOCTH. PeryisTHBHBIC!
ANEKTPOIUTHDY. MPOTHO3UPYIOT PE3YIbTAThI
Monyuar YPOBHS YCBOCHUSI N3y4aeMOT0
BO3MOKHOCTH Marepuasa; NPUHUMAIOT 1
HayunTcsi: [JoHUMaTh, B | COXpaHSIOT y4eOHYIO 3a1ady.
94eM COCTOUT pa3HHIA
MEXTy CHIIBHBIMHU 1
C1abbIMU
AIIEKTPOIUTAMHU

10 5 XuMu4eckue Peakmun YUH3 Hayuarcs: Onpenensars | [IpenMerHsle: aHanu3upoBaTs 1 | OBnageHue §7
CBOICTBa HOHHOTO peakiuu HOHHOTO oTOMpaTh HHPOPMAIIHIO; CUCTEMOM
OCHOBAHMH B CBETE | oGMeHa: oOMeHa, YCIIOBUS HX BBIJIBIKCHHUE TUIIOTE3 U UX 3HAHUH.
TEOPUH HOTHLIE H NpOTEKaHUs. Y METh 0600HOBaHZIe; nmoctpoenne
SNEKTPOMUTHIECKO | (0o mrepmpie COCTaBIIATH MOJHBIC H JIOTUYECKOH LIETH PacCyKICHUH.

i Iucconuanuu COKpaIlleHHbIC HOHHbIe | KOMMYHHKAaTHUBHBIC: BHIOOD
MOHHDIC ypaBHEHHS OCHOBaHMH M KPUTEPHEB C 1IEITBIO
YpaBHEHUS.

HEOoOpaTHMBIX peaKIui
1 Pa3bICHATH UX
cymiHocTs IHomyyar
BO3MOKHOCThb
HAYYMThCSI: TIPUBOIUTH
MIpUMEPBI PEaKLUi
HOHHOr0 0OMEHa,

BBIJICJICHUS IPU3HAKOB, YMEHHUE C
TOYHOCTBIO BBIPAXKATh CBOU
MBICITH B COOTBETCTBHH C
3a/1a4aM¥ U YCIOBUSIMHU
KOMMYHHKAIIUH. PeryisTuBHbIe:
NPUHSATHE U COXPaHEHHE
yueOHOM 3aa4i.

19




HUIYIINAX 10 KOHIA

11 XHAMHYCCKHE Peakiuun KY . Hayyamcs: Ha3pIBaTh Ilo3HaBaTeNbHbIE: TOCTPOCHUE Oco3HaHue §8
CBOICTBa COJIEH B HOHHOT'O 00IIe XUMHYECKUE JIOTUYECKOM LENH PACCYKAECHUN; | LEHHOCTEN
CBETE TEOpUHU oOMeHa: CBOMCTBA KUCJIOTHBIX, YCTaHOBJICHUE IPUYUHHO- 3HAaHUU U
BNEKTPOIUTUICCKO | o rHBIE U OCHOBHBIX OKCH/IOB, CJIEICTBEHHBIX CBS3EH. MIPUMEHEHHUE MX
W ArccoIanum COKpAIIEHHBIE KHCJIOT, OCHOBaHMii 1 KOMMVHI/IK&II/IBHHGZ yYMEHHE C Ha TIPaKTHKE.

HOHHBIC coneil ¢ mo3ummu TOJl; | AOCTAaTOYHOM TOYHOCTHIO I/ICHOJ'I“B3OB3HI/IC
MIPUBOIUTH PUMEPHI BBIpaXaTh CBOM MBICIH B 3HAHUN IS
YPaBHCHHA. peaxiuii, COOTBETCTBHH C 33J]a9aMH H pernreHus
MOJITBEPIKTAIOIINX YCIIOBUSIMU KOMMYHHKAITUH. yueOHBIX 3a1ad.
XUMHUYECKHE CBOWCTBA: | PerynsaTtuBHele: BiajieHNe
OKCHJIOB, KHCIIOT, MOHOJIOTHYECKOH U
OCHOBAHMM, COJIEH; JTUAJIOTHYECKON opMaMH pedH.
12 [Tonsitue o Ianponus KY Hayuarcsa: [IpoBoauts | [lo3HaBaTenbHbBIC: OCYHMIECTBIATH | Onpenenstor §9
TUAPOIIN3E CONeH COJICi. XUMHYECKUE OTBITHI, MOWCK HYKHOH MH(OpMaIuu B CBOIO JINYHYIO

THAPOH3 110 TIpH M3YMEHHH BIANSHUA y4eOHMKe, aTiace; 00bsICHEeHHE TTO3HUITHIO,

YCIIOBHI POBECHUS CYILIECTBEHHBIX MTPU3HAKOB aJIeKBaTHYIO
KaTHOHY 1 XUMUYECKOH MOHATHI TeMbl. OBlIazieHNE T depeHuupo
aHUOHY. peakiun. [TpoBoanTH NPaKTHIECKUMU YMEHHUSIMHU BaHHYIO
I'mpponus ¢ IpYMIOBEIE paboThI ¢ KapTOH. CaMOOILICHKY
Pa3I0KEHUEM HaOmromeHus Bo Bpemst | KOMMYHUKaTHBHEIE: CBOUX yCIIEXOB
COCTMHEHHNS MIPOBEICHUS TUTAHUPOBATH IENIU U CIIOCOOBI B yuebe

a0OPATOPHBIX OIBITOB. | B3aUMOEHCTBUS; 0OMEHUBATHCS

osyuat MHEHUSIMH, CIyIIaTh APYT ApyTra.

BO3MOKHOCTh PeryastuBHbIe: TPOTHO3UPOBATH

HAYYHTHCH: pe3yIbTaThl yCBOSHUS

YuacTBOBaTh B Marepuana.

00CYKICHUH

PE3YIIbTaTOB OMBITOB.

Jenats omnpenienieHHbIC

BBIBO/JIBI.

13 [IpakTraeckas Peakiun [Tpaktu- | Haywarcs:Konkpetnsu | [losHaBarenbHble: OBnaneHue §4-8
paborta 1. HOHHOTO qeckast pOBaTh MOHATUE KHOH». | CAMOCTOSTEIBHO BBIICIATH U cUcTeMOM MOBT
Pewenne oOMeHa: pabora 0O06001maTs TOHATHS (hopMHpOBaTH LIENH; 3HaHUU U opuT
OKCICPUMCHTAIBH | o HEIe 1 «KATHOH, «GHHOH). aHaAIM3UPOBATh BOIPOCHI, NPUMEHEHUE UX |
BIX 327124 110 TeMe | . palIeHHbIe UccnenoBats cBolicTBa | GOPMHUPOBATH OTBETHI. B )KM3HEHHBIX
«QNEKTPOTUTUIECK HOHHELC pPacTBOpPOB JIEKT- KoMMyHUKaTHBHBIE: CUTYyaIusX.
asi IUCCOIMAIINS) ponuToB./laBaTh Y4acTBOBATh B KOJUVIEKTHBHOM

ypaBHEHUSA

ONpeACICHUC T'NApOJIr3a

o0cyxIeHNH podIieM; 0OMeH
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coneit. Iloyuar
BO3MOKHOCTb
HAYYHUTbCS: COCTABISTh
YpaBHEHUS peaKIuit
TUJPOJIN3a COJIEN 1
OTpEeIEATh XapaKkTep
CpeJIbl PACTBOPOB COJIEH
10 UX COCTaBY

MHEHUSIMH, TOHUMaHNe 03NN
naptHepa. PeryjisTUBHbIE:
CTaBUTH YUCOHYIO 3a/1a4y Ha
OCHOBE COOTHECEHUS TOTO, UYTO
y>K€ U3BECTHO U YCBOEHO, U TOTO,
YTO €Il€ HEU3BECTHO.

14

O6006mmenue u
CHCTEMAaTH3aIIHs
3HAHUM 10 TEME
«XUMHYCCKHEC
peaKuuu B
pacTtBopax
3IEKTPOJIUTOBY

O0600611IEHNE U
CHUCTEMATH3ALNSI
3HAaHUN

YOC3

Hayuarcs: OnucsiBaTh
CBONCTBA BEIIECTB B
xoze ae-
MOHCTPAIIIOHHOTO U
nabopaTopHOTO
9KCIICPUMEHTA.
CobmoaTh mpaBmIa
TEXHHUKH 0€30TIaCHOCTH.
XapakTepus3oBaTh
YCIIOBUS TEUCHUS peak-
LUK B pacTBOpax
ANIEKTPOJIUTOB 10 KOHIIA.
Onpenendarsb
BO3MOXHOCTb
MIPOTEKAHUS pPeaKui
HWOHHOTO OOMEHa.
[IpoBOaUTH TpyNIIOBEIE
HaOJI0IEHUS BO BpEMsI
MIPOBEAEHUS
71a00paTOPHBIX OTBITOB.
Monyuar
BO3MOKHOCTH
HAYYUTHCS: IPUMEHSTD
TEOPETUUECKUE 3HAHUS
Ha MPaKTHKE, OOBACHSITH
HaOJIO/ICHUS 1
pe3yabTaThI
MIPOBOIUMBIX

ombIToB OOCYX/1aTh B
rpymmax pe3yibTarhl
onbITOB. OOBSACHITD

[IpenmMerHble: aHATUM3UPOBATD U
0TOMpaTh HHPOPMALIHIO;
BBIJIBIDKCHUE TUTIOTE3 U UX
000CHOBaHNUE; OCTPOCHNE
JIOTUYECKOM LENU PacCyKICHUM.
KoMMYHUKaTHUBHEIE: BEIOOD
OCHOBaHHH U KPUTEPHEB C IIEITBI0
BBIZICTICHUSI IPU3HAKOB, YMEHHUE C
TOYHOCTBIO BbIpaXXaThb CBOU
MBICJIM B COOTBETCTBHH C
3a1a4aMy U YCIOBUSIMU
KOMMyHHKaHHH.PerHﬂTHBHHC:
COXpaHCHHUE Y4eOHOU 3a1aun

Hcnonw3oBanne
3HAHUM JJIs1
peuieHus
yaeOHBIX 3a/1a4.

§4-8
IIOBT
OpuUT
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CYIIHOCTh peaKiuii
HMOHHOTO OOMEHa.
Pacno3naBath peakuu
MOHHOTO OOMEHA 10
YpaBHEHUSIM PEAKLIUN.
CocCTaBisTh MOJHEBIE U
COKpAIIICHHBIC HOHHBIC
YpaBHEHUS PEAKIUH.

15 10 | KonTpombHas VYpoxk koutposs | YK Hayuamcsa: npumensats | PeryassTuBHBIE: OCYyIIECTBISIIOT | BuIpakaror He
pabora 1 o Teme U OLIEHKH HOTy4CHHBIE 3HAHUS U HOIIATOBBIH U UTOTOBBII aJIeKBaTHOE 3a7aH
«XUMHUeCcKHe SHAHM copMHpOBaHHBIE KOHTPOJIb [0 Pe3y/bTaTy IOHUMaHUE 0
peaKLuy B T — YMEHHMS 71 PEIICHHs IMo3naBaTtesbHBIE: IPUYUH ycrexa
pacTBOpax yueOHBIX 3a1a4 CTpO;I"l; pedeBoe BLICKil?,I)IBaHI/Ie B |H Heycnuexa
3JEKTPOIUTOB» YCTHOI U MUCbMEHHOU (opme yueOHOM

KoMMyKaTHBHBIE: YIUTHIBAIOT | JESTEIBHOCTH
pa3HbIe MHEHHUS U CTPEMSTHCS K
KOOpAMHAILIUN PA3INYHBIX
MIO3ULIUH B COTPKYIHUYECTBE
Paznen 3 Hemerasuibl U uX coeauHenus (25 4)

16 1 Oo6mas Oobmme Hayuamcs. PeryasiTuBHbIe: Pa3BuBatot §10
XapakTepucThKa | XMMHUECKHE VHH3 | xapakTepu30BaTh ITocTanoBka y4eOHOI 3a/jaui HA | OCO3HAHHOE
HEMETATIOB cBOiicTBa CTPOCHHE HEMETAJIOB, | OCHOBE COOTHECEHHS TOTO, YTO OTHOIIICHHE K

HEMETaJIOB o0IIIe XUMHYECKUE U3BECTHO M YCBOCHO , M TOTO, YTO | CBOMM

CBOMCTBA HEMETAJIJIOB,
OIIMCHIBATH 00IINE
XUMHUYECKHE CBOWCTBA
HEMETAJUIOB € ITOMOILBIO
SI3bIKA XUMUH,
COCTaBJIATh YPaBHEHUS
XUMUYECKUX PEAKIIU,
XapaKTEPU3YIOIINX
XUMHUYECKHE CBOWCTBA
HEMETAJUIOB UX
COEIMHEHUH

Honyuam
B03MOJICHOCTD

ellle HEU3BECTHO
Ilo3HaBaTeabHBIE:
BrIABM)KEHHE THIIOTE3, UX
000cHOBaHHKE, JOKA3aTEILCTBO

KommykaTuBHBIe:
yT—IaBCTBYIOT B KOJIJICKTUBHOM
o0cyxaeHun mpodeM,
MPOSIBIISIIOT aKTHUBHOCTH BO
B3aUMOJICHCTBUM ISl PEILICHHS
KOMMYHUKAaTHUBHBIX U
MO3HaBaTENbHBIX 33134

COOCTBEHHBIM
HOCTYIKaM
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HAYUUmuCsi.
MPOTHO3UPOBATH
CBOMCTBA HEU3YUCHHBIX
3JIEMEHTOB U HX
COCIMHCHHI Ha OCHOBE
3HAHUM O
MEPUOIUYECKOM 3aKOHE

17 Oo6mrast [Tomoxenune KY Hayuarcs: Xapakrepnus | [lo3HaBaTenbHBIC: yMEHNE Oco3HaHne §11
XapaKTepUCTHKA raJIOr€HOB B OBaTh TAJIOTE€HBI HA MPUMEHSATH NIOJIyYECHHBIE JAHHBIE | LEHHOCTEHN
snemenTor VIIA TIePUOINIECKOI OCHOBE X TOJIOXKEHHS B | AJIS PELICHUS IPAKTHUECKUX 3HAHUUN U
IpYIIIIbl — CHCTEME MIEPUOANYECKON 3aga4. KOMMYHUKaTHBHBIE: MIPUMEHEHHUE UX
FATTOFCHOB XHUMUYECKHX cucreMe u YMEHUE ONPEIENATh LEJIU CBOETO | HA MPAKTHKE.

SIIEMCHTOB ocoOeHHOCTeH CcTpoeHHsI | 00y4eHHsl, CTABUTh U HUcnonp3oBanue
nx aromoB. Iloxyuar (dopmynupoBaTh AJisi ce0sl HOBBIE | 3HAHUI ISt
BO3MOKHOCTh 3ajayd B yueOe u peLIeHus
HayunThces: OOBACHITD | TIO3HABATEIHHOMN JCATENBHOCTH, | YY€OHBIX 33134
3aKOHOMEPHOCTHU pa3BUBaTh MOTUBBI U HHTEPECHI
HW3MEHEHUS CBOMCTB CBOEU MO3HABATENbHOMN
rajgoreHoB C JIEATEIbHOCTH.
yBEJIMYEHUEM aTOMHOTO
Homepa. Onpenensrs PerynaruBHble: IPOTHO3UPYIOT
OpUHAIIC)KHOCTD pe3yJIbTaThl YPOBHS YCBOCHUS
BEILECTB K 13y4aeMoro MaTepHana;

ONPEICNEHHOMY KIIaCCy | IPUHUMAIOT U COXPAHSIOT
COEIMHEHUH. yqeGHy}o 3as1auy

18 CoennHenus du3nYecKue u KY Hayuarca:Xapakrepu3 | [lo3HaBaresibHbIE: BBISIBIICHHUE Oco3HaHue §12
rJIOFCHORB XUMHUYECKUE OBAaTh IEMEHT 0c0oOEHHOCTE! 1 TPU3HAKOB HEJIOCTHOCTH

CBOMCTBA XJIOpa U XJIOp. 3HATh 00BEKTOB; MPUBOJIUTH MPUMEPHL. | TEOTPaPUIECKO

ero coeIMHEeHNI ¢duzndeckue u KomMMmyHUKaTHBHBIE: i cpenpl.
XHUMHYECKHUE CBOMCTBA B3aUMOJICHICTBHE B XOJIE OsBnanexnue
xynopa [loayuar TPyNIOBOM pabOTHI, BEIyT cUCTEMOI
BO3MOKHOCTb JIMAJIOT, Y4acTBYIOT B 3HAHUU U

HAY4YUThC CPABHUBATH
CBOMCTBa MPOCTHIX
BEILIECTB XJIOpa,
pa%ﬂcmm, 3THU
CBOMCTBA B CBETE
MIpeICTaBICHUN 00
OKHCJIMTEIILHO-

JIACKYCCUH; IPUHUMAIOT IPyroe
MHEHHE 1 TIO3HUIIHIO.
PeryasTuBHbIC: TPOTHO3HPYIOT
pEe3yJIbTAThI YPOBHS YCBOCHUSA
U3y4aeMoro MarepHaa;
NPUHAMAIOT M COXPAHSIOT
yueOHyI0 3a1auy.

IMPUMCHECHUEC X
B J)XU3HCHHBIX
CUTyaluAax.
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BOCCTaHOBUTEIBHBIX
mporieccax

19 [IpakTuueckas Pemenue npaktuye | Haywartcsi: OnuceiBate | [lo3HaBaTeNnbHbIE: TOUCK U OgnaneHue §12
pabora 2. SKCIIEPUMEHTANlb- | CKas CBOICTBa BEIIECTB B BBIJICJIEHIE HEOOXOAMMOM cucTeMoin
«I/I3yquI/Ie HBIX 3a/Ja4; pa6OTa Xoae ae- I/IHCbOpMaHI/H/I; CHUHTE3UPOBATH 3HAHUU U
CBOHCTE comstiof | «Ilomyuenue MOHCTPAIIIOHHOTO U UMEIOIIHECS 3HAHUS, BEIOOD MIPUMEHEHHUE MX
COISIHOMN KHCIIOTEL nabopaTopHOTO OCHOBAaHUH U KPUTEPUEB IS B )KM3HCHHBIX
KUCIIOTBD» A —— OKCIIEPUMEHTA. HOCTPOEHHUS JIOTMIECKOMN LIETH CHTYaIHsIX.
CBONCTEY Cobmo1aTh TEXHHUKY paccyxaeHull, yMeHne moJHO
0e30macHoCTH. BBIPa)KaTh CBOH MBICIIH.
Hoayuar KomMMyHHKaTHUBHBIE:
BO3MOKHOCTb (hopMUpOBaHUE U Pa3BUTHE
HayuuThcesi:Pacrio3naBa | TBOpYECKHX CIIOCOOHOCTEH.
Th OTIBITHBIM ITyTEM
COJISIHYIO KHCIIOTY U €€ | PeryJisTHBHBIE: YMEHHE
COJIH, & TaKXkKe OPOMUIIBI | OPraHU30BBIBATH CBOKO
U HOJUABL. NIeSITEIbHOCTD, BEIOUPATh
CpeJICTBA JIJIsl peaNIM3alliy IeTeH.
20 O6mas O6mas YHWH3 Hayuares: Onpenensite | [lozHaBaTenbHbIe: BHIOOD ®opmupoBanne | §13
XapaKTepUCTHKA XapaKTepUCTHKA 3aKOHOMEPHOCTH OCHOBaHUH M KPUTEPUEB JUIS TOTOBHOCTH H

siemenToB VI A -
xanbkoreHoB. Cepa

anemenToB VI A
— rpymmsl. Cepa B
MpUpOJE U €€
MOJTyYEHHE.
AJIOTpOIHbIE
MoauduKauu
CephI U UX
CBOMCTBA.
XUMUYECKUE
CBOICTBA CEPHI U
€€ MpUMEHEHUE.
JdemoncTpanum.
BsaumoneiicTBue
Cephl ¢
MeTaJlJIaMH.
I'openue cepsl B
KHCTIOpOJe

N3MEHCHHS CBOMCTB
3JIEMEHTOB B A-
TpyImax, onpeaeacHue
MTOHSITHS AJUTOTPOTIINH.
YMeTh 1aBaTh OOIIYIO
XapaKTEPUCTHKY
3JIEMEHTOB M MPOCTHIX
BEIIECTB ITOATPYIIITHI
KHUCJIOPOJa, OOBICHSTH,
HOquy YqUucJio HpOCTLIX
BEIIECTB B HECKOJIBKO
pa3 MPeBOCXOIUT YUCIIO
XUMHUYCCKHX DJICMCHTOB,
XapaKTepU30BaTh POJIb
030Ha B aTMocdepe
MMonyyar
BO3MO3KHOCThH
HayunThes: OOBACHATH
3aKOHOMEPHOCTH

CPaBHCHHS.

KoMMyHHUKaTHBHbIE:
y4acTBOBaTh B KOJUICKTHBHOM
o0cyxIeHun mpodIeM;
0OMEHUBATHCS MHEHHUSIMH,
HOHUMATh O30 TTApPTHEPA.

PeFYJ'ISITI/IBHLIGI YMCHHC
OpraHn30BaTh CBOIO

JACATCIIBHOCTD, OIIPEACTIATE €€
3aJa4ud 1 OICHHUBAThb
JAOCTUTHYTBIC PC3YJIbTATHI.

CHOCOOHOCTH K
00y4YeHUI0 U
CaMOpPa3BUTHIO
"
camoo0pa3oBaH
W10 Ha OCHOBE
MOTHUBAIIUHU K
00y4YeHUI0 U
MIO3HAHUIO
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U3MEHEHUS CBOMCTB
anemenToB IVA-
TPYIIIIEL.
XapakTepus3oBaTh
AIITOTPOIIHIO KACIOPOAa
U CephI KaK OJHY U3
MPUYHH MHOTO00pa3us
BEIIECTB.

21 CepoBomopon u CepoBomopo: YHUH3 Hayuarcs: Onpenensats | [lo3HaBaTenbHBIC: yMEHNE OBnazeHue Ha §14

CyIbhUIBI CTpOCHUE CI0CO0 TMOTyYeHUs OpPraHU30BHIBATH CBOIO YpOBHE 00IIIEro
MOJICKYJIBI, CEpOBOJIOPO/IA B NIeSATEIIbHOCTD, BEIOUPATH o0Opa3oBaHwUsI
(msnueckue u mabopaTopuu 1 €ro CpeACTBa JUIs peaju3ally Heneil. | cucteMoit
XUMHYECKUE, cporictia. Iloayuar KoMMyHUKaTHBHBIE: IPUHUMATE | 3HAHUI.
MOJTydeHUE u BO3MOKHOCTh Y COXPaHATh YYeOHYIO 3a/1a4y.
3HAYCHUE. Hayunthes: OOcyxaar | PerymaruBHele: popMupoBaHue U
CepoBonopoaHas b U 3aIUCHIBATh pa3BUTHE YMEHUN BECTU
KHUCJIOTA. YPAaBHEHUS PEAKLUH, CaMOCTOSITETILHBIH MOUCK, 0TOOP
Cynbdunsl u ux XapaKTepU3YIOLIUX WHPOPMALIUH.
3HAYCHUE. CBOMCTBa
JIromuHO(DOPHI. CEepoBOJOPOAA, B
JdemoncTpanus. HOHHOM BHJIE
Komnexkmus
CynbGUIAHBIX PYA.
KadgectBennas
peakuus Ha
CynbhUA-NOH

22 Kucnoponusie Oxkcun cepri(IV), | KY Hayuarcsa: Xapaktepuz | [lo3HaBaTenbHBIC: OBnaneHue §15

COEIMHEHUS CEphI | CepHHUCTAs oBaTh okcua ceprl (IV), | caMOCTOSITENEHO BBIICTSTE U CHCTEMOU
KHCIIOTA, JlaBaTh XapaTepUCTUKY (hopMUpOBaTH 11ETH; 3HAHUHU U
CYITb(UTHL CEpPOBOJOPOIHON U aHaJU3UPOBATh BOMPOCHL, MPUMEHEHUE UX
KadgectBennas CEPHHUCTOM KHCI0TaM, a | (h)OPMUPOBATH OTBETHI. B KU3HECHHBIX
peakius Ha TaKXKe UX COJISIM. CUTYyaLUsIX.
CyIb(UT-UOH. Monyuar KoMMyHUKATUBHEIE: dopmMupoBaHUE
OKCI/IJI CepH(VI), BO3MOKHOCTH Yy4aCTBOBATh B KOJIJIEKTUBHOM YCTaHOBKH Ha
CepHas KHUCJIOTa, HAYYHUTbCsI: COCTABIIATh O6CY>K)16HI/II/I Hpo6_]‘[eM; o0OMeH OTBETCTBEHHOE
CyJ'IB(i)aTLI. YpaBHCHUA peaKHI/Iﬁ, MHEHUSIMHU, IOHUMaHWE MMO3UIINN OTHOLICHUEC K
Kpucramnoruapa XapaKTEPUIYIOIUX mapTHepa. OKpYy>Karolen
THL. CBOMCTBA ATUX BEIIECTB, cpene,
KauectBennas OOBSACHATH PUIUHY PeryisTHBHEIE: CTABHTD HE00X0IMMOCTH
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peakius Ha
cynbdar-noH.

JlabopaTopHbie
OIBITHI.
KauecTtBennsie
peakuuu Ha
Cynb(haT-nOHBI.

BBIMTACHUS KUCIOTHBIX
JTOXKIen

y4eOHYIO 3a/1ady Ha OCHOBE
COOTHECEHHS TOT0, UTO YKE
W3BECTHO U YCBOCHO, U TOTO, YTO
el1e HeU3BeCTHO.

€€ cCoXpaHeHus.

23

[IpakTuueckas
pabora 3.
«3yuenune
CBOMCTB CEPHOU
KHUCJIOTBI»

CepHas KuCIOTa
— CUJIBHBIN
BIEKTPOIUT

MpaKTHIe
cKast
pabota

Hayuarcsa: Pacnosnasa
Th OIIBITHBIM ITyTEM
PacTBOPHI KHUCJIOT,
CyIbpuIBL, CYTBOUTHI,
cynbdarsl.
Hcnons3oBath
MIPHOOpPETEHHBIE 3HAHUS
Y YMCHUS B
MPaKTUYECKON
JeSITEIbHOCTH U
MOBCEIHEBHOM KM3HU C
LeJbio 6e30MacHoro
oOparteHus ¢
BEIIECTBAMH U MaTe-
puanaMu u
IKOJIOTHYECKU
TPaMOTHOTO TIOBEJICHHS
B OKpY’Karoulei cpene.
IMonyyar
BO3MOKHOCTb
HAY4YUTbCH: Boluucnsath
10 XUMHUECKUM
ypaBHEHUSIM Maccy,
00BEM U KOJTHMYECTBO
BEIIECTBA OTHOTO W3
MIPOJYKTOB PEaKIHU 1O
Macce UCXOJTHOTO
BeleCcTBa, 00BEMY HITH
KOJIMYECTBY BEIECTBA,
COJIepIKalIlero omnpe-

[To3HaBaTenbHbIC: BBISBIISATD
0CcOOEHHOCTH U MIPU3HAKU
00BEKTOB; IIPHUBOIUTH TIPAMEPHI
B Ka4€CTBEC BbIABUI'aCMbIX
MIOJIOXKEHUH.

KoMMyHUKATHUBHEIE:
B3aMOJCHCTBOBATE B XOJIC
TPYIIOBO# pabOTHI, BECTH
Jualor, y‘IaCTBOBaTB B
JHCKYCCHUHU; IPUHUMATD IPYyTroe
MHEHHE U TIO3UIINH, TOTYCKaTh
CYIIECTBOBAHUE PA3HBIX TOYCK
3peHUS.

PerynstuBHbIE: OCO3HAHUE
KauecTBa U YPOBHA YCBOCHMUS;
BOJIEBAsI CAMOPETYJISALUA, KaK
CIOCOOHOCTH K MOOMJIM3aIUU
CHUJI ¥l SHEPTUH

OsBnanenue
CUCTEMOU
3HAHUH

§15
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JIENIEHHYIO J10JTI0
TpUMECEH.

24 9 O6mias O6mas YHUH3 Hayuares: npumensts | [lo3HaBaTenbHbIE: BEIOMPATh OBnanenue §16
XapaKTepUCTHKa XapaKTepUCTHKA 3HaHHeE Nepuoarueckol | Hanbonee 3(h(heKTUBHEBIC CUCTEMOM
XUMHYECKUX 3JeMeHTOB VA CHCTEMBI U CTPOEHUS CITOCOOBI peIeHHs 3a1aY; 3HAHUM.
3J1EMEHTOB VA rpynmel.  A30T, aToMa npu KOHTPOJUPOBATh U OILIEHUBATh
rpynnsl. A30T CTpOEHHE aTOMa U XapaKTepUCTUKE MpoLECC U pe3ysbTar

MOJIEKYJIBI. XUMUYECKUX 3JIEMEHTOB. | IESTEIbHOCTH.
duspueckne U 3HaTh CBOICTBA a30Ta.
XUMUYECKHE IMoayuar KoMMmyHuKaTHBHBIE:
CBONCTBA u BO3MO’KHOCTh JOrOBapHBaTHCS O
IIPUMECHCHHE HAY4YHUTbLCH: 00BSCHATH pacnpeneneHuu (byHKHI/H}'I u
azota. A30T B MPUINHY XUMHYECKOU poJieii B cOBMeCTHOI
npupoae u €ro HWHCPTHOCTH a30Ta, JIECSITEIIBPHOCTH.
Omonormueckas COCTaBJISITh YPaBHEHUS
pOJIB. XMMHYECKHX PEaKIHH, PerynsruBHble: ymeHue
XapaKTCPU3YIOIHNX OpraHHM30BbIBATH CBOIO
XUMHUYECKHE CBOHCTBA JIeATeNIbHOCTh, BEIOMPATh
a30Ta, ¥ pashACHATb UX | cpexcTBa IS peasIn3aliy eleH.
C TOYKH 3pEHHUs
npeacTaBieHuit 0o
OKHUCJIUTENBHO-
BOCCTaHOBUTEIbHBIX
rpoueccax

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

aMMOHUS CTpPOCHUE MEXaHU3M 00pa30BaHUsl | MPHUYUHHO-CIIEACTBEHHBIX JIOCTaTOYHOU
MOJIEKYJIBI u MOHAa aMMOHHA, cBsizell; BBIOOp Hanboee MOJTHOTOM U
¢dusnueckue XUMHYECKHE CBOWCTBA 3 PEKTHBHBIX cITOCOOOB TOYHOCTBIO
CBOMCTBA. amMmuaka. [loxyyar peuieHus 3a1a4 B 3aBUCUMOCTH BBIPAXKATh CBOU
AMMuaydHas BoAa, BO3MOKHOCTh OT KOHKPETHBIX YCIOBHM. MBICIIH B
HaIIaThIPHBINA HAYYUTBCH: COCTaBIATh COOTBETCTBHH C
CIIupT, ruapar YpaBHCHUA peaKHI/Iﬁ, KOMMVHI/IK&TI/IBHHCI YMEHHE C 3aJadyaMu 1
aMMHaKa. XapaKTepU3YIOLUX JIOCTATOYHOM TOYHOCTHIO YCIIOBUSIMHU
HOHOpHO- XUMHUYECKHE CBOIMCTBA BBIpA’KaTh CBOU MBICIIH B KOMMYHUKAIIUH,
AKICTITOPHBIN aMMHaKa, 1 pa3bsACHATH COOTBCTCTBHHU C YCJIOBUSIMU BJIaACHUC
MEXaHHU3M WX C TOYKH 3PEHMS KOMMYHHKALIH. MOHOJIOTHUYECKO
obpazoBaHUs TIPEACTABICHUHA 00 17874
KaTHUOHA JNEKTPOJINTUIECKON PeryisiTUBHbBIC: yMEHHE JUAJIOTHYECKON
aMMOHUS. JUCCOLMALIN U ¢dhopmamu peun;

OpTraHnU30BbIBATE CBOIO
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JlaGopaTopHbie OKHCIIUTENBHO- JeSITEeIbHOCTD, BHIOUPATh IIOCTPOEHUE
ONBITHI. BOCCTAHOBUTEIIBHBIX CPEIICTBA ISl PEAIN3ALNN LIeJIeH. | JJOTHYECKOU
KauecTtBennas MIPOLIECCOB LEeMH
peakuus Ha paccyXJIeHH.
KaTHOH aMMOHHS
26 |11 IIpakTrueckas ITonyuenue, ITP Hayuarcs: nonyyars Ilo3HaBaTeNbHBIE: YMEHHUE BECTU | YMEHUE C §17
pabora 4. cobupanue u aMMHaK peaKIuen CaMOCTOSITEITLHBIN TIOUCK, OTOOP | MOCTAaTOYHOM
«Ilomyuenne pacrno3HaBaHue HOHHOTO OOMEHa U uHpOpMaLuy, ee MIOJIHOTOH H
aMMHaKa u aMMHaKa. JIOKa3bIBATh OMBITHBIM npeoOpa3oBaHue. TOYHOCTBIO
M3y4EHUE ero myTeM, 4To coOpanHbli | KOMMYHUKATHBHEIE: BBIpaXaTb CBOU
CBOMCTB» ra3 — ammuak Iloayyar | ¢popmupoBaHue COOCTBEHHOTO MBICIIH B
BO3MOKHOCTh MHEHUS U TO3UIHH. COOTBETCTBHH C
HAYYNTBCA:aHATTU3UPOB | PeryniarvBHble: MiaHUpOBaHNE 3aa4aMu U
aTh PE3YJIBTaThI ONBITOB | CBOMX JCHCTBUI B COOTBETCTBHH | YCJIOBUSAMHU
U fenath 0000IIane | ¢ MOCTaBICHHOH 3agaueii u KOMMYHHKAIIAN;
BBIBOJIBI YCIIOBUSIMH €€ peau3alui, B BJIa/ICHUE
TOM YHCJIE BO BHYTPEHHEM MOHOJIOTHYECKO
TUIaHE. Hu
JINAJI0TUYECKOU
(hopmamu peun;
MOCTPOEHUE
JIOTUYECKOMN
HEH
paccyXIeHUM.
27- | 12-13 | Kucnopoacoaepxka | Okcuzpl a3oTa: KY Hayuarcs: Conocrasnsa | I[lo3HaBaTtensHble: yMeHue Bectd | @opmupoBanue | §18
28 LI1E COeTNHEHHUS HecoJe00pasyror] Th CBOWCTBA CaMOCTOSITETILHBIH MTOUCK, OTOOP | TOTOBHOCTH U
azora W€ W KUCJIOTHBIE. pa3baBIeHHON U HHpOpMAITUH, ee CIOCOOHOCTH K
A3zotHcras KOHLEHTPUPOBAHHOU npeoOpa3oBaHue. 00y4eHHIO U
KHCIIOTa U a30THOHN CaMOpa3BUTHIO
HUTPUTHL. KHCJIOTHL. Y cCTaHABIUBAT KQMMVHHKaTHBHHe : u
A3zoTtHas KHCJIOTa, b MIPUHAAJIC)KHOCTDH BC- (l)OpMI/IpOBaHI/IC CO6CTBCHHOFO CaMOO6p3,30BaH

€€ IoJIy4eHHe U
CBONCTBA.
Hurpartsr.
JdeMoHcTpanmu.
JlaGopaTopHble
ONBITHI.
Xumuueckue

IIECTB K
OnpeAeIEHHOMY Kilaccy
coenuHenuil. Ilomy4yar
BO3MOKHOCThb
HAYYHUThCS: COCTABIISATh
YpaBHEHUS XUMHUIECKHIX
peaKkiuii, 1exaiux B

MHCHUA U ITIO3UITUHN.

PerynatvuBHbIe: MIaHUPOBAHNE
CBOHUX JIEUCTBUM B COOTBETCTBUU
C IIOCTaBJIEHHOM 3a7aueii u
YCIIOBHSIMH €€ pealn3alini, B
TOM YHCJIC BO BHYTPEHHEM

WO Ha OCHOBE
MOTHBAIINU K
00y4eHHIO U
TTO3HAHUIO
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CBOMCTBA a30THOU

OCHOBC ITPOMU3BOACTBA

IJI1aHe.

KHCJIOTBI, Kak a30THOW KUCJIOTHI,
ANIEKTPONUTA Pa3bsICHATD
3aKOHOMEPHOCTHU UX
IIPOTEKAHUS, COCTABIATh
ypaBHEHUS peaKuii
MeX 1y pa30aBiICHHON H
KOHIIEHTPUPOBAHHOMU
A30THOM KUCJIOTON U
MeTaJulaMH, OOBSICHATD
UX B CBETE
TIpEACTABICHHHA 00
OKHCIIUTENIbHO-
BOCCTaHOBUTEIBHBIX
MIPOLIECCOB
29 |14 ®octop u ero dochop, KY Hayuarcs:Xapakrepus | [lo3HaBatenbHbIe: yMeHue Bectn | @opmupoBanne | §19
COETMHEHHUS CTpOEHHE aToMa U OBaTh aJNIOTPOIIHBIE CaMOCTOSITEITILHBIH MTOUCK, OTOOp | TOTOBHOCTH U
AJIOTPOITHSL. MoaudUKaIUN nH(pOpMAaIUH, e CIOCOOHOCTH K
dochuasl. tdhocdopa, cBoiicTBa mpeoOpazoBaHUe. 00y4YeHUI0 U
®dochun. Okcun 0eJIoro U KpacHOro KoMMyHUKaTHBHBIE! CaMOPa3BUTHUIO
¢dochopa(V) wu dhocdopa. [Moayuar (hopMupoBaHUE COOCTBEHHOTO u
optodochopHas BO3MOKHOCTH MHEHHS U TO3ULIUH. camMo00pa3oBaH
KHCJIOTA. HAYYUTBCS: COCTaBIIATh | PerynsaTuBHbIC: MIaHUPOBaHUE W10 Ha OCHOBE
docharth. YPaBHEHUS] XUMUYECKUX | CBOMX JIEUCTBUI B COOTBETCTBUU | MOTHBAIIMH K
docthopHbIe peakiuii, C NIOCTABJIICHHOM 3aJa4yeil u 00y4YeHUI0 U
ynoOpeHus. XapaKTePU3YIOLINX YCIIOBUSIMH €€ peasIn3aLiH. MO3HAHUIO
WucexTuump!. cBoiicTBa (hocdopa
JlaGopaTopHbie
ONBITHI.
35.KauecTBeHHBIE
peaxiuu Ha
¢dochar-nuon
30 | 15 Obmas OOmas KY Hayuarcs:Xapakrepus | [lo3HaBaTeabHBIE: BBISIBICHNE OBnanenne §20
XapaKTEPUCTHKA XapaKTEPUCTHKA oBath dmeMeHTsI |VA- 0COOEHHOCTEH 1 MPU3HAKOB CUCTEMOM
anemenToB IV A- anemenTos IV A- rpynIsl (MTOATPYTIITEI 00BEKTOB; MPUBOJIUTH IPUMEPHI. | 3HAHUH
rpynmnsl. Yriiepox | Tpymmsl: yriepozaa) Ha OCHOBE MX
0COOEHHOCTH TIOJIOXKECHUS B KoMMyHHKATHUBHBIE:

CTPOEHUS aTOMOB,
MPOCTHIX BELIECTB

MEPUOJIUUECKON
CHUCTEME U

B3aMMOJCHCTBHE B XO/1€
IpYyIIOBOH padOThl, BEAYT
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U COEIMHECHUM B
3aBUCHMOCTH OT
TIOJIOKEHUS
SJIEMEHTOB B
ITepuoauueckoit
CUCTEME.
Yraepogn.
ATIOTpOITHEIE
MO KA
anMas, rpaur.
AmMophHBIi
YTIEPO U eT0
copra: caxa,
AKTHUBUPOBAaHHBII
YTOJb.
Ancopbuust.
XUMHUYECKUE
CBOICTBa
yraepoaa.
Kokcoxumuuecko
€ TIPOU3BOJICTBO U
€r0 TPOIYKITHSI.

0COOEHHOCTEH CTPOCHHS
ux aToMOB. OOBICHITH
3aKOHOMEPHOCTH
W3MEHCHUS CBOWCTB
anemeHnToB IVA-
rpynusl. ITogxygar
BO3MOKHOCTh
HAYYUTbCS: XapaKTepu3
OBAaTh AJUTOTPOIIHIO
yraepoia Kak OJHy U3
TIPUIHH MHOT'000pa3us
BEIIECTB.

JIAAJIOT, YYacTBYIOT B
JIUCKYCCHW; TPUHAMAIOT IPYTroe
MHEHUE U TIO3UIHUIO.

PCI‘YJ’IHTI/IBHLICZ MMPOrHO3UPYIOT
PE3YyJIbTAaThl YPOBHA YCBOCHUA

U3yv4aeMOro MaTepuaa,
NPUHAMAOT ¥ COXPAHSIOT
y4eOHYy0 3a/1auy.

KapOupi.
31 | 16 Kucnoponconepxka | Oxcng KY Hayuares: O6cyxnare | Ilo3HaBaTenbHbIE: DopMHUpYIOT §21
e COCANHEHUS yriepona(ll): CBOICTBA U YTOJIBHOU yCTaHaBJIMBATh IIPHYHHHO- YMEHHS
yriepoja CTpOCHUE kuciotsl. [oayuyar CJIEJICTBEHHBIE CBS3H. UCIIOJIb30BaTh
MOJIEKYJIbI, BO3MOKHOCTH KoMMyHHKaTHBHBIE: YMEHUE 3HaHUS B OBITY

MOJTy4Ye€HUE U €T0
cBoricTtBa. OKcun
yraepona(IVv):
CTpOCHHE
MOJICKYJIHI,
MOJIy4YEHUE U €Tro
CBOICTBA.
VronsHas
kuciiora. Conu
YTOJIbHOM
KHUCJIOTBL:

HAYYUTBCS: COCTaBIISATh
ypaBHEHHUE peaklnHy,
XapaKTepUu3yollen
MpeBpaleHrue
KapOOHATOB B
THAPOKapOOHATHI,
MIPOBOJUTH
KayeCTBEHHbIE PEaKLINU
Ha okcup yrieponaa (IV)
1 KapOoHaT-NOH

OIIPEACIATH LIEU CBOETO
00y4eHHs1, CTaBUTh U
(dhopMyIUpOBaTh JIJIs1 Ce0s1 HOBBIC
3a7a4yu B yueOe u
NI03HABATEIILHOM JAESTEIBHOCTH,
pa3BUBaTh MOTHBbI U HHTEPECHI
CBOECH O3HABATEIILHOI
JeSTeILHOCTH. PerynsriuBHeIe:
MPOTHO3UPYIOT PE3YJIbTAThI
YPOBHSI YCBOCHUSI H3y4aeMOro
Marepuala; IPUHUMAIOT U
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KapOOHATHI U
TUAPOKapOOHATEI.
TexHuueckas u
MUIIEBas CoAa.
JlaGopaTopHble
OMBITHL.

36. [lonyuenue u
CBOICTBa
YTOJIBHOM
KHUCIIOTHI.
KauectBennas
peaxmus Ha
KapOOHAT-HOH

COXpaHAIOT YICOHYIO 3a/1ady.

32 | 17 [IpakTrueckas [Tomyuenue, I1P Hayyamcs: obpamatscs | PeryasiTuBHblie: OBnaneHne §21
pabora 5. coOupaHue u ¢ Ta0OpPaTOPHBIM OCyYIIECTBIISIOT MOMIAT OBBIN HaBBIKAMU IS
«Ilonyuenue pacro3HaBaHue 000pyAOBaHHEM U KOHTPOJIb IO pe3yJbTaTy NPaKTHIECKON
YTIEKUCIIOTO ra3a u | YrJIEKHCIIOro HarpeBaTeNbHBIMU JeSITeTbHOCTH
H3Y4YECHHUE €T0 raza. 3ydenne npubopamu B Ilo3HaBaTe/ibHbIE:

CBOHCTB» PacTBOPUMOCTH COOTBETCTBHU C CTposT peueBoe BHICKa3bIBAHUE
YIIJIEKUCIIOTO ra3a IpaBWIAMU TEXHUKU B YCTHOH U IMCbMEHHOU (hopme
B BOJIE U Oe3onacHoCTH, KommykaTuBHbBIE:
XapaKTepUCTUKA OIMCHIBATh XUMUYECKUH | YUHUTHIBAIOT pa3HbIe MHEHUS 1
KHCJIOTHBIX 9KCIIEPUMEHT C CTpeMSTCS K KOOPIMHAIH
CBOHCTB MTOMOILBIO SI3bIKA Pa3INYHBIX MO3ULMN B
YTOJILHON XMMUH, JIeNIaTh BEIBOABI | COTPYIHHUYECTBE
KHUCIOTBI. 10 pe3yJbTaTam
KadgectBennas SKCIIEPUMEHTA.
peakuus Ha Honyuam
KapOoHaT- U B03MOJICHOCTD
rUApoKapOoHaT- Hay4umscs. 0CO3HABATh
HOHBI HEO0XOIUMOCTb
cobmoaenus npasuin b
u OT g coxpaneHus
CBOETO 3/10pPOBbS U
OKpY’KaroIux
33 |18 YriaeBo0poibl Heopraanueckne | YHUH3 Xapaxkmepuzosamw PeryastuBHblie: OBnaneHue §22
Y OpTaHUYecKHe ocobeHHoCcTH cocTaBa U | OCyIIECTBISIOT MOIIATOBBIN HaBBIKAMH IS
BEIIECTBA. CBOWCTB OPTraHUYECKHX | KOHTPOJIb M0 PE3YNbTaTy MIPAKTUYECKOM

31




YTraeBo0po/bl. COEJIMHEHMUI. JIeSITEIbHOCTH
XUMHYECKOE Paznuuams nipenenvhsie | Ilo3HaBaTeIbLHBIE:

CTpOCHUE u HemnpeaenbHbie | CTposIT pedeBoe BhICKa3bIBAHUE
OpPTraHUYECKUX YTII€BOJOPOIBI. B YCTHOU U MUCBbMEHHOH (opme
BEIIECTB, KaK Haszvieamo u | KommykaTuBHbIe:

MOPSIIOK sanucvieams  QOpPMyNbl | YUUTHIBAIOT Pa3HbIC MHCHUS U
COEIMHEHUS (MonekymsipHbIC U | CTPEMSTCS K KOOPAUHAIIUU
aTOMOB B CTPYKTYPHBIE) Pa3IMYHBIX TTO3UIIUHN B
MOJIEKYJIE IO BaKHEHIITNX COTPYAHUYECTBE

BaJICHTHOCTH. NpeACTaBUTENCH

MertaHn, 3TaH, KaK YIJIEBOJOPOAOB.

npeenbHbIe

YIJICBOJIOPO/BI. Ilpeonazame

Otuiel u SKCIIEPUMEHT 0

AllCTHJICH, KaK pacno3HaBaHUIO

HENPECIACIbHBIC COeIUHEHUN

(HeHachIILIEHHBIE)

YIJIEBOJOPOABL.

I'openue

YTIIEBOJOPOIOB.

KauecTBenHbIC

peaKIuu Ha

HeTIpeIeIbHEBIE

COCTMHCHUSI.

34 |19 Kucnoponconepxa | Otwossii cnupt, | YH3 Xapaxmepuzosamu PerynsiTuBHbIE: DopMHUpYIOT §23
-1mue €ro MoJIy4cHue, CITUPTBHI, Kak | AJE€KBaTHO BOCIIPUHUMAIOT UHTEpeca K
OpraHUYECKUE MIpUMEHEHUE U KHUCJIOPOJICOIepKAIIHe MIPEIOKECHISI M OIIEHKY YUUTENSI | KOHKPETHOMY
COEJTMHEHUS (hM3HOIOTHYECKO OpraHu4ecKue 1 OJTHOKJIAACHUKOB XUMUYECKOMY

e JIeCTBHE. COCTMHCHMSI. Ilo3naBaTeJbHBbIE: BEIIECTRY,
TpexaToMHBI# Knaccugpuyuposamo BriOupatoT Haubosee MOMCK

CIIUPT TIIULEPUH. CIUPTHI [0 ATOMHOCTH. | 3P (PEKTUBHBIE CIIOCOOBI JIOTIOJTHUTEIBHO
KauectBennas Haszvi6amo pelIeHus 3a7a4, KOHTPOIMPYIOT | i MHpOpMauu
peakmus Ha MIPEACTABUTENICH OJHO- | M OIIEHUBAIOT MPOIECC U 0 HEM.
MHOT'0aTOMHBIE u TPEXATOMHBIX | PE3ybTaT NEATEIbHOCTH

CIIUPTBHL. CIUPTOB M 3amuchiBaTh | KoMMykaTHBHBIE:

YkcycHas — n3 popmybl. Horosapusarorcs o

MIPEACTABUTEIND Xapaxmepu3zoseamo pactpenencHuN GyHKITUN U

KJ1acca KHUCIIOTBI, KaK | poseil B COBMECTHOU
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KapOOHOBBIX KHUCJIOpOJACOAep)Kallue | AeATeIbHOCTH
KHCIIOT. OpraHuyYecKue

COEJTUHEHMSL.

Haszvieamo

MpeICTaBUTENEN

IIPEeNbHbIX U

HENpeAENbHbIX

KapOOHOBBIX KHCIIOT U

3aIlUCHIBATh U3

(hopmMyITBI

35 |20 Kpemnwii u ero Kpemnunit, KY Hayuamcs:, PeryasituBHbIe: DopMUPYIOT §24
COETUHEHHUS CTpOEHHE ero XapaKTepHu30BaTh AJIeKBaTHO BOCHPHUHUMAIOT MHTepeca K
aToma u CTpOEHHUE aToMa NPEIIOKCHNS U OLICHKY YUUTENs] | KOHKPETHOMY
CBOHCTBA. KpPEMHHS, OOBSICHSTh Y OJHOKJIAaCHUKOB XUMHAYECKOMY
Kpemnunii B 3aBUCHUMOCTb CBOWCTB ITo3HaBaTeJbHbBIE: 3JIEMEHTY,
MIPHUPO/IE. KpPEMHHUS OT €ro Bribuparot Hanbonee TTOMCK
Cununust 1 nonoxkenus B IICXD 3¢ (heKTUBHBIE CITOCOOBI JIOTIOJTHATENBHO
cwiad. Oxcun J.M. Menneneesa, peleHns 3a1a4, KOHTPOIUPYIOT | ¥ uH(popManun
kpeMHUA(IV). COCTABJISITh XUMHUYECKHUE | M OLEHUBAIOT IIPOLIECC U 0 HEM.
Kpemuuesas YypaBHEHUS, pe3yibTaT AeSITEIbHOCTH
KHUCJIOTa U €€ XapaKTepU3yIollne KoMmmykaTuBHbIE:
COJIH. XUMHUYECKHE CBOICTBA Horosapusatorcs o
. KPEMHHUS pacripeneneHur GYHKIUH U
JlaGopaTopHble Tonyuam poJiell B COBMECTHOM
ONBITHI. 603MOJICHOCTD JIesITeIbHOCTH
[Iponyckanue HAy4umscs: TpaMOTHO
YIIIEKHUCIIOro ra3a oOpararscs ¢
Yyepes pacTBOp BEIIECTBAMH B
CIJIMKATa HaTpus MTOBCETHEBHOM YKH3HU
36 |21 CunukaTtHast IIpownsBoacTeo KY Hayuamcsa: PeryasiTuBHbIE: DopMHUpYIOT §25
MPOMBIIIJICHHOCTh | CTEKJIA U MPAKTUIECKOMY Paznuyarot coco0 u pe3ynpTar | MOHUMaHHE

[IEMEHTA. MIPUMEHEHUIO JIEHCTBUS ocobeHHoCcTe!
[ponyxuus COCAMHEHHH KPeMHUS Ilo3naBaTtesbHbIE: KU3HH U TpyAa
CHWJIMKaTHOMN THonyuam Brnanerot o0mum npuemMom B YCIIOBUAX
MIPOMBIIIIEHHOCT B03MOMNCHOCTND pemienus 3aga4d uHQOpMaTH3AIN
U: ONITUYECKOe HAY4YuUmocsi. KommykaTuBHbIE: u ob1mecTBa
BOJIOKHO, [IPOrHO3HPOBATH JloroBapuBaroTcsi 0 COBMECTHOM
KEepaMHKa, XMMHUYECKHE CBOMCTBA JIeATEIIbHOCTH NOJ
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dbapdop, dasuc.

BCHICCTB HA OCHOBEC HUX

PYKOBOACTBOM YUHTEIS

Onrrueckoe CBOICTB M CTPOCHUS
BOJIOKHO.

37 | 22 [Homyuenne Hemeramnsr B YUH3 Onucwvieamo PeryasiTuBHbIe: DopMHUPYIOT §26

HEMETaJIOB TpUpOJIE. HaXO0XJICHHE Paznuuarot cioco0 u pe3yiapTar | MOHUMaHUe
dpakuuoHHas HEMETAJUIOB B IPUPOJIE. | JCHCTBHS ocobeHHoCTe!
HeperoHKa Xapaxmepuzosamo IMo3HaBaTe/bHBIE: KHU3HU U TpyAa
KHIKOTO (bpaKIHOHHYIO Briageror o0mum npuemMom B YCIIOBHSIX
BO3JlyXa, KaKk MEPETOHKY JKUIKOTO peuieHus 3a1a4 nHpOopMaTH3aLU
cnocob BO3/yXa KaK KommykaTuBHbIE: u obmiecTBa
MOJTYYCHHUS COBOKYIHOCTb JoroBapuBarotcsi 0 COBMECTHOM
KHCIIOPOJa, (U3MYECKUX TIPOIIECCOB. | JICATSIBHOCTH MO
a30Ta, aproHa. Apzymenmuposamo PYKOBOJICTBOM YYHTEJISI
[Momyuyenue OTHECEHHE aKTHBHBIX
tdocdopa, HEMETAIJIOB K
KpPEMHHS, XJIOpa, OKHCIIUTEIBHO-
nozjga. BOCCTAaHOBUTCJIIbHBIM
DneKTpon3 npoieccam
pacTBOPOB.

38 | 23 [Tomyuenue [Tomyuenue Y3NPY Xapaxmepuzosamu PeryasiTuBHbIE: DopMHUpYIOT §27
BOKHEHIIINX CEpHOM KHUCIIOTHI: XHMHU3M, CHIPBE, Paznmuarot cioco0 u pe3yiabpraT | IIOHUMaHUE
XUMHYECKUX CBIPbE, XHMH3M, amnrnaparypy, Hay4Hble JlefcTBUA ocobeHHoCTe!
COCJIMHEHUH TEXHOJIOTHYECKast NPUHIUITBL 1 IMo3HaBaTeJbHBIE: KHM3HU U Tpy/a

cxema, METO] TPOTYKIIUFO Bragetot o0mmm npuemMom B YCIIOBUSIX
KHUISIIEro  CIIos, MPOU3BOJICTBA CEPHOM peuienus 3a1a4 uHpOpMaTH3AIU
TPUHIIUIIBI KHCJIOTBI. KomMMykaTuBHbIE: 1 o0mecTBa
TEII000MeHa, Cpasnusamyo JloroBapHuBaroTcsi O COBMECTHOM

NPOTUBOTOKA U MIPOM3BOJICTBO CEPHOI JeSITEIILHOCTH 0]

MUPKYJIALONNA. KHCJIIOTHI C PYKOBOACTBOM YUYMTEIIA

Oneym. MPOU3BOJICTBOM

[TponsBoncTBo aMMHaKa

aMMHaKa: CbIpbE,
XUMU3M,
TEXHOJIOTMYECKAst
cxema.
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39 |24 O60061menue mo Ypoxk- YOC3 Hayuamcsa: 0600math PeryasiTuBHbIE: Bripaxatot §12-
Teme «HeMmetamibl | yrnpaxHEHHE C 3HAHUS U TIPEICTABIATh | BHOCAT HEOOXOAUMBIC aJIeKBaTHOE 23
Y MX COCJIMHEHUS» | UCIIOJIb30BaHUE UX CXeM, TaluIl, KOPPEKTHBBI B ICHCTBHE TOCTIC HOHUMaHHE HOB-
CaMOCTOSITEIIbHON npe3eHTalni €ro 3aBepIlCHHs] Ha OCHOBE €T0 NPUYHUH yCHeXa | ro-
paboTsI IO ydeTa CIeJIaHHbBIX OIHOOK 1 Heycmexa pHTH
BBITIOJTHEHUIO ITo3HaBaTeabHBIE: yaeOHOU
MPOBEPOYHBIX CTpoAT peueBoe BhICKA3bIBAHUE | ESATEIBHOCTH
TECTOB, 3aJlaHUI B YCTHOW 1 MUCHbMEHHOH opme
U yIIpaKHEHUHI KommykaTuBHbIe:
KoppekTupytot aeiictBust
napTHepa

40 25 | KourposnbHas VYpoxk koHTpona u | YK Hayuamcs: npumenste | PeryasiTuBHbIe: OCyLIECTBILSIIOT | BeIpaxkaroT He
paborta 1o Teme OIICHKH 3HAHUHN MOJIyYEHHBIE 3HAHUS U MOLIArOBBI W UTOTOBBIN aJICKBaTHOE 3ama-
«HeMeranmnel 1 ux yyaIuxcs chopMUpPOBaHHBIC KOHTPOJIb T10 PE3YJIbTATy [IOHUMaHUE HO
COCTHHCHUSD» YMEHHUS /TS PEIICHHs IMo3HaBaTe/bHbIE: MIPUYUH ycrexa

yueOHbBIX 3a/1a4 CTPOST peYeBOE BHICKA3bIBAHUE B | M HEycCIexa
YCTHOM M MUCHbMEHHOU opme yueOHOM
KoMMyKaTHBHbIE: YUUTHIBAIOT | JESATEIBHOCTH
pa3HbIe MHCHHUS U CTPEMSITHCS K
KOOPJAUHALIUYU Pa3IMYHBIX
MIO3ULIUH B COTPKYIHUYECTBE
Metasisbl (174)

41 |1 [Tonoxenue Mertannnueckas | KY Hayuarcs:Xapakrepu | [lo3HaBaTenbHble: BhIsBIeHHE | PopMupyror §28
METAJUIOB B CBSI3b. 30BaTh METAJJIBI HA 0COOEHHOCTEN U MPU3HAKOB [TOHNMaHne
[lepromueckoit Meranmnueckas OCHOBE HX I0JIOKEHHS | OOBEKTOB; NPUBOAUTH ocobeHHoOCTeH
CHCTEME, CTPOCHHC | yppcrammmyecka B IIEPUOIMIECKON IPUMEDBIL. KUSHH 1 Tpy/id
aTOMOB 1 s peleTKa CUCTEME U B yCIOBHAX
KPHCTAJUIOB N nH(OpMaTH3aLU

0COOEHHOCTEH KomMyHUKaTUBHBIE:

o u obmecTBa
CTPOCHUS UX aTOMOB. | B3aUMOJICHCTBUE B XOJI€
OOBSCHATD rpynmnoBoi paboThl, BEIyT
3aKOHOMEPHOCTH JIMaJor, y4aCcTBYIOT B

U3MEHEHUS CBOICTB
METAJUIOB I10 EPUOY
" B A-Tpyniax.

JMCKYCCHH; IPUHUMAIOT
JIpYroe MHEHHUE U MO3ULUIO.
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IHonyuar
BO3MOKHOCTH
HayuuThces: Mecneno
BaTh CBOMCTBA
M3Y4aeMbIX Be-
LIECTB. IPUMEHSTH
3HAHUA O
METAJNINYECKON CBA3U
JUIS pa3bsiCHEHUS
(bu3N4YEeCKUX CBOMCTB
METaJIJIOB

PerynsatuBHeie!
MPOTHO3UPYIOT PE3YIbTATHI

YPOBHS YCBOEHUS U3y4aeMOro
MaTepuaia; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a7auy.
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OOmue
XUMHUYCCKHC
CBOWCTBa METAIIOB

Haxoxnenue
METAJIOB B
MpUpoJIe U
o01e cnocoObl
WX TOTYYCHHUS.

Ky

Hayuarcs:Ilons3oBaT
bcs MH(popManuen u3
JPYTUX UCTOYHHUKOB
JUISL TIOATOTOBKH
KpaTKUX COOOLICHUH.
I'otoBuTh
KOMIIBIOTEPHBIE
MIpEe3EHTAIMH 110 TEME
IHonyuar
BO3MOKHOCTH
Hay4YuThcs: Mcnomnss
oBaTh NPUOOPETEHHbIE
3HAHUS U YMEHHUS B
MIPAaKTHYECKOU
JEATENBHOCTH U
MOBCETHEBHOMN KU3HU
C L1eJIbI0 0€30MacHOro
oOpareHus ¢
BELIECTBAMU U MaTe-
puanaMu u
9KOJIOTMYECKH
IrPaMOTHOTO
MIOBE/ICHHUS B
OKpY>Kalollen cpejie

ITo3HaBarenbHbIE:
yCTaHaBJIMBATH IPUIUHHO-
CJIEZICTBEHHBIE CBSI3U U
3aBHCHUMOCTH.
KomMmyHUKaTHBHBIE:
IUTAHUPOBATh LIETH U CIIOCOOBI
B3aUMO/ICHCTBUSI, IOHUMATh
MO3HIINIO APYTOTO,
Yy4acTBOBATh B KOJUIEKTHBHOM
00CyX1€HUH MPOOIEMBI.
PerynatuBHble: NpUHUMATD U
COXpaHsTh Y4eOHYIO 3a/1a4y;
YUUTBIBATh BbII€JICHHbIC
YUUTEIIEM OPUEHTHPHI
JIEUCTBHSL.

DOopMHUPYIOT
MMOHUMAaHHE
0CcOoOeHHOCTEN
JKU3HU U TPyAa
B YCJIOBHSIX
uHQOpMaTH3aIN
H oO1iecTBa

§29
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43- | 3-4 OO0mas Obmas Ky Hayyamyvca: naBatb PeryasTuBHbIe: PasBurue §30
44 XapaKTepHCTHKA XapaKTEepUCTHKA XapaKTEePUCTUKY [TnanupyroT CBOM NEHCTBHA B CBA3H | OCO3HAHHOTO,
I1ETOYHBIX IIETOYHBIX IIETOYHBIM METAIIIaM 110 C TTOCTaBJICHHOM 3a/1aueii n YBAOXHUTEIBHOTO U
METaLIOB METAaJUIOB. nx noipkeruto B [ICX0D YCIIOBHSAMH €€ PEIICHHUS I0OpOKeTaTeNbH
Meranisl B J.N.Menneneena, Ilo3naBaTeabHbIE: Or0 OTHOILLIECHUS K
npupoze. Obmme HCCIIeIOBATh CBOMCTBA CraBaT u GOpMYIHPYIOT HETH U IpyroMy
CHOCOOBI UX IIEIOYHBIX METAJLIIOB — npoOJieMbl ypoka yesnoBeky. Ero
TIOJTYYCHHUSI. KaK IPOCTHIX BELIECTB. KommykaTuBHbIE: MHEHHIO,
CtpoeHue aTOMOB. Honyuam gosmoocrocmo AJIEKBaTHO HCIIOJIB3YIOT pEUEBbIC CIIOCOOHOCTH
lenoynsre Hay4umscs: TpaMOTHO cpeacTBa A 3GPEKTUBHOTO BECTH JTUAJIOT C
MeTaIbl — o0palarhses ¢ BeeCTBAMU | PEIeHNs] KOMMYHUKATHBHBIX 337a4 | JPYTUMH JIIOAbMHI
TIPOCTHIE BEIECTBA B IMOBCEIHEBHOM JKU3HHU.
45- | 5-6 OoOmasn OO6mas KV. Hayuamwca: naBath PeryasiTuBHbIE: Passutne §31
46 XapaKTepI/ICTHKa XapaKTCpUCTHUKA XapaKTCpUCTUKY HHaHI/Ip}/IOT CBOHU Z[GP'ICTBHSI B OCO3HaHHOTO,
[IEJIOYHO3EMENb- | 2IEMEHTOB IEJIOYHO3EMENIbHBIM CBSI3U C IIOCTABJICHHOM 3a7a4el U | YBAXKUTEIBHOTO
HEIX METAILIOB II1aBHOM MeTajiaM o X YCIIOBUSIMH €€ pELICHUs "
noarpymmns! 11 nospkennio B [ICX3 IHo3HaBaTe/ibHbIE: no0porKenaTenb
TPYIIIIBL. Hd.N.Meunneneena, CtaBsr u GOpMYJIUPYIOT LIEIH U | HOTO
Crpoenue XapaKTepH30BaTh COCTaB | MPOOIEMBI ypoKa OTHOLIEHUSA K
aTOMOB. aTOMOB, UCCIIEIOBATh KommykaTuBHbIe: Jpyromy
[[lenouHO3EMEND CBOMCTBA LIEJIOYHBIX AJIEKBaTHO HUCTIONB3YIOT yenoBeky. Ero
HbIE METAJIJIOB — KaK peUeBbIE CpEeNICTBA IS MHEHHIO,
METaJIbl — IPOCTBIX BELIECTB. 3¢ (EeKTUBHOTO pelIeHuUs CIOCOOHOCTH
POCThHIC Tonyuam KOMMYHHUKATHUBHBIX 33]1a4 BECTH JIMAJIOT C
BelIECTBA B803MOMNCHOCHb JPYTUMHA
Hayuumsvcs: TpaMOTHO JIFOABMU
oOpatmatscs ¢
BEIIECTBAMHU B
[IOBCEJHEBHOM JKU3HU
47 7 JKéctkocts Boabl u | Kectkocts Boabl 1 | Y3UPY Hayuamcs: PerynsituBHble: DopMUpPYIOT §32
CIIOCOOBI €6 CIOCOOEI ee JIaBaTh OINPECIICHUS PaznnyatoT crioco6 u pe3ynbrar yMEHHUS
yCTpaHeHus yCTpaHEHHUsL. TIOHSTHSM «OKECTKOCTh JIeWCTBHS HCIIONIb30BATh
JdeMoHcTpauum: BOJIBI» ,0IIUCBHIBATH Ilo3naBartenbHbIC: 3HaHUS B OBITY
O6pasip CBOICTBA yrOIbHON BnageroT o6mmM mpreMom
TIPUPOIHBIX KHUCJIOTHBI, COCTABJIATH peuicHuA 3aga4
COEJITUHEHU M YpaBHEHHUS peaKkiuii, KommykaTuBHbIE:

yraepoaa. O6pasist
BaXKHEUIIIUX JJIS
HapOJHOTO
X03s1iicTBa
KapOOHATOB.

COOTBETCTBYIOIINX
«IIETIOYUKEY MPEeBPAIICHUH ,
COCTaBJISITh HAa3BaHMS

coJiel YroJbHOW KHCIIOTHI,
MIPOBOJUTH KAUE€CTBEHHYIO

JloroBapuBaroTcs 0 COBMECTHOM
JIEATEIBHOCTM, PUXOJISIT K 00IIeMy
PELIeHHIO
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39. Ilepexon
KapOOHATOB B
THIPOKAapOOHATHI.
40. Paznoxxenue
THIpoKapOoHaTa
HaTpU

peaxIuio Ha kapOoHar -
HOH

Honyyam eosmoacHocme
Hayuumucs:
MIPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA
BEIIECTB HA OCHOBE UX
CBOMCTB U CTPOEHUS

48 [IpakTuueckas Kectkocts BobI M | TTP Hayyamcs: obpamatbess | PeryasiTuBHbIe: OgnaneHue §32
pabora 6. Croco0bI ee ¢ 1abopaTopHBIM OCyHIECTBIISIIOT MOIIATOBBIN HaBBIKAMU JIJIs
«Ilonyuenue YCTpaHCHHA 000pyZIOBaHUEM H KOHTPOJIb 10 PE3YJIbTATy MPAaKTHUYECKON
KECTKOI BOJbI 1 HarpeBaTeIbHBIMH JeSTeIILHOCTH
CIOCOOBI €€ npudopamMu B Ilo3HaBaTeabHBIE:

YCTpaHEHUSI» COOTBETCTBHU C CTposT peueBoe BHICKA3bIBAHUE
MpaBUJIaMU TEXHUKHU B YCTHOW 1 MUCHbMEHHOH opme
Oe3onacHoCTH, KomMmykaTuBHbIE:

OIMCHIBATh XUMUIECCKUN | YUUTHIBAIOT pa3HbIC MHCHUS U
9KCIIEPUMEHT C CTPEMSTCS K KOOPIMHAIUH
TMOMOILBIO SI3bIKA pa3IUYHbBIX MTO3ULIUHI B
XHUMHUH, 1€J1aTh BBIBOJBI COTPYAHUYECCTBC

O pe3yybTaTaM

9KCIICPUMEHTA.

Tonyuam

603MOJICHOCTID

HAyuumocsi: 0CO3HABATh

HEOO0XOIUMOCTb

coOmonenus npasui b

u OT anda coxpaHeHus

CBOETO 37I0POBbSI U

OKPYKaroIuX

49 Amomununii u ero | [lousarue KY Hayuarcs: Ilo3HaBaTenLHEIE: DopMupyroT §33

COCAMHCHMUS «amMmdoTepHOCTh COCTaBJIATH OCYILECTBIISATh IOUCK HY)KHOW | MIOHUMaHHUC
» Ha TIpEMepe YpaBHEHUS uH(popMalnu B yueOHUKe, ocobeHHOCTEH
COeXMHEHMUIA XMMHYECKUX PEaKIHid, | aTiace. ;K;Zﬁg;;lzyﬂa
AIIFOMUHUSA XapaKTepHS\,y}OmHX uHQOpMaTH3AIN
o01Ire cBOMCTBa KoMMyHUKATUBHBIE: YUUTHCS
u o01ecTBa

amroMunus. Ilosyuar
BO3MOKHOCTh
HAYYHUTBCSI: OOBSICHAT

BbIpaXXaTb CBOU MBICJIU B
COOTBCTCTBHH C 3aJa4aMH U
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b OTHU peaKI_[I/II/I B CBCTC
npeAcTaBiIeHUN 00

YCJI0BUAMH KOMMYHHKAIUH.

OKHUCJIUTEIBHO- PerynsiTuBHBIC:
BOCCTAaHOBUTEIBHBIX MPOTHO3UPOBATh PE3YJIbTATHI
MPOLECCOB YPOBHSI YCBOCHHUE U3y4aeMOIro
MaTepuana.
50- | 10-11 | XKene3o u ero Kenezo B ceere | KY Hayuarcs: Ilo3HaBaTeNbHbBIC: IIOUCK U OsnaneHue §34
51 COEJIUHEHUS MpeICTaBICHUI OOcyXnaTh CTPOCHHE | BBIICIICHUE HEOOXO0IUMOM HaBbIKaMH Ilﬂil
06 OBP aTroMa xeiesa, uH(pOpPMALIUY; CHHTE3UpOBaTh | MPAKTUIECKON
dusuueckue u VMEIOLINECS 3HAHUS; BBIOOD ACATCILHOCTH
XMMHYECKHE CBOMCTBA | OCHOBAaHUW U KPUTEPUEB IS
xenesa [oayuyar MMOCTPOCHUSI JIOTHYECKOM TN
BO3MO’KHOCTh pacCyXIeHHI, YMEHUE TTOJTHO
HAYYHUThCH: BBIPAXXAaTh CBOU MBICIIH.
pa3bACHATH cBOWicTBa | KOMMYHHMKATHUBHBIE:
’KeJie3a B CBETE (hopMHUpPOBaHKE U PA3BUTHE
IIpe/iCTaBICHUM 00 TBOPUYECKUX CIIOCOOHOCTEH.
OKHUCJIUTEIIBHO- PerynsaTuBHBIE: yMEHHE
BOCCTaHOBUTEIbHBIX OPraHU30BbIBaTh CBOKO
rporueccax u JeSITENIbHOCTD, BHIOMPATh
BJIEKTPOJIUTHUYECKON CpEACTBA IS peann3aluuu
JIACCOIAAIUN LeJIeH.

52 12 [IpaxTuueckas Pemnrenue I1P Hayuamca: obpamarbes ¢ | PeryasiTuBHble: Osnanenne §20-
pabora 7 SKCIIepH- J'IE616OpaTOpHLIM OcCyILEeCTBISAIOT NOLIaroBbId HABEIKAMH 1A 34
eeme e
9KCIIEPUMEHTAITBH ) oput
BIX 3a71a4 0 TeMe 3a/1a4 110 TEME mpubopamu B I[o3naBarte/ibHBIE:

«MeTUUIbD «DIeMEeHTHI COOTBETCTBUHU C CTpO}I;I‘ PEEB0E BRICKA3HLIBAHME B b
IA— IJ_[A- MpaBujIaM1 TEXHUKU YCTHOU U MMCbMEHHOU (bopMe
66301’[3CHOCTI/I, OIIMCHIBATH KOMMyKaTPlBHLIeZ
rpymmn XUMHUYECKHUH 3KCTIEPUMEHT | YUMTHIBAIOT pa3Hble MHEHUS U
HepHOHquCKOfI C IOMOIIBIO A3bIKA XUMHWH, CTPEMATCA K KOOp}]IiI'HaLII/II/I
Ta6HHHBI JcJiaTb BBIBOJBI I1O Ppa3JIMYHbIX TO3UIHUU B
pe3yibTaTaM COTPYAHHUYIECCTBE
XUMHUYCCKUX OKCIIEPUMEHTA.
3JIEMEHTOB Tlonyuam eo3moorcnocmo

Hayuumuvcs: 0CO3HABATh
HEOOXOIUMOCTh
cobmoerns npaBunlhb u
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OT nmnst coxpaHeHus
3I0POBbBSI OKPYIKAIOIIHX.

53 |13 Koppo3zus Kopposust V3UPY Hayuamca: ucrions3oBate | PeryasituBHbIe: YMmenue §35
METAJUIOB U METaJIJIOB U IIpU XapaKTEPUCTHKE PasmigaroT criocod u pe3ynbpTar HUHTErpUpOBaTh
CIIOCOOBI 3aIUTHI crocoOb1 6OPBOBI © METAIUIOB U UX IEHCTBUS TTOITyYCHHEIC
OT Hed Hel COEIMHEHUH MOHATHUSL Ilo3naBartenbHbIE: 3HAHUA B
«KOPPO3UsI METAJIIOBY, Bnanerot o6uum npueMom MPaKTUYECKUX
«XUMHUYECCKast KOppo3us», peuicHus 3aga4 YCJIOBUAX
«BJICKTPOXUMHUYECCKaA KOMMyKaTI/IBH])Ie:
KOppO3uAa», HAXOAUTH ,Z[OFOBapI/IBaIOTCSI 0 COBMECTHOM
CITIOCOOBI 3allUThI ACATCIBHOCTM, NPUXOJAT K 06H1€My
METaJUIOB OT KOPpPO3UH. PCUHICHUTIO
Hozzyltam BO3MOIHCHOCHIb
Haydumbsvcs | IPUMCHATD
3HaHUA O KOppO3Uu B
JKH3HHU.
54- | 14-15 | Meraisl B Meraiuisl B KVY Knaccuguyuposamo PeryasiTuBnbie: VmeHne §36
55 npupoe. TToustue npupoje: B (bopMBI IPUPOIHBIX PaznanuaroT cioco6 u pe3yiabTaTt HUHTCTPUPOBATH
0 METaJUlypruu CBOOOIHOM BUJIE coeIMHeHMiT MeTaioB, | ACHCTBUA TOMyqCHHBIC
U B BUJIE Xapaxmepuzosamp Ilo3naBartenbHbIC: 3HaHUA B
. Brnanerot o6uum npueMom MPAaKTUYECKUX
COCTMHEHH. o0rmue CHIOCOOBI
peuicHus 3aga4 YCIOBUAX
ITonsTue o TONYYEHUs  METAJLIOB: | oo = .
YKaTUBHBIE:
MCTaJLTyprin. po-, TApo- 1 | Jlorosapusarotcs o coBMecTHOi
Yeépnast u SIEKTPOMETAIUTY PTHH. JIeATETILHOCTM, TIPUXOJAT K 00IIeMy
[IBETHAsI Konkpemusupoeamp 3TV | pemenuo
METaJTypPTHUs. CHOCOOBl TIpUMeEpaMH |
[Mupomerannypru YPaBHEHUSIMU  peaKIUil
s, c COCTaBJICHHEM
THUAPOMETAILTYPIH 3JIEKTPOHHOTO OajaHca.
o, Onucvieamsb TOMEHHBIN
3IEKTPOMETAILLYP npotecc u
rud. JJoMmeHHbI! JJIEKTPOITUTAYECKOE
rpouecc. MOJy4eHUE METAILJIOB.
[lepepaboTka Paznuyams 4€pHble U
YyryHa B CTaJb. [IBETHBIE METaJLTHI,
OnexTponus3 YYTYHBI U CTaJIN
pacIuiaBoB.
56 |16 O600mmenue Ypok- YOC3 Hayuamcs: 0600mars | PeryJsiTHBHbIE: Beipaxaror HOBT
3HAHUU 110 TEME YIpaxKHEHUE C 3HaHUA U IIPEACTABIATH BrocsT HeoOXoauMbIe aJICKBAaTHOC OpeH
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«MeTaibl» HCIIOJIb30BaHUE UX CX€M, TabJIuLL, KOPPEKTHBBI B AEHCTBUE TI0CIIE IOHUMAaHUe ue
CaMOCTOSITEIBHO IIpe3eHTauui €r'o 3aBepILEHHsI HA OCHOBE €ro IPUYHH ycIexa
it paGoTHI 110 yueTa CAeJIaHHBIX OIUOOK U Heycrexa
— Io3HaBaTeabHBIE: yaeOHOU
NPOBEPOUHBIX CrposT PEdeBOe BLICKA3BIBAHAE | IEATEIBHOCTH
N B YCTHOH 1 IMCbMEHHOU (hopme
TECTOB, 3aJaHUU
. KommykaTuBHBIe:
1 yHpaXKHCHIH KoppektupyroT neiictus
napTHepa
57 | 17 Kontponbhas VYpok konTposia u | YK Hayuamcsa: npumensts | PeryiasiTuBHBIE: OCYLIECTBISIIOT | BeIpaxkaroT He
pabora 3 mo TeMe | OLIEHKH 3HAHUI [I0JTy4Y€HHBIE 3HAHUS U MOIIATOBBIM M UTOTOBBIN aZieKBaTHOE 3a1aH
«MeTaael) yJammxcs C(bOpMPIpOBaHHLIe KOHTPOJIb IO PE3YJIbTATy IIOHUMAaHHEC 0
YMEHHUS [T peleHus Ilo3HnaBaTesabHbIE: MIPUYHUH ycrexa
yueOHBIX 3a1a4 CTPOSIT pe4yeBOe BhICKAa3bIBAaHUE B | U HEycCIexa
YCTHOH M MMCBMEHHOU opme yaeOHOH
KomMMmyKkaTHBHBIE: yUUTHIBAIOT | AEATEIBHOCTH
pa3Hble MHEHUS U CTPEMSATHCS K
KOOpJMHALINU Pa3TUYHbIX
MO3MULHUI B COTPKYAHUYECTBE
XUMUA ¥ OKpY:KaoLias cpeaa (2 4)
58 |1 Xumuaeckast Crpoenne 3emmn: | KY Hnmezpuposams PeryasiTuBHblIe: Bripaxator §37
OpraHu3aIus SIIPO, MaHTHS, CBEZICHHUS T10 BHocsaT HeoOxoauMbIe aZieKBaTHOE
IUTAaHETHI 3eMJIst 3eMHasl Kopa, HX ¢uznueckoii reorpaduu | KOPPEKTHBHI B JEHCTBHUE MOCIIE NOHUMAaHue
XUMHYECKUHN B 3HAHUS O XUMUYECKOW | €ro 3aBepIICHHs Ha OCHOBE €TI0 MIPUYHUH ycrexa
COCTaB. OpraHU3alliy TJIAHEThl. | y4eTa CACIaHHBIX OIINO0K U Heycrexa
Jlurochepa u eé Ilo3HaBaTeabHBIE: yueOHOM
XUMUYECKUN Xapaxmep uso6amb CTposT peueBoe BHICKA3bIBAHUE | AEATEIILHOCTH
COCTaB. XUMHUHCCKIH COCTAB | g yeTHOM M MUCHMEHHOH (GopMe
Munepaisl. TCOJIOrHHeCKIX KommykaTnBHbIe:
Pynpr. obonoyex 3emn. KoppektupyroT neiictus
OcanouHbie nmapTHepa
TIOPOJIBL. Paznuuams Munepaisl u
TMone3usie TOpHBIE TIOPOBI, B TOM
HCKOTIaeMBbIE. UCIIC 1 PyIb
XUMUYECKUH
COCTaB
ruzpocdepsl.
XUMUYECKU I
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coCTaB

aTMocQepBHl.

59 |2 Oxpana Hcrounnkn Ky Xapaxmepusosame PeryasiTuBHbIe: YMeHne §38
OKpY KaIoIIeH XUMHIECKOT0o MCTOTHUKH XUMHIECKOTO | Pa3in4aroT Criocod U pe3yJibrar AHTETPUPOBATH
Cpelnbl OT Zi;?;‘:f;:ﬁ ?:;relz[ﬁHeHm OKpYRaIomeH | rejicTRus MOy deHHbIC
XUMHUYECKOIO CpeIbL. H03H3BaTe6ﬂbeIe. 3HAHUA B
3arpsi3HEHUS [0GaILHEIE Onucwvisams TI00aIbHBIE Brazeror oOmmm nmpreMoM MPAKTUIECKUX

3KOJIOTHUECKHE 9KOJIOTUYECKHE Ipobyempl | PCHICHMS 3a1a4 YCIIOBHSAX
npo6IeMbl 4eJI0BCUECTBA, CBs3aHHble | KoMMykaTHBHBIE:
YeJI0BEUEeCTRA: C XMMUYECKHM JoroBapuBarotcsi 0 COBMECTHOU
MApHUKOBBIT 3arpASHCHUCM. JIESITENBHOCTM, IPUXOJAT K
e, Ilpeonazame yTH obemy pereHnto
KUCJIOTHBIE TOXKTH, e —
O3OHOBBIC  JIBIPEL. BO3/ICHCTBUSI XUMHUUYECKOTO
MesxnynaponHoe 3arpsi3HEHUS Ha
COTPYIHHYECTBO B OKDYIKAIOMIYEO CPEY.
obnacT  OXpaHsbl
OKpy Karolen
cpebi or Tpusooums npuMepsbI
XHMHUUYECKOTO MEKAYHAPOLHOTO
3arpsI3HEHUS. COTpYAHUYECTBA B
«3enéHas XUMHUI». obnactn OXpaHbl
OKpYKaroIIiei cpezbl OT
XMMHUYECKOTO 3arpsi3HEHUsI
O000meHne 3HAHNUI 110 XMMWH 32 KYpPC OCHOBHOI mKkoJbl. [ToagroroBka k OcHoBHOMY rocyaapcrBeHnomy sk3ameny (OI'9) (7 )
60 1 Bemectsa IpocTeie U vVOC3 Ipeocmasnsime PeryisiTuBHbIE: Vmenue §39
CJIOJKHBIE uHdopmanuio 1o Teme | Pa3nuuarot cnocod u pe3ynbTar HMHTErPUPOBATh
BEIIIECTRA. «Ilepuonuyeckuil 3aKOH U | OEHCTBUS MOJIyY€HHbIE
MeTasisl 1 [Mepnopnueckast cucrema | [lo3HaBaTesibHbIE: 3HAHHSA B
HEMETAIUTHI , . W. MenneneeBa B cBere | Biagerot o0mmM npuemMom MPAKTHYECKHUX
TEOPHH CTPOCHUS aTOMa» B | PEIICHUS 3a/1a4 YCIIOBHSX
cocTas, BHJIC Ta0JIMII, cxeM, | KommykaTuBHbIe:
Kiaccuurarus

OIOPHOTO KOHCIIEKTa, B
TOM YHCJIe C IPUMEHEHUEM
cpeacts UKT.
Buinonnamo
3aJ[aHus IO TEMeE.
Ilpeocmagname
nH}popManuio 1o remMe

TCCTOBBIC

JloroBapuBaroTcs 0 COBMECTHOM
JIEATEIBHOCTM, PUXOJISIT K 00IIeMy
PEIIeHHIO
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«Buapl XUMHUYECKHX
CBSI3€H U TUIIBI
KPHCTAJUTHYECKUX
pewérok. Bzaumocss3p
CTPOEHUS U CBOMCTB
BEIIECTB» B BUJIE TAaOMHII,
CX€M, OIIOPHOTO
KOHCIIEKTa, B TOM 4HCJIE C
MIPUMEHEHHUEM CPE/ICTB
UKT

61 |2 XUMHYECKHE Knaccuduxarus YOC3 Ipeocmasnsimo PerynsaruBHbie: YMeHue §40
peaxImu XAMUYECKHAX nHdopmanmio 1o Teme | Pasnuuaror ciocob u pe3ynabTar UHTETPUPOBATH
peaxiuii o «Knaccudukanus JCHCTBHSA ITOTy4EHHBIC
DPa3IHYHbIM XUMHUYecKUX peakiuid 1o | [lo3HaBaTeJibHbIE: 3HAHUS B
MPU3HAKAM pasNMuYHBIM ~ TpHU3HaKaM. | Braneror oOmmMm npuemMom MIPAaKTHYECKNX
CkopocTb XMUMHUYECKHUX | PELICHHS 3a1a4 YCIOBHAX
peaknuit» B Buae Tabmmu, | KommykaTruBHbIe:
CXEM, OTIOPHOTO
KOHCTICKTA, B TOM 9HCIIE € | JloroBapHBaIOTCS O COBMECTHOI
IIpUMCHCHUEM CPCACTB | nesTenbHOCTH MO/ PYKOBOIACTBOM
UKT. YIUTEIS
Buvinoanamo TecToBBIE
3aJ[aHusl TI0 TeMeE.
Xapaxmepuzosamb
OKHCIIUTEBHO-
BOCCTaHOBHTEIIbHBIC
peaKuy, OKUCIUTENb U
BOCCTaHOBHTEIIb.
Omauuame ~ 3TOT  THI
peakuuid  OoT  peakuui
oOMeHa.
3anuceieams ypaBHEHUA
OKHCIIUTEJIBHO-
BOCCTAHOBUTCJIIbHBIX
peakiuii ¢ TOMOIIBIO
AJIEKTPOHHOTO OayaHca
62- | 3-4 | OcHOBHI Xumuueckue yOC3 Xapaxmepuzosambo PeryasiTuBHbIE: Bripaxarot §41
63 HeopraHquCKoﬁ CBOMCTBA 061]11/16, ocobeHHbie u | BHOCAT HeoOX0aHMEBIe aJICKBAaTHOE
XUMUH HPOCTBIX MH/IUBHIyaTbHbIE KOPPEKTUBHI B ICMCTBUE TIOCIIE IMIOHUMAaHUE
BEIIECTB. CBOICTBA Kucyior, | SO 3aBCPIICHUS Ha OCI-éOBe €ro NIPAYXH yCTeXa
XapakTepHbIe OCHOBAHMiA, coneil B yyeTa CACIaHHbIX OLINO0K u Heycr[vexa
ITo3HaBaTeJbHbIE: yaeOHOI
XUMHHCCKHC cBere Teopun CTposiT peueBoe BHICKA3hIBAHUE JIESITETbHOCTH
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CBOMCTBa 3JIEKTPOJIUTHYECKON B YCTHOW 1 MUCHbMEHHOH (opme
coneoGpa3y101u JTUCCOITUAIH. KOMMyRaTI/IBHLle:
HX OKCHIOB, Apeymenmuposams KoppexkTupytot neiictus
TH/IPOKCHJIOB BO3MOKHOCTb TapTHepa
(ocHOBaHHii, MPOTEKAHUSA §
KUCIIOT I XUMHUUYECKUX PeaKIui
aM(OTEepHBIX B pactBopax
3JIEKTPOJIUTAX UCXOAA
TUAPOKCUJIOB), o
N W3 YCIIOBUM.
conen Knaccugpuyuposamo
HEOPTraHUYECKHUE
BEILIECTBA 10 COCTaBY
U CBOMCTBAM.
Ilpusooums ipuMepsI
IpeACTaBUTENEN
KOHKPETHBIX KJIACCOB
U TpyIn
HEOPraHUYECKUX
BEIECTB
64 IloBTOpEenue n Ypok- YOC3 Hayuamcsa: 0600mars | PeryasTuBHblie: Beipaxaror [ToBT
00001IeHune 1o YIpaKHEHHE C 3HAHUS U MPEACTABIATh | BHOCAT HEOOX01UMbBIC aJICKBaTHOE opeH
TeMe. HCIOTb30BAHUE UX CXeM, Tabu, KOPPEKTHBHI B ICHCTBHE TTOCTIE HOHMMaHUe He
TTo/rOTOBKA K CAMOCTOSTENE- Npe3eHTaIni €ro 3aBepIIeHHs] Ha OCHOBE €To IPUYHH yCIexa
KOHTPOJBHOI HOt paBOTHI 0 yueTa CAETaHHBIX OINO0K u Heycriexa §37-
Ilo3HaBaTeabHBIE: yueOHOM 41
pabore BBITIOTHCHUIO CTposAT peueBoe BHICKA3bIBAaHUE | ESTEIBHOCTH
TIpPOBEPOTHBIX . B YCTHOH 1 IMCbMEHHOU (hopme
TECTOB, 3a/aHNH KommykaTuBHbBIE:
¥ yNpaKHeHHH KoppekTupyroT aeicTBust
napTHepa
65 Kontponbnas Ypoxk koHTponsi u | YK Hayuamca: npumenars | PeryjasiTuBHbIe: OCYIIECTBIISIOT | BoipaxaroT He
pabora No4 | ouenku 3HaHWMI MOJTyYEeHHBIE 3HAHUS U MOLIAroBbIM M UTOTOBBIN a/IeKBaTHOE 3amaH
«Utoropas no | ydammxcst chopMHPOBaHHbIE KOHTPOJIb 110 PE3YJIbTaTy NOHUMAaHUE 0
Kypcy OCHOBHOI YMEHUS JUTS PEIIeHUs Io3naBaTteabHbIE: NPUYHH ycrexa
— yueOHBIX 3324 CTpOSIT pedYeBOe BHICKAa3bIBAaHHE B | M HEycCIexa
YCTHOMW M MMCbMEHHOH opme yueOHOM
KoMMykaTHUBHBIE: YUUTHIBAIOT | JICATEIILHOCTH

Pa3HBIC MHCHUSA U CTPEMATHCA K
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KOOPIWHAIINA PA3THIHbBIX
TTO3UIIAN B COTPKYTHUICCTBE

66 | 7 AHanu3 Koppexmupo- KY Buinonnams tectel U | Buinoanamo TecThl U Bripaxaror [TosT
KOHTPOJIbHOU éaxa 3HAHUS B YIOpaXXHCHUS, peuiams | YOPOKHCHUS, peuwiams 3a7adn | al€KBaTHOE OpeH
paboTHI. COOTBETCTBHU C 3aJla4d 1O TEME. 10 TEME. MOHMMAHUC ue
[Monsenenue TTAHHpYEMBIM IIposooums oueuky | IIpo6ooums OLEHKY Ep;g‘iiey;gexa §37-
UTOTOB To/1a. PE3YIBTATOM co6CTBeHHL£x COOCTBEHHBIX JOCTH)KCHUN B ye 6};{oﬁ a1

JOCTH>KEHHH B YCBOEHUU TEMBI. CATEIBHOCTH
YCBOCHHUU TEMBI.
Koppexmuposamsb cBou
Koppexmuposamn 3HAHUA B COOTBETCTBUU C
CBOM 3HAHHUS B TJIAHUPYEMBIM PE3YJIbTaTOM
COOTBETCTBUH C
IJIAHUPYEMbIM
pe3yNbTaTOM
67- PesepBHoe Bpems
68

B texcTe mporpamMmel UCTIOIB3YETCSl CUCTEMA COKPAIICHUI:
VY3UPY — ypok 3aKperuieHus U pa3BUTUSI YMEHUH

YUH3 — ypok u3y4ueHus: HOBbIX 3HAaHUI

YK — ypok KOHTpoOIs

YOC3 — ypok 00600111eHUSI U CUCTEMATU3AIMN 3HAHUN

KY — xoMOuHMpOBaHHBIN 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

Koppekrupyromniue
MEpOTIPUSITHS

Jara
IPOBEACHH
s 110 (haKTy
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