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Pabouas mporpamma mo XMMHHM MOCTPOE€HAa Ha OCHOBE (YyHIAMEHTAIBHOTO sIpa
COJiep>KaHusl OCHOBHOTO 0OImIero oOpa3oBaHUs, TpeOOBaHMN K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMbl OCHOBHOT'O 00I1IIero 00pa3oBaHusi, TPEOOBAHUM K
CTPYKTYpE OCHOBHOW 00pa30BaTENbHON MpOrpaMmbl OCHOBHOTO 00IIero oOpa3oBaHMUs,
npornucanHbix B DeneparbHOM  TrOCYJIapCTBEHHOM  00pa3oBaTeNbHOM  CTaHAapTe
OCHOBHOTI'0 00111eT0 00pa3oBaHus, a Takxke KoHIenuu 1yXoBHO-HPaBCTBEHHOTO pa3BUTHUS
Y BOCIHUTAHUS TpakaanuHa Poccun.

[IpenonaBanue y4yeOHOro Kypca «XHUMHH» B OCHOBHOW IIKOJIE OCYIIECTBISIETCS B
COOTBETCTBUM C OCHOBHBIMM HOPMATHUBHBIMHU JOKYMEHTAMU M HUHCTPYKTHUBHO
METOJUYECKUMU MaTepUaiaMu:

v' 3akon Poccuiickoit @enepanun «O6 obpazoBanuu B Poccuiickoit Penepanum» oT

29.12.2012r. Ne273-®3;

v’ depmepanbHbIl TOCYIapCTBEHHBIA 00pa3oBaTEIbHBIA CTAHIAPT OCHOBHOIO OOIIETO
oOpa3oBaHusi, YTBEPKIICHHbIN Mpukazom MuHoOpHayku Poccum ot 17.12.2010 Ne
1897 «O0 yTBep>KI€HHH W BBEJICHUU B JIEUCTBUE (PeaepaIbHOr0 rocy1apCTBEHHOTO
00pa3oBaTeNbpHOTO CTaHAapTa OCHOBHOIO OOIIEro obpasoBaHuUs» (B peid. MpUKa3a
Muno6puayku Poccun ot 29.12.2014 Nel644)

v Xumus. PaGoune nporpammel. [Ipeamernas naunus yaeOonukos O. C. Tabpuensna,
H. T. OcrpoymoBa, C. A. CnaakoBa. 8—9 kiaccel: ydeOHOE TMOcoOue s
obmeobpazoBarenbHbix opranuzanuii / O. C. I'adbpuensn, C. A. CraakoB — M.:
[Ipoceemenue, 2019. ( ABTOpCcKas mporpamma)

v" B cootBercTtBuu ¢ OOIT OO0 MBEOY COIII Ne 6 cena HoBocenutie

ean Kypca:

. Dopmuposanue y y4ammxcsl LEIOCTHOW €CTECTBEHHO — HAYYHOU KapTHHBI
MHpa.

. Pazeumue mo3HABATENBHBIX MHTEPECOB, MHTEJUICKTYaJbHBIX U TBOPUYECKHUX

CIIOCOOHOCTEH ydamuxcsi B TMPOIECCe M3YYCHUS XUMHUUYECKOW Hayku W e€ BKJIaja B
COBPEMEHHBII HAyYHO - TEXHUYECKUH Tporpecc; (HOPMUPOBAHHE BaKHEUITUX
JIOTUYECKUX OIepalyii MbIIUIeHUs (aHaau3, CHHTe3, 0000IeHrne, KOHKpeTHU3allus,
CpaBHEHHME W JIp.) B MpPOIECCE IMO3HAHUS CUCTEMbl BAXXKHEHITUX TOHSATHUM, 3aKOHOB U



TEOpHUH O COCTaBE, CTPOSHUH, CBOMCTBAX W MPUMEHEHNN XUMHYCCKUX BEIIIECTB.

. Bocnumanue yoex1EHHOCTH B TOM, YTO MPUMEHEHUE MOJTYUYCHHBIX 3HAHUN U
YMEHUH 10 XUMHH SBIISICTCS OOBEKTUBHONW HEOOXOIUMOCTBIO JIJIsl 0€301MacHOi paboThI ¢
BEIIECTBAMH U MaTepHallaMH B OBITY U Ha ITPOU3BOJICTBE.

. Ilpoexkmuposanue u peanuzayus BHITYCKHUKAMUA OCHOBHOMW IITKOJIBI JTHMYHOU
00pa3oBaTeNbHON TPAEKTOPUH: BBIOOp Tpoduiis OOydeHHs] B CTapiieid IIIKOJIC WIIH
npodeccuoHamTEHOTO 00Pa30BaATEIHLHOTO YUPESKICHHUS.

. Ognadenue KuouesbiMu KOMHEmMeEHYUAMU: YIeOHO-TIO3HABATEIHHBIMH,
UH(POPMAIIMOHHBIMH, IICHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMHU.

JUIs  JOCTHXKCHHMSI STHX IIeed B Kypce XHMHH Ha CTYINEHH OCHOBHOTO OOIIETo
00pa30BaHMsI PEIIAIOTCS CIACAYIONINE 3aJa4u:
v’ (hOpMHPYIOTCS 3HAHUSA OCHOB XMMHYECKOM HAYKH — OCHOBHBIX (DAKTOB, ITOHSTHIA,
XUMUYECKUX 3aKOHOB U TEOPUH, BEIPAKCHHBIX MIOCPEACTBOM XUMUUYECKOTO SI3BIKA;
v\ pa3sBHUBAlOTCI yMEHHS HaONMIOmaTh H  OOBACHAIOT XHMHYECKHE  SIBICHHS,
IPOUCXOJIAIINE B IPUPOJIE, TAOOPATOPHBIX YCIOBUSIX, B OBITY U Ha MPOU3BOJICTBE;
v proGpeTaroTCs CHelraibHble YMEHUS M HaBBIKHM [0 0€30IaCHOMY OOpAIEHHIO C
XUMUYECKMMHU BEIIECTBAMH, MaTeprajaMu | MPOIECCaMU;
v’ (hopMHpYETCS T'YMAaHUCTHYECKOE OTHOIIEHHE K XUMHUH KaK [IPOM3BOAUTEILHON CHIIE
00111eCTBa, C TOMOIIBIO KOTOPO pelIatoTcs ri1o0aibHbIe MPOOJIEeMbl YETIOBEYECTBA;
v’ OCYIIECTBISIETCS MHTErpanus XMMHYECKOW KapTUHBI MHUpPA B €AWHYI0 HAYYHYIO
KapTHHY.
MECTO YYEBHOI'O TIPEJMETA B YYEGHOM IIJIAHE

®deepanbHbIN TOCYIaPCTBEHHBIN 00pa30BaTEeIbHBIA CTAHIAPT MPEAyCMaTPUBAET U3YUCHHUE Kypca
XUMHH B OCHOBHOHM IIIKOJIE KaK COCTaBHOM dYacTu mpeaAMeTHOH oOnactu «EcTtecTBeHHOHAy4YHBIE
MPEIMETHD.

Kypc xumuu B 8—9 kiaccax paccuuTaH Ha 2 yaca B Hejaento B oObeMe 136 yuyeOHBIX 4acos.
W3yuenmne 3TOro Kypca JaeT BO3MOXKHOCTh BBHITYCKHHKY OCHOBHOW IIKOJIBI ycrmemHo ciaatb OI'D mo
XMMHUU KaK IpeaMeTa 1o BEIOOpY.

[Ipennaraemplii Kypc, XOTS M HOCUT OOLIEKYJIbTYpHBIM XapakTep W HE CTaBUT 3aJauyy

npo¢ecCHOHATBLHON NOArOTOBKH 00yUaroIIKXCsl, TEM HE MEHEe, I03BOJISIET UM OIPEJIEIUTHCS C BBIOOPOM
npoduis oOyueHus B CTapliel mIKoe.

CoaepixaHnue nmporpaMmbl
Xumus 8 kiace
(68 uacos, 2 yaca B HeJ1eJI10)

HauajbHble NOHATHSA U 3aKOHBI XUMHH
Tena u BemectBa. CBOlCTBa BEMIECTB. DTaTOHHBIC (PU3UUECKHE CBOMCTBA BElIeCTB. MaTepuaisl 1
MarepuaioBeneHne. Poilb XUMUU B ’KU3HU COBpEMEHHOTro oOmiecTBa. OTHOIIEHWE OOIIECTBA K XUMUU:
xemohunus u xemopoous.

Mertoanl N3YUCHUA XHUMUU. Ha6J’IIOIIeHI/Ie. 9KCHCpI/IMeHT. MOIIGHI/IPOBaHI/IC. Mogenu



MaTEpHaJIbHBIC U 3HAKOBBIC NI CUMBOJIbHBIE.

I'a3b1. XKuakoctu. TBEpable BemecTBa. B3anMHble nepexobl MEXy arperaTHbIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnuMarnusi) u jaecyOnuMManusi, KOHACHCAIMS W UCIApeHHe, KPUCTAIUIM3aLUs U
IIJIaBJICHUE.

®uznyeckue sBiIeHUs. YncTele BellecTBa U cMecu. | OMOreHHbIE U reTeporeHHble cMecu. Cmecu
razooOpasHble, xuakue u TBEpAble. CrnocoObl pa3/iesieHus] CMecel: NeperoHkKa, WM IUCTHIUIALNA,
OTCTauBaHue, (PUIbTPOBAHUE, KPUCTAIIN3ALMS WIK BblapuBaHue. Xpomartorpadus. [Ipumenenue sTux
CIIOCOOOB B J1a00PaTOPHOM MIPAKTUKE, HA IPOU3BOJICTBE U B OBITY.

XHWMHYECKUE DIIEMEHTBI. ATOMBI U MOJIEKYIbI. 1IpocThie 1 cioXHBIE BemecTBa. AJUIOTPONUS Ha
npumepe kucinopoga. OCHOBHBIE IOJIOKEHHMS aTOMHO - MOJIEKYJsspHOro ydeHus. Monbl. BemectBa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHUS.

3HaKku (CHMMBOJIBI) XMMHYECKHX AJIEMEHTOB. MH}opMaIus, KOTOPYIO HECYT 3HAKHM XUMHUYECKHUX
3JIEMEHTOB. OTHMOJIOTHSI HAa3BaHUM HEKOTOPBIX XHUMHYECKHX 3JIeMEHTOB. llepuoamueckas Ttabnuua
xumuueckux snemeHTtoB JI. M. MenneneeBa: KOpPOTKONEPUOAHBIM W JJIMHHOIEPUOIHBIM BapUaHTBHI.
Ilepuone! u rpynmsl. ['maBHast u moOouHas moArpynnsl, Ui A- u b-rpynnel. OTHOCUTENbHAsE aTOMHAs
Macca.

Xumnueckue ¢opmyiasl. MHaekcbl u koapduuuenTsl. OTHOCUTEIbHAsT MOJEKYIsSpHas Macca.
MaccoBast 10T XUMHUYECKOTO 3JIEMEHTa B COeqUHEHWH. MHopmanus, KOTOPYIO HECYT XUMHYECKHE
bopmyIbI.

Banentrocts. CTpykTypHBIE (hopMyibl. XUMHUECKHE DJIEMEHTBI C TIOCTOSIHHOW M TEPEMEHHOU
BaJICHTHOCThIO. BbIBOA  Qopmynbsl coeiuHEHHs 1O BajgeHTHOCTH. OrmpeneneHue BaJeHTHOCTH
XMMHYECKOro 3JeMeHTa 1o ¢opmyne BeniectBa. CocTaBieHuEe Ha3BaHUN COEJUHEHUH, COCTOSILUX U3
IBYX XMMHYECKUX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IIOCTOSHCTBA COCTABA BEILIECTB.

Xumuueckue peakuud. PeareHTBl M HMpoayKThl peakuuu. [Ipu3HaKM XUMHUYECKHX PEaKLIMi.
VYcnoBus ux NpoTeKaHWs M NpekpameHus. Peakuuu ropeHus. DK30TEPMUYECKHE M DHIOTEPMUYECKUE
peakuuu.

3aKOH COXpaHEHHUsI MacChl BeEIIeCTB. XHUMUYeckue ypaBHeHUs. COCTaBIEHHE XUMHYECKHX
ypaBHeHU. MH(pOopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudpukanys XuMHUYECKUX peakUuui MO COCTaBy M YUCIY pPEareHTOB M MPOJIYKTOB. THIIBI
XUMHUECKUX peakuui. Peaknuum coeanHeHus, pas3iioKeHUs, 3aMelleHus U oomeHa. Kartanuzatopsl u
KaTaJlns.

JdemMoHcTpanuu
* Kosmteknus MaTepuaaoB U U3AETHH U3 HUX.
*  Mopenu, ucnoib3yeMble Ha ypokax (hU3HKHU, OMOJIOTHUU U Teorpaduu.
*  OOBEMHBIEC U MAPOCTEPIKHEBBIE MOJIEIIM HEKOTOPBIX XUMHUECKUX BEIICCTB.
*  Mopenu KpUCTaJUIMIECKUX PEIIETOK.
* CoOupanue npubopa sl MOTyYeHHS Ta3a U MPOBEpKa ero Ha TePMETUIHOCTb.
* Bo3sronka cyxoro Jipaa, oaa wiv HadTaauHa.
* ArperaTHble COCTOSIHHS BOJIBI.
* Paszgenenne ABYX HECMEIIUBAIOIINXCS KHUIKOCTEH C ITOMOMIBIO EUTETLHON BOPOHKH.
* Jluctumnsitop u ero padora.
* VYcranoBka mia GriibTpoBaHus U e€ padoTa.

* VYcraHOBKa I BhITapUBaHUA U €€ padora.



*  Kosmtekuus ObITOBBIX TPUOOPOB [Tl (PUIBTPOBAHUS BO3IyXa.
* Pazgenenue Kpacsiiero BemiecTsa (haomacrepa ¢ MOMOIILI0 OyMaXHON XpomaTorpaduu.
*  Mojenu aJuIOTPOMHBIX MOAU(PHUKAINN YIIIepoaa U CEphl.
* Ilosydenue o30Ha.
* Tloprperst 1. 5. bepuenuyca u JI. . Menneneesa.
* KopoTkoneprnoaHslii U JUIMHHONIEpUOAHBIN BapuaHThl [leprnoauyeckon cucremsr /1. U.
Meunneneena
* KoHcTpynpoBaHHE IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.
* Amnnapat Kunna.
* Pasnoxenune 6uxpomara aMMOHHSL.
* T'openue cepbpl 1 MarHMEBOM JICHTBI.
* Tloptpetst M. B. JlomonocoBa u A. JI. JlaBya3be.
*  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChl BELIECTB.
* T'openue ocdopa, pacTBopeHHEe MPOAYKTa TOPEHHSI B BOJIC M HCCIIEIOBAHUE MTOTyYEHHOTO
pacTBOpa JAKMYyCOM .
* BsaumopaeicTBHE COJISTHON KUCIOTHI C IUHKOM.
* Tlonyuyenue ruapoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUM.
JlabGopaTopHbie ONBITHI
. O3HaKOMIIEHHE C KOJUIEKIIUEH Ta00paTOPHOM TTOCY/IBI.
. IIpoBepka npubopa Jyist MOIy4eHUsI ra30B Ha T€PMETUYHOCTb.
. O3HaKoMIIeHHE C MUHEpalaMy, 00pa3yloIUMU I'PaHUT.
. IIpuroroBieHne reTeporeHHON CMECH MOPOLIKOB CEPBI U JKeJle3a U UX pa3fiesieHuE.
. B3aumopeiicTBue pacTBOpPOB XJIOPHJIOB U MOJUJIOB KallUsl C paCTBOPOM HUTpaTa cepedpa.
. [Tonyuenue runpokcuaa meau(ll) u ero B3aumopencTBue ¢ cepHON KUCIOTOH.
. B3anmopeiictBrue pacTBopa COJbl C KUCIOTOM.

. HpOBepKa 3aKOHa COXPAaHCHUA MACChI BEIICCTB HA IPUMEPEC B3aUMOJCUCTBHUS IIEIOYM U KUCIOTEHL.

© 0N U~ WN P

ITpoBepka 3akOHa COXpaHEHHS MacChl BELIECTB Ha NPHUMEpPE B3aUMOACUCTBMS ILEIOYU U COJIHU
xenesa (I11).
10. Pasnoxkenne nepokcuia BOJOPo/Ia ¢ MOMOIIbI0 okcuaa mapranmna (IV).
11. 3amemienue xene3oM MM B MEHOM KYIIOPOCE.
IIpakTnyeckune padornl
1. 3HAaKOMCTBO ¢ JIabopaTopHbIM 00opyaoBaHueM. [IpaBuia TeXHUKN O€30MacCHOCTH NpU paboTe B
kabunrete xumMun. Hekotopsie BUIbI padoT.
2. AHanm3 mousbl
BaxHelilue npeacraBuTe/ M Heoprannyeckux Bemects. KojimuecTBeHHbIe OTHOLLIEHUS B XUMUH
CocraB Bo3ayxa. [TonstTue 06 00bEMHOMN 0JI€ KOMIIOHEHTA MPUPOTHON Ta30BOM CMecH —
BO3ayXa. Pacuér 00bEMa KOMIIOHEHTA Ia30BOil CMECH 10 €ro 00beMHOM J0J1e U HA00OPOT.

Kucnopoa. O3ou. [lonyuenue kucnopoaa. Cobupanue 1 pacrozHaBaHHe KUCIOpoia. XUMUYECKHE
CBOMCTBA KMCJIOPO/a: B3aUMOJIEHCTBUE C METAJJIaMU, HEMETAJNIAMU U CJIOKHBIMH BEILIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopot kucnopoja B mpupoze.

Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCUAOB 1O UX Gopmynam. CoctaBiaeHue GoOpMys OKCHIOB IO UX
Ha3zBaHMsIM. [IpencTaBuTeny OKCUIOB: BOJA U YTIIEKUCIBIN T'a3, HeraméHas N3BeCTb.

Bognopon B npupojie. duznueckne 1 XUMUYECKHE CBOWCTBA BOJOPO/A, €ro MOJIydeHUE U



IIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukamnus. Maankaropsl. Tabmuia pacTBOpUMOCTH.
ComnsiHast ¥ cepHas KMCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Counu, ux coctas 1 Ha3BaHusl. PactBopuMocTs coseil B Boze. [IpencraBurenu conei: Xjiopus
HaTpus, KapOoHaT HaTpus, pocdar KanbLUUs.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpaTHble equHALIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJIIPHAS U KWJIOMOJISIPHAS
Macchl BEUIECTBA.

Pacuérel ¢ wHCHONB30BaHMEM TOHATUM  «KOJIMYECTBO BELIECTBA», «MOJISIpPHAs Maccay,
«MOCTOSTHHAsA ABOTAAPO».

3akon ABorajipo. MomnsipHbIi 00hEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS IJIOTHOCTh OJHOTO
rasa 1o Apyromy.

KpaTtHble equHMIbl U3MEPEHNUST — MWUIMMOJISIPHBIM U KWJIOMOJISIPHBI 00BbEMBI Ia3000pa3HbIX
BEILLECTB.

Pacuétel ¢ ucnosib30BaHUEM MOHITHI «KOJIMYECTBO BELECTBA», «MOJISIPHASI MAcCa», «MOJISIPHBIN
00BEM Ta30By», «IOCTOSIHHAS ABOTaAPOY».

Pacuétel ¢ ucnosib30BaHNEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «MOJISPHBIM
00BEM Ta30BY», «IUCIIO ABOTAIPOY.

I'unpocepa. KpyroBopor Boasl B mnpupoje. Puszndyeckue M XUMHUYECKHE CBOMCTBA BOJBI:
B3aUMOJICVICTBUE C OKCUAAMM.

OcHoBaHusl, X cocTaB. PacTBopuMocTh OCHOBaHUH B Bojie. MI3MeHeHHEe OKpacku MHIUKATOPOB B
uiesnoyHoi cpene. [lpencraBurenu menoyei: rTUAPOKCUIBI HATPUSL, KAJIUS U KaJbIIUS.

PactBoputens u pactBopéHHOEe BemecTBO. PacTtBopsl. PactBopenue. ['mapatel. MaccoBast goiist
pacTBOpEHHOro BemecTBa. Pacué€rel, CcBA3aHHBIE C MHCIOJIB30BAHMEM IIOHATUS «MaccoBas JIOJIs
PacTBOPEHHOTO BELIECTBA.

JdemoncTpanuu

* OmnpeneneHue coiepKaHus KUCIOPOAA B BO3yXE.
* IlonydeHne kucaopoa pas3iioKEHUEM IIEpMaHraHaTa Kajlus U IepoKcuaa

BOJOpOAA.

* CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BOIbI.

* PacnosnaBanue kuciaopoja.

* T'openue Maruus, xenesa, yris, cepsl 1 Gpocdopa B KUCIOPOJIE.
*  Kosekuus okCuaos.

* [Tlonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOJIA.

* [T'openue Bomopoja.

* BsaumoseiictBue Bogoposa ¢ okcuaom meau(ll).

* Komeknus MUHEpaIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.

¢  Kommexnus cosen.

* Tabnuua pacTBOPUMOCTH OCHOBaHH, KMUCIIOT U COJIEH B BOJE.

* HekoTropsle MeTaibl, HEMETAIIJIBI U COSIMHEHHS KOJTMYECTBOM BEIleCTBa B 1 MOJIb.
*  Monenb MOISIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHbIe ONbITHI
12.  TlomyrHeHHe M3BECTKOBOW BOJBI IIPH MPOIYCKAHMHU YIIIEKUCIIOTO Ta3a.



13. TlomydeHue Boaopoaa B3aMMOICHCTBHEM LIMHKA M COJISHOM KMCIOTBL.
14. PacnosHaBaHUe KMCIOT HHIMKATOPAMH.
15. H3meHeHme OKpacKH MHAUMKATOPOB B LIEIOYHOM CPELE.
16. OsmakomieHue ¢ mpenaparaMy JOMAIlIHEN WM IIKOJBHOM aNTeuKd — PacTBOPAMH HEPOKCUIA
BOJIOPOJIa, CIIUPTOBOM HACTOMKM MOJIa M HAILIATBIPHOTO CIIUPTA.
IIpakTuyeckue padoThl
3. Tlonyuenue, coOMpaHue ¥ PacIO3HABAHUE KHUCIOPOIA.
4. Tlonyuenue, COOUpaHUE ¥ PACIIO3HABAHUE BOJAOPO/IA.
5. TIpuroToBiaeHre pacTBOPOB COJNEH C UX 3aTaHHOM MAaCCOBOM JOJIEN.
OcHoOBHBIE KJIacChl HEOPraHMYeCKUuX coequHeHuit O0o0eHre cBeieHuid 00
OKCHJIax, UX Kiaccu(HKaIy, Ha3BaHMIX U cBolicTBaXx. CriocoObI MOTYYCHHS OKCHIOB.

OcHoBaHusl, WX KiIaccUpUKallvs, HAa3BaHUS H CBOMCTBa. B3amMmojeicTBHE ¢ KHCIOTaMH,
KHCJIOTHBIMU OKCHJIaMH M COJIsSIMHU. PaznoskeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTydeHUs
OCHOBaHMH.

Kucnorel, ux wiaccupukanus u HazBaHus. OOmMe XUMHYECKHE CBOMCTBA  KHCIOT.
BzaumopeiicTBue KUCIOT € MeTaUlaMU. OJEKTPOXHUMHUYECKUHA psl HANpsOKEHUH  METalljIoB.
BiaumopeiicTBue KUCIOT ¢ OKCUIAaMH METaJIIOB.

B3aumopeiicTBue KHUCIOT C OCHOBAaHHUSMHM — peaKIus HehTpanu3anuu. B3aumopeicTBHe KHUCIOT C
COJISIMHU. [TonydeHnue 6eCKUCIOPOAHBIX
U KHUCJIOPOJICOIEPIKALUX KUCIIOT.

Comnn, ux knaccudukanus 1 cBoiicTBa. BzaumoseiicTBre comneil ¢ MeTauiaMu, OCOOCHHOCTH ATHX
peakuuii. BzaumoaencTue cosiei ¢ COIsAMH.

I'enernueckue psaapl MeTaia U HeMeTaia. [ eHeTudeckast cBsi3b MEX/y KilaccaMu
HEOPTaHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumopeiicTBre OKCUIA KAIbIUS C BOJOM.

18. TTomyTHEHME N3BECTKOBOI BOJIBL.

19. Peakuus neiitpanusanum.

20. Tonyuenue ruapokcuaa meau (1) u ero B3anMoeiicTBIE ¢ KMCIOTOM.
21. Paznoxenue ruapokcuna meau (1) mpu Harpesanum.
22. B3auMoeHCTBHE KHCIIOT ¢ META/UIAMH.

23. B3auMoeHCTBHE KUCIIOT C COJISIMH.

24. O3HaKOMJICHHE C KOJUIEKIIUEH Coei.

25. Bsaumoneiictaue cynbhara meau(Il) ¢ xenes3om.

26. BzaumoeiicTBrE COJIEH C CONSMM.

27. l'eHeTnuecKas CBS3b Ha IPUMEPE COSAUHEHUM ME/IH.
IIpakTH4eckne padboThl

6. PemieHue sKCrepHMEHTATLHBIX 3a/1a4.

Hepuoauveckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHYECKUX 3JIEMEHTOB
. 1. MenaeJieeBa 1 CTPOCHHE aTOMA
EcTecTBeHHBIE cCeMECTBAa XUMHUUECKUX AJIEMEHTOB:IICIOYHbIE M IIEIOYHO3EMEIbHBIE METallbI,
rajloreHbl, WHepTHhIe (Onaropoanbie) Ta3bl. AMQOTEpHOCTh. AMGOTEpHBIE OKCHABI U
ruApokcuibl. KomiuiekcHble comu.



Otkpsitue . . MenaeneesbiM [lepronnueckoro 3akoHa v co3ganue um Ilepuoanyeckoii
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATOMBI KaK (popMa CymeCTBOBaHUS XMMUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJCHHUS O CTPOCHHUH
aToMoB. JloKa3aTenbCTBa CIOKHOCTU CTpoeHust aroMoB. OmbiTel Pesepdopna. [lnanerapuas mopaens
CTPOEHMS aToMa.

CocraB aTOMHBIX sAep: NMPOTOHBI, HEUTPOHbL. OTHOCUTENbHAs aTOMHas Macca. B3auMocBsA3b
MOHATUH «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAs aTOMHAs1 Maccay.

Muxkpomup. D5ekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEU aTOMOB XUMHYECKUX 3JI€MEHTOB NoNo
1-20. ITonsiTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

W3oronbl. ®usnueckuél cMbici  cuMBoJuKU Ilepumonnueckoit cucrembl. CoBpemMeHHas
¢dopmynupoBka Ileproamueckoro 3akoHa. MI3MeHEeHUsI CBOMCTB 3JIEMEHTOB B IMEpHOJAaX U TpyINax, Kak
(byHKIHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa JJIEMEHTa-MeTajlla M 3JEMEHTa-HeMeTallyla 110 HUX IOJOXKEHUI0 B
[Tepuoanueckont cucreme xumuyeckux 3yemeHToB /1. 1. Menneneena.

JdeMoncTpamumn
*  Paznuunbie GOPMBI TAOIUIL IEPUOTUMIECKON CHCTEMBI.
*  MogenupoBanue nocrpoenus Ilepuonnueckon cucrems! Jl. . Menneneesa.
*  Mogenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
*  Mojenu aTOMOB IEMEHTOB 1—3-T0 Mepuo10B
JlaGopaTropHbie ONBITHI.
28. Tonyuyenne aM(pOTEPHOrO T'HAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

Xumu4yeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIUH

WNonnas xumuyeckas cBsizb. VoHBI, 0Opa3oBaHHbIE aTOMaMU METAJJIOB U HeMeTaioB. CXeMbl
oOpa3oBaHMsI MOHHON CBS3M A1 OWMHApHBIX coeAMHEHMH. VOHHBIE KpUCTANIMYECKHE PEIETKU U
(u3nyecKkre CBOMCTBA BELIECTB C 3TUM TUIIOM pelI€ToK. [ToHsATHE 0 HOPMYIBEHON eIUHUIIE BEIIECTBA.

KoBanentHass Xxumuueckasi CBs3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyinsl. KopaneHTHas
HernossipHast cBsi3b. CxeMbl 00pa3oBaHMsS KOBAIGHTHOW CBSA3M Ul OMHApHBIX COEIMHEHMH.
MounekyIapHbIE U ATOMHBIE KPUCTAJUIMYECKUE PELIETKH, U CBOMCTBA BEIECTB C OTUM THUIIOM PEIIETOK.

ONEeKTpOOTPULATENBHOCTb. P anexTpoorpunarensHocTd. KoBaneHTHas MoIsSpHas XUMUYecKast
cBia3b. Jlumonb. Cxembl 00pa3oBaHUs KOBAJCHTHOM MOJSPHOW CBSA3M A1 OMHApPHBIX COECTUHEHUH.
MounekyIapHbIE U ATOMHBIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BEILIECTB C 3TUM TUIIOM PELIETOK.

Mertannnueckass XMMHUYECKasi CBSI3b M METaJUIMYEcKas KpUCTajuiMueckas pemérka. CBoicTBa
BEILIECTB C TUM THUIIOM PEIIETOK. EnrHas npupoaa XUMHYECKHUX CBSI3EH.

Crenenp oxwucieHus. CpaBHEHHWE CTENEHW OKHUCIEHUS W BalleHTHOCTH. [IpaBuna pacuéra
CTETeHeW OKUCIIeHUs M0 popMysIaM XUMUYECKUX COETMHEHUH.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE  peakiMu. OmnpenesneHne CTENEHEH  OKHUCIEHUs Uil
3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX KJIAacCOB. Peakuuu HMOHHOTO OOMEHa U OKHCIUTENBHO-
BOCCTAaHOBUTENbHbIE peakunu. OKHUCINTENb W BOCCTAHOBUTENb, OKHCIEHHME W BOCCTAaHOBIICHUE.
CocraBiieHHE ypaBHEHHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOAOM 3JIEKTPOHHOIO
OanaHca.

JleMoOHCTpaL U

* Buzneo ¢pparmenTs u cnaiinel «MloHHAsS XUMHYECKast CBS3b ».

® KOJ'IJ'ICKI_II/ISI BEIIIECTB ¢ HOHHOM XMMHUYECKOMH CBS3bIO.



Mopenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

Buneopparmentst u cnaiiapl «KoBaneHTHaIXUMUYECKAst CBS3bY.
Komneknus BemecTs MOJIEKYISIPHOIO U aTOMHOTO CTPOEHHS.

Mogenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTANINYECKUX PEIIETOK.
Buneodparments! u crnaiiapl «MeTamTnuecKas XMMUYecKas CBSI3b».
Komnexknusa «MeTajuibsl U CILIaBbI».

B3auMoieiicTBIE IIUHKA C CEPOid, COISTHON KUCIOTOM, Xaopuaom meau (I1).
['openne marnus.

B3anmopaencTere XJI0pHOU U CEpOBOAOPOIHON BOBI.

JlaGopaTropHbie ONBITHI

29. W3roroieHye MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJUIMYECKOM CBA3H



Conep:xkanue nporpaMmMbl XUMHUA 9 KJjacc
(68 uacos, 2 yaca B HeeJH0)
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 10 Kypcy 8 kiacca

bunapnsie coequaenus. OKCHIIBI coieoOpasyrolue u HecosieoOpa3yrommue. [ uapoKCHIb:
OCHOBaHUs1, aMpoTepHbIe, KUCIOTHL. CpeTHre, KUCITBIE, OCHOBHBIE COJIH.

O06o00611eHne cBeieHHit 0 XUMUYeckux peakiusax. Kinaccupukanus XuMHUECKUX peakluii mo
Pa3IMYHBIM OCHOBAHMIM: COCTaBY U YHCIY PEarupyromux 1 00pa3yonxcs BEeIeCTB, TEIIIOBOMY
s¢dekTy, HallpaBICHUIO, U3MEHEHUIO CTENIEHE OKUCICHUS 3JIEMEHTOB, 00Pa3yOIINX pearupyolme
BelIeCTBa, (hasze, NCMOJIb30BAHUIO KaTalln3aTopa.

[ToHsATHE O CKOPOCTH XUMUYECKOU peakunu. DakTopsbl, BIUSIOMIME HA CKOPOCTh XUMHYECKHUX
peaKkLuii: mpupoaa pearupyroux BeIECTB, UX KOHIIEHTPALHs, TEMIEpaTypa, IJI0Ia b
CONPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JdeMoHcTpauuu
* (O3HAKOMJICHHE C KOJUJICKIIUSIMU METANIOB U HEMETAJLIOB.
* (O3HAKOMJICHHE C KOJUJICKIUSIMU OKCHIOB, KUCJIOT U COJICH.
* 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKLUU OT MPUPOJIbI PEATUPYIOIIHNX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN pEaKIMU OT KOHLIEHTPALUH PEAarupyroluX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIUH OT ILIOIIA N
CONPUKOCHOBEHMSI pEarupyIOLIUX BEIECTB («(KUIISIILIUAN CIO).
* 3aBUCUMOCTb CKOPOCTU XMMHUYECKOH pEAKIUU OT TEMIIEPATypbl PEArupyrOLIUX BEIIECTB.
JlaGopaTopHbie ONBITHI
B3anmoneiicTBre aMmMuaka U XJ0poBOJIOPOIA.
Peakuus HeTpanuzanum.
Ha6monenue temnoBoro 3ddexra peakiuyu HeuTpanu3aium.
BiaumopeiictBue cepHoii kucnoTsl ¢ okcuaom meau (I).

Paznoxenue MEpOoKCHUZa BOAOPpOAa C IOMOIIBIO KaTala3bl KapTO(beHH

o0k owhE

3aBUCHMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMK OT IPUPOAbl PEarupyrOLIUX BEIIECTB Ha MPUMEPE
B3alMO/ICICTBHS pacTBOPOB THOCYJIb(aTa HATpUs U XJlopuaa Oapusi, THOCYIb(aTa HaTPUs U
COJITHOM KUCJIOTBI.

7. 3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIUK OT IPUPOJIBI METAILIOB IIPU UX B3aUMOJIEHCTBHIH C
COJISTHOM KUCJIOTOM.

8. 3aBHCMMOCTBL CKOPOCTH XMMHUYECKON PEAKIIUU OT MPUPOJIBI KACIOT PH B3aUMOIEWCTBHHU UX C
KEJIE30M.

9. 3aBHCMMOCTBL CKOPOCTH XUMHYECKON PEAKIIMU OT TEMIIEPATYPHI.
10. 3aBMCMMOCTB CKOPOCTHM XMMHMYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBuCMMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT IUIOMIAAM CONPHKOCHOBEHMS PEArHPYHOLINX
BEIICCTB.

12.  3aBHCHMMOCTH CKOPOCTH XHUMHUYECKON PEAKIIMH OT KaTaln3aTopa.
XuMHUeCKHe PpeaKIHi B PACTBOPAX 3JIEKTPOJIHTOB
[TonsTHE 00 SJIEKTPONMTHYECKON IUCCONUALUH. DIEKTPOJIUTH M HEDIEKTPOIUTHL. MexaHu3M

JTUCCOITMAITIN  JJICKTPOJIMTOB C PA3IUYHBIM  XapakTepoM cBsi3u. CTENeHb AICKTPOIUTHICCKOM
nuccorranuu. CUIbHBIE U CITa0bIe SJIEKTPOJIHTHI.



OcHOBHBIE MOJOXKEHUS TEOPUU AIIEKTPOIUTHYECKON Aucconuanui. Kiaccudukanys noOHOB U UX
cBoiicTBa. KHCIIOTHI, OCHOBaHUS U CONU KaK AMEKTPONIUTHL. VX KitaccuuKamus v JUCCOIUAITHS.

OO0mue XMMHYECKHe CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKU WHAMKATOPOB, B3aMMOJCHCTBUE C
METaJJIaMH, OKCHJAMU U TUIPOKCHIAMHU METAJUIOB U COJISIMU. MOJEKYJISIpHbIC U UOHHBIE (IIOJIHBIE H
COKpalIEHHbIE) YPABHEHMSI peaKLuii.

XUMUYECKUI CMBICT COKPAIIEHHBIX YPAaBHEHUN. Y CIIOBHS MPOTEKAHUS PEeaKLUi MEXKIY dIEKTPOIUTAMU
710 KOHIIA. Psii akTUBHOCTH METaJLIOB.

OO01re XMMIUYeCKHe CBOMCTBA LIENIOUEH: B3aUMOICHCTBUE C KHUCIOTAMU, OKCUJIAMH HEMETAJUIOB,
comsimu. OO1IMe XMMHUYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHUIl: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHUe MpU HarpeBaHUU.

OOmue XMMHUYECKUE CBOMCTBA CPEIHHMX COJICH: B3aMMOJICHCTBHE C KHUCIOTaMH, IIEIIOYAMH,
COJIIMM U MeTaJlZIaMU. B3auMOIEHCTBUE KUCIBIX COJIEH CO IIEI0YaMH.

IManponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ BOJOW. [ MIpOaM3 COM CHIIBHOTO OCHOBaHUS
U cy1aboii KUCIOTHI. ['uaponu3 conu cnaboro oCHOBaHUS U CUIIbHOM KucioTel. [kana pH.

CBoiicTBa KHCJIOT, OCHOBaHHI, OKCHUIOB U COJEHl B CBET€ TEOPUU DIIEKTPOIUTUUECKOM
JMCCOLUAIIUHU M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdeMoncTpanum.
* HcrnpiTaHue BenIecTB U UX PACTBOPOB HA IEKTPONPOBOJIHOCTD.
*  3aBHCHUMOCTb JIEKTPOIPOBOJTHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPAIUH.
* JIBMKCHHE OKPAIIICHHBIX HOHOB B AJICKTPUICCKOM TIOJIC.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax coJiei.
JlaGopaTopHble ONBITHI.
13. Jlucconmanus cnabbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHMCIIOTEL
14. 3smenenue okpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peakums HeliTpanu3anuu pacTBoOpa MENOYH PA3INYHBIMU KHCIOTAMH.
16. TIlomyuennme ruppoxcuna meau (11).1 ero B3aumMoaelicTBIE ¢ Pa3IMYHBIME KHCIOTAMH.
17. BzaumoneiicTBre CUIBHBIX KHCIOT ¢ okcuaom meau (11).
18-20. B3aumopeiicTBie KUCIOT C METaNIaMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHune CTyqHs KPEMHUEBOM KMCIIOTBI.
23. KauecTBeHHAas peakiys Ha XJIOPH - MU CYJIb(aT-HOHEI
24. VI3MeHeHne OKPACKH MHIMKATOPOB B IEIOYHOM Cpee.
25. B3auMoeliCTBHE IET0YEN ¢ YTIEKHCIIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSI.
27. Tonyuernue rugpokcuga meau (1) u ero pasnoxenue.
28. B3zanmoelicTBre KapOOHATOB ¢ KHCIOTAMH.
29. Tlonyuenue ruapokcua xenesa(lll).
30. BzaumoselicTBue xenesa ¢ pactBopoM cyabgara meau (11)
IIpakTH4eckne padoThl
1. CsolicTBa KHCIOT, OCHOBAHHIA, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JUCCOITUAITIN ¥ OKACITUTEIHLHO -BOCCTAHOBUTEIBHBIX PEaKIIUi

HeMeTanabl 1 HX cOeTUHEHUA



CTtpoeHre aToMOB HEMETaNIOB W MuX mojoxeHue B Ilepumoamueckoid cucreme. Psipg
ANEKTpooTpHULaTeabHOCTU. Kprcraminyeckue peméTkn HEMETaNIOB — IPOCTBIX BELECTB. AJUIOTPOIUS
u e npuuuHbl. Pusmyeckue cBoiicTBa HemeTauioB. OOIIMEe XUMHYECKHE CBOMCTBA HEMETAJUIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHUE UX aTOMOB U MOJeKyJd. Du3nueckue U XMMUYECKUE CBOMCTBA TajlOT€HOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMICTB raJIOT€HOB B 3aBUCHUMOCTH OT UX IosioxkeHus B Ilepuonnueckoi
cucteMe. HaxoxieHne rajloreHoB B IPUPOJE U UX MOJIy4eHHE. 3HAYEHUE U IPUMEHEHUE TaJIOT€HOB.

l'asloreHOBOIOPOABI M COOTBETCTBYIOLIME  HUM  KHUCJIOTHI:  IUIaBUKOBas,  COJIsIHAsd,
OpomoBoAOpOaHAs, HOA0BOJOpoaHasA. ['amorenuzabl. KadecTBeHHbIE peakIMM Ha TaJOr€HU]I-UOHBI.
[TpumMeHeHHne COeAMHEHUH TaJIOTEHOB U MX OMOJIOTHYECKas pPOIIb.

Oobmas xapaktepuctuka snaemMeHToB VIA-rpynmel. Cepa B mpupoge U e MOTydYeHHE.
AmnoTpornHbie MOIU(DUKAIINK CePhl U MX CBOMCTBA. XUMUYECKHE CBOMCTBA Cephl U € MPUMEHEHUE.

CepoBoJIOpOJ: CTPOEHHE MOJEKYJbl, (PU3MUECKHe W XWMHUYECKHE CBOMCTBA, TMOIy4YE€HHE U
3naueHue. CepoBoiopoanas kucinota. Cynbduabl u ux 3HaueHue. JIroMuHODOpHI.

Okxcun cepsi (1V), cepuucras kuciora, cynbGuTsl. KauecTBeHHas peakius Ha Cylb(QUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbdarsl. Kpucramioruaparsl. KauecTBeHHas peakuusi Ha
Cyib(aT-HoH.

CepHast kucinoTa - CHJIbHBIM asekTponuT. CBolicTBa pa30aBiIEHHONM CEPHOW KHUCIOTHI, Kak
TUIIUYHOW KHCJOTBI: B3aWMOJICHCTBHE C METaUlaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBAHUSIMH M aM(OTEPHBIMH THIIPOKCHIaMH, coyisiMu. KauecTBeHHas peakius Ha Cyinb(ar-uoH.

OO6miast xapakTepucTHKa 3JeMeHTOB VA-Tpynmbel. A30T, CTPOCHHE aToMa W  MOJEKYIIBL.
duznyeckue 1 XMMHUYECKHUE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €0 OMOJIOTHYECKAas! POJib.

AMMHUaK, CTpOCHHE MOJIEKYJbl U (PU3nYecKre CBOMCTBA. AMMHAauHas BOJa, HAIIATBIPHBIN CIIUPT,
ruapaT amMmuaka. JIOHOPHO  -aKIeNTOpHBI  MeXaHW3M  O00pa3oBaHUS KaTHOHA  aMMOHWUS.
BoccranoBurenbsHbie cBoiicTBa aMmmuaka. Cojldi aMMOHUS M UX NpUMeHeHHne. KauecTBeHHas peakuus Ha
KaTMOH aMMOHHSL.

Oxcuapl a3oTa: HECOIE0Opa3yrolue W KHUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ MOoJydeHne U cBorcTBa. Hurpartsl.

®ocdop, crpoeHue aroma u amiorponus. Dochunel. Dochun. Oxcua ¢ochopa(V) u
oprodochopnas kucinora. Docdatel. Dochopubie ynodperus. MHCEKTUIIH B

OOmiast xapakTepucTuka 31eMeHToB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHMS aTOMOB, MPOCTHIX
BELIECTB M COEIMHEHNI B 3aBUCHMOCTH OT IOJIOXKEHUS 311eMeHTOB B [lepunonndeckoii cucreme. Yriepoa.
AnnotponHele  MoaMpukaumu: anmas, Tpapur. AMOp(QHBIA yriepog W ero copra: caxa,
aKTUBUPOBAHHBIM  yronb. Ajcopbumsa. XuMudeckue cBOMcCTBa yriepoga. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcun yriepoma(ll): crpoenne Mosekyinbl, moiaydenue u ero cBoiictBa. Oxcua yriepoaa(lV):
CTPOEHHE MOJIEKYJbl, MOJTYYeHHE W €ro CBOMCTBA. YrojbHas KucioTa. Coiu yroibHON KHUCIIOTHI:
KapOOHaThI U THJIpOoKapOoHaThl. TexHudeckas v MUIEBasi COa.

Heoprannueckne ¥ OpraHM4eckue BELIECTBA. YTIJIEBOAOPOAbl. XHMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEIIECTB, KaK MOPAI0OK COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak MNpEICIbHbIE YIIEBOAOPOABI. OJTWIEH M aleTUJIEH, KaK HENpeAcibHbIe
(HeHachIIIEHHBIE) yriIeBoAopoabl. ['opeHue yrieBogopoaoB. KauecTBeHHbIE peakIii Ha HENpeaeabHbIe
COETUHEHUSI.

DOTUIIOBBIN CIUPT, €T0 TMONTy4YeHHe, MPUMEHEeHHEe U (U3HOJOTHUECKoe AeicTBUe. TpEXxaTOMHBIN
cnupt raunepuH. KauecTBeHHas peakius Ha MHOTOaTOMHBIE CHHPTHL. YKCYCHas - MpPEACTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.



Kpewmuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B mpupoae. Cruimmiuasl U cuiiad. Okcupg
kpeMHus(1Y). KpemHueas kucinora u e€ conu.
[IpousBoacTBo cTekna u nemenTa. [IpoayKius CUIMKaTHON IPOMBILIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, hapdop, dasuc.
OnTHyeckoe BOJOKHO.
Hemeramnesl B npupoge. ®pakuroHHas MEPEroHKa >KUIAKOTO BO3JyXa Kak CIOCO0 IOJIydeHus
KHCJIOpOAa, a30Ta, aproua. [lonydyenue gocdopa, kpeMHus, Xaopa, Hoja. DIEKTPOIU3 PaCTBOPOB.
IlosrydyeHne cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTHYECKAsl CXEMa, METOJ KUIIAILIETO CII0S,
IPUHLUIBI TEIII000MEHa, MPOTUBOTOKA M LUpKyisiuuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbé,
XUMH3M, TEXHOJIOTUYECKAs CXEMA.
JdemMoHcTpanuu
e Kosuteknus HeMeTamIos.
e Moaenu KpUCTAUIMYECKUX PEUIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJIIPHBIE.
e (O30HATOp M NPUHLUIBI €r0 PAOOTHI.
e ['opeHue HEMETAIUIOB - IPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.
e OOpa31bl raJOreHoB - IPOCTHIX BEIIECTB.
e B3aumozelcTBHE rajJoreHoOB ¢ METaJNIAMH.
e BriTecHeHue xjopa O6poMOM MM H0fa U3 PaCTBOPOB UX COJICH
e Kosuekuus npupogHbIX COEAUHEHUH XJIOpA.
e B3saumoneicTBue cepbl ¢ METAILUIAMM.
e ['opeHue cepbl B KHCIOPOAE
o Konekuus cyabGUAHBIX pyI.
o KayecTBeHHas peakuys Ha cyab(pua-noH
e (OOecBeurBaHHE OKPAILIEHHBIX TKaHEH U IBETOB CEPHUCTBIM Ia30M.
e B3saumonelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIIOTBI C MEJIBIO.
e OOyrauBaHHE OPTaHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTOM.
e Jlnarpamma «CocTaB BO3gyXa».
e BuneodpparmenTs u cnaiiasl «I[Itnupn 6azapbi».
e [lonydyenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.
e PaznoxeHue Ouxpomara aMMOHHS.
e B3saumonencTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEBIO.
e ['openue uepHOro nopoxa
e Pa3znoxeHue HUTpaTa Kaaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM
e  OOpa31sl MPUPOIHBIX coearnHeHuH docdopa.
e Topenue pochopa Ha BO3AyXe U B KUCIOPO/IE.
e [lonydyenue 6enoro gochopa 1 UCIIBITAHUE €TI0 CBOMCTB
o Komnexmus «O0pa3ibl NPUPOIHBIX COSTUHEHUN YTIIEpPOaa»
e Jloprper H. /I. 3enmunckoro. [lornomenne akTHBUPOBAHHBIM YTIIEM PACTBOPEHHBIX BELIECTB
WJIH Ta30B.
e VYCTpOHCTBO MPOTHUBOTa3a.
e Moaenu MOJEKyJ METaHa, ITaHa, TUJIEHA U alleTUIICHA.
e BzaumopelicTBue 3THIIeHa ¢ OpOMHOI BOJOW W PACTBOPOM NIEpMaHTaHATA KaJIHs.
e OOmye XMMHUYECKHE CBOMCTBA KUCIIOT Ha MIPUMEPE YKCYCHOM KUCIIOTHI.

e KayecTBeHHas pCaknyrd Ha MHOTOATOMHBIC CIIMPTHI.



e Komnekmus «O0pa3ibl IPUPOJHBIX COSAUHEHUH KPEMHHUSY.

e Koseknus crexiia, KEpaMHUKH, IEMEHTA U U3AETIUN U3 HUX.

e Kosutekus npoayKuuy CUJIMKATHOM IPOMBIIIIEHHOCTH.

e Bugneodparmentsl u cnaiiisl «I Ipou3BoACTBO CTEKIIA U IEMEHTaY.

e Komeknusa «[IpupoaHpie COEIMHEHNSI HEMETAIIIIOB).

e Buaeodpparments! u cnaiipl «@pakuoHHas IEPETOHKA KHUIKOTO BO3TyXa»

e Bugneodparmentsl u cnaiinsl «llonydenue Bogopoza, KUCIOpoia U rajloreHoB
IEKTPOIUTUYECKUM CIIOCOOOM).

e Mopaenu annapaToB Uil IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mojenp KUISIIEro CIIOs.

e Mopaenp KOJIOHHBI CHHTE3a aMMHAKa.

e BuneodparmeHntsl u ciaiiapl «IIpon3BoICTBO CEPHOM KUCTOTHI.

e BuneodpparmenTs u cnaiipl «Ipon3BoacTBO aMMuaKa.

e Komnexnus «CpIpb€ 11 MOJIYYEHUS CEPHON KUCIOTHD.

JlaGopaTopHbIe ONBITHI

31. Pacnio3naBaHue raJoreHu 1 — MOHOB.

32. KayecTBeHHBIE PEAKIMH Ha CYJIb(AT — HOHBL

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.
35. KauecTBennsie peakiuu Ha hochar — HoH.

36. [MonyueHue U CBOKMCTBA yrOAbHOM KMCIOTBL.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIpormyckanue YriIeKUCIOro ra3a 4epe3 pacTBOp CUIMKATA HATPHS.
IIpakTnyeckune padornl

2. VI3yuenue CBOMCTB CONSAHON KUCIIOTHI.

3. Uzyuenue CBOUCTB CEPHOMN KUCIIOTHI.

4. TlonyyeHne aMMHaKa ¥ U3y4EHUE €r0 CBOWCTB.

5. HOJIy‘{CHI/Ie YIJICKUCIIOIO Ira3da U U3yUCHHUC €TI0 CBOICTB.
MeTajjibl H X COeAMHEHUS

ITonoxenne meraioB B [lepuoguueckoit cucreme xuMudeckux sneMeHToB /. M. Menneneesa,
CTPOEHME HX aTOMOB M KpUCTAJUIOB. MeTamnueckas CBA3b M METAJUIMYECKas KPUCTAJIINYECKas
pemérka. Pu3nyeckre CBOMCTBa METAIUIOB: AIIEKTPO- U TEIJIONPOBOIHOCTh, OTPaXArOasi CIIOCOOHOCTb,
m1acTUYHOCTh. CriiaBbl YEPHBIE U IIBETHBIE.

Mertanbl Kak BOCCTAaHOBUTENU. DJIEKTPOXUMHUUECKUN psJl HaNpsuKeHUi. B3anMopelicTBue METauioB ¢
HeMeTaJlJIaMH, OKCUJaMH, KUCIIOTAMU, COJIIMU. AJIFOMUHOTEPMHUSI.

CrtpoeHure aTOMOB M IPOCTBIX BEHIECTB IIEIOYHBIX METANIOB. 3aBUCUMOCTh (DU3HUECKUX U XUMHUYECKHX
CBOMCTB IIENOYHBIX METAUIOB OT 3apsAloB siaep MX aToMoB. OKCHUABI M THUIPOKCHUIBI IIEIOYHBIX
METaJUIOB, WX IIOJIy4eHHE, CBOWCTBA, NPHUMEHEHHE. BaxHeilMe COaM IIEeJOYHBIX METAJIOB, HX
3HAUEHUE B )KUBOM M HEXKUBOU NPUPOJE U B KU3HU YEIIOBEKA.

CrtpoeHre aTOMOB M TPOCTBHIX BEILECTB IEIOYHO3EMENbHBIX METAIOB. 3aBUCUMOCTh (DU3MUYECKHX U
XMMHMUYECKUX CBOICTB ILEJIOYHO3EMENBHBIX METAUIOB OT 3apsiioB sAaep MX aromMoB. OKCUABI U



TUAPOKCH/IBI IIEJIOYHO3EMENBHBIX METAUIOB, UX IMOJYyYE€HHE, CBOMCTBA M INpPUMEHEHHE. BaxHeillmne
conmu MIEMOYHO - 3€MEJNbHBIX METAIIOB, X 3HAYCHHE B MPHUPOJAC M KU3HHM denoBeka. KapOoHaTel u
THJIPOKAapOOHATHI KaJIbIIHA.
JKécTrkocTh BOBI: BpeMeHHas U mocTosiHHas. CriocoObl ycTpaHeHHsI BpeMeHHOH KECTKOCTH. CriocoObI
yCTpaHeHUs] NOCTOSSHHOW kEcTkocTU. Monutbl. CoelMHEHHs aJlOMUHUS B IpPHUPOAE. XUMUYECKUE
cBoiicTBa amomMuHMs. OCOOEHHOCTH OKCHUIA U TUAPOKCHIA aTIOMUHHUS KaK aM(OTEpHBIX COCTUHEHHH.
Baxneiimme conu amoMuHus (XJI0pu, cyabdar).
Ocobennoctu cTpoeHmsi aroma sxkenes3a. JKeme3o B mpupone. Baxkuelmmue pyasl xenesa. Okcuabl U
ruapokcuabl xene3a(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). OGHapyxeHre HOHOB KaTHOHOB
JKeJle3a B pacTBOpe. 3HAaUE€HUE COSJMHEHU JKee3a.
Kopposust xumudeckasi v 3J1€KTpOXUMUYECKasl. 3al[uTa METAJUIOB OT KOppo3uu. MeTauibl B IpUpo/ie: B
cBOOOZHOM BUJ€ U B BUJe coeAuHeHui. [Tonstue o Metamnyprun. Y€pHas U LIBETHAsE METAJLTypIHUsl.
[Mupomerammyprusi, THAPOMETAJLUTYPTHs, dNeKTpoMeTauTyprus. JlomenHslii npomecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIJIaBOB.
JdeMoncTpamumn

* BzaumopeincTBue HATPUs, JTUTHS U KAJIBLUS C BOJOM.

* Topenue HaTpusi, MarHus U ’*eje3a B KUCIOPOJE.

* Bcnblka TEpMUTHOR CMECH.

* BzaumopeicTBue cMeCH MOPOUIKOB CEPBI U JKEJe3a, [IMHKA U CEPBI.

* BizaumopeicTBHE aTIOMUHUS C KUCIIOTAMH, IISIIOYaMH 1 BOJIOM.

* BzaumopeicTBue XKene3a u MEAU C XJIOPOM.

* BsaumopnelcTBue MEIH ¢ KOHIICHTPUPOBAHHOM CEPHOM KMCIIOTOM U a30THOM KHCIIOTOU

(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

* Okpacka IIaMeHH COSTMHEHUSIMH IIETOYHBIX METAJIIIOB.

* Okpacka MIaMeHH COSTUHEHUSIMH IIETOYHO3EMENIbHBIX METAILIIOB .

e T ameHwne u3BecTu BOAOM.

* IlonyueHue KECTKOU BOABI B3AUMOJIECHUCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOM BOIOM.

* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUMITYEHUEM U TOOABKOW COJIBI.

* VcrpaHeHHe MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.

* VOHUTHI ¥ IPUHIIUI UX JEHCTBUS (BUICOPpPArMEHT).

* Komnekuus NnpupoHbIX COEAMHEHUHN aTFOMUHUS.

*  BugeodparmeHTsl u ciaitibl «OKCH aTFOMUHUS U €70 MOTU(DUKALIUNY.

* Tlonydyenune aM(pOTEpHOTO TUAPOKCHU A ATFOMUHHUS U UCCIIEIOBAHHUE €r0 CBOMCTB.

*  Komneknust «XUMUYECKNE UCTOYHUKU TOKa».

* Pe3ynbTaThl JIUTENBHOTO SKCIEPUMEHTA 0 U3YUEHUIO KOPPO3UU CTAJIbHBIX U3JIECIINI B

3aBUCUMOCTH OT YCIIOBUH MTPOIIECCOB.

* Boccranosnenue meau u3 okcuaa meau(ll) Bomopogom.

*  BuaeodparmenTs u cnaiasl «[[poM3BOACTBO UyTyHA U CTATN.

*  BunaeodparmenTsl u cnaiasl «M3aenus u3 4yryHa u cTaim.

*  BuaeodparmenTs u cnaiiasl «[[pon3BOACTBO ATFOMUHUS.
JlabopaTopHbIe ONbITHI
39.B3aumozeiicTeue xenes3a ¢ pactBopoM cyiabdara meau(ll).

40.Tlonyuenne U3BECTKOBOM BOJIBI M OTIBITHI C HEMA.



41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE pEaKI[MU HA KATHOHBI JKeJIe3a
IIpakTuyeckue padoThl

6. IlomydeHue sKeCTKON BOIBI M CLIOCOOBI €€ yCTPaHEHHS.

7. Pemenue SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTauib».

XHMHUS M OKpYsKaoIias cpeaa

Crpoenue 3emin: aapo, MAaHTHA, 3eMHast KOpa, UX XUMUYECKu# coctas. JIutochepa u e€
XxuMudeckuit coctaB. Munepaisl. Pynbl. Ocagounbie noposl. [lone3nbie nckomnaempie. XuMAYECKHI
coctaB ruzipocdepbl. XUMUUYECKHH cOCTaB aTMOC(hepHhI.

HcTouHMKHM XMMHUYECKOTO 3arpsi3sHEHHS OKpYXKaroen cpebl. I 1o0anbHbIe 9KOJIOTHIECKHEe TPOOIEMBI
YeNI0BEYeCTBA: MAPHUKOBBIN AP (PEKT, KUCTOTHBIE TOKIU, 030HOBBIE ABIPbI. MexXayHapoaHOe
COTPYJHHYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpebl OT XUMUUECKOT0 3arpsi3HeHus. «3enéHas
XUMH.

JleMoHCTpaL U
*  BuaeodparmenTs u cnaiiasl «CTpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.
*  Komnekiusi MUHEPaIOB U TOPHBIX MTOPOJ.
*  Komnekuus «Pyqasl MeTaaioBy.
* Buneodparments! u cnaiiapl «I 1o0agbHbIe YIKOJIOTHYECKUE TPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. Usyuenue rpanura.

O0001eHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka Kk OCHOBHOMY Irocy1apCTBEHHOMY IK3aMeHy
CrpoeHne aToMa B COOTBETCTBHUH C MOJIOKEHUEM XMMHUECKOTO 31eMeHTa B [Iepuonndeckoii

cucreMme. CTpOeHHE BEIIECTBA: XUMUYECKAs! CBSI3b U KPUCTAIIIMYECKHUE PEIIETKNA. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX IEMEHTAMHU MPOCTHIX BEIIECTB (METAIOB, HEMETAJIOB, OJIATOPOIHBIX Ta30B) OT
II0JIO’KEHHUS JIEMEHTOB B llepnonnueckoil cucreme. THUIONIOrHs HEOPraHMYECKUX BEIIECTB, AEJIEHUE UX
Ha KJ1acchl ¥ rpynnsl. [IpencraBurenn.
[Ipu3Haky 1 ycinoBus NPOTEKAHUS XUMUYECKUX PEAKINNA. THUIIOIOrUs XUMUYECKUX PEAKIUH 110
pa3aMYHbIM OCHOBaHMIM. Peakunu noHHOro ooMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB. XapaKTepHbIe XUMHUUECKHUE CBOICTBA COIE00pa3yIOLINX
OKCHJIOB, TUJJPOKCHIOB (OCHOBaHMM, KUCIIOT U aM(OTEpHBIX THIPOKCUIOB), COJNEH.



YyeOHo-TeMaTHYECKHIi IIJIaH

Ne HanmenoBanue KomunyectBo | B TOM uncie Ha nposegeHue IIporpamma BocriuTaHust
pa3zeinoB (TeM) gacoB 110 | [IpakTtuueckux | KoHTpOJbHBIX
porpaMme pabot pabor
8 knacc

1 | HayaneHbIe 21 2 2 e yCTaHOB/IEHME

MOHSATUS U 3aKOHBI
[0BepPUTENbHbIX
XUMUU .

2 | Baxueiimme 18 3 1 OTHOLLEHUWN MeXAY
MPENCTABUTEIIN YYUTENEM U €TI0
HCOPTaHUYCCKUX YYEHUKaMU,

BCTICCTR. CNocobCTBYIOLLMX
KosmmuectBeHHbIe

OTHOILIEHNS B NO3NTUBHOMY BOCNMPUATUIO
XUMHUH yyawmmmca TpeboBaHUm n

npocbb yuntens,
NPUBAEYEHUIO UX
BHMMaHMA K 0bcyxaaemoin
Ha YpoKe MHpopmaumu,
aKTUBM3ALNUN UX
No3HaBaTeIbHOW
[eATeNbHOCTY;

e MOOYXK/ICHHE IIIKOIb
HUKOB COOJIFO/IaTh HA YPOKE
OOLIENPUHATHIE HOPMBI TTOB
elicHus, TIpaBUia OOIICHUS
CO cTapuIUMU (YUUTEISIMH )
U CBEPCTHUKAMHU (IIKOIBHU
KaMH ), TPUHLIUIBI y4eOHON
JUCUUIUIMHBI U CAaMOOPTaH
U3alNH;

® [PUBJICUYCHUE BHUM
aHUs IKOJLHUKOB K IIEHHO
CTHOMY aCIEKTy U3y4aeMbl
X Ha ypOKax sIBJICHUM, Oopra
HU3aLMs UX paboThI € MOy
4aeMOW Ha yPOKE COLMAIIbH
0 3HAYMMOU UHpOopMaLen
— UHULMUPOBAHUE ee 00Cy
KICHUS, BRICKA3bIBAHUS YU
AIIMMUCS CBOET0 MHEHUS 1T
0 ee IOBOJLY, BHIPAaOOTKH CB
0€T0 K HEll OTHOIIICHUS;




® JCIIOJIb30BaHKUE BOC
MUTATEIIHBIX BOBMOYXKHOCT
el coneprkaHusl yaeOHOTO IT
penMeTa yepes JeMOHCTpaIl
U0 JICTSM IIPUMEPOB OTBET
CTBEHHOTO, TPakIaHCKOTO
TIOBEJICHUS, MPOSBICHUS U
€JIOBEKOTFOOMS M ToOpocep
JIEYHOCTH, Yepe3 moadop co
OTBETCTBYIOIIHUX TEKCTOB JI
JIsl YTCHUS, 33124 JUIs pelie
HUSI, TPOOJICMHBIX CUTYyaIll
il 171st 0OCYXK/ICHUS B KJIacc
52

OCHOBHBIE KJIACCEHI
HEOPraHUYECKUX
COeTUHEHUN

10

ITepuoguueckuit
3aKOH u
[Tepnonuueckas
cucremMa
XUMHYECKHUX
anementoB J[. W.
MeHpeneeBa u
CTPOEHHUE aToMa

® ICIOJIb30BaHKE BO3
MOXXHOCTEHN COIEPIKAHUS Y
4eOHOrOo MpenmMeTa JiIs Ipo
(bUIaKTUKY paBOHAPYIIIECH
Ui, TEppOpU3MA U IKCTPEM
Y3Ma, U MPOTUBOJCUCTBUS
pacnpoctpanenuto [TAB, ¢
OPMHPOBAHHS HETATUBHOTO
OTHOIIICHUS K POTUBOIPAB
HOU M aHTHUCOILIMAJILHOM 1€
ATENIbHOCTH, (POPMHUPOBAHU
€ TOJICPAHTHOTO
OTHOILIEHUS APYT K IPYTY,
K OKPYXaIOIINM;

® [PUMEHEHUE HA YPO
K€ UHTEPAKTUBHBIX POPM p
a0O0ThI yUaIlIUXCs: UHTEIIC
KTyaJIbHBIX UTP, CTUMYJIUD
YIOIIUX MO3HABATEIBHYIO M
OTHUBAIIMIO IIIKOJILHUKOB; IU
JAKTUYECKOTO Tearpa, Iye I
OJIyYCHHBIE Ha YPOKE 3HAHU
ST OOBITPHIBAIOTCS B TEATPa
bHBIX TTOCTAHOBKAX; JUCKYC
CHU1, KOTOPBIE JAOT yUalllH
MCS BO3MOXKHOCTB TIpHOOpe
CTH ONBIT BEACHUS KOHCTPY
KTUBHOTO JAMAJIOra; rPyIIo
BOU paOOTHI WK pabOTHI B
napax, KOTOpbI€ y4aT IIKOJI




PHUKOB KOMaHIHOU pabote
Y B3aUMOJEHCTBHIO C APYT
VUMH JIETbMU;

® BKIJIFOUCHHE B YPOK
UTPOBBIX MPOIIEAYP, KOTOP
bI€ TIOMOTAIOT MOACPKATh
MOTHBAIUIO JETEW K MOIy4
€HUIO 3HAaHWH, HaJla)KUBaHU
10 TIO3UTUBHBIX MEKIUYHOC
THBIX OTHOIIICHUH B KJjacce,
MIOMOTAIOT YCTAaHOBJIEHUIO
no0poKenaTeaIbHON aTMOC
depsl Bo BpeMs ypoKa;

e opraHuzaluio medc
TBa MOTUBUPOBAHHBIX U 3P
YAUPOBAHHBIX YUaAIUXCS H
aJl UX HEYCIIEeBAIOIIUMHU Of]
HOKJIACCHUKaMH, JAIOIIETO
IIKOJIbBHUKaM COLUAJIBHO 3H
AQUUMBIN OTBIT COTPYHUYE
CTBa U B3aMHOW MOMOIIY;

® WHUIMHUPOBAHUE U
MOJJIEPAKKA UCCIIEI0BATED
CKOM JIEATEIBHOCTH IIKOJIb
HUKOB B paMKax peajn3aiu
Y MU UHIUBUIYAIBHBIX U
TPYIIIOBBIX UCCIIEA0BATEIb
CKHMX MPOEKTOB, YTO JIaCT III
KOJIbHUKaM BO3MOXKHOCTb I
pruoOpecTH HaBBIK CAMOCTO
SITEJILHOTO PEILICHUS TEOPET
WYeCKOM MPoOIeMbl, HaBBIK
TeHepUpOBaHUs U opopmiie
HUSI COOCTBEHHBIX UICH, HA
BBIK YBOKHUTEJIHHOTO OTHO
MICHUS K YKUM UM, 0]
OPMJICHHBIM B paboTax Japy
TUX UCCIICA0BATEICH, HABbI
K ITyOJIMYHOTO BBICTYILJICHU
s Iepel] ayIuTOpueu, apryMm
€HTUPOBAHUS Y OTCTAaNBaHU
sl CBO€U TOYKU 3PEHUS;

XUMHYECKasd CBA3b.
OKHUCITUTENBHO -

11

® HCIOJIb30BaHUE
BO3MOYKHOCTEHN COJEP KAHUS




BOCCTaHOBUTEIILHBIC
peakiuu

y4eOHOT0 MpeaMeTa s
npopHIAKTUKU
MPaBOHAPYIICHUH,
TEppOpU3Ma U FIKCTPEMU3MA,
U TIPOTUBOICHCTBUS
pacnpoctpanenuio [1AB,
dhopmupoBaHus
HEraTUBHOT'O OTHOILEHUS K
POTUBONPABHOM U
AHTHCOLIMATIBHOM
JESITeNIbHOCTH,
(dbopmupoBanue
TOJIEPAHTHOT'O OTHOIICHUS
ApPYT K Ipyry, K
OKPYKAIOIINM;
IPUMEHEHUE Ha YPOKE
MHTEPAaKTUBHBIX (POpM
paboThI yyaImuxcs:
WHTEJUICKTYaJbHBIX UT,
CTUMYJIHPYIOIINX
MI03HABATEJIbHYIO
MOTHBAIIMIO IIKOJIHHUKOB;
JTUIAKTUYECKOT 0 TeaTpa, e
MOJTy4YeHHBIC HA YPOKE
3HaHUS OOBITPHIBAIOTCS B
TeaTpajbHBIX MOCTAaHOBKAX;
JIUCKYCCUH, KOTOPBIE AAI0T
y4aluMcst BO3MOKHOCTh
IPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHUBHOI'O JJUAJIOra;
rpyHnoBoi paboThI WK
paboThI B mapax, KOTOphIE
y4aTr IIKOJLHUKOB
KOMaHJHOU paboTe u
B3aNMOJICHCTBHIO C
JIPYTUMU JEThMU;
BKJIFOYEHHUE B YPOK UTPOBBIX
npoueayp, KOTopsle
MOMOTaI0T MOJAEPKATh
MOTHBAIUIO JETEN K
MOJIYYEHUIO 3HaHUH,
HaJIQ)XKUBAHUIO TTO3UTHUBHBIX
MEXJITMYHOCTHBIX
OTHOIICHUHU B Kjacce,
MOMOTAIOT YCTAaHOBJICHUIO
T00poKenaTeIbHON
aTMocdepsl BO BpeMs
ypOKa;

opranm3anuio medcraa
MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX YUALTUXCS
HaJl UX HEYCIEBAIOINMH




OJITHOKJIAaCCHUKaMH,
JAIOMIETO MIKOJTbHUKAM
COLIMAJILHO 3HAYUMBIH OMBIT
COTPYIHUYECTBA U
B3aMMHOM TTOMOIIIH;

® HWHHUIUAPOBAHHE U
MOJIIEPIKKA
UCCJIEIOBATENHCKON
JESATEIILHOCTH IKOJTHHUKOB
B paMKax peaqu3aluyd UMU
WHIUBUIYAIbHBIX U
TPYIIOBBIX
UCCIIEIOBATEIbCKIX
MPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXHOCTh
pPUOOPECTH HABBIK
CaMOCTOSITEITHHOTO
pellIeHus: TEOPETHUECKOMN
poOJIEMBbI, HABBIK
TeHepUPOBAHUS U
odopmIIeHHS COOCTBEHHBIX
UAeH, HaBBIK
YBOXHTEIHLHOTO OTHOIICHHUS
K YY)KUM UM,
0(OPMIICHHBIM B padoTax
JIPYTHUX UCCIIeZIoBaTeNeH,
HaBBIK MMYOJIMYHOTO
BBICTYIUICHUS TIEpe]
ayIUTOpHEN,
apryMEHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHus;

Hroro

68

9 knacc

1 [ToBTOpEeHuE 1
00o001IeHe
CBEJICHUH 10 Kypcy 8
KJ1acca. XUMHYECKUE
peaxiuu

® yCTaHOBNEHMEe
AOBEPUTENbHbIX
OTHOLLEHWUI MeXAay
yumTenem u ero
YY4EHMKaMM,
cnocobcTByOWMX
NO3UTUBHOMY BOCMPUATUIO
yyawmmmncs TpeboBaHN 1
nNpocbb yuntens,
NPUBNEYEHUIO NX
BHMMaHMA K 0bcyxKaaemomn
Ha YpoKe MHpopmaumu,




aKTMBU3aALMKN UX
NO3HaBaTeNbHOM
AeATeNnbHOCTY;

® [00YXXJIEHHUE IIKOJIb
HUKOB COOJIIO/IaTh HA YPOKE
OOIIENPUHSATHIE HOPMBI TTOB
e/IeHMsI, paBuiia OOIEHUS
CO CTapIIMMU (YUYUTEIISIMH )
U CBEPCTHUKAMHU (IIIKOIBHU
KaMH ), PUHITUIIBI Y4eOHOM
JUCIUTUIMHBI U CAaMOOPTaH
u3aluu;

® [PUBJICYCHHUE BHUM
aHUS IKOJIBHUKOB K IICHHO
CTHOMY aCTEKTy U3y4aeMbl
X Ha ypoKax sIBIICHUM, opra
HU3AIMs UX pabOTHI C MOy
4aeMOM Ha YPOKE COLIMaIbH
0 3HAYMMOM nHpopMaluen
— UHUIMUPOBAHUE €€ 00Cy
KJICHUS, BRICKA3bIBAHUS YU
AlMMUCS CBOETO MHEHUS 1T
0 €€ MOBO/TY, BRIPaOOTKH CB
0€ro K HEll OTHOILICHUS;

® LCIIOJIb30BaHUE BO3
MO>KHOCTEN CONEPKAHUS Y
4eOHOTo TIpeMeTa JIsl po
(bUIaKTUKY MPpaBOHAPYIIIEH
Wi, TEppOpHU3MA U IKCTPEM
Y3Ma, U MPOTUBOACHUCTBUS
pacnpoctpanenuio [TAB, ¢
OpPMHPOBAHHS HETaTUBHOTO
OTHOIIICHUS K POTUBOIPAB
HOM M aHTUCOIIMAJILHOH e
ATENbHOCTH, (POPMUPOBAHU

€ TOJIEPAHTHOIO
OTHOIICHUS APYT K IPYTY,

K OKPYKaroIIuM;

® PUMEHEHHE Ha YPO
K€ UHTEPAKTUBHBIX (POPM p
a0O0ThI yJaIuxcsi: MHTEIUIS
KTyaJIbHBIX UTP, CTUMYJIAD
VIOIIUX MMO3HABATEIbHYIO M
OTHBAIIMIO IIKOJLHUKOB; IH




JAKTUYECKOTo Tearpa, Tae
OJIyYEHHbIE Ha YPOKE 3HAHU
s OOBITPBIBAIOTCS B TEATpal
BHBIX MMOCTAHOBKAX; JUCKYC
CHUH, KOTOpBIE JIAI0T yYallly
MCsl BOBMOXHOCTh IpUOOpe
CTH OMBIT BEACHUS KOHCTPY
KTUBHOTO JMAJI0ra; rPyIIo
BO paboTHI WK paboTHI B
napax, KOTOpbI€ y4ar IIKOJI
BHHUKOB KOMaHJIHOW paboTe
Y B3aMMOJICICTBUIO C IPyT
VMU JIETbMU;
® BKJIFOYEHHUE B YPOK
UTPOBBIX MPOILEAYP, KOTOP
bI€ TIOMOTAIOT NOAAEPKATh
MOTHBALIHAIO JIETEUN K MOTyY
€HHUIO 3HaHMH, HaJla)KBaHU
0 TIO3UTHUBHBIX MEKIIMYHOC
THBIX OTHOIIICHUH B KJjacce,
MIOMOTAIOT YCTAaHOBJICHUIO
T0OpOXKeIaTeTbHON aTMOC
(bepsl BO BpeMs ypoKa;
e opraHuzaIuio medc
TBa MOTUBUPOBAHHBIX U 3P
YAUPOBAHHBIX YUAlIUXCS H
aJl UX HEYCIIEBAIOIIUMHU O]
HOKJIACCHUKAaMH, JTAFOIIEr0o
IIKOJIBHUKaM COLUAJIbHO 3H
AQUUMBIN OTBIT COTPYIHUYE
CTBa U B3aMMHOM MTOMOIIIH;
® WHUIMUPOBAHUE U
MOJJIEPAKKA UCCIIEI0BATETD
CKOM JIEATEIBHOCTH IIKOJIb
HUKOB B paMKax peanu3aiu
Y UMW WHIUBUTYATbHBIX U
IPYIIIOBBIX UCCIIEN0BATEIb
CKHX MPOEKTOB, YTO JACT III
KOJIbHUKaM BO3MOXXHOCTb TI
puoOpecTy HaBbIK CAMOCTO
SITEJILHOTO PEILICHUS TEOPET
WYECKOU MPOOIeMbl, HABBIK
reHepupoBaHus U opopmiie
HUS COOCTBEHHBIX UJIEH, Ha
BBIK YBOXKHUTEJIHHOTO OTHO




IIEHUS K YyXKUM UAEIM, O]

OpPMJIEHHBIM B padoTax Jipy

I'MX UCCIIEN0BATENE!, HaBbl

K ITyOJIMYHOTO BBICTYIUIEHU

s IIepes ayIuTOPHUEN, aprym

E€HTUPOBAHMS U OTCTauBaHU
sl CBOEH TOUYKH 3pPEHUS;

XUMHAYECKHE
peakiu B pacTBOpax

10

e 1100YXJAECHHUE LIKOMb
HUKOB COOJIIOIaTh Ha YPOKE
OOLIENPUHSATHIE HOPMBI ITOB
€/ICHMSI, paBUJIa OOIIICHUS
CO cTapmuMu (YUYUTEIISIMHU)
Y CBEPCTHUKAMHU (IIKOJIBHU
KaMH ), TPUHIIUIBI y4eOHON
JUCLUIUIMHBI U CAMOOPTaH
U3aluy;

® [IPUBJICYCHHE BHUM
aHUs NIKOJIbHUKOB K LIEHHO
CTHOMY aCIE€KTy U3y4aeMbl
X Ha ypOKax sBJICHUH, Opra
HU3ALMs UX pabOTHI € MOy
4aeMoOU Ha YPOKE COLMAIbH
0 3HAYMMOU MH(popManuen
— UHULIMMPOBAHUE €€ 00Cy
KJICHUS, BBICKA3bIBAaHUS Y4
AIIMMUCS CBOET0 MHEHUS 1T
0 €€ MOBO/TY, BBIPAOOTKH CB
0€T0 K HEll OTHOIIICHUS;

Hewmeramer 1 ux
COEIMHEHUS

25

® WCIOJH30BaHUE
BO3MOKHOCTEH COJIEepKaHUs
y4eOHOTo0 npeaMeTa Jyis
npoUIaKTUKU
paBOHAPYIICHUH,
TEppPOpHU3Ma U IKCTPEMH3MA,
U IPOTUBOJICHCTBUA
pacnpoctpanenuto [1AB,
dbopmupoBaHus
HETraTUBHOTO OTHOIICHHS K
IPOTHBONPABHOM U
aHTHCOIHAIIFHOMN
NesITebHOCTH,
dbopmupoBaHue
TOJICPAHTHOT'O OTHOIIECHUS

ApPYT K ApyTrYy, K
OKpPYKaroIINM;




IPUMEHEHUE Ha YPOKe
WHTEPaKTUBHBIX (hOPM
paboThI ydammxcsi:
UHTEJJIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOIIHAX
MO03HABATEJIbHYIO
MOTHUBAIMIO IIKOJIEHUKOB;
JTUIAKTHYECKOTO TeaTpa, re
NOJy4YECHHBIEC Ha YPOKE
3HAHUS OOBITPHIBAIOTCS B
TeaTpabHBIX TOCTAHOBKAX;
TUCKYCCHIA, KOTOPBIE JalOT
y4aIIuMCsi BO3MOKHOCTb
PUOOPECTH OIBIT BEJCHUS
KOHCTPYKTUBHOTO JIHAJIOTa;
IpyNHoBoOi paboTHI MK
paboTHI B apax, KOTOpbIE
y4aT IKOJbHUKOB
KOMaHAHOHU paboTte u
B3aMMOJICHCTBHIO C
JIPYTHUMH JCThMH,
BKIIIOUEHUE B YPOK UTPOBBIX
poueayp, KOTOpbIE
MIOMOTAIOT TMOAIEPKATh
MOTHBAIIMIO JIeTEH K
MOJTYYEHHIO 3HAHUM,
HAJTKUBAHUIO MMO3UTUBHBIX
MEKITHYHOCTHBIX
OTHOILIEHUH B Kiacce,
MIOMOTAIOT YCTaHOBIICHUIO
no0poxkenaTeTbHOU
aTMocdepsl BO BpeMs
ypOKa;

OopraHu3anuio medcraa
MOTHBHPOBAHHBIX H
SPYAUPOBAHHBIX YUAIIUXCS
HaJl UX HEYCIIEBAIOIIIUMHU
OJTHOKJIACCHUKAMH,
JIAFOIIETO IIKOJIEHUKAM
COLMAJIBHO 3HAYMMBIH OMBIT
COTPY/HUYECTBA H
B3aMMHOW TIOMOIIIY;
WHUIIMAPOBAaHUE U
MoJIIepIKKa
UCCIIEI0BATEIbCKOU
NeSITeTbHOCTH IITIKOJIbHAKOB
B paMKax pealu3aluyd UMU
WHIUBUIYATBHBIX U
TPYIIOBBIX
HCCIIeI0BATEILCKUX
IPOEKTOB, YTO JAACT
IIKOJIbHUKAM BO3MOKHOCTh




pUOOPECTH HABBIK
CaMOCTOSITEILHOTO
pelIeHHs TeOPEeTUIECKON
pOOJIEeMBI, HaBBIK
TeHepUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
nei, HaBBIK
YBOXHUTEITLHOTO OTHOIICHHUS
K YY)KUM UM,
0(OPMIICHHBIM B paboTax
JIPYTUX UCClleoBaTeNeH,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpe]
ayIUTOpUEN,
apryMEeHTUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHus;

Merajuisl ¥ ux 17
COCIIMHEHUS
Xumus u 2

OKpY’Xarolias cpesa

UCIIOJIb30BaHUE
BO3MO>KHOCTEH CONEPIKAHUS
y4eOHOro npeamera ajis
PO UITAKTUKH
IIpaBOHAPYLICHUH,
TEPpOpU3Ma U HIKCTPEMH3MA,
Y MIPOTUBOJICUCTBUSA
pacnipoctpanenuto [TAB,
dbopmupoBaHus
HEraTUBHOT'O OTHOILEHUS K
IIPOTUBOIIPABHON U
AHTHUCOLIMATIbHON
JeSITeNIbHOCTH,
¢dbopmupoBaHue
TOJIEPAHTHOT'O OTHOILIEHUS
APYT K IpYyTy, K
OKpYKaroIIuM;
IIPUMEHEHUE Ha YPOKE
UHTEPaKTUBHBIX (HOpM
paboThl ydalmxcs:
VHTEIJIEKTYaJIbHBIX UIP,
CTUMYJIHPYIOIINX
II03HABATEIIbHYIO
MOTHBAIIUIO IIKOJIbHUKOB;
JTUJAKTUYECKOT O TeaTpa, e
MIOJIyYE€HHBIE Ha YPOKe
3HaHUS OOBITPBHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;
JUCKYCCHI, KOTOpBIE Jat0T
y4Yalumcsi BO3MOKHOCTb
proOpeCTH OMBIT BEACHUS
KOHCTPYKTUBHOTI'O IMAJIOTa;
IpyNIIOBON pabOThI WK
paboTHI B apax, KOTOpbIE




y4aT IIKOJbHUKOB
KOMaHJIHOU paboTe u
B3aMMOJICHCTBHIO C
JIPYTUMHU JCThbMH,
BKJIFOUEHUE B YPOK UTPOBBIX
npoueayp, KOTopsie
MOMOTaIOT MOJACPKATh
MOTHBALMIO JETEH K
MOJTYYEHHIO 3HAHUM,
HAJIKUBAHUIO MMO3UTUBHBIX
MEKITMIHOCTHBIX
OTHOIIEHUH B KJacce,
MOMOTaIOT YCTAaHOBJICHUIO
00posKenaTeTbHON
aTMocdepsl BO BpeMs
YpoKa;

OpraHu3anuio medcraa
MOTHBHPOBAHHBIX H
SPYAUPOBAHHBIX YUAIIUXCSI
HaJI UX HEYCIICBAIOITIMH
OJIHOKJIACCHUKaMH,
JAIOIIETO MKOJbHUKAM
COLIMAJIbHO 3HAYUMBIH OTBIT
COTPYHUYECTBA U
B3aMMHOMN TIOMOIIIH;
UHUITUHPOBAHUE U
MOJJIEPKKA
HCCIIEI0BATEIbCKOM
JESTSIILHOCTH IKOJTHHUKOB
B paMKax peanu3aluyd UMU
WHIMBUTYAIbHBIX U
TPYIIOBBIX
HCCIIeI0BATEIHCKUX
MPOEKTOB, UTO JACT
IIKOJIbHUKAM BO3MOXHOCTh
nproOpecTH HaBbIK
CaMOCTOSITEIIbHOTO
pELICHUS] TEOPETUUECKON
pOOJIEMBI, HABBIK
TeHepUPOBAHUS U
odopmITeHUST COOCTBEHHBIX
UAeH, HaBBIK
YBaXUTEIHHOTO OTHOIIICHUS
K 4YXXKUM HJICIM,
odopMIIEHHBIM B paboTax
JIPYTHUX UCCIIeoBaTeNeH,
HaBbIK TyOJIMYHOTO
BBICTYIUICHUS TIEPeT
ayIUTOpHEN,
apryMEHTUPOBAHHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHus;




0O0001eHHUE 3HAHUI
10 XMMHH 32 KypC
OCHOBHOM IIIKOJIBI.

® YCTAHOBJICHUE
JIOBEPUTEIBHBIX
OTHOUIECHUHN MEXKITY
YUUTEIIEM U €ro
YUYEHHUKaMH,

CIOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIIPUSITHIO
y4daluMucs TpeOoBaHU U

POCKO yuuTes,

MPUBJICUCHUIO UX
BHHMAaHUSA K 00CYXIaeMOil

Ha ypoke uH(OpMaLINH,
AKTUBHU3AIUU UX
IIO3HABATENBHON

NEATEIbHOCTH;

e MOOYXK/ICHHE IIIKOIb
HUKOB COOJIIONIaTh Ha YPOKE
OOIIENTPUHSATHIE HOPMBI TTOB
e/ICHMsI, paBuiia OOIIEHUS
CO CTapIIUMU (YUUTEIISIMH )
Y CBEPCTHUKAMH (ILIKOJIbHU
KaMH ), TPUHIUIIBI y4eOHOH
JTUCHUIUIMHBI U CAaMOOpTaH

W3aluu;

e TMPUBJICUYCHUEC BHUMAHUS
IIKOJIbBHUKOB K
LHEHHOCTHOMY acCIEeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHU, OpTraHu3alus
uX paboTHI C
MOJy4Ya€MOH Ha yPOKe
COLHUAJIBHO 3HAYUMOMN
uH(popmanmen —
WHUILIMUPOBAHUE €€
0o0CyXaeHus,
BBICKa3bIBAHUS
y4aIuMHUCs CBOETO
MHEHHUS TI0 €€ TIOBOLY,
BbIPaOOTKHU CBOETO K

HEU OTHOIIICHUS,
BKJIFOYEHHUE B YPOK UTPOBBIX
MpoIIeayp, KOTOPHIC
MOMOTaIOT MOJAEPKATh
MOTHBAIUIO JETEN K




MOJTYYECHHIO 3HAHUM,
HaJJa’KUBAHUIO ITO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B KJIacce,
MOMOTal0T YCTaHOBJICHUIO
no0poXKenaTeTbHOU
aTMocdepsl BO BpeMs

ypoKa;

Peszepn

HUroro
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[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

ITo 3aBepIeHHIO Kypca XMMUU Ha 3TaHE OCHOBHOTO 0011eT0 00pa30BaHuUs BHITYCKHUKH OCHOBHOM
LIKOJIBI JTOJIKHBI OBJIAJIETh CIEAYIOIUMU PE3YyIbTaTaAMU:

|. Jluunocmnuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHUE MCTOPUM XUMMH M BKIIaJla POCCUICKOI
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOMICHHUS K TI03HAHMIO XMMHUM; TOTOBHOCTH U CIOCOOHOCTH
00yJaroImuxcs K CaMOPa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE U3YUCHHBIX (DaKTOB, 3aKOHOB U TEOPHIA
XMMHH; OCO3HAHHOTO BBIOOpA M MOCTPOSHUE WHAMBUYaTbHON 00pa30BaTeIbHOIN TPACKTOPHUH;
3)  @opmuposanie nenocTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTHEMJIEMOM YacThIO
KOTOPOH SIBJISIETCSI XUMHUYECKasi KApTHHA MUPA;
4) oenadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUs HAYKH U OOIECTBEHHOM
MPAKTUKH, B TOM YUCIIC U XUMHYECKHIM;
5) oceoenue counanbHbIX HOPM, TIPABHJI IOBEACHHUS, Posieil 1 GOPM COIUAIBLHOMN KU3HU B COLUYME,
MPUPOJIC U YaCTHOM JKU3HU Ha OCHOBE IKOJIOTUYECKOH KYJIBTYphI U 0€30I1aCHOTO 0OpaIleHus ¢
BEIIECTBAMH U MaTepHalaMH;
6) popmuposanie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHHHU CO CBEPCTHUKAMM M B3POCIBIMU
B Ipo1iecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-HCCIIeI0OBATEIBCKON, TBOPUECKON U
APYrux BUA0B ACATCIIBHOCTHU, CBA3AHHBIX C XHUMHUEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue neneii cobcTBEHHOro 00yYEHHMS, MOCTAHOBKA M (DOPMYIMPOBAHHE ISt CE0S HOBBIX
3amad;
2) naanuposanue TyTel TOCTHKEHHS KENTAEMOTO PE3YJIbTaTa 00yIEHHU XUMHH KaK TEOPETHIECKOTO,
TaK ¥ 9KCIIEPUMEHTAILHOTO XapaKTepa,
3) coommecenue cBoMIX NeHCTBUI ¢ MIAHUPYEMBIMH PE3YIbTATAMHU, OCYUCCmETeHe KOHTPOTIS CBOEH
TESTeTHbHOCTH B TIPOIIECCE TOCTHIKEHUS Pe3yIIbTaTa, onpedeieHue Clioco00B AEWCTBUI MPH BBHITIOTHEHUT
71a00paTOPHBIX U MPAKTHYECKUX PabOT B COOTBETCTBUHU C NMPaBUIIAMH TEXHUKH O€30IaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH HH(POPMAIIUH, IONYdEHUE U AHAIH3 €€, CO3IaHKe
MH(GOPMALIMOHHOTO MPOJYKTA U €ro Mpe3eHTaLNs;
5) ucnonvsoeanue OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPAIUii: AHAIM3A ¥ CHHTE3a, CPABHEHHUS U
cucTeMaTHU3alnu, 0000IEeHUS U KOHKPETH3AllUH, GblA61eHue TIPUINHHO-CIIECTBEHHBIX CBSI3eH 1
nocmpoenue JOTHIECKOr0 pacCyKIeHUS U YMO3aKIIOUeHUs (MHAYKTUBHOIO, IEAYKTUBHOTO U 110
aHAJIOTMH) Ha MaTepualie €CTECTBEHHO-HAYYHOI'O COJCPKAHNUS;
6) ymenue co3naroT, NPUMEHATH U NPEOOPA3OBBIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI IS PELICHHS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;
7) ¢opmuposarnue n pazeumue 3K0I0THYECKOTO MBIILICHUS, yMEHHE IIPUMEHATH €70 B TI03HABATEIILHOI,
KOMMYHHMKATHUBHOM, COLIMAJIbHON MPAKTHKE U MPOPECCUOHAIBHON OPHUEHTALINN;

8) cenepuposanue wnei u onpeneneHne cpeiCcTB, HEOOXOMMMBIX IS UX PEaTU3alUH.

H 1. IIpeomemnvie pesynomamor:



BbINyCKHUK HAYYUTCS:
XapaKTepu30BaTh OCHOBHBIE METO/IbI [TO3HAHUS: HAOJIOJCHIE, U3MEPEHUE, IKCIIEPUMEHT;

OITMCBHIBATh CBOMCTBA TBépI[LIX, KHUIOKUX, ra3006pa3HHx BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC

IIPHU3HAKH,
PACKPBIBATHL CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHATHH «aToM», «KMOJICKYJIa», «XUMHYECKHH
QJICMCHT», «IIPOCTOC BCUIECCTBO», «KCJIOKHOC BCUICCTBO», «BAJICHTHOCTL», «XUMHNYCCKAA

peaKIus», UCHOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;
PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAaCChI BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pasnuyaTth XMMUYECKHE U (PU3HUECKUE SABICHMUS;

Ha3bIBaTh XUMUYECKUE HJIEMEHTHI;

OTIpEeJIeNIATh COCTAaB BEUIECTB IO UX (hopmymam;

OTIPEIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCIUMHEHHMSIX

OIpEeNIeNIATh TUIl XUMUYECKUX PEaKIIHA;

Ha3bIBATh NPU3HAKU U YCIIOBHSI MPOTEKAHMS XUMHUYECKIX PEaAKIINH;

BBISIBIISATH TIPU3HAKH, CBUJICTEIBCTBYIOIINE O IPOTEKAHNN XUMHUECKOW PEaKIIUU TIPU
BBITTOJIHEHUH XUMHYECKOTO OIIBITA;

COCTaBJIATH GOPMYJIIbI OWHAPHBIX COCTUHEHUN;

COCTABJISATh YPABHEHUSI XUMUUECKUX PEAKIINI;

co0oaTh mpaBuiia 6e30MacHON pabOThI IPU MPOBEICHUH OTIBITOB;

I10JIb30BaThCA 1a00PaTOPHBIM 000PYJOBAaHUEM U NOCYAOM;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTA 10 (OpPMYIIe COeUHEHUS;
BBIYUCIIATH KOJMYECTBO, 00BEM HIIM MAacCy BEHIECTBA 10 KOJIMYECTBY, 00bEMY, MacCe pearcHToB
WA TIPOTYKTOB PEaKIINH;

XapaKTepu30BaTh (HU3MYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia H
BOJIOPOJ1a;

[oJIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHA ABOTAIPO;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakinumn», «MOJISPHBIA 00BEMY;
XapakTepu3oBaTh (hU3NYECKHE U XUMHUECKUE CBOICTBA BOJIBI,

PacKpBIBaTh CMBICI IOHATHUS «PACTBOPY;

BBIUUCIISATH MaCCOBYIO JIOJTFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIISATH PACTBOPHI C ONPEIETEHHON MAaCCOBOM J10J1€H PaCTBOPEHHOT'O BEIIECTBA;
Ha3bIBaTh COCAMHEHUS U3YUEHHBIX KJIaCCOB HEOPTaHUUECKUX BELIECTB;

XapaKTepu30BaTh (PU3MYECKHE U XUMHUYECKHE CBOMHCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
BEIIIECTB: OKCHOB, KMCJIOT, OCHOBAaHHUMU, COJICH;

OTIPENIENIATH MPUHAIICKHOCTh BEIIECTB K OMPEICICHHOMY KJIACCy COCIMHEHUH;
COCTaBIISATh (POPMYJIBI HEOPTAHUYECKUX COETUHEHUN H3yUEHHBIX KI1aCCOB;

MIPOBOJIUTH OTIBITHI, MOTBEPHKAAOLINE XUMUYECKHE CBOMCTBA H3yYEHHBIX KIaCCOB
HEOPTraHMYECKUX BEIIECTB;

pacro3HaBaTh OMBITHBIM ITyTEM PAaCTBOPHI KUCIIOT U MIET0YEH IO U3MEHEHHIO OKPACKU
WH/IMKATOPA;



XapaKTEepU30BaTh B3aUMOCBSI3b MEXY KJIACCaMU HEOPTraHWYECKUX COCAMHECHHUI;

packpsiBaTh cMbIci [lepuonnueckoro 3akona /. 1. MenneneeBa;

OOBSACHATH (PU3UYECKHUIT CMBICII AaTOMHOTO (TIOPSIAKOBOI0) HOMEpa XUMUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIILI U IepUoa B nepuoandeckon cucreMe J1. 1. Menneneesna;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipeiesax
MaJIbIX [IEPUOJIOB U INIABHBIX NOATPYIIIL;

XapaKTepu30BaTh XUMHUYECKHE JIEMEHTHI (OT BOJOPO/Ia A0 KaJbIUs) HA OCHOBE UX MOJIOKEHHUS B
nepuoanueckoit cucreme [1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHUSI X aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NIEpBbIX 20 371€MEHTOB NIepuoanYecKoi cucreMsl /1. 1.
MeHnpeneena;

PaCKpBIBATh CMBICII MOHATUM: «XUMHUYECKAsA CBS3b», «AJIEKTPOOTPUIATEIHHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTD (PU3MUECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTATIINYECKOM
PELIETKY;

ONpeEeATh BUJl XMMUUECKOU CBSI3M B HEOPIraHUYECKUX COCTUHEHUSAX;

M300pakaTh CXEMBI CTPOSHUS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUAAMH XUMHUYECKHX
CBsA3EH;

PaCKpBIBATh CMBICII MIOHATUN «HOH», «KATHOH», «AHUOHY, «IJEKTPOJIUTHD», «HEIICKTPOIUTHI,
«QIEKTPOJIMTHYECKAS JUCCOLUALMSY, KOKUCIUTENbY, «CTEINEHb OKUCIECHHS», KBOCCTAHOBUTEINbY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

ONPEACIISTh CTEIIEHb OKUCICHHS aTOMa 3JIEMEHTA B COCUHECHUU;

PacKpbIBaTh CMBICI TEOPUU JIEKTPOIUTHUECKON TUCCOLUALINN;

COCTABJISITh YPABHEHHUS SJIEKTPOJIMTHUYECKON TUCCONMALMN KUCIIOT, IIEJI0UEH, COJIEH;
OOBSICHATH CYIIHOCTh TPOIIECCa AMEKTPOIUTUICCKON TUCCOLMAIIMY M PEaKIIii HOHHOTO OOMEHa,
COCTaBJISITh TOJHBIE U COKpPANIEHHBIE HOHHBIE YPABHEHHS peaKIuii 0OMeHa,

OTIPEETISATH BO3MOKHOCTh MMPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa;

MPUBOJUTH PEAKINH, MTOTBEPHKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECTB;
ONPEACIISITH OKHCIUTENb U BOCCTAHOBUTEIND;

COCTABJISITh YPAaBHEHHUSI OKHCIHUTEIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIUN;

Ha3bIBaTh (aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUUYECKOM peaKkinu;

KJIaCCU(PUIIUPOBATh XUMUUYECKHE PEAKIINH 10 PA3TUYHBIM MMPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAJLIIOB;
MPOBOAMTH OMBITHI MO MOJTYYSHHUIO, COOUPAHUIO U H3YUYEHUIO XMMUUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHUaKa;

pacmo3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBINA Ta3 U aMMHUaK;
XapaKTepPHU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOEHUEM M CBOMCTBAMU METAILIOB;
HA3bIBATh OPTAaHUYECKUE BEIIECTBA MO UX (GopMylie: MeTaH, dTaH, STUJICH, METaHOI, dTaHO,
MIMIEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAs KHUCIIOTa, CTEAPUHOBAS KHCIIOTA, OJIEMHOBAS
KHMCJIOTA, TIIF0K03a;

OLICHUBATh BJIMSAHUE XUMUYECKOTO 3arpsi3HEHUSI OKPY KaIOIIEeH Cpeibl Ha OPTraHU3M YEJIOBEKa;
IPaMOTHO 00OpaIaThCs C BEMIECTBAMU B TTOBCETHEBHOM JKU3HH,

OTIPEIEISATH BOBMOYKHOCTh IPOTEKAHUS PEAKITNN HEKOTOPHIX MPEICTABUTENIEH OpTaHUYECKUX
BEILIECTB C KUCJIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BblﬂyCKHHK MMOJYYMT BO3MOKHOCTD HAYYUTBCH:



*  8bI0GUAND U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bL 0 XUMUYECKUX C8OUCMBAX 8eUjecms
HA OCHOBe UX COCMABA U CMPOEHUS, UX CHOCOOHOCIU BCIYNAMb 8 XUMUYECKUe PeaKyul, 0 Xxapakxmepe u
APOOYKMAX PA3IUYHBIX XUMUYECKUX PeaKyull;

*  Xapakmepuzoeamuv 8ewecmed no COCMasy, CMpoeHUrO U C8OUCMEAM, YCMAHABTIUBAION
APUYUHHO-CIeOCMBEHHbIE CA3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8elecmEd;

* cocmasnsims MONEKYIAPHbLE U NOTHbLE UOHHbIE YPAGHEHUsL NO COKPAUJEHHBIM UOHHBIM
VPABHEHUAM,

* NPOCHO3UPOBAMb CNOCOOHOCMb GeUieCmBa NPOSBISAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CEOUICMBA C YUEmOM CeneHell OKUCIeHUs DJIeMEeHMO08, 6X00AWUX 8 e20 COCMA8;

* cocmasnsams YpasHeHus peakyuil, COOMeencmsayumux nocie008amelbHOCMU NPespayeHuil
HeOpeaHuyecKux eujecms pasiuiHblx Kiaccos;

*  8bIOGUAMD U NPOBEPSNb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3VIbMamax 6030etcmaus
PA3IUUHBIX PaKMOPO8 HA UBMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

*  UCNnoIb308amMb NPUOOPEMEHHBIE 3HAHUSA OJISl IKOJO2UYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyicalouell cpeoe;

* uUCnob308amsb NPUOOPemMEHHbBLE KI0Uesble KOMNeMmeHYUU NPU blNOJHEHUU NPOEKMO8 U
VUeOHO-UCCNe008AMENbCKUX 3A0a NO U3YHEHUIO C8OUCME, CHOCOD08 NONYYEHUS U PACNO3HABAHUSL
sewecms;

*  00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECMBAX U XUMULECKUX NPOYeccax,

*  Kpumu4ecku OmHOCUMbCSL K NCe8OOHAYHUHOU UHDOpMAYyUuL, HeO0OPOCOBECMHOU peKiame 8
cpeocmeax Maccosou uHgopmayuu;

*  0CO3HABAMb 3HAUEHUE MEeOPEeMUEeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU 0esimeabHOCmU
yenoseKa,

* coz0aiom mooenu u cxemul OJis peuleHus y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb
HeobX00uMocms cob00eHUs NPeONUCAHUL, NPedlazaemMblX 8 UHCMPYKYUSAX NO UCHONb308AHUIO
nekapcms, cpedcmB OBITOBOW XMMUU H [



I(aﬂeudapuo — memamuiuecKoe niiaHupoearue xumun 8 knacc

Ne Mara Tema ypoka dopma Buabl yueOHoil 1eATeIbHOCTH
n/n Ilnan dakrt OpraHu3aun
ypoka
HavaabHble MOHATHS U 3aKOHBI XUMHH (21 4)
1 [Ipenmer xumuu. Pons xumun Ypok ycBoeHus OOBSACHSIOT, YTO IPEIMETOM U3YUCHHSI XUMUU SBISIFOTCS
B YKM3HH UY€JIOBEKa HOBBIX 3HaHUI BEILIECTBA, UX CBOMCTBA U UX NpeBpauieHus. Paznuuaror tena u
BEILECTBA, BEIIECTBA U MAaTepUasbl. Y CTAHABINBAKOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3M MEK]ly CBOMCTBAMU BEILLIECTB U UX
MIPUMEHEHUEM
XapakTepu3yroT NOJ0KUTEIbHYIO U OTPULATENIbHYIO POJIb XUMHH
B )KM3HU COBPEMEHHOT0 00IIECTBA.
ApPryMEHTHPYIOT CBOE OTHOIICHHE K XxeMo(uiuu u xeMopoOouu.
2 MeTonbl U3y4eHus: XUMUU Ypok ycBoeHus XapakTepu3ylOT OCHOBHBIE METOAbl HM3Y4YEHHUS €CTECTBEHHO-
HOBBIX 3HAHUH HAaYYHBIX JUCIUILIVH.
[IpuBomsT TpUMEpPbl  MAaTEPUAIBHBIX W  3HAKOBBIX  WJIU
CUMBOJIBHBIX MOJIENEH, HCIONb3yeMbIX Ha YypoKax (u3mKw,
Ouonoruu u reorpaduu.
CoOuparoT 00bEMHBIE M LIAPOCTEPHKHEBBIE MOJEIM HEKOTOPBIX
XAMHYECKHUX BEIIECTB
3 Bxonnas quarsocruueckas KonTponbublii ypok | [IpuMeHsIOT Ha IpaKTUKE paHee U3yYeHHBIH MaTepuai, padboTas
paboTta I10 TPYIIIAM C 33JaHUSIMU Pa3HOTO YPOBHS CI0KHOCTH,
BBITIOJIHSIIOT KOHTPOJBHYIO PaloTYy.
4 ArperatHble COCTOSIHUS Ypok ycBOeHHUs PaznuyaroT Tpu arperaTHbIX COCTOSIHUS BEIIECTBA.
BEILIECTB HOBBIX 3HaHUI YcTaHaBIMBaKOT B3aUMOCBSI3H MEXAY HUMHU Ha OCHOBE B3AaMMHBIX
[IEPEXO0/I0B.
NnnrocTpupyroT 3TH nepexosl IpUMepaMu.
HabmroatoT XuMHuecKuid SKCIIEPUMEHT U Oe/laron BBIBOJIBI Ha
OCHOBE HaOIIOAEeHU I
5 IT. p Ne 1 «3HakoMCTBO € VYpok - mpaktakym | PaGotarot ¢ mabopaTopHbIM 000pYJIOBAaHHEM U HATPEBATEIbHBIMU

71a00paTOPHBIM
obopynoBanueM. [Ipasuna Th
npu paboTe B KaOHHeTe
XUMUU»

pudOpaMy B COOTBETCTBUU C NMPABUIAMH TEXHUKU
0€30MacHOCTH.

BrimonHs0T npocTeiiiye MaHUIYISIIUH ¢ Ja00paTOpHBIM
00opynoBaHUEM: C TaOOPATOPHBIM IITATUBOM, CO CITMPTOBKOM
OdopmisItoT 0TYET O MPOCIIAHHON padboTe




dusunueckue IBICHUA B
XHUMHUHU

KomOunnpoBaHHBIT
YPpOK

Paznuyaror Qusmueckue u XUMHYECKUE SBJICHUS, YUCTHIE
BemiecTBa u cMecu. Kimaccudumupyror cmecn.

[TpuBoIAT mpUMEpHI CMECel pa3IMuyHOIO arperaTHoro
COCTOSIHUS. Y CTaHABJIMBAIOT MPUYUHHO-CIIC/ICTBEHHBIE CBS3U
MeX1y (PU3NYECKUMU CBOMCTBAMHU BELIECTB CMECH U CIIOCOOAMHU
WX pasfeneHus. PasnuvaroT ux, OMUCHIBAIOT U XapaKTePU3YIOT
MPAKTUYECKOE 3HAaYCHHE.

[T.p.Ne 2 «cTpoeHue uTamMeHu
CBEUM)

YPpOK - IpaKTUKYM

PaGoratot ¢ 1abopaTopHbIM 000PYAOBAaHUEM U HArpeBaTEIbHBIMH
pruOOpaMy B COOTBETCTBUH C MPABUIIAMH TEXHHKH
0€30MacHOCTH.

BeInonHsA0T mpocTeiiinme npuéMbl 00paIeH s ¢ 1a00paTOpHBIM
000pyI0BaHNEM: BOPOHKOH, (PHILTPOM, CITHPTOBKOM.
HaGimro1at0T 3a CBOMCTBAMH BEILECTB U SIBJICHUSIMH,
OpOUCXOJAIIMMHA C BEIICCTBAMMU.

ONHCHIBAIOT XUMHYECKHI SIKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pozHOTO) SI3bIKA M SI3BIKA XUMHUH.

JlenaroT BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO YKCIICPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
y4eHHE. XUMUUYECKHUE
DJIEMCHTHBI

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBSCHSIOT YTO TAKOE XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
AJUTOTPOTHSI, HOHBI.

Pa3znuyaroT npocThlie U CI0KHBIE BELIECTBA, BELIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHMSL. Yemanasausarom
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy COCTaBOM MOJIEKYJ U
CBOMCTBaMH aJNIOTPOITHBIX MOAM(DUKALIUI KUCTOpOoa.
DOopMyYIHPYIOT OCHOBHBIE MTOJIOXKEHUS aTOMHO-MOJIEKYJIIPHOTO
y4EHUs

3HAKN XUMHUUYECKUX
SJIEMEHTOB.

Ypoxk-uccienoBanue

Ha3piBaroT u 3anuchIBatOT 3HAKU XUMHUYECKUX DJIEMEHTOB.
XapakTepusyroT HH()OPMALIHIO, KOTOPYIO HECYT 3HAKU
XUMUYECKHUX DJIIEMEHTOB.

OOBACHAIOT STUMOJIOTUYECKIE HaYalla HA3BaHU XUMHUECKHUX
9JIEMEHTOB M X OT/CJIbHBIX TPYIIIL.

10

[Tepuoanueckas Tabauma
XAMHUYECKUX djiemeHToB /I, M.
Meneneena.

Ypoxk-uccienoBanue

OnuChIBAIOT CTPYKTYPY TAOIUIIBI XUMHUECKHUX daemMeHToB /1. .
MeneneeBa. PaznnyatoT KOpOTKONEPUOIHBIN U
JUIMHHOIIEpUOIHbIN BapuaHThl [lepuonnueckoii cucremsr /. U.
MenneneeBa

11

Xumuueckue GopMyJibl

Ypok ycBoeHUs
HOBBIX 3HAHUU

OT0OpakaroT COCTaB BEIIECTB C MOMOIIBI0 XUMHUYECKHX (HOPMYIL.
PaznuuaroT naaekcel u koddgdunmentsl. Haxoasart




12

Xumuaeckue GopMyIbl

Ypoxk-uccienoBaHue

OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO MacCy BEIleCTBa U MacCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA B COEAMHEHHH.
TpancaupyroT HHGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE

bopmyIb

13 BayeHTHOCTB Ypok ycBoeHus OOBACHAIOT YTO TaKOE BaJIEHTHOCTh. [loHNMalOT oTpakeHue
HOBBIX 3HAHUI NOPsAJIKAa COEIMHEHNUS] aTOMOB B MOJIEKYJIaX BELLECTB

14 BanentHocth VYpOK-TIpakTHKyM | IIOCPEACTBOM CTPYKTYPHBIX (hOpMy. Y4aTcs COCTaBIATh
(bopMyIbI COeTMHEHHI N0 BAJIGHTHOCTH U ONIPENIENATh
BaJICHTHOCTb DJIEMEHTA 10 GOpMYJIE €r0 COSAMHEHHUS

15 XHUMUYECKUE PEAKLINH. O6o0maromuii ypok | XapakTepU3yIOT XUMUYECKYIO PEaKIIUI0 U €€ Y4aCTHUKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuchIBaIOT MPU3HAKU U YCIOBUS TEYCHHUS XUMHUYECKUX
peakuuii. PaznuyaroT 3Kk30TepMUYECKUE U SHAOTEPMUUYECKUE
peakiuu. COOTHOCAT PEaKIMKU TOPEHUs U SK30TEPMUUECKHE
peakuuu.

16 3aKOH COXpaHEHUsI MacChl Ypok ycBoeHus @opMyIHPYIOT 3aKOH COXpaHEHUs1 Macchl BeecTB. COCTaBIsAIOT
BeLIECTB. XUMUYECKUE HOBBIX 3HAHUI Ha €ro OCHOBE XMMUYECKHE YpaBHEHUSI. TpaHCIUpPyIOT
ypaBHEHUS nH(pOpPMAaIIHIO, KOTOPYIO HECYT XUMUYECKHE YPAaBHEHHUS.

17 XUMHYECKUE YPABHEHUS VYpoK -MpakTHKyM | DKCIEPUMEHTAIBHO MOATBEPKIA0T CIIPABEUIMBOCTD 3aKOHA

COXPaHEHMsI MACChl BELLIECTB
18 THunel XUMHYECKUX PEaKIAN Ypok ycBoeHMS KnaccupuuupyrotT XuMudeckue peakluu o MpU3HaKy yucia u
HOBBIX 3HaAHUI COCTaBa PEareHTOB U MPOJIYKTOB. XapaKTePU3YIOT POJib
19 THunel XUMHYECKUX PEaKIAN YpOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUHA XMMHYECKON PEAKIIHN.
HabmroatoT U ONMUCHIBAIOT XUMUYECKUH IKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

20 [ToBTOpenue u 06061menHue Templ| O0o0maronMil ypok | O000MIAIOT ¥ CUCTEMATH3UPYIOT CBOH 3HAHUS 110 TEME:
«HavaybHbIE IOHATHUS U 3aKOHBI «HavannHble HOHATHSA U 3aKOHBI XUMUN . HpI/IMeHSIIOT Ha
XAMHAND) IIPAaKTUKE paHee U3Y4YEeHHBIH MaTepual, padoTas 1o Ipymmnam ¢

3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTHU

21 K.p.Ne 1 «HauanbHbie OHATHS U| YPOK — KOHTponsi | [I[puMeHSIOT Ha MpakTUKe paHee W3YUeHHBIN MaTepual, padoras

BAKOHBI XUMUH»

3HAHUU
o0OyJarmuxcs

0 TPYIIaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIOKHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.




Ba:xHeiiniue npeacraBuTe/ M Heoprannveckux Bemects. Kosmmyecrsenubie oTHOMEHHs: B xumum (18 1)

22

BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 00BEMHYIO JTOJII0 KOMIIOHEHTA TaKOW MPUPOTHON
ra30BOM CMECH, KaK BO3/yX, U PaCCUUTHIBAIOT €€ 110 00BEMY 3TOM
cMecu. OnUChIBalOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3ayXa U
MMOHUMAIOT 3HAYEHHE MOCTOSHCTBA 3TOTO COCTABA JIJIS 3/I0POBBS

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yloT 030H, KaK aJZIOTPOITHYIO MOTU(DUKALIHIO
kuciopoja. OnuceiBaloT (HU3NYSCKUE U XUMHUYCCKHUE CBOKCTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.

YcTaHaBIMBaKOT NPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(PM3UYECKUMHU CBOKMCTBAMH KHCIOPOA M CIIOCO0aMH €ro
cobupanus. [IpoBoasAT, HAOIIOAAIOT U OMKMCHIBAIOT XMMHYCCKUN
SKCIIEPUMEHT 10 MOJIYICHHUIO, COOMPAHUIO ¥ PACTIO3HABAHUIO
KHCJIOPOJIa C COOJIIOICHHUEM TIPABHUJI TEXHUKH OC30IMaCHOCTH

24

IT. p.Ne3 «[Tonydenwue,
coOMpaHue U pacro3HaBaHHE
KHCJIOPOIa»

YPoK NpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HAIPEBATEIbHBIMU
npuOopaMu B COOTBETCTBUU C MPaBUIAMU TEXHUKHU
6e3omacHOCTH. BIMoOmHsIOT mpocTeiinme npuéMbl 0OparieHus ¢
1abopaToOpHBIM 000pyI0BaHUEM: COOMPATH TPUOOP AT
TIOJTYYEHUS Ta30B, MPOBEPSATH €r0 HA TEPMETUIHOCTD U
MCIIONIL30BAaTh AJIs ONydeHus kuciaopoaa. CoOuparoT KHCIOpPO.
METOJIOM BBITECHEHHSI BO3/IyXa U pacio3HarT ero. Habmogaor
3a CBOMCTBaMH BEIIECTB U SIBJICHHUSIMHU, TPOUCXOSAIIMMHU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUN IKCIICPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
si3pIKa XUMUU. COCTaBISIOT OTUYET 1O Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

25

Oxcuabl

Ypoxk-uccienoBaHue

BeIaenstor cyiiecTBeHHbIE IPU3HAKK OKCHIOB. J[aroT Ha3BaHUs
OKCcHJIOB 110 UX popmynam. CocTaBisitoT HOPMYIIBI OKCHIIOB MO UX
Ha3BaHUAM. XapaKTepU3YIOT TAKUX MPEICTABUTEIEH OKCUIOB,
KaK BOJIa, YIJIEKUCIIBIN I'a3 U HEral€Hasi U3BeCThb

26

Bonopon

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT COCTaB MOJIEKYJIbI, (PU3NIECKUE U XUMUIECKUE
CBOMCTBA, MOJIyYEHUE U TPUMEHEHUE BOAOPO/IA. Y CTAHABIUBAIOT
MPUYIUHHO-CIICACTBCHHBIC CBA3U MCXKIY Q)HSI/I‘—IeCKI/IMI/I
CBOICTBaMH U CIIOcOOaMU cOOMpaHUs BOJOPOAA, MEXTY
XUMHUYECKHUMH CBONCTBAMH U €0 MPUMEHEHHUEM.




27

IT.p. Ned «Ilonyuenue,
coOupaHue U paclio3HABAHKE
BOJIOPOJIa»

YpoK-pakTUKyM

PaboTtator ¢ mabopatopHbIM 000pyIOBaHHEM U
Harp€BaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUH C IIpaBHIIaMH
TEXHHKHU 0€3011aCHOCTHU. BBIMONIHIIOT MPOCTEHIIE TPUEMBI
oOparteHus ¢ 1abopaTOpHBIM 000pYIOBaHUEM: COOUPATH IPUOOP
JUTSI TIOJTYYCHHS Ta30B, MPOBEPSATH €ro Ha FEPMETHYHOCTD U
MCIOJIL30BAaTh JJIs TTOJTydeHust Bojopoaa. CoOuparoT BOIOPOI
METOJIOM BBITCCHEHHMSI BO3/IyXa U pacro3HaroT ero. Habmogaor
3a CBOMICTBaMu BCHICCTB U SABJICHUAMU, IPOUCXOAAIIMUMU C
BerecTBamMu. ONMUCHIBAIOT XUMUYCCKUH IKCIICPUMEHT C
MIOMOIIIBIO0 €CTECTBEHHOT'O (PYCCKOTO MITH POAHOIO) A3bIKA U
si3b1ka XUMUHU. COCTABIISIOT OTYET 110 pe3yJibTaTaM MPOBEJACHHOTO
HKCIICPUMEHTA

28

Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaAM3UPYIOT COCTaB KUCIIOT. PacCrioO3HAIOT KUCIOTHI C HOMOLIBIO
WHJIUKATOPOB.  XapakTepHU3ylOT  MPEACTABUTENECH  KHUCIOT:
COJSIHYIO M CEepHYK.  XapaKTepu3yloT  pPacTBOPUMOCTh
COCJIMHEHUH C MOMOIIBIO TAOJIUIBI PACTBOPHUMOCTH.
YcranaBauBaroT MPUYUHHO-CIICACTBEHHBIE  CBA3U  MEXKIY
CBOMCTBAMH COJITHOM ¥ CEPHOH KHCIOT W 0O0JacTsIMu UX
IIPUMEHEHUS.

29

Comu

Ypoxk-uccienoBanue

XapakTepu3ylT COJIM Kak MPOAYKTHl 3aMEIIEHUsS BOJOpOa B
KHCIIOT€ Ha MeTal. 3amuchiBaloT (GopMysisl coled 1o
BajieHTHOCTH. Ha3biBatoT conu o popmynam.

Hcnone3yloT TaOdMIly pacTBOPUMOCTH IS XapaKTePUCTUKH
cBomicTB coset. [IpoBoasT pacu€rsl o hopmynam coliei

30

Komunuecto BCIICCTBA

Ypoxk-uccienoBanue

OOBACHSAIOT YTO TaKOE KOJMYECTBO BEIIECTBA, MOJIb, [IOCTOSTHHAS
ABoraJipo, MoJIsipHasi Macca.

31

Pemenue PaCUYCTHBIX 3a1a4

YPpOK- IpakTUKyM

PemraroT 3agadm ¢ UCIOJIB30BAHUEM MOHATUN «KOJIMYECTBO
BCIICCTBA», «KMOJIApHAA Macca», «I1OCTOSIHHAA ABOFa)IpO

32

Monsipabiii 00BEM
ra3000pa3HBIX BEIIECTB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJIIPHBIH 00BEM T'a30B, HOPMaJIbHBIC
ycioBHs. PemaroT 3amadu ¢ UCTIOIB30BAHUEM TTOHITHI
«KOJTMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJSPHBIA 00BEM
ra30By, «IOCTOSTHHAS ABOTaAPO».

33

PacuéTel M0 XUMHUYECKUM
YpPaBHEHUSAM

Ypok ycBoeHUs
HOBBIX 3HAHUU

34

Pacuérel mo xummyecknum
YPaBHEHUSIM

YPpoK - IpakTUKyM

XapakTepus3yrT KOJIMUYECTBEHHYIO CTOPOHY XUMUYECKUX
00BEKTOB M MpoIIecCcoB. PeraroT 3a1a4u ¢ HCIOJIBb30BaHUEM
MOHITHHA «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIM 00BEM T'a30B», «ITOCTOSIHHAS ABOTaIpO»




35 Boaa. OcHoBaHus VYpok-uccnenoanue | OOBSCHAIOT YTO TAKOE «OCHOBAHUS, «IIEIOYN», «KaUeCTBCHHAS
peaxiusy», «<MHIUKaTop». KinaccupuuupyroT OCHOBaHHS 11O
pacTBOPUMOCTH B Bojie. OnpeAesaroT NpUHAIIEKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBAaHUU 10 (hopmyie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IIPEACTABUTEIECH
OCHOBaHUH. McONB3yIOT Ta0IHITYy pACTBOPUMOCTH IS
ONpeIeTICHUs] PACTBOPUMOCTH OCHOBAHUM.

36 PactBopbl. MaccoBast 1oJis Ypok perieHust OOBSCHSIOT YTO TAKOE «MACCOBast IOJIsS PACTBOPCHHOTO

PacTBOPEHHOIO BEIIECTBA 3a1a4 BEIIECTBa». Y CTAHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMIIOHEHTOB ra30BOil cMecH. Pemaror 3a1auu ¢ HCOJIb30BAHUEM
MOHATUI «MaccoBasi 0I5 AIEMEHTa B BELIECTBEY, «MaCCOBAs
JIOJIS PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs IO ra3000pa3HOro
BELLECTBA»
37 [Lp. Ne 5 «IIpurotoBnenue VYpok - npaktukyM | Paboratot ¢ 1abopaTopHbiM 000py0OBaHHEM U HarpeBaTeIbHBIMU
pPacTBOPOB COJIEH C UX pudOpaMu B COOTBETCTBUU C ITPaBUJIaMU TEXHUKHU
3aJlaHHOM MacCOBOM J0Je» 0e3omacHOCTH. BBHIMOMHSIOT MpocTeiiue mpueMbl 00pamieHus ¢
J1a00pPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUJIUHJIPOM, C
BecaMu. HabmrogaroT 3a cBOWCTBAMU BEIIECTB U SIBICHHUSIMH,
MIPOUCXOASAIINME C BeniecTBaMu. OMUCHIBAIOT SKCIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
si3bIKa XUMUHU. COCTaBISIOT OTYETHI 1T pe3yabTaTaM
MIPOBEACHHOTO KCIIEPUMEHTA
38 O606menue u cucreMatuzanus | O6oOmaromuii ypok | OO00IIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
3HaHMU 110 TeMe: «Baxuenme «BakHeuue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB.
HPCACTaBUTCIIH KonnyecTBeHHbIE OTHOLIEHUS B XUMUWY». [IpuMeHAIOT Ha
HCOPraHu4CCKUX BCIICCTB. IPaKTHKE PaHee U3YYeHHBIH MaTepual, paboTas o IPYIIIaM C
Kom4ecTBeHHbIE OTHOMEHHS B 3aIaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH
XUMHUW»
39 K.p.Ne2 no teme: «Baxneimme | VYpok — koHTpons | [IpuMeHSIOT Ha MpakTUKe paHee 3YYeHHbIN MaTepual, padoras

npeaACTaBUTCIN
HCOPTraHNYCCKUX BCIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B
XUMHUN

3HAHUH

0 TPYMIaM C 33/IaHUsIMU Pa3HOTO YPOBHS CII0)KHOCTH,
BBITIOJTHSIFOT KOHTPOJBHYIO PabOTYy.




OCHOBHBIE KJIACChl HeOprauuyeckux coequuenuii (10 u)

40

Oxcuapl: Knaccupukanus u
CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSACHSAIOT YTO TAKOE HECOJICOOPA3YIONTNE OKCU/IBI,
cosieo0pa3yrolne OKCUAbl, OCHOBHbIE OKCU/IbI, KHCIIOTHBIE
OKCHUIBI. XapaKTepU3yIOT O0IINe XHMHIECKHUE CBOMCTBA
cosieo0pa3yroInuX OKCUI0B (KUCIOTHBIX U OCHOBHBIX )
CoCTaBIIIOT YPaBHEHHUS PEAKITUI C y4aCTHEM OKCHJIOB.
Habmro1atoT 1 ONuChIBaIOT PEAKIMU C yYaCTHEM OKCHUJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
s3bIKa XUMUU. [IpOBOASIT OMBITHI, HOATBEPKIAIOIINE
XUMHYECKHUE CBOMCTBA OKCHUIOB ¢ COOJIOICHUEM MTPaBUII TEXHUKHU
6e3omacHoCTH

41

OcHoBaHus: KaaccupuKaus u
CBOMCTBA

ypOK-I/ICCHeI[OBaHI/Ie

CoCTaBJISAIOT YpaBHEHHUS PEAKIMI C y94aCTHEM OCHOBAHHM.
Hab6nronaroT 1 ONUCHIBAIOT PEaKIMK C YIaCTHEM KHCJIOT C
MTOMOII[bIO €CTECTBEHHOI'O (PYCCKOT0 MJIM POJIHOIO) SI3bIKa H
A3bIKA XUMHUU. HpOBOI[?[T OIIBIThI, IIOATBCPKAAIOIINC
XUMHUYECKHE CBOMCTBA OCHOBAHHMM, C COOJIIOICHUEM TIPABHII
TEXHUKN 0€30I1aCHOCTH

42

Kucnotsl. Knaccuduxanms
KHCJIOT

Ypok ycBoeHus
HOBBIX 3HAaHUN

43

CBoiicTBa KHACJIOT

KomOunupoBaHHbIH
YPOK

XapakTepus3yrT O0II1e XUMHUYECKHE CBONCTBA KUCIIOT
CocCTaBIsAIOT ypaBHEHHUS PEAKINI C y4aCTUEM KUCIIOT.
Habmro1atr0T 1 ONuCHIBaIOT peaKIMU ¢ yYaCTHEM KHUCIIOT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
SI3bIKa XUMUU.

[IpoBOZAT ONBITHI, MOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIF0/IEHNEM NPABUJI TEXHUKU O€30MaCHOCTH

44

Knaccudukanms coneit

VYpok ycBoeHUs
HOBBIX 3HAaHUN

Pazau4aroT moHSATHS «CPpEOHUE COIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN)).

45

CBoiicTBa conen

KomOunupoBaHHbII
YPOK

XapakTepu3yrT 00IIHe XMMHUYECKHUE CBOMNCTBA COJICH.
CocTaBnsOT ypaBHEHHUS peakiuii ¢ ydactrem cojiei. HaGmrogaror
Y OIHUCHIBAIOT PEAKIIUU C YIaCTHEM COJIeH C IOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
[IpoBOAST OMBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMacCHOCTH




46 ['enernueckas cBsA3b MEXKIY Ypok ycBoeHus XapaKkTepu3yloT MOHATHE «T€HETHYECKUM psiay. MImocTpupyroT
KJIaCCaMH HEOPTraHUIECKUX HOBBIX 3HAHUH TCHETUYECKYIO B3aUMOCBSI3b MEXK/IY BEIICCTBAMH:
BELICCTB IIPOCTOE BEUIECTBO — OKCHUJ — FHAPOKCU — COJIb.
3anuchIBAIOT YpaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX
MOCIIE0BATEIBHOCTH («IEMOYKEe)) MPeBpallleHUuI
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB.
47 I1.p. No 6 «Pemenue Ypoxk - npaktukym | Ydarcs oOpamarbes ¢ 1a00paTOpHBIM 000pYyI0BaHUEM U
IKCIIEPUMEHTATBHBIX 321249 HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C MIPABHIIAMHU
TEXHHUKHU 0€3011aCHOCTH, Paclo3HABaTh HEKOTOPbIE AHUOHBI U
KaTHOoHBbI. HaGmro1af0T CBOKCTBA AJIEKTPOIUTOB U IMTPOUCXOISIINE
¢ HUMH siBiieHUA. HabmioqaroT 1 OMUCKIBaIOT peakluy ¢ y4acTueM
AIIEKTPOJIUTOB C IOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SA3bIKA U SI3bIKA XUMHUU. DOPMYITUPYIOT BBIBOJIBI 110
pe3ysibTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA
48 O6o006menue u cuctemaruzanus | O6o0maronuii ypok | O600ImAOT ¥ CHCTEMAaTU3UPYIOT CBOM 3HAHUS 10 TEME:
3HaHui 10 TemMe: «OCHOBHBIE «OCHOBHBIE KJIaCChl HEOPIraHUUECKUX COEAUHEHUI». [IpuMenstor
KJIaCCl HCOPTaHMHUCCKIX Ha MPaKTHKE paHee U3yueHHBI MaTepuai, paboTas Mo IpyImam ¢
COCAMHCHUH 3a[JaHUAMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 1o teme: VYpok — koHTposia | [IpuMeHsOT Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, padoTas
«OCHOBHBIE KIJIACCHI 0 TPYMIAaM C 3a/IaHUsMU Pa3HOTO YPOBHS CIOKHOCTH,
HEOPTaHUYECKUX BEITIOJHSIOT KOHTPOJBLHYIO PaboTy.
COCTMHEHUN»
Iepuoauyeckuii 3akon u Ilepnoanyeckast cucrema xumudeckux 3j1eMeHToB /. M. MeneneeBa u crpoenune aroma (8 1)
50 EctecTBeHHbIe cemelicTBa Ypok ycBoeHusi | OOBACHAIOT MPHU3HAKH, TTO3BOJISIONINE OObETUHATE TPYIIIIHI

XUMHYECKHX DJIEMEHTOB.
AmpoTepHOCTD

HOBBIX 3HAHUU

XUMHAYECKHUX DJIEMEHTOB B €CTECTBEHHBIC CEMENCTBA.
PackpbIBaroT XUMHUYECKUH CMBICT (ITUMOJIOTHIO) Ha3BaHUHN
€CTECTBEHHBIX CEMENCTB

ApPryMEHTHPYIOT OTHOCHUTEIHHOCTh Ha3BaHUS «MHEPTHBIC Ta3bl»
OOBACHSIOT UTO Takoe «aMpoTepHbie coeauHeHus». HabmogaroT
Y OMHCHIBAIOT PEAKIIMii MEX/1y BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JIBOMCTBEHHBIN XapaKTepe CBONCTB aM(POTEPHBIX OKCHUJIOB H
TUIPOKCHIOB. [IpOBOASIT OMBITHI IO MOJIYYEHUIO U
MOJATBEPXKICHUIO0 XUMHUECKHUX CBOUCTB aM()OTEPHBIX OKCHIOB U
THJIPOKCHJIOB C COOJIIOJIEHUEM MPaBUII TEXHUKU OE30MaCHOCTH.




51 Ortkpeitue . W. Ypok ycBoeHus PaznuyaroT ecTeCTBEHHYIO M UCKYCCTBEHHYIO KIacCH(UKAITIH.
MeHniesieeBbIM HOBBIX 3HAHUU AprymeHtupytoT otHeceHue [leproandeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBEHHOH Kiaccudukanuu. MoaenupyoT XUMUYECKUE
3aKOHOMEPHOCTH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa U MPEICTABICHNEM UX B IPOCTPAHCTBEHHO-TpapuiecKon
WJIF 3HAKOBO-CUMBOJIMYECKOM (hopme
52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSAIOT YTO TAKOE «IIPOTOHY, KHEUTPOH», «JIEKTPOHY,
CTPOECHHUHU aTOMOB. HOBBIX 3HAHUU «XUMHUYECKHUH 2JIEMEHT», «MacCOBOM YUCIIO». OMUCHIBAIOT
CTpPOEHHUE s/1pa aToMa ucnodb3ys [lepuoandeckyro cucreMmy
xumuueckux snemeHnToB . . Menaeneesa. [Tomyuator
MH(OPMALIKIO [0 XUMUU U3 PA3INYHBIX HCTOYHUKOB,
AHAUIN3UPYIOT €€.

53 CrpoeHnue 3J1eKTpOHHBIX Ypok- OOBACHAIOT YTO TAKOE JCKTPOHHBIN CION WM SHEPreTUUECKUN
YPOBHEW aTOMOB XUMUYECKUX HCCIIEIOBAHUE ypoBeHb. COCTaBJISIOT CXEMBbI PACIIPEACIICHHS JIEKTPOHOB TIO
snemeHTOB No«Nel-20 B AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOIN 000JI0UKe
tabaune JI. . Menaeneena.

54 [lepuoanueckuit 3aKoH Ypok- PackpeiBaroT (pu3udecKuii CMBICI: OPSIKOBOTO HOMEPA
. 1. MeHnieneeBa u CTpOCHUE HCCIIEIOBAHUE XMMHUYECKOT0 3JIEMEHTA, HOMEpPA NEPUOJa U HOMEpPA TPYIIIIHIL.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHSI METAJNIMYECKUX U

HEMETAJNIMYECKUX CBOMCTB XUMHUYECKUX AJIEMEHTOB M UX
COEIMHEHUH B IEPHOJIAX U IPYIIAX

55 XapakTepucTuka XUMHYECKOTO Ypok- XapakTepu3yroT XUMHUYECKHE IIEMEHThI 1—3-T0 MepruoI0B Mo uX
3JIEMEHTA HA OCHOBAaHUH €TO HCCIIEIOBAHUE MOJI0KEHUIO B [leproauyeckoil CuCTeEMe XUMUYECKHUX SJIEMEHTOB
nonoxenus B Ilepuoanueckon . . MenneneeBa. ApryMeHTUPYIOT CBOMCTBA OKCHJIOB U
CHUCTEME TUIPOKCHJIOB METAJNIOB M HEMETAJIJIOB TOCPEACTBOM YPaBHEHU M

56 XapakTepuCTUKa XUMUYECKOIO VYpPOK-TIpaKTUKYyM | P€aKLuh
3JIEMEHTA HA OCHOBAHUH €T0
nonoxxenus B Ilepuoanyeckon
CHUCTEME

57 3nauenue [lepuognueckoro Ypok- OmnpenensroT HICTOYHUKH XUMU4eckor nHpopMmaruu. [lomygaror
3akoHa ¥ llepunognyeckon HCCIEA0BaHUE HE00XO0IUMYI0 HH(OPMALIHIO U3 PA3INYHBIX HCTOUHUKOB,

CHUCTEMbI XUMHYECKHUX
anemenToB /1. . Menaeneena

aHATM3HUPYIOT €€, opopMIIIOT HH(DOPMAIMOHHBINA TPOAYKT,
MIPE3EHTYIOT €ro, BEAyT Hay4HYIO JUCKYCCHIO, OTCTaUBAIOT
CBOIO TOUKY 3PEHHUS




Xumuyeckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (11 1)

58

MNonnag xumuyeckas cBsI3b

Ypok-
HCCIIeIOBaHKE

OOBACHSIOT YTO TAKOC MOHHAS CBSI3b, HOHBI. XapaKTCPHU3YIOT
MEXaHH3M 00pa30BaHUs HOHHOM CBsI3U. COCTABJISIOT CXEMBbI
00pa3oBaHUs HOHHOU CBsI3U. VICTIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeAessitoT THI XUMMUYECKOU CBS3U IO
dbopmyie BemecTBa. ITpuBOAST IPUMEPHI BEIISCTB ¢ HOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIC CBSI3U MEKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOM
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTATMYECKAM CTPOSHUEM BEIIECTBA U €T0 (PU3NICCKUMU
CBOMCTBaMH

59

KoBanenTHas xummueckas CBS3b

Ypok-
WCCIIeIOBaHHE

O6”I>$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBA3b, BAJICHTHOCTD.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOM HETIOISPHOM
XAMHUYECKOH CBsA3U. VCIOnb3yl0T 3HaKOBOE MOJICIIMPOBAHHUE.
OnpenensoT THIT XUMUYECKOW CBSI3U 1O (hOpMYyJie BEIIECTBA.
[TpuBOAST IpUMEPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUYUHHO-CIIECICTBEHHBIE CBSA3U MEXKIY
COCTaBOM BeIIeCTBa U BUIOM XUMHUYECKOU CBA3HU, MCKIY
KOBAJICHTHOM CBSI3bI0 M KPUCTATUTUUECKAM CTPOCHUEM BEIIECTBA,
MEXK]1y KPUCTAUIMYECKUM CTPOCHHEM BEILIECTBA U €T0
(bu3MYECKUMHU CBOMCTBAMH

60

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

Ypok-
nccae0BaHue

OOBACHAIOT YTO TaKOE€ KOBAJIEHTHAs MOJSPHASI CBSI3b,
3JIEKTPOOTPHIIATEIbHOCT, BOSTOHKA MIIM CYOJIMMAIIHSL.
CocTaBisoT cxemMbl 00pa30BaHUs KOBAJIEHTHOM MOJIIPHOM
XUMHUYECKOH CBSI3U. MICIIONB3YyIOT 3HAKOBOE MOJAEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUsI MOJISIPHON KOBAJIEHTHOM
cBsi3u. OnpenenstoT Tl XUMHUYECKON CBSI3U 1O hopMyIie
BemecTBa. [IpuBOaAT mpHUMephl BEHIECTB C KOBAJIEHTHON
MOJIAPHOM CBA3BIO. Y CTAHABIUBAIOT IPUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXK/y COCTaBOM BEIIECTBA U BUJOM XUMHUUECKOH CBS3H,
MEXy KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUIMUECKUM CTPOEHUEM
BEIIECTBA, MEX1Y KPUCTAIUIMUECKUM CTPOEHUEM BEILIECTBA U €T0
buznueckumu cpoiicTBaMu. CocTaBiIsIOT (HOpMYIIbl OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HAaXOJST BAJIEHTHOCTH AJIEMEHTOB
1o (hopmysie GUHAPHOT'O COEAMHEHUSI.




51 Merammueckas XUMHUYeCKast Ypok- OOBACHSIOT UTO TAKOE METATUYECKAS CBS3b.
CBSI3b HCCIIEIOBaHKE CocTaBisIIOT cXeMbl 00pa30BaHUsI METAUTMIECKON XUMHUYECKON
cBs3U. Vcrionb30BaTh 3HAKOBOE MOJIEIMPOBAaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METATINUYECKON CBS3H.
OnpenensroT THUI XMMUYECKOH CBSI3U 110 (JOpMYJIe BEILECTBaA.
[TpuBOIAT IpUMEPHI BELIECTB C METAININYECKON CBA3BIO.
VYcTaHaBIMBaOT MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEIIECTBA U BUJIOM XUMHUYECKON CBS3H, MEXIY
METAJUINYECKOH CBSI3bI0 M KPUCTAJUINYECKUM CTPOCHUEM
BELIECTBA, MEX1Y KPUCTAIUIMYECKUM CTPOEHUEM BEILIECTBA U €T0
($U3M4EeCKUMU CBONCTBAMH.
62 CremneHb OKUCIIEHUS VYpox ycBoeHusi | OOBSCHSIOT YTO TAKOE CTETIEHb OKUCICHUS», «BAJICHTHOCTDHY.
HOBBIX 3HAaHUM CocraBimsitor  GopMysbl  OMHAPHBIX COEIUHEHUH Ha OCHOBE
o0miero crnocoda UX Ha3BaHUM.
CpaBHMBAIOT BaJICHTHOCTb M CTENEHb OKUCIEHUs. PaccunThiBaroT
CTETIeHU OKHUCIICHUS 10 GOPMYIIaM XUMUYECKHX COCTMHEHHI
63 OKucnuTeNnbHO- VYpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTaHOBUTEJIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluu, OKUCJIUTENb, BOCCTaHOBUTEIIb, OKHCJICHUE,
BOCCTAHOBJICHHE.
64 OxuCIUTENBHO- VYpok - mpaktukym | Knaccungunupyror XUMHUYECKHE peakuuil 10 MpU3HAKY
BOCCTAaHOBUTEJIbHBIE PEAKIINH «U3MEHEHHE CTENICHEW OKUCIICHMSI DJIEMEHTOBY.
Omnpenenstor OKUCJIUTEIb W BOCCTAHOBMUTEIb, IPOLECCHI
OKHCJIEHHSI U BOCCTAHOBJICHHS.
65 O060061eHne U cucTeMaTH3alus O6oOmaromuit | O0OOIIAIOT U CUCTEMATU3UPYIOT CBOU 3HaHMS Mo Teme: «I13 u
3Hanuii no Temam: «13 u YPOK IICXO» u «Crpoenne Bemectsa. OBPy. [Ipumensior Ha
HCX3» 1 «CtpoeHue BelecTBa. IIPaKTHKE paHee U3yUYeHHBIN MaTepua, padoTas 1o rpynmnam ¢
OBP» 3aJaHUSMH PA3HOTO YPOBHS CJIOKHOCTH
66 KonTponbhas pabota no temam: | Ypok — koHTpoJisi | [IpuMeHsIoT Ha pakTUKe paHee W3YYeHHbIN MaTepual, padoras
«13 u IICX9» u «CtpoeHune 3HAHUU 10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BemectBa. OBPy BBITIOJIHSIFOT KOHTPOJIBHYIO Pa0OTYy.
67 Pemenue pacueTHbIX 3a1a4 Ypok - npakTukyM | PemaroT pacueTHble 3ai1aun.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposa | [IpuMeHsIOT Ha MpaKTUKe paHee U3yYyeHHBIH MaTepuai, paboTas

3HAHUN

0 TPYMIAaM C 33JIaHUsIMU PA3HOTO YPOBHS CII0)KHOCTH,
BBITIOJTHSIIOT KOHTPOJBHYIO PabOTYy.




KanenaapHo — rTeMaTu4eckoe NJIAaHUPOBaHUe XUMHUs 9 Kiace

n/n

Jlara

ITnan

dakr

Tema ypoka

®opma
OpraHu3anuu
ypOKa

Buabl yueOHoil 1eATeJIbHOCTH

IloBTOpEHUE U 0000mIEHHE €

BeJleHuil mo Kypcey 8 kiacca. XumMuuyeckue peakuuu

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHJIBI, KUCIOPOACOJAEPKAINE KUCIIOThI) U COJIU T10 TUTAHY:
cocCTaB, CrlocoObl 00pa3oBaHMsl Ha3BaHUI, XapaKTepHbIE CBOIICTBA
u nonydeHue. KiraccupuuupyroT OKCUIbI, THAPOKCHIBI
(ocHoBaHwus, aM(OTEpHbIE THAPOKCUIBI, KHUCIOPOACOACpIKAIINE
KHCJIOTBI) U COJIM 10 PA3IMYHBIM MTPU3HAKAM. Y4aTcst
MOATBEPKIATh XapAKTEPUCTUKY OTAEIbHBIX ITPEACTABUTENEH
KJIACCOB HEOPTaHWYECKUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOIIMX peaklnil. PacKppIBatOT B3aUMOCBA3b MEXKAY
KJIaCCAaMU HEOPTaHUYECKUX COSUHEHNHN, KaK TeHETUYECKYIO

Knaccudukanus XuMHuecKux
peaKIui 1o pa3InYHbIM
OCHOBaHUSIM

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHSIOT MOHATUS «XUMHUUYECKas peaKknus», «KpCaKuu
COCAUHCHU A, KPCAKIINH PA3JIOKCHUA», «KPCAKIIUN 06M€Ha»,
«pCaKIUH 3aMCIICHUA», «PCAKIIHUU HeﬁTpaJ'IPBaLIPIPI»,

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«o0OpaTuMble peaklun», KHeOOpaTUMbIE PEaKIII»,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY, KTOMOTEHHBIE
peaKun», «reTEPOTCHHBIE PEAKLIUN», «KAaTAIUTHUECKUE PEAKIIUNY,
«HEKATAJIUTUYECKUE PEAKIIUNY, «TEIIOBOMN 3(PPEKT XUMUUYECKOM
peakuuny». Knaccuuuupyror XuMHUYecKue peakiuu no
pPa3sInYHbIM OCHOBAHU M. OHpC}IGJ’ISIIOT OKHUCJIHUTEIIb U
BOCCTaHOBUTEIb, TPOLIECCHI OKUCIIEHHSI U BOCCTAHOBIICHUS.
Habio1a10T 1 ONKCHIBAIOT peakIMKU MeX/1y BEIleCTBaMU

[TonsiTne o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIETIOBaHHE

OOBSCHSIOT UTO TAKOE «CKOPOCTh XUMHUUYECKOHN peaKium.
IAPTYMEHTHPYIOT BBIOOp €AMHUI] U3MEPEHHUS. Y CTAHABIIUBAIOT

Karanus

MIPUYUHHO-CIICJICTBEHHBIE CBSI3U BIIMSHUS Pa3UYHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUUYECKHX peakinii. HaOmo1aroT 1 OMuChIBatOT
[PEaKIIUU MEXY BEIIECTBAMH C ITOMOIIBIO0 PYCCKOTO (POJIHOTO)
S3bIKA U sI3bIKa XUMUU. [IpOBOISAT ONBITHI, MOATBEPKIAOIINE

BaBUCUMOCTb CKOPOCTHU XUMHYECKOM PCaKkru OT Pa3JIMIHBIX




\q)aKTopOB

XuMHYecKHe peakunu B pactsopax (10 1)

6 DIIEKTPOIUTHYECKAS VYpoxk - XapakTepu3yrT HOHIATHS «3JIEKTPOJIUTUYECKAS TUCCOLUALIS,

JccoLaus UCCJIEIOBAHUE | «QJIEKTPOIUTHI», «HEIIEKTPOIUTHI». Y CTAHABJINBAIOT IPUIMHHO-
CJIEICTBEHHBIE CBSI3U MEK]ly IPUPOION IEKTPOJIUTA U CTEIIECHBIO
€ro UCCOLMALMU. Y CTAHABIMBAIOT IPUUYNHHO-CJIEICTBEHHBIE
CBSI3U MEXY TUIIOM XMMHUYECKOH CBS3H B JIEKTPOIUTE U
MEXaHU3MOM €I'0 JUCCOLUALIH.

7 OcHOBHBIE TIOJIOKEHUS VYpok ycBoeHus | XapaKkTepHU3ylOT OHATHUS «CTENEHb UCCOLMALIUNY, «CUIIbHBIE
TEOPHH JIEKTPOIUTHUECKOU HOBBIX 3HAHUH | DNEKTPOIUTHI», «ClIa0ble AIEKTPOIIUTHD, KKATUOHBI», KAHHOHBI,
nuccormanuu (TO/) «KHUCJIOTBI», KOCHOBAHHS, «CONN». COCTaBISAIOT ypaBHEHUS

ANEKTPOJUTUYECKON AUCCOLMALIMY KUCIOT, OCHOBAaHUM U COJIEH.

NnmrocTpupytoT IprMepamMu OCHOBHBIE TIOJIOKEHUS TEOPUU

ANEKTPOJIUTUYECKON AUCCOLUALINH.

Pa3nuyaroT KOMIIOHEHTHI 10KA3aTENbCTB (TE3UCOB, apT'yMEHTOB U

(hopMBI JOKA3aTEIbCTBA)

8 Xumuueckue cBoiictBa kucinor | KomOuHupoBaH | XapakTepu3yroT o0IIye XUMHUYECKHEe CBOMCTBA KUCIIOT C MO3UIUN
B cBeTe TO/I HBIN YPOK TEOPHUH AIEKTPOIUTHUECKON Auccorranuy. CoCTaBIsIIOT

MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILEHHBIE NOHHBIE YPABHEHUS
peaxkuil ¢ y4acTueM KUCI0T. ApryMEHTUPYIOT BO3MOKHOCTh

9 XUMUYECKHE CBOMCTBA KHUCIIOT VYpoxk- IIPOTEKAHUS PEAKIMI C yYaCTUEM KUCIIOT Ha OCHOBE IIPaBHUJIa

B cBeTe TO/] MPaKTUKYM bepronne u psga akTMBHOCTA MeTaIoB. [IpOBOASIT ONBITHI,
MOATBEPKTAIOIIUE XUMUYECKHE CBONCTBA KUCIIOT, C
COOJTII0ICHHEM MPABIII TEXHUKH Oe3oracHocTu. Habmogator u
ONMCBHIBAIOT PEAKIUH C YYACTUEM KHUCIIOT C IIOMOILBIO PyCCKOTIO
(poIHOTO) SI3BIKA U A3BIKA XUMUU

10 XuMuyeckue cBoiictBa | KomOunupoBan | CocTaBisSIOT MOJEKYJSpHBIE, IOJTHBIE M COKpAIIEHHbIE HOHHBIE

OCHOBAaHUI B CBETE TEOPUU HBIN ypOK YPaBHEHHUS PEAKLUI C y4aCTUEM OCHOBaHUI. APryMEHTHUPYIOT

PIEKTPOJIUTUYECKON BO3MOKHOCTb ITPOTEKaHUS PEAKIUI C y4aCTUEM OCHOBAaHUM Ha

CCOLMAIUN ocHoBe npasuiia bepromie. [IpoBoaAT ONBITEL, TOATBEPKAAIOLIIE

XUMHYECKHE CBOMCTBA OCHOBAHMM, C COOJTIOICHUEM TPABIIIT
TEeXHHUKHU Oe3omacHocTd. HabmoaroT 1 OMUCKHIBAIOT PEaKIuu C
y4acTUEM KHUCIIOT C OMOIIBI0 PYCCKOTo (POIHOTO) SI3bIKA U A3bIKA




XUMHUHU

11 XuMUYecKue CBOMCTBa coyield B | YPOK yCBOEHHUs | XapaKTepH3yIT 00IHe XUMUYECKUE CBOMCTBA COJICH C MO3UIIUN
CBETE TEOpUHU | HOBBIX 3HAHUW | TEOPUU IEKTPOIUTHUECKOHN aucconranuu. COCTaBIsSIIOT
BIEKTPOJIUTUYECKON MOJIEKYJISIPHBIE, MOJHBIE U COKPALIEHHBIE HOHHBIEC YPABHEHUS
UCCOLMAlluU peaxkiuii ¢ yuactueM cojieii. ApryMeHTUPYIOT BO3MOKHOCTh
MPOTEKAHUS PEAKIMM C y4acTHEeM COJIeH Ha OCHOBE MpaBUiia
beptome. [IpoBOAST OMBITHL, MOATBEPHKIAIOIIUE XUMUYECKUE
CBOMCTBA COJICH, C COOJIFOCHUEM IIPABUJI TEXHUKH 0€30ITaCHOCTH.
Habmto1aroT 1 ONuChIBAIOT peaklMy ¢ y4aCTHEM COJIeH C
MTOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [TonsiTue o ruaponuse coyen KomOunupoBan | YcTaHaBIMBarOT 3aBUCUMOCTb MEX1Y COCTABOM COJIH U
HBIN ypOK XapaKTEePOM TUAPOIN3a. AHATUZUPYIOT CPEay PacTBOpa COJIU C
MOMOIIBI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUIT THAPOIU3a COU Ha
OCHOBE aHAJIN3a €r0 (POPMYIIBI
13 ILp. Ne 1. Pemienne VYpoxk - VYyarcs oOpamatecsi ¢ nabopaTopHbIM 000pyAOBaHUEM U
HKCIIEPUMEHTAIILHBIX 33/1a4 10 MPAKTUKYM HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBUU C IPaBHIIAMU
TeMe «DIEeKTPOTUTHIECKAS TeXHUKU Oe3omacHocTH. HalbmronaroT CBONCTBA 3JIEKTPOJIUTOB U
JIUCCOITUAITUS MPOUCXOJAIINX C HUMHU sBJICHUWA. HaOmomaroT W OmMCHIBAIOT
peaklMy C y4YacTUEM DJJIEKTPOJIUTOB C MOMOILIBIO €CTECTBEHHOTO
(pycckoro Wi poOJHOTO) f3bIKA U S3bIKA XUMHUU. DOPMYITUPYIOT
BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEJEHHOTO YKCIIEPUMEHTA
14 O6o0menue u Ypok O06001mat0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
CUCTEMATH3ALMA 3HAHUM 110 000011eHNs U «XHUMH4YeCcKHe peaknuu B pacTBOPax 3JICKTPOIUTOB. HpHMeHsHOT
TeMe «XMMHIECKHE PEaKIMK | CHCTEMATH3AlM | ya mpakTHKE paHee H3yUeHHBI MaTepHal, paboTas 10 TPYIIaM C
B PaCTBOPAX AJNEKTPOJIUTOBY Y 3HaHUN 3/IaHHAMHU Pa3HOTO YPOBHSA CIOKHOCTH
15 K.p.Ne 1 no Teme Ypok koHTpons | [IpuMeHsIOT Ha pakTUKe paHee U3YYEeHHBIN MaTtepual, padoTtas mo
«XUMUYECKHE PEAKIINH B TPYIIIaM C 3aIaHASIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJHSFOT
pPacTBOPAX ANEKTPOIUTOB KOHTPOJBHYIO PadoTy.
HemeTanabl U ux coeHeHus (25 4)
16 OO6m1ast XapakTeprucTUKa Ypoxk — OOBACHSIOT YTO Takoe HeMeTaITbl. CpaBHUBAIOT aJIJIOTPOITHBIC
HEMETAaJUIOB UCCJIEI0OBAHUE | BUIOU3MEHEHHUs KUCI0poaa. PackpbiBaTh MPpUUMHBI AJITIOTPOIUH.

XapaKTepI/I?;YIOT XUMHNYCCKHUEC DJICMCHTBI-HEMCTAJIJIBI 1 HpOCTLIe
BEIIIECTBA-HEMETAJLIbI: CTPOCHUE, (PU3HYCCKUE U XUMHYCCKUE
cBolicTBa HEMETAIIOB. OOBACHSIOT 3aBUCUMOCTD OKUCIUTEILHO-
BOCCTAHOBUTCIIBHBIX CBOfICTB 3JICMCHTOB-HCMCTAJJIOB OT UX




IIOJIOKCHHUS B Hepnozmqecxoﬁ CHUCTEMEC XUMHNYCCKHUX DJICMCHTOB
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Oobmas
XapaKTepUCTHKA 3JIEMEHTOB
VIIA rpynmnel — rajoreHoB

KomOunupoBau
HBIH YpOK

XapakTepu3ylT CTpoeHue, (PU3NICCKUE U XMMUYECKUE CBOMCTBA,
MOJTydeHUE ¥ TIPUMEHEHHUE TaJIOTCHOB B IJIaHE 0011Iero,
0COOCHHOI'O U SIUHUYHOTrO. Y CTAHABJIMBAIOT MPUYHMHHO-
CJICZICTBEHHBIE CBA3U MEXIY CTPOCHHUEM aToOMa, XMUMUYECKOM
CBSI3bI0, TUTIOM KPUCTAJLNIMYECKOMN PEIIETKH rajJlOreHoB, UX
(UBUYECKUMU U XUMUYECKUMHU CBOWCTBAMH
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CoennHeHnd TaJIOreHOB

Ypok ycBoeHUs
HOBBIX 3HAHUI

XapakTepu3yloT cocTaB, (pU3MYECKHE W XHMHYECKHUE CBOWCTBA,
MOJIydeHUe WM  [PUMEHEHHE  COEIMHEHWH  TaJOreHoB  C
WCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.
HaspiBaroT coeguHeHHs] TalloreHOB MO (GOpMyJe U COCTaBISIOT
dbopMynBl MO0 HWX Ha3BaHUIO. Y CTAHABIMBAIOT MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY XHUMHUYECKOW CBSI3blO, THUIIOM
KPUCTAUIMYECKON  PElIeTKU  COCAMHEHUN  TraJloTeHOB,  MX
(bU3MYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

[IpoBoasT, HaOIIOMAIOT U OMHUCHIBAIOT XUMHYECCKUHA SKCIIEPUMEHT
[0 PACIO3HABAHUIO TAJIOT€HU]I-MOHOB C COOIIOJICHUEM MPaBHII
TEXHHUKHU 0€3011aCHOCTH.

BBIMONMHSIOT pacyeTsl Mo XUMUYECKUM (opMmysiaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIIMNX C YHIaCTUEM COCITMHEHUI raJOrT€HOB
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[Lp.Ne 2. «3yueHue cBOMCTB
COJISTHOM KHCJIOTBDY

Ypok-
IIPAaKTUKYM

VYuarcsi oOpamarbcsi ¢ J1abOpaTOpHBIM  O00OpPYJOBAaHUEM U
HarpeBaTeIbHBIMU TNPUOOpPaMM B COOTBETCTBHUH C IIpaBUIIaMU
TeXHUKU Oe3omacHocTH. HaOnromaroT CBOMCTBa 3JEKTPOIUTOB U
MPOUCXOJAIINX C HUMHU siBieHUd. HaOmogaroT M omMchIBaroT
peaKuu € y4aCTHEM DJIEKTPOJUTOB C IOMOILBIO €CTECTBEHHOIO
(pycckoro WM poAHOrO) SI3bIKa U fA3bIKA XUMHUHU. DOPMYIHPYIOT
BBIBOJIBI 10 PE3YJIbTATaM ITPOBEIEHHOIO dKCIIEPUMEHTA
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OO61mas xapakTepucTHKa
snemeHToB VI A -
xanpkoreHoB. Cepa

KomOunupoBan
HBII YPOK

Jaror 00myro XapakTEepUCTHKY aToMaM, MPOCTHIM BEIIECTBAM H
COCJIMHEHUSAM XaJIbKOTEHOB B 3aBUCUMOCTH OT HX IIOJIOKEHHS B
ITepnonnueckoi cucreme. XapakTepHU3yHOT CTPOCHHE, aJUIOTPOIIHS,
¢du3nveckue U XMMUYECKHUE CBOICTBA, MOJydeHHE U MPUMEHEHHE
CCPhI. VY cTaHaBIUBaroT MNPUYUHHO-CIICACTBCHHBIC CBsA3H MCKIY
CTPOEHUEM aTOMa, XUMUYECKOW CBA3BIO, TUIIOM KPUCTAJIIMYECKON
pemeéTKH cepbl, €€ GU3NUECKUMH U XUMHUYECKUMHU CBOMCTBAMH.
BbInonHsAoT pacy€Thl M0 XMMUYECKUM (HOpMYJIaM U ypaBHEHUSIM
PEAKIMIA, MPOTEKAIOUINX C YYaCTHEM CEpB.
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CepoBo10pOI ¥ CYIb(MUIBI

Kom0OunupoBan
HBIH YpOK

XapakTepus3yoT cOCTaB, (PU3NUECKHE U XUMHUYECKUE CBOWCTBA,
MIOJIy4YeHUE U IPUMEHEHUE COCIUHEHUN CEPhI B CTETIEHU
OKHUCIIEHUS -2 C UCTIOIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
A3bIKa XMMUU. Ha3bIBatlOT cOeIMHEHNs Cephl B CTETIEHU
okucieHus -2 1o gopmyine u CocTaBisioT (GOPMYIIBI IO UX
Ha3BaHUIO. COCTABIISIIOT MOJIEKYJIIPHBIE U HIOHHBIE YPABHEHUS
peaxkiuii, XapakTepU3yIoI1ue XUMUUECKUE CBOMCTBA COSTMHEHUMN
CEpbI B CTETIEHU OKUCIJICHHUS -2.
OnuchIBaIOT MPOIECCHl OKUCIICHUSI-BOCCTAHOBIICHHUS, ONPEIETISIOT
OKUCIIUTEIb W BOCCTAHOBUTEIb W COCTABIISIIOT 3JIEKTPOHHBIN
OaJlaHC B peaKIMAX C YIaCTHEM CEPbl B CTCIICHU OKUCJICHUS -2.
VYcraHaBnuBaroT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY
XMMHYECKOM  CBSI3bIO, THUIIOM  KPUCTAUIMYECKOW  PEIIETKH
COEJIMHEHUH Ccepbl, UX (PU3NUECKHUMH U XMMHUYECKUMHU CBOMCTBAMH

22

KI/ICJIOpOI[HI)IG COCAMHCHUS CCPhBL

Komb6unupoBan
HBII YpOK

3anuceiBaloT (HOPMYJIbI OKCUIOB CEpPhI, HA3bIBAIOT MX, OIMMCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHUM O KUCJIOTHBIX OKCHJIaX.
XapakTepu3yrT COCTaB, (PU3MUECKHE W XHUMHUYECKHE CBOMCTBA
CEpHOM KHCJIOTHI KaK 3JIEKTPOJUTA C HUCHOIB30BAHUEM PYCCKOTO
(pomHOTO) s13bIKA U si3bIKA XUMUU. COCTaBISIOT MOJEKYJISIPHBIE H
WOHHBIE YpaBHEHUS PEaKIUN, XapaKTEPU3YIOIINX XUMHUUYECKHUE
CBOICTBa cepHO KHCIOThI. Pacrio3HaoT cyiabaT-HOHBI.
XapakTepu3yloT CBOMCTBAa KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI
KaK OKHCIIUTENSI C MCIOJb30BaHUEM PYCCKOTO (POJIHOTO) S3bIKA U
s3blka  XUMHUHM.  COCTaBJISIOT  ypaBHEHHUS  OKHUCIUTEIbHO--
BOCCTAaHOBUTEJIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OanaHca.
BreImonHsA0T pacy€Thl M0 XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peaKkuuii, MPOTEKAIOIINX C YYaCTUEM CEPHOU KUCIIOTHI.
Habmo1at0T 1 ONUCHIBAIOT XUMUYECKUH IKCIEPUMEHT
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[T.p. Ne 3. «3ydeHne CBOHCTB
CEPHOU KUCIIOTBI»

Ypoxk —
MPAKTUKYM

VYuyarca oOpamarbest ¢ 1a0OpaTOpHBIM — OOOpYIOBAaHUEM U
HarpeBaTeIbHBIMH TPUOOpPaMU B COOTBETCTBHUU C IPaBHIIAMH
TexHUKH Oe3omacHocTH. HabmromaroT CBOWCTBA AIEKTPOJIUTOB U
MPOMCXOAAIIMX C HUMH sBIeHUU. HaOmrogaroT W ONKMCHIBAIOT
PCAaKIUU C yYacCTHEM OJJIEKTPOJUTOB C IOMOIIBI0 €CTECTBEHHOTO
(pyccKoro WM POIHOTO) SI3bIKA U s3bIKA XUMUHU. DOPMYIHPYIOT
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEICHHOTO SKCIICPUMEHTA
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Oobmas
XapaKTepUCTHKAa XMMUYECKUX
aneMeHToB VA rpynnsl. A30T

KomOunupoBau
HBIH YpOK

JlaroT o0IIyr0 XapakTepUCTUKY aroMam, MPOCTBIM BEIIECTBAM U
COCIMHEHUSIM MHUKTOT€HOB B 3aBUCHUMOCTH OT HMX IOJIOKEHHS B
[Tepunoanueckoii cucteme. XapaKTEPU3YIOT CTPOSHUE, (PU3HUCCKUC
U XUMUYECKHE CBOMCTBa, MOJIyueHHWE M MPHUMEHEHHE a30Ta C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U A3bIKA XUMUHU.
HaspiBator coenauHeHus aszora 1o (opMmylne H  COCTaBISIOT
dbopMynbI 0 WX Ha3BaHWIO. Y CTAaHABJIMBAIOT MPUYUHHO-
CIIEICTBEHHBIE CBS3U MEXKIY CTPOCHHEM aTOMa U MOJIEKYIbI,
BHUJIOM XHUMHYECKOW CBSA3U, TUIIOM KPUCTAJUIMYECKOW PpEHIETKU
a30Ta U ero GU3NYECKUMU U XUMUYECKUMHU CBOWCTBAMHU.
BeImonHs0T pacd€Thl Mo XUMUYECKUM (GopMmysaM U ypaBHEHUSIM
peaxiui, MPOTEeKAIOIINX C YIaCTHEM a30Ta
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Ammuak. Coiti aMMOHUS

Ypok ycBoeHHUs
HOBBIX 3HAHUU

CocraBimsitor  GopMyiabl [0 UX Ha3BaHMAM.  3alMChIBAIOT
MOJIEKYJIIPHBIE U HOHHBIE YPABHEHMS PEAKLIMM, XapaKTepU3YIOIIHe
XMMHUYECKHE CBOMCTBAa aMMHMakKa U cojiell aMMoHHsA. COCTaBIAOT
YPAaBHEHUs OKHUCIIMTEIBHO- BOCCTAHOBUTEIBHBIX pEAaKIUN C
y4acTHEM aMMMaKa C IIOMOLIbIO 3JIEKTPOHHOTO OalaHca.
VYcTaHaBIMBaOT MPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY BUAAMH
XUMUYECKUX CBS3€H, TUIIAMHU KPUCTAIUIMYECKUX PEIIETOK aMMHUaKa
U cojlell aMMOHHUA U UX (QU3NYECKUMH UM XUMUYECKUMU
cBoiictBamu. [IpoBoasaT, HaOIOAAIOT U ONMUCHIBAIOT XUMHMUYECKHUH
AKCIIEPUMEHT I10 PACIIO3HABAHUIO HOHOB aMMOHHUS C COOJII0IEHUEM
NPaBUJI TEXHUKH O€30IaCHOCTH.

BbImonHA0T pacyé€Thl M0 XUMUYECKUM (opMyaM U ypaBHEHUSIM
peakuuii, IPOTEKAIOIIKX C y4aCTUEM aMMHAKa
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IL.p.Ne 4 «lonyuenue
aMMHaKa ¥ U3y49eHHE eTO
CBOWCTB»

Ypok -
IIPAKTUKYM

[Tomyuator, coOuparoT W pacmo3HalOT amMMmuak. Paboraior ¢
nmabopaTOpHBIM 000PYIOBAHUEM U HarpeBaTEILHBIMU TPHOOpPaMU B
COOTBETCTBUU C MpaBUIAMH TE€XHHKH Oe3omacHocTH. Habmromaror
U ONHCBIBAIOT XUMHUYECKHUU OKCIICPUMCEHT C IMOMOMIBIO PYCCKOIo
(pomHOTO) s3bIKA W sI3bIKA XUMHUU. DOPMYIHUPYIOT BBIBOJABI IO
pe3yibraTaM TPOBEJACHHOro 3KcrnepuMeHTa. COTpyIHHYAIOT B
npolecce yaeOHOro B3auMOICHCTBUS MTPH paboTe B rpymmax
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Kucnopoaconepxkaiiue
COCIMHECHMS a30Ta

Ypok -
UCCIIeTOBaHHE

3anuchIBalOT peakli, XapaKTepU3YIOLIUe XUMUYECKUE CBOMCTBA
OKCHJIOB a30Ta.Y CTaHAaBIMBAIOT MPUYMHHO-CIIEICTBEHHBIEC CBS3HU
MEXIYy BHJIOM XUMHUYECKOW CBSA3U, THUIIOM KPUCTALIMYECKOMN
pPEIIETKH OKCHUJOB a30Ta M MX (U3MUECKUMU U XMMHYECKUMHU
cBOMcTBaMu. XapaKTEepPU3yOT COCTaB, (DU3UYECKHE M XUMHUYECKUE
CBOMCTBAa Aa30THOM KHCJIOTBI KaK »3JIEKTPOJIUTA, NPUMEHEHHUE C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

3anuChIBalOT MOJIEKYJIIPHBIE M HMOHHBIE YPaBHEHHS pEaKkLui,
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Kucnopoacoaepxaiiue
COCIMHECHMS a30Ta

KomOunupoBau
HBII YpOK

XapaKTePU3YIOIIMEe XUMHUYECKHE CBOMCTBA a30THOM KHMCIOTHI Kak
anekTposuta.llpoBoar, HAOMIOAAIOT M ONHUCHIBAIOT XUMHYCCKHUI
AKCIIEPUMEHT, XapaKTEePU3YIOIINI CBOMCTBA a30THOM KHUCJIOThI Kak
ANIEKTPOJINTA, C COOTIOICHUEM TTPaBUJI TEXHUKH 0€30TaCHOCTH.
XapakTepus3ylT a30THYIO KUCIOTY KaK OKUCTUTENb. COCTaBIISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUH,
XapaKTEPU3YIOIIUX XMMHUYECKHE CBOMCTBA a30THOM KUCJIOTHI KaK
OKHCIIUTES, C IIOMOIIBIO AIEKTPOHHOTO OanaHca. [IpoBoasr,
HaOJII01AI0T U OMHUCHIBAIOT XUMHUYCCKHM IKCIICPUMEHT,

XapaKTEePU3 YOI CBOMCTBA a30THOM KUCIOTHI KaK OKUCIUATENS, C
COOJII0ICHHEM MPABIJI TEXHUKH 0€3011aCHOCTH
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®ocdop u ero coequHEHH

Ypok -
IIPAaKTUKYM

XapakTepu3yloT  CTpPOGHHME, AIOTPONHI0,  (usnueckue U
XMMUYECKHE CBOICTBA, MOJy4YeHHWe U mpumeHenue docdopa ¢
HCTOJIb30BAHUEM PYCCKOTO (POIHOTO) S3bIKA U A3bIKA XUMHH.
CaMocTosTeNbHO ONMCHIBAIOT cBOMcTBa okcup Qocdopa(V) kak
KHCJIOTHOTO OKCHJIa U CBOHCTBA OpTO(POCHOPHONH KHCIOTHI.
HpOBO)I?[T, Ha6J'IIOJIaIOT 7 OIMMCBHIBAIOT XUMHYECCKIH OKCIICPUMCHT C
coOyo/ileHeM TNpaBWI TEXHUKU Oe3omacHocTU. Pacro3HaroT
dbocdar-nonsl

30

Oomas
XapaKkTEepUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriepon

Ypok
0000IIICHHS U
cUcTeEMaTH3aIu
W 3HAHWH

JlatoT oO0ImIyr0 XapakTEepUCTHKY aToMaM, MPOCTHIM BELIECTBAM H
COEIMHEHUSAM 3JIeMEeHTOB IV A- rpynmbl B 3aBHCUMOCTH OT HX
nonoxenuss B llepuogmdeckonn  cucreme.  XapakTepusyrOT
CTpOEHHE, aJUIOTPONUI0, (U3NYECKHE M XUMHUYECKHE CBOMCTBA,
MOJydeHHe M NMpUMEHEeHHe aMOp(HOro yriepojaa U ero COpToB C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.

CpaBHMBAIOT CTPOCHHUE U CBOMCTBA antMa3a U rpaduta. OnMChIBaIOT

OKHCIINTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA yrjiepoaga
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Kucnopoaconepxkaiiue
COCTMHEHUS yriiepoja

KoHTtpoisbHO-
00o00maromuii

YPOK

XapakTepu3yloT CcoCTaB, (pU3MYECKHE W XHMHYECKHUE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHUE OKCHUIOB YIJIepoJia C UCIOJIb30BAaHUEM
pycckoro (poaHOro) si3blKa M SI3bIKa XUMHHU. Y CTAHABIMBAIOT
MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY BUAAMH XHUMHYECKHUX
CBSI3€M, TUIIAMHU KPUCTAJUIMYECKUX PEIIETOK OKCUJIOB YIJIEPOJIa, UX
bu3nyecKUMH M XUMHUYECKHMMH  CBOMCTBaAMH, a  TaKxke
npuMeHeHneM. CoOMIOIaI0T TpaBHIa TEXHUKH 0€30MacHOCTH MPHU
UCIIOJIb30BAaHUU TI€YHOTO OTOIUICHHS. XapakTepU3yloT COCTaB,
(¢U3HMYEeCKue U XMMHUUYECKHE CBOWCTBA, MOJYYCHUE M MPUMEHEHHE
YTOJIBHOM KUCIIOTHI U €€ coliel (kapOOHATOB M THAPOKAapOOHATORB) C
MCIIO0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.
WnmocTpupyoT 3aBUCUMOCTb CBOMCTB COJIEH YrOJbHOM KHCIOTHI
OT uX cocTaBa. [IpoBoasT, HAOIIOJAIOT 1 OMUCHIBAIOT XUMHUICCKHI
HKCIIEPUMEHT C COOIOICHUEM MTPABIII TEXHUKH 0€30MacHOCTH.
Pacrnio3nator KapOOHAT-UOH. BrIMOIHAIOT pacy€Tel 1O
XUMHUYECKUM (OpMyliaM M YPaBHEHUSM PEaAKIH, TPOTEKAIOUINX C
Y4acCTHUEM COCIMHEHU yriiepojia
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ILp. Ne 5. «ITomyyenune
YIJIEKUCIIOTO Ta3a U U3y4YEeHHE
€ro CBOMCTB»

Ypoxk —
MPAKTUKYM

[Tonyyaror, coOuparOT M  pPACMO3HAIOT  YIJIEKUCIBIA  ras.
HaGnronaroT 1 onuChIBalOT XMMUYECKHH SKCIIEPUMEHT € MTOMOILBIO
pycckoro (poaHOro) s3plka M sA3bIKA XUMHH. DOpMYyIHUPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA.
CoTpynHu4aloT B mpolecce Y4eOHOTO B3aWMOJAEWUCTBUS IPHU
pabote B rpymnmnax
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YrieBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3yloT OCOOEHHOCTH COCTaBa M CBOMCTB OPraHUYECKUX
coenMHeHU.  Pa3nuuaror  mpenenpHbBIE W HENpEIEIbHBIE
yriaeBogopoabl.  HaspiBatoT ¥ 3amuchiBalOT  (OPMYIIBI
(MONeKynsipHblE M CTPYKTYPHBIE) Ba)KHEHIIMX MpeiCcTaBUTENEH
yriaeBonopoaos. IlpennaraioT SKCIEPUMEHT IO PaclO3HABAHUIO
COCTMHEHUH HeTpeAebHOTO CcTpoeHus. HabmomaroT 3a Xomom
XMMHUYECKOTO dKCIIEPUMEHTA, ONUCHIBATh €r0 U JI€JaTh BBIBOJIBI Ha
OCHOBe HaOmoneHui. MOUKCUPYIOT pe3yabTaThl HKCIEPUMEHTa C
MOMOIIIBIO PYCCKOTO (POJHOTO) #A3bIKA, a TaKXe C IOMOIIBIO
XUMHYECKHX (OPMYII U YPABHEHUH.
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Kucnopoaconepxkariiue
OpPraHUYECKUE COCTMHEHUS

KomOunupoBau
HBIH YpOK

XapakTepusyoT CIIUPTHI, KaK KHCJIOPO/ICOIepIKAIIIE
opraHuveckue coenuHeHus. KiaccupuIMpyOT CHHUPTBI 1O
aTOMHOCTH.

HaspiBatoT mpeicTaBuUTENICH OAHO- W TPEXATOMHBIX CIHUPTOB H
3aMHCHIBAIOT U3 (DOPMYIIBI.

XapakTepu3yoT KHCJIOTHI, KaK KHUCJIOPOJICOIepIKAIINE
OpPTaHWYECKHUE COCTUHEHUSI.

HaspiBatoT ~ mpejicTaBUTENCH TMpENENbHBIX M HENpPeIelbHBIX
KapOOHOBBIX KHCJIOT M 3aITMCHIBAIOT U3 (POPMYIIBL.
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Kpemuuii u ero coeiuHeHust

KomOuHupoBaH
HBIN YPOK

XapakTepus3yloT CTPOEHHE aTOMOB M KPUCTAIUIOB, (hU3MYECKHE U
XUMHUYECKHAE CBOWCTBA, IMOJIYyYECHHUE M TPUMEHEHUE KPEMHUS C
MCIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XHUMHH.

YcranaBiuBarT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY
CTPOCHMEM  aTOMa, BHJIOM  XUMHUYECKOM  CBA3H, THUIIOM
KPUCTAJUTMYECKOW PpEImETKH KPEeMHUs, €ro (U3NYECKUMH U
XUMHUYECKUMH CBOMCTBAMHU. BBIMOIHAIOT pacuy€Thl 10 XUMUYECKUM
dbopMmynaM U ypaBHEHHUSM pEaKIUi, MPOTEKAIOUIUX C y4acTHEM
KPEMHUS U €r0 COeIUHEeHUN. XapaKTepu3ylT COCTaB, (U3HUECKUE
U XUMHYECKUE CBOMCTBA, MOJYYCHHUE U NMPUMEHEHUE COCTUHECHUM
KPEMHUSI C UCIOJIB30BAHUEM PYCCKOTO (POJHOTO) sA3bIKA U SI3bIKA
xuMun. CpaBHUBAIOT TUOKCHJIBI yTIepoa U KpeMHus. OUChIBAIOT
BAKHEWILIME THUIBI TPUPOAHBIX COEAMHEHMM KpPEMHHUS Kak
OCHOBHOTO 3JIEMEHTa JTUTOC(Ephl. Pacrio3HaOT CHIIMKAT-UOH
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CunukaTtHast
MPOMBIIIIICHHOCTD

Ypok ycBOeHHs
HOBBIX 3HAHUN

XapakTepu3yrT CHIIMKATHYIO IPOMBIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKIINIO. Y CTAaHABIMBAIOT AHAJIOTUM MEX]Y Pa3IMUHBIMU
OTPACIISIMU CUITMKATHOW MPOMBIIIJICHHOCTH
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ITonyyenue HeMeTauIoB

VYpok ycBoeHus
HOBBIX 3HAaHUN

OnuchIBarOT HAX0XK/IEHNE HEMETAIUIOB B IPUPOAE. XapaKTEPU3YIOT
(bpaKLMOHHYIO EPETOHKY JKUAKOTO BO31yXa KaK COBOKYITHOCTb
(bu3NYECKUX NMPOILIECCOB. APryMEHTUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJUIOB K OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIM IIPOLIECCaM
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[TonydyeHne BaKHENIIUX
XAMHYECKUX COCTUHEHUI

Ypok -
IIPAKTUKYM

XapakTepus3yroT XUMHU3M, ChIpbE, armapaTypy, HayqHble
MPUHLIMIIBI ¥ TPOTYKINIO IPOU3BOJICTBA CEPHON KHCIIOTBHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KUCIOTHI C IPOU3BOJICTBOM
aMMUaKa
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O0001IIEHIE IO TEME
«HemeTaiibl 1 X COCAUHEHUS

KomOunupoBau
HBIH YpOK

[TpoBoOAST OIIEHKY COOCTBEHHBIX TOCTHKEHUI B YCBOCHHH TEMBI.
Koppektupytor cBoM 3HaHHS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesynbratoMm.  [lomydaror  XuMHYecKywo  WHGOpMANUA U3
pa3IMyYHbIX HUCTOYHUKOB. [IpencraBistoT mHbOpMAIUIO MO TeMe
«Hemeramner» B BHJIe TaOIUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMmeneHueM cpencts KT
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K.p. Ne2 1o reme:
«Hemeramsl u ux
COCTMHCHUS

Ypok -
KOHTPOJIA
3HAaHUH

[TpuMeHSIOT Ha IPAaKTUKE paHee U3YUECHHBI MaTepHual, paboTas 1o
IpynnaM ¢ 3aJaHUsAMM Pa3HOIO YPOBHS CJIOXHOCTH, BBIIOJIHSIOT
KOHTPOJIBHYIO PadoTy.

MeTasibl 1 ux coequnenus (17 1)
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T[TosoxeHre METAIJIOB B
[Tepuoanyueckoi cucteme,
CTPOEHHE aTOMOB M KPUCTAJIIOB

Ypok ycBoeHUs
HOBBIX 3HAHUHI

OOBSCHAIOT YTO  Takoe  MeTawibl.  Pasmuuaror  popmer
CYIIECTBOBAHHUS METAJIOB: JIEMEHTHI U ITPOCThIE BEIIECTBA.
XapakTepu3yloT  XMMHYECKHE  JBJIEMEHTBI-METAJIBl 10 HUX
nojoxenuto B Ilepuommueckoit cucreme JI. W. Menneneena.
[IporHo3upyroT CBONCTBA HE3HAKOMBIX METAJLJIOB IO IMOJIOKEHUIO
B Ilepuoamyeckoir cucrteMe xumuyeckux osemeHtoB J[. U.
MengeneeBa. YCTaHABIMBAIOT  MPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXIy CTPOCHHUEM aToMa, BHUJOM XWUMHYECKOW CBA3U, THUIIOM
KPHUCTAJUIMYECKON PEIIETKH METAJJIOB — IPOCTBIX BEHIECTB U UX
CO€OUHEHUI
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O01mMe XUMHIYECKUE CBOMCTBA
METaJIJIOB

KomOunupoBan
HBIN YPOK

OOBSCHSIOT YTO TaKOE PsiZi aKTUBHOCTU MeTaJlIoB. [IpuMeHsIOT ero
JUIS XapaKTepUCTUKH XUMUYECKHX CBOMCTB MPOCTHIX BELIECTB-
MeTauioB. O000IMIAI0T CUCTEMY XMMUYECKUX CBOMCTB METAJJIOB
KaK «BOCCTaHOBUTENbHBIE CBOMCTBa». COCTABIIAIOT MOJIEKYJIISIPHBIE
YpaBHEHHSI PEaKIINiA, XapaKTePU3YIOIINX XUMUIECKHAE CBOHCTBA
METAJUIOB B CBETE YUECHHUSI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
Ipoleccax, a peaklluy ¢ y9aCTHUEM AJIEKTPOJIUTOB, IPEACTABIATh
TakXe U B MOHHOM Buie.HaOmro1a0T 1 ONMChIBAIOT peakiiuu
MEX/1y BEIIeCTBaMU C TIOMOIIbIO PYCCKOTO (POAHOTO) SI3bIKA U
A3bIKa XUMUH. CaMOCTOSITEIHO TPOBOIAT OTIBITHI,
MOJITBEPKTAIOIINE XUMUIECKHAE CBOWCTBA METAIIIIOB C
cO0JII0/IEHHEeM ITPABUJI TEXHUKH O€30MIaCHOCTH
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OO6m1ast XapaKTeprucTUKa
[IEJIOYHBIX METAIIOB

VYpok ycBoeHUs
HOBBIX 3HAaHUN

O6’B${CH${IOT STHUMOJIOTHUIO Ha3BaHUA rpyr[m,l «IICJIOYHBIC
MeTasuTbl». JlatoT OOIIyH XapaKTEPHCTHKY IIEIOYHBIM MeTajliaM
o WX MoJoxeHuto B Ilepuonndeckol cucteMe XUMHUYECKHX




44

OO6m1as xapakTepucTuka
HIEJIOYHBIX METAJUIOB

Kom0OunupoBan
HBIH YpOK

anemenToB /1. 1. Menzaeneena.

XapakTepu3ylT CTpoeHHEe, (PU3NYCCKUEe M XUMHUYCCKHE CBOMCTBA
IIEJIOYHBIX METAJUIOB B CBETE OOIIETr0, 0COOEHHOTO U €AMHUYHOTO.
[IpeackaspiBarOT (HU3NYSCKUEC M XMMHYECKHE CBOMCTBA OKCHJIOB M
TUIPOKCUJIOB IIEJOYHBIX METAJVIOB Ha OCHOBE HUX COCTaBa H
CTPOCHUS u MOJITBEPKIATh MPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOLIUX peakuuil. [IpoBoasT pacué€rbl MO XUMHYECKUM
dbopMylaM W ypaBHEHHUSM PEAKIUH, MPOTEKAIOMNX C y4aCTHEM
HIEJTOYHBIX METAJJIOB U UX COCJTMHEHUH
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OO01mas xapakTepuCTHKA
[11€]I0YHO3EMETbHBIX
METaJJIOB

Ypok ycBoeHus
HOBBIX 3HAHUN

46

OO61mas xapakTepucTHKa
I1eJI0YHO3EMENIbHBIX
METAaJIJIOB

KomOuHupoBan
HBIN YPOK

XapakTepu3yrT CTpoeHHE, (U3NYECKHUe W XHMHYECKHE CBOMCTBA
mEI0YHO — 3E€MENbHBIX META/UIOB B CBETE OOIIEro, 0COOCHHOTO H
eauHU4HOro. Ilpencka3piBaloT  (U3HYECKHE W XUMHYCCKHE
CBOMCTBA OKCHUIOB M THIAPOKCHUIO0B MetaioB |IA rpynmel Ha
OCHOBE HMX COCTaBa W CTPOCHHS W IMOJATBEPKIAIOT IPOTHO3bI
YpPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHIA.

[IpoBomar pacuérhl MO0 XUMHUYCCKHUM (OopMylIaM U ypaBHCHHSIM
peakuuii, TPOTEKAUMX C y4aCTUEM ILEJIOYHBIX METAIOB M UX
COCMHECHUI
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JKécTkocTh BOJIBI U CITOCOOBI
€€ ycTpaHeHUs

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO TaKoe <OKECTKOCTh  BOAb».  Pasnuyaror
BPEMEHHYI0O U TIOCTOSHHYIO JKE€CTKOCTh BojAbl. IIpemmarator
CHoCOOBl YCTpaHEHUS ’KeCTKOCTH BOJbl. [IpoBOIAT, HAOMIONAIOT U
ONMCHIBAIOT XUMUYECKHH IKCHEPUMEHT, ¢ COOJIOCHUEM MpPaBUI
TE€XHUKH 0€30I1aCHOCTH
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[L.p.Ne 6. «Ilonyuenue
JKECTKOM BOJBI U CIOCOOEI €€
YCTpPaHEHUS

Komb6unmnpoBan
HBIN YPOK

[Tonyyaror, coOuparOT ¥ PpacHo3HAIOT YIJIEKHCTIBIA  Tas3.
Obpamarores c 1abopaTopHBIM o0opynoBaHEM u
HarpeBaTebHBIMA TIPUOOPaMU B COOTBETCTBHUH C IPABHJIAMH
TeXHUKU Oe3omacHocTH. HaliromaroT M OMUCHIBAIOT XUMHUYECKUH
AKCIIEPUMEHT C IOMOIIBI0 PYCCKOro (POJHOTO) s3bIKa M SI3bIKa
xuMuu. DopMyIHPYIOT BBIBOJBI MO PE3yJlbTaTaM IPOBEICHHOTO
skcriepuMmenTa.  CoTpyAHMYaloT B Mpolrecce  y4eOHOro
B3aMMOJICHCTBHS ITPU pabOTe B rPyMIax
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ATTIOMUHHI U €T0 COeTUHEHUS

VYpok -
MIPaKTUKYM

XapakTepru3yroT ATFOMUHHUH 0 €ro MoJIokeHuto B [leproanueckoit
cucrteMe xumuyeckux 3neMeHToB Jl. Y. MenneneeBa. OnuchiBalOT
cTpoeHne, (GU3MYECKHEe W XHUMHYECKHE CBOWCTBA aAJTIOMHHUS,
MOATBEPIK/Iasl KX COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKIUH.

OOBICHSAIOT JBOWMCTBEHHBIH XapaKTep XHMHYECKHUX CBOWCTB




OKCHJIa ¥ THAPOKCHIA AITFOMUHUS.
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Keieso

Ypok ycBoeHus
HOBBIX 3HAHUI
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CoenHEeHNS KETe3a

KomOunupoBau
HBIH YpOK

XapakTepu3yroT MOJ0KeHue xene3a B llepruonnueckon cucreme
xuMuueckux anmemeHTtoB JI. M. MeHneneeBa, 0COOCHHOCTH
cTtpoeHusi aroma. OmnuchBalOT (PHU3UYECKHE U XUMHYECKUE
CBOIiCTBa  ’Keje3a, MOJTBEPKIas UX  COOTBETCTBYIOLIUMH
ypaBHeHUSIMH peakiuuid. OOBSICHIIOT HAIMYUE JABYX TCHETHYCCKUX
psanoB coenuHeHuWil kenesa Fe+ u Fe™ . Vcramaemusaror
3aBUCUMOCTh 00JlacTell NPUMEHEHHS Kejie3a U €ro CIUIABOB OT
cBoiictB. IlpoBomar pacu€Tel MO XUMHYECKMM QopmyaaM U
YpaBHEHUSAM PEAKIUN, MPOTEKAIINX C y4aCTUEM JKelie3a U €ro
coenuHeHuil. HaOmomalOT U OMHUCHIBAIOT PEAKIMH  MEXKAY
BEUIECTBAMHM C IOMOILBIO PYCCKOIO (pOJHOT0) fA3bIKa U SI3bIKa
XUMHH
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ILp. Ne 7 «Pemienue
BKCIIEPUMEHTAIBHBIX 3a71a4 110
TeMe «MeTayuibl»

Ypok-
MPAKTUKYM

DKCIIEPUMEHTAJILHO MCCICAYIOT CBOWCTBA MCTALIOB W HX
COCIMHCHUH, peIIaTh JKCIIEPUMEHTAJIbHBIC 3aJladyd [0 TEMe
«Metamnely. PabortaroT ¢ mabopaTopHbIM 00OpYyIOBaHUEM H
HarpeBaTeIbHBIMA TMPUOOPaMHU B COOTBETCTBHU C IIPaBUIIAMH
TeXHUKH Oec3omacHocTH. HaOirogaloT CBOMCTBA METANIOB M HX
COCIMHCHUN W SBJICHUH, TPOUCXOMSIIHUX ¢ HUMHU. OIHCHIBAIOT
XUMHAYECKUM  dKCHepuMeHT.  DOpMyiaupyrOT  BBIBOJABI IO
pe3yibTaTaM MPOBEICHHOTO 3KcnepuMeHTa. OnpeaensroT (MCXoas
13 ydeOHOM 3a7aun) HEOOXOIUMOCTh MCIOJIb30BAHUS HAOIIOICHUS
WJIH DKCTIEPUMEHTA
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Koppo3us MeTaioB U crocoObl
BaIllUTEI OT HEE

Ypok ycBoeHus
HOBBIX 3HAaHUU

OOBACHAIOT YTO Takoe KOppo3us. Pa3nnyaroT XUMHUYECKYI0 U
AIIEKTPOXUMUYECKYI0  KOppOo3uu.  MIUIIOCTPUPYIOT — MOHSTHS
KKOPpO3HSI», «XUMHUECKash KOPPO3US», «IIEKTPOXUMHUYECKas
KOppO3Us» TpHUMEpaMH. XapaKTEepPU3YIOT CIOCOOBI  3aIlMUTHI
METAIJIOB OT KOPPO3UHU
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MeTaiutbl B IpUPOJE.

VYpok ycBoeHus
HOBBIX 3HAaHUN
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[ToHsATHE O METAIITypTrUU

Ypok- cemuHap

Knaccupuuupytot ¢popMbl IPpUPOIHBIX COEAMHEHUN METAIIOB.
XapakTepu3yloT oOlIHe CrocoObl MOMYyYeHHsS METANJIOB: MHpPO-,
TUAPO- U DJIEKTPOMETALTYPIHH.

KOHKpeTH3upyroT 53TH CHOCOOBl NpUMEpaMU M YpaBHEHHUSIMH
peaxiuii ¢ COCTaBJIEHUEM AIEKTPOHHOIO OaJiaHca.

OnuceIBalOT JOMEHHBIN MPOLECC U IEKTPOIUTUIECKOE TIOJTyUEHUE
METaJUIOB.




PasnuyaroT uépHble U LIBETHBIE METAJUIbI, YYTYHBI U CTAIU
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O000111eH1E 3HAHUH 110 TEME
«MeTanbl»

O000aronmin
YPOK

O0600111aI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
«Metamby. [I[puMeHSIIOT HA TPAKTUKE paHee U3YYEHHbIN
MaTepuai, paboTas 1Mo TpymmaMm ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS
CJI0HOCTHU
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KontpomnbHast padot 3 mo teme
«MeTanbl»

YpOoK KOHTpPOIIA

ITpuMeHsIIOT Ha NIpaKTUKE paHee U3YUYEHHBII MaTepuall, padoTtas 1o
IpynaMm ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CJIOKHOCTH, BBIITIOJIHSIOT
KOHTPOJIBHYIO PadoTy.

Xumu

sl M OKPY KAIOIIast

cpena (2 4)
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XuMuueckas
JIaHETHI 3eMIIA

OpraHu3aIus

KomOunupoBan
HBII YpOK

WuTerpupytor ceneHus mo Gpusuveckoi reorpaduu B 3HAHUS O
XHUMUYECKON OpraHu3aliy TIaHEThl. XapaKTepU3yOT
XUMHUYECKUN COCTaB T€OJIOTMUECKUX 000JI0UeK 3eMITH.
PazniuaroT MUHEpaJIbl ¥ TOPHBIE MIOPOJIBI, B TOM YHCIIC U PYJIbI
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OxpaHa
OKpY’KaroIlel cpebl OT
XUMHUYCCKOI'O 3arpsA3HCHUA

Ypok — cemuHap

XapakTepusyroT HMCTOYHUKHU XUMHYECKOTO 3arpsi3HCHUS
OKpyXkaromiei cpeapl. ONUCBHIBAIOT TI00ANbHBIE IKOJIOTUYECKUE
po0IIEMbI YeJI0BEYECTBA, CBSI3aHHbIE c XAMHYECKUM
3arpasHeHueM. llpemararor nmyTd MUHMMU3ALUM  BO3AEUCTBUS
XUMHUYECKOTO 3arpsi3HEHMsI Ha OKpyKawolyroo cpeay. IlpuBomsar
MpPUMEpPhl MEXIYHAPOJHOTO COTPYAHHUYECTBA B 00JACTH OXPaHBI
OKPY’KaOIIEeH Cpeibl OT XMMUYECKOTO 3arpsiI3HEHUS

O0o01IeHHe 3HAHMIT IO XUMMH 3a K

PC OCHOBHOI IIKOJIbI.
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BemecTtBa

O0o0maromumii
YpOK

[TpencraBnstor uHbopmanuio no teme «llepuonndeckuii 3aKoH u
Ilepnonnueckas cucrema JI. M. MeHnueneeBa B CBETE TEOPHUH
CTPOCHHUSI aToMa» B BHJIE TaOJIUI, CXEM, OIOPHOI'O KOHCIIEKTa, B
TOM uHncie ¢ npuMeHenneM cpeacts MKT. BelmonHsaoTr tecToBbIe
3ajanus no teme. Ilpeacrasisror nHbopmanuoo no teme «Bujsl
XUMHAYECKUX CBS3€M W THUNBl KPUCTAUIMYECKHX  PEIIETOK.
B3anMocBsI3b CTpOEHUS U CBOMCTB BEILIECTB» B BUJE TAOJIHUII, CXEM,
ONOPHOTO KOHCIIEKTa, B TOM 4ymcie ¢ npuMeHeHnem cpencts MKT
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XHUMUUecKue pcaknuu

O0o0maromumii
YPOK

[TpencraBmsitor  uwHbopmanmoo 1o  Teme  «Kmaccudukarms
XMMHAYECKUX pEaKIUil 10 pa3au4HbIM Mnpu3HakaMm. CKOpOCTb
XMMUYECKUX pEakuuii» B BUAE TaOJUI, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ mnpuMmeHeHneMm cpencts MKT.
BrimonHA0T TecTOBBIE 3anaHusa no Teme. Xapakrepusyor OBP,
OKHCIIUTENb U BOCCTAHOBUTEIIb.
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(OCHOBBI

O000marommii

XapakTepu3yloT o0111e, 0COOCHHbIE U WHAWBUIYAIbHbIE CBOMCTBA




HEOPraHUYEeCKOM YpOK KHUCJIOT, OCHOBAHMWH, COJIEM B CBETE TEOPUHU IJICKTPOJIUTHYECKOU
XUMUU JUCCOIMAIMU.  APryMEHTHPYIOT  BO3MOXXHOCTb  IPOTEKaHUS
63 (OCHOBBI OO6oOmarmuii | XMMUYECKUX pPEAKUUid B pacTBOpax >JIEKTPOIUTaX MCXOAS U3
HEOpraHUYECKOM YPOK ycnoBuid.  KiaccupuuupyioT HEOpraHWYecKHe BeIIecTBa 10
XUMUU coctaBy W cBoictBaM. IIpuBojmAT mnpuMepbl MpeAcTaBUTENEH
KOHKPETHBIX KJIACCOB M IPYIII HEOPTAHHMYECKUX BEIIECTB
64 [ToBTOpeHue u 06001IeHNE TTIO KomOunupoBan | BbIMOMHSAIOT TECTHI M YIPa)KHEHUS, PEIIAIOT 33/1a4M 110 TeMeE.
reme. [loaroroska k HBII YPOK [TpoBOAST OIIEHKY COOCTBEHHBIX IOCTHKEHUI B YCBOCHHH TEMBI.
KOHTpPOJIbHOM paboTe KoppektupyroT cBoM 3HaHUSA B COOTBETCTBUH C IIJIAHUPYEMBIM
pe3yJIbTaTOM
65 KonTponbHas padotaNe4 VYpok kouTpons | [IpuMeHsIOT Ha MpaKTUKE paHee U3YYCHHBIM MaTepuai, padoTas 1mo
«ToroBas Mo Kypcy OCHOBHON rpynraM ¢ 3aJJaHuSIMH pa3HOTO YPOBHS CIIOKHOCTH, BBITTOIHSIOT
HIKOJIBL KOHTPOJIbHYIO PadoTy.
66 AHan13 KOHTPOJILHOM pabOTHI. KoppektupyroT cBou 3HaHUA
[TonBeneHue UTOroB roja.
67-68 Pe3epBHOE Bpemst




Kpurepun oueHuBaHus JOCTUKEHU A 00yUAKOIUXCS

OcHoBHas 3a/1a4a U KPUTEPUI OLIEHKU — OBJIaJIeHHE CUCTEMON y4eOHBIX AEHCTBHH € U3ydaeMbIM
y4eOHBIM MaTePUAIIOM.

Cucrema OLEHKH BKJIIOYAeT B ce0si BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOW INIKOJIOH) M BHELIHIOK
(ocymiecTBisieMasi BHEIIHUMH 110 OTHOIICHUIO K IIIKOJIE CITYy>KOaMu).

Jns OLICHKHU UCIIOJIB3YETCA nepcoHn(pUIUMpPOBaHHAs uHpopManus " aHOHMMHas
(menepconnumpoBaHHAs).

[TepconnpumpoBaHHON OLEHKE MOAJIEKAT TOIBKO METAalpeIMETHbIE U MPEIMETHbIE Pe3yJbTaThl U3
O10ka «BBITyCKHUK HAYYUTCS».

OneHka JOCTHKEHHMH peau3yeTcsi «METOAOM CJIOXKEHHUSA», MPU KOTOPOM (PUKCUpYETCsl HOCTHKEHHE
OIIOPHOI'O YPOBHSI U €0 MIPEBBILICHUE.

Jlis OlleHMBaHUS UCHOJb3YIOTCS: CTAaHIAPTU3UPOBAHHBIC MUCHMEHHBIE U YCTHbBIE PAa0OOThI, IPOEKTHI,
[IpaKTU4eCKHe padoThl, JabopaTopHble PAaOOTHI, TECTHI, 3a4EThl, TBOPUYECKHE padOThI, CaMOaHaIM3,
CaMOOLIEHKA, HaOJI0JIeHUs U TIp.

Tunsl 3a5aHuii, KOTOPbIe HCNOJIb3YIOTCS IS OLEHKH JOCTHKeHHI:

1o (hopMe OTBETa: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

110 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUI: 0a30BBIN U MOBHIIIICHHBIM YPOBEHD;

10 UCHOJB3YEMBIM CPEICTBAM: 3aJaHMsl Ul MMCbMEHHOM MM YCTHOM Oecelbl, MpaKTUYeCKue 3aJaHus,
nabopaTtopHbIe pabOTHI,

1o (hopMe NpoOBEACHUS: U1l MHAMBUAYAIbHONW WK TPYNIIOBOI paboThI.

HroroBasi onenka ckJaabIBaeTcs U3:
HAKOTJICHHBIX OLIEHOK (XapaKTEePH3yIOT JUHAMHUKY 00pa30BaTEIbHBIX TOCTHKCHUN yJaIIIXCs);
OLIEHKHU 3a CTaHJIapTU3UPOBAaHHBIE UTOTOBbIE PAOOTHI (XapaKTEpPU3YIOT YPOBEHb NPHCBOEHHS CIOCOOOB
NeNCTBUIN)

BHyTpeHHIOI0 cHCTeMy OlleHKH Ha CTYIleHH OCHOBHOIO 001iero o0pa3oBaHusi KiaccuuUupyeTcs
CIIEAYIOIIMM 00pa3oM M BKJIHOYAET MPOLEAYPHI:

HHIMBHUAYAJIbHbIE Pe3y/JbTaThl YYalIUXCHA - B cQepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHUH U
HAaBBIKOB, BBISBIIIOTCA B X0JI€ TICUXO0JIOTO-TIEarOrM4eCKOro MOHUTOPHHTa;

npeaMeTHbIe Pe3yJabTaThl - PE3YyJbTaThl, IOJIyYEHHbIE B IPOLIECCE OLICHUBAHUS YUUTEISIMU LIKOJIbI Ha
IIPEIMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3yJbTaThl - Pe3yJbTaThl, MOJYyYEHHbIE B XO0/I€ aJMUHUCTPATUBHOTO KOHTPOJIS,
UTOTOBOW aTTECTALMN yUaIIUXCS

( KOHTpOJIBLHBIE PA0OTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUATHOCTUUYECKHUE);

BHELIKOJIbHbIE Pe3yJIbTaThl - pE3yJIbTaThl OJIMMIINAJI, KOHKYPCOB, COPEBHOBAaHUH, KOH(GEPEHIHHA U T.11.;

pE3yNbTaThl, MOJIYYEHHbIE B X0JI¢ He3aBHCUMOI BHelIHel OLEHKM - Pe3ylbTaThl MOJyUYEHHBIE B XOJ€
T'HA;

HeopMaIN30BaHHAsS OLIEHKA - TIOPT(OINO.

I[JBI OIMMCAaHUS JOCTHKEHUM o6yqa}01u1/1x051 uenecoo6pa3Ho YCTAHOBUTD CIICAYIOIIHNC IATH ypOBHCﬁI

Yposenb JocTHKeHNe IVIAHUPYEMbIX Pe3yJIbTaTOB Ounenka (oTMeTKa)

basosblii JEMOHCTPHUPYET OCBOCHHME YUYEOHBIX JCHCTBHUU C OTMOPHOM | «yOBIETBOPHUTEIHHO
YPOBEHb CUCTEeMOM 3HaHMW B pamKax juanasoHa (kpyra) | (umu  otmetka  «3»,




JMOCTHKeHUH

BBIJCNICHHBIX 3a1ad. OsnaneHne 0a30BBIM  ypOBHEM
ABIISICTCA JTOCTATOYHBIM JUISL NPOJOJDKEHHS OOyueHHs Ha
clemyromeil  cTymeHu — oOpa3oBaHUS, HO HE IO
poHILHOMY HAIPABJICHHIO

OTMETKa «3a4TCHOY).

IloBLIIeHHBIN
YPOBEHb

YCBOGHHE OIIOPHOW CHUCTEMBl 3HAHWH Ha  ypPOBHE
OCO3HaHHOI'O IIPOU3BOJIBHOI'O OBJIAJCHUSA yqe6HLIMI/I
JICUCTBUSIMH, JIOCTATOYHBIH O Kpyro3op, mwupora (Wiu
n30uparenbHOCTH) HHTEpecoB. Takue oOydarmuecs MOTyT
OBITh BOBJICUCHBI B IPOEKTHYIO JESITEIBHOCTH 110 IPEIMETY
Y COPHUEHTHPOBAHBI Ha MPOJOIDKECHHE 00YUYEHUs B CTApIINX
KJ1accax 1o JaHHOMY MPOQIITIO.

OLICHKA «XOPOILIO»
(oT™meTKa «4»);

Bricoknit
YPOBEHb

bonee nonHoe (110 CpaBHEHMIO C MPEABIAYIIMM) YCBOEHHE
ONOPHOW CHUCTEMbl 3HAaHUM HAa YPOBHE OCO3HAHHOIO
IMPOU3BOJIBHOI'O OBJIAJICHUA y‘-IGGHBIMI/I I[ef/'ICTBI/ISIMI/I,
JOCTaTOYHBIA Kpyro3op, IMpoTa (MIM U30MpaTEIbHOCTH)
uHTepecoB. Takue oOyuaromyecss MOryT ObITh BOBJICUEHBI B
IIPOEKTHYIO JeSITEIbHOCTD o peaMery U
COPUEHTHUPOBAHBI Ha MPOJIOJDKEHHE OOYYEHMsI B CTapIINX
KJ1accax 1o JaHHOMY IPOQUIIO.

OLIEHKa «OTIIMIHO»
(oTMeTKa «5»).

IMonu:KeHHbIH
YPOBEHb

OTCYTCTBHME  CHCTEMAaTH4eCKOoW ©0a30BOM  IMOATOTOBKH,
oOyyaromMcsi HE  OCBOGHO JaXXke€ W  TOJOBHHBI
IJIAHUPYEMBIX  PEe3yJIbTaTOB, KOTOpbIE  OCBauBaeT
OOJBIIMHCTBO OOYyYalOUIMXCA, HUMEIOTCS 3HAYUTENbHbIC
npoOenbl B 3HAHMSX, JANbHEHIIee 00y4eHne 3aTpyIHEHO.
[Ipu sToM OOy4arommiics MOXKET BBITIOJIHSATH OTICIbHBIE
3alaHsl  TOBBIIEHHOTO  ypoBHs.  JlanHas  rpynma
oOyuatomuxcst (B cpegHeM B XoJe  OOy4deHHs
cocraBistomias okoiao 10%) Tpebyer cnenuaibHOI
JTUArHOCTHKH 3aTpyAHEHHH B 0Oy4eHuH, MpoOEIoB B
CHUCTEME 3HAHUM M OKa3aHWM LIEJICHAIIPABICHHOW MOMOILHU B
JOCTUKEHUU 6a30BOTO YPOBHSI

«HEYIOBIICTBOPUTEIIHHO
(oTMeTKa «2»)

Husknii
YPOBEHb

HaJIM4ue TOJIBKO OTHENbHBIX ()parMEHTapHbIX 3HAHUH IO
MpeaMETY, nanbHeuee oOydeHue MPaKTUYECKH
HEBO3MOKHO. Tpelyercs cnenuanbHas MOMOIIb HE TOJIBKO
no y4yeOHOMY TmTpeaMeTy, HO U 10 (HOPMHUPOBAHHIO
MOTHUBAILIMH K 00YYEHHUIO, PA3BUTHIO HHTEPECA K N3ydaeMOit
MpeIMETHOW 00acTH, MOHUMAHUI0 3HAYMMOCTH TIpeaMeTa
JJId JKU3HU U OP.

OIICHKa «TLTOX O
(otmeTKa «1»)

XapakTrepucruka uugpoBoi OLEeHKH (0OTMETKH)
«5» (€OTJIMYHO») — YPOBEHB BBIMOJHEHUS TPEOOBAHUI 3HAYUTEIIHHO BBIIIE YIOBIECTBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK Kak MO TEKYLIEMY, TaK U [0 MpeAbIAyIIeMYy yueOHOMY MaTepHuaiy; He 6ojee 0HOTo
HEJI0YEeTa; JOTUYHOCTh U MOJHOTA U3JI0KEHHUS.
«4» («X0po110») — YPOBEHB BHITIOTHEHHS TPEOOBAHUI BBIIIE YIOBIECTBOPUTEIBHOTO: UCIIOJIb30BAHNE
JOTIOJTHUTEIBHOTO MaTepHalla, MOJIHOTA M JIOTMYHOCTh PACKPBITHS BOIPOCA; CaMOCTOATEIBHOCTh
CYXXJIEHHUH, OTpa)KeHHE CBOEr0 OTHOIIECHUS K Mpeamery oOcyxkaeHus. Hannuue ommbok 1 HEJ0YEeTOB B




KOJIMYECTBEHHOM BBIPAKEHUHU MO OTACJIbHBIM MPEAMETaM OTPAXKAETCs B JIOKAJTBHBIX aKTax O TEKYyIIeH u
HUTOTOBOM (pYOES)KHOM) aTTECTAIIMU O0YYaIOIINXCA.

«3» («y/JA0BJIETBOPUTEIbHO») — JOCTATOYHBI MUHHMAJBHBI YPOBEHb BBIIIOJIHEHUSI TPEOOBaHUM,
MPEeIbsIBISEMBbIX K KOHKPETHON paloTe, OTAENbHbIE HApPYLUIEHUS JOTHMKH HW3JI0KEHUS MaTepHuala;
HEMOJIHOTA PACKpBITHS Bompoca. Hamnume ommOOK W HEJAOYETOB MO OTACIBHBIM NpEeIMETaM B
KOJIMYECTBEHHOM BBIPQKEHUU OTPAXKACTCS B JIOKAIbHBIX aKTaX O TEKYIIeW M HTOroBoH (pyOexkHOiN)
aTTecTaluu 00yJaroIIXCs.

«2» («I10X0») — YPOBEHb BBINOJIHEHUS TPEOOBAHUN HIKE YAOBJIETBOPUTENIHHOTO: HapyIIEHUE
JIOTUKHU; HEMOJHOTa, HEPacCKPHITOCTh OOCYKIaeMOro BOIpPOCa, OTCYTCTBHE apryMEHTalMH JHOO
OLIMOOYHOCTh €€ OCHOBHBIX MOJoKeHuil. Hannune ommbok U HEA04YeTOB MO OTAEIbHBIM IMIpeIMeTaM B
KOJIMYECTBEHHOM BBIPAKCHHH OTPAXKACTCS B JIOKAIBHBIX aKTaX O TEKYIIEH W UTOTOBOU (pyOekHOi) 00
aTTecTaluu 00y4arouIXcs.

KoHTpo/IbHO-U3MepHUTeIbHbIe MAaTEepPUAJbl MpPEIHA3HAUYCHBI [IJII MPOBEPKH YPOBHS YCBOCHUS
y4eOHOro Marepualla Ha OCHOBAaHWUU OOPa30BATEILHOTO MHHHMYMa COJCp)KaHUS OOpa3oBaHUS W
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBITYCKHUKOB IIKOJ. OHU COCTaBJIEHbI Ha OCHOBE MHOTOJIETHEH
MeJarOrHYeCKOM MPAKTUKH C YIETOM Pa3IUYHBIX METOJAMUYECKUX pa3padOToK.

[To Bcem riaBam Kypca U X pa3fesaM IpeajaraeTcsl TeKyIUil 1 TEMaTUYeCKU KOHTPOJIb 3HAHUN U
YMEHHH B (OpME XUMUYCCKHX JTUKTAHTOB U TECTOB, CAMOCTOSTEIIBHBIX M KOHTPOJBHBIX paboT. 3aaHus
000MX BapHaHTOB PadOT CXOTHBI [0 COACPKAHHUIO U XapaKTEPy BHITOTHAEMBIX YUYEOHBIX € CTBUH.

Jliis opranm3anmu 3QQGEeKTUBHON pabOTHI BCETo Kilacca ¢ YYeTOM HHIUBUIAYaTbHBIX CIIOCOOHOCTEH
Ka)KJOTO y4amierocst B psijie padoT, BXOIAIIMX B MOCOOUE, MPEACTaBICHBI 3a/JaHUsl Pa3IMYHBIX YPOBHEH
CIIOKHOCTH.

He3ameHMMBIM ITOMOIIIHMKOM Tie[arora B KOHTPOJIC 3HAHUU SBIISIFOTCS 3amaHus B popme Tecta. Mx
MOJKHO HCIIOJIh30BaTh HA PA3HBIX ATANax y4eOHOTO MpoIiecca:

* MPU U3yYEHUU HOBOT'O MaTepHala;

* Ha JTaIle 3aKpEIUICHUS U3YYEHHOT0 MaTepHalia;

+ Ha ypokax 0000I1aro1ero NoBTOPEHHUS;

* MPU TEKYIIEM U TEMATHYECKOM KOHTPOJIE 3HAHUM, YMEHUI U HaBBIKOB YJaIIHXCS;

* MIPH MOATOTOBKE YYaIUXCsl K DK3aMeHaM KakK B YCTHOM, TaK M B MUCbMEHHOU (popme, 0cCOOEHHO B

dopme EI'D.

Jns kaxxznol Tembl M €€ pa3/iesioB MPEJI0KEHbl TECTOBbIE 3aJaHUsl Pa3HOTO YPOBHS CIOKHOCTU B
JIByX BapHaHTax, paccuuTaHHble Ha 15—35 MuH wiau Ha uenbld ypok. [y BBICTaBJIEHMSI OLEHKU
MpeAIaraeTcsl UCMOJIb30BATh CIEAYIOLIYIO MTPOIIEHTHYIO IIKaTy:

35% BBINOTHEHHBIX 3aJaHUI — OLIEHKA «2»;

36—61 % — oreHKa «3»;

62—85% — oreHka «4»;

86—100% — oreHka «5».

B 3aBucHMOCTH OT pe3yabTaTOB BHITIOJIHEHHS pa0OThl YUUTENIb MOXKET BHOCUTH B MIPEIJIOKEHHYIO
CUCTEMY OLICHUBAHUsI KOPPEKTUBHI, MOCKOJIBKY OCHOBHAS 11€JIb KOHTPOJISL B JAHHOM Clly4ae — He
coOCTBEHHO BBICTABJICHUE OIIEHKH, a OTIPeIeJIeHHEe YPOBHS YCBOSHHUS YUAIIMMHUCS y4eOHOTO MaTepraia u
HaIpaBJIeHUH JanbHEHIIeH padoThl HaJ MOBBIIIIEHUEM Ka4eCTBa 3HAHUM

3aganue nox nudpoit 1 onennBaercs 3 6amuiamu; nox nudpoit 2 — 5 Oamnamu; nox uudpoin 3-8
Oayutamu. 3aaHusl, OTMEUCHHBIC *, — ISl HHIMBHTyaIbHOTO BHITTOTHEHHUSI.

Ecnu He yka3aHO MHOE, KaX/Iblii OTBET YacTel OlleHUBAETCS:

« qactu A — 2 Gaymramu;

« yactu B — 4 Gannamu;

« yactu C - 6 6annamu.

OpHako He Bce ydalyecs MNPUCTYMAlOT K 3afgaHusM dactd C U TeM Oosiee BBIMOJMHSIOT HX
MOJTHOCTHI0. UTOOBI MOBBICUTH TIOJIOKHUTEIHHYIO MOTHBAIIMIO K BHIITOJIHEHHIO 3aaHni yacTu C, yauTenb
MOYET OOBSBUTH O BBICTABJIEHUH I10 pe3yabTaTaM TecTa JABYX OLICHOK: IepBoil — 3a yactu A u B, a BTo-
poii — 3a yacTh C — € HCMOJIb30BAHMUEM MPOIEHTHON MIKAJIbl OLICHKUA 3HAHUM.



BOHpOCbI AJid BCCX BHJIOB KOHTPOJIA 3HAHUM COCTaBJICHBI TaKUM 06pa30M, YTOOBI negaror ¢ Mx
IIOMOIIBI0 MOT BBISIBUTH 3HaHHs YYalIMXCs [0 BCEM Y3JIOBBIM BOIPOCAM IJIABBI M pa3jeia Kak Ha
0a30BOM ypOBHE, I/¢ HEOOXOJMMO TOJIBKO BOCHPOW3BEICHHE Y4eOHOro Marepuana, Tak M Ha
YCIIO)KHEHHOM YpOBHE, TJe TpeOyeTcsi yMEHHE aHaJM3UPOBAaTh W CPAaBHUBATH JaHHbIC, HMPUMEHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOywaromme BHIBI KOHTPOJIS IMPENOIAraloT KOJUICKTHBHYIO AEATEIBHOCTh YYaluxcs 00 B
nape, 1100 B IPYIIIE U CAMOIIPOBEPKY.

[Ipy MOArOTOBKE K KOHTPOJIbHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAHHE Ha 3aJaHUsl YPOKOB
oboOmaromero NoBTopeHus. B 3ToM cityyae ydammecs B COOTBETCTBHHM CO CBOMMHM CIIOCOOHOCTSIMH
ONPE/ICIISIOT AJIsl ce0sl 3aaHKsl, KOTOPBIC MOT'YT BBIIIOJIHUTE.

Pacuetnnie 3ala4i pa3JIMYHbIX TUIIOB U ypOBHefI CJIOKHOCTH IIPCACTABJICHBI B rmocoonu 6JIOKaMI/I, a
TaK)Ke BKIIOUCHBI B Pa3HbIC BUJbI KOHTPOJIS 3HAHHH. YUUTENIb MOXKET IO JKEJIAHHIO BKIIOYATh MX KaK
JIONIOJTHUTENIbHOE 3a/IaHKie B JIO0OH BUJ KOHTPOJIS WJIM TpPEAiaraTh ydalluMcs OTIENIbHbIE CaMOCTOS-
TeJIbHBIC Pa0OTHI [0 PEIICHUIO MOJ00HBIX 3a1ad.

IIpoBeneHne XMMHYECKOT0 AUKTAHTA

3amaHus Uisi 00OMX BApUAHTOB KPAaTKO 3alMCBIBAIOTCS Ha JIMLIEBOM CTOPOHE JOCKM WM Ha
KOJIOTpaHCIIapaHTe; OTBETHI HAa BOMPOCHI JKEJIATEIbHO HAIlMcaTh Ha 0OPaTHON CTOPOHE JOCKHU MIIM TAaKKe
Ha KOJOTpaHCIapaHTe. YUUTENb 3a4MTHIBAET COJIEP’KaHUE BOIPOCA, y4yallMecs 3alUChIBAIOT OTBET B
TeTpasX.
[To okOHYaHUM JUKTaHTa IPOBOJUTCS CAMOIIPOBEPKA!

* OIIMOOK HET — OLIEHKA «5»;

* JOnymeHbl 1—2 ommoku — «4»;

* JIOMYIIEHBI 3 OIHOKH — «3».

B 3aBHCHMOCTH OT CTENEHM MOJArOTOBJIIEHHOCTH YYalllUXCSl YYUTENIb MOYKET U3MEHMTb KPUTEpUI
OLIEHKHU PadoT B M0JIb3Y YUEHUKA.

IIpoBeaenne caMocTOATEILHOM PadoTHI

CamocrosTenbHas paboTta npeanonaraeT audo napHyo, Ju00 rpynmnoByo GopMy paboThl U JaeT
BO3MOXXHOCTh JIy4llle OTpa0doTaTh M3y4yaeMble BOMPOCHl MOJ KOHTPOJEM YUHUTEISI U B XOAE
CaMOCTOSITENIHOW  JlesiTenbHOCTH (71 oOyuwaromieid paboThl) MO0 Jiydlle MOATOTOBUTHCA K
KOHTPOJIbHON paboTe, KOTOPYIO MPEJCTOUT BBINOJHATH Ha CIEAYIOLIeM ypoke (s oOoOuiaromiei
paboThl). 3a7aHus BBINOJHAIOTCSA B Hape (Ipymre), 4yTo MO3BOJSET SKOHOMHUTH Bpemsl Ha orBeT. Ot-
JieNIbHbIE 3aJaHus (0]l 3HAKOM *) ydalluecsl BBIMOJIHSIIOT CaMOCTOSATENbHO. /i KOHTpOJIS ydaluMmcs
IPEOCTABIISAETCS. BO3SMOXKHOCTD CBEPUTH CBOM OTBETHI C 3TAJTOHAMM, KOTOPbIE Oy1yT JaHbl YUYUTEIEM 110
OKOHYaHUM pabOTHI.

OueHka NpakTHYeCKUX YMEHMI yyaluxcst

Yunrenn JOJIDKCH YUUTBIBATH!:

- IPaBUIILHOCTH OMNPEAETICHUS LEJIN OIBITA;

- CaMOCTOATENBHOCT 000pa 000PYI0BaHUS U OOBEKTOB;

- [IOCJIEI0BATEIbHOCTD B BBIMOJIHEHUH PaOOTHI 10 3aKJIaJKE OIbITA;

- JJIOTUYHOCTh ¥ TPAMOTHOCTh B ONMCAHUU HAOJI0/IEHUH, B (OPMYIMPOBKE BHIBOJA U3 OMBITA.

Otmerka - IPaBUJILHO OIpe/IesieHa LeNb OIbITa,

"o - CaMOCTOSITENIBHO, C HEOOXO0IMMOH MOCIIEI0BATENbHOCTHIO MPOBEAEHBI TOA00D
000pyI0BaHUs U OOBEKTOB, a TAaKXKe paboTa Mo 3aKJIAJAKe ONbITa;

- Hay4HO IPaMOTHO, JJOTUYHO OIMUCaHbl HAOII0IeHUs U CPOPMYIUPOBAHBI BHIBOJBI U3

OTIBITA.
Otmerka - IPaBUJILHO OIpe/IesieHa LEeNb OIbITa;
"4 - CaMOCTOSITENBHO IpOBeieHa paboTa 1o noaoopy 000pya0BaHusl, 00BEKTOB;

NP 3aKJIaJIKe OTbITa JOMycKatoTes 1 -2 ommoku;

- Hay4HO IPaMOTHO, JJOTHYHO OIMUCaHbl HAOII0IeHUS U CPOPMYIUPOBAHBI BHIBOJBI U3
OIIBITA;

- B ONMCAHUM HAOJII0/IEHUH U3 OMbITa TOMYCKal0TCs HEOOIbIINE HETOYHOCTH




OTMeTKa
n I3I n

- IPaBUWJIbHO OTIpe/iefieHa LIeJIb OIbITa,

- mo0op 00opynoBaHUs U OOBEKTOB, & TAKKE PAOOTHI MO 3aKJIAJIKE OIBITA TPOBEICHBI C
MOMOUIBIO YUUTEIIS;

- IOITYCKAIOTCS HETOYHOCTHU U OIITUOKY MPH 3aKJIAJKE OIBITA, OMMMCAHUN HAOIIOICHUH,
(dbopMyIMpPOBaHNUHU BHIBOJIOB.

OTMeTKa
| I2I |

- HE ONpeieNieHa CAMOCTOATENIBHO 1IEJb OIbITa;
- He 0TOOpaHO HY)XHOE 000pPYIOBaHMUE;
- IONYCKAIOTCs CYIIECTBEHHBIE OMIMOKHU MPH 3aKIaJKe U OPOPMIICHUH OTIBITA.

Ouenka ymenuii [IpoBoasiT Ha0/I0AeHUS

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBWJILHOCTH POBEICHUS HAOIOACHHI 110 3a/1aHHIO;

- YMEHHUE BBIACTATH CYIIECTBEHHbIE TPU3HAKH Yy HA0II0JaeMOro o0beKTa (Iporecca),

- JIOTUYHOCTh M HAYYHYIO TPAMOTHOCTH B 0)OPMIICHUHU Pe3yJIbTAaTOB HAOJIIOACHH U B BEIBOJIAX;
- IPOBEJICHUE HAOJIIOICHHS 110 33/IaHHIO;

OtMmeTtka - IPaBUWJIBHO 110 33JIJaHUI0 YYUTEIs IPOBEICHO HAOMIOICHUE;
"'e" - BBIJICJICHBI CYIIIECTBEHHBIE MPU3HAKK Y Ha0Jt01aeMoro o0beKTa (Tporecca);
- JIOTUYHO, HAYYHO TPaAaMOTHO 0(hOpMIIEHBI Pe3yabTaThl HAOIIOIEHUH 1 BBIBOJIBI.
OT1meTka - IPABWJIBHO TI0 33JIAHUI0 YUUTEIIS TPOBEICHO HAOIIIOICHNUE;
M4 - IIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HaOII0qaeMoro o0bekTa (mpoiiecca)
Ha3BaHbI BTOPOCTETICHHBIE;
- IOITycKaeTcsi HeOpeKHOCTh B 0hopmIiieHuU HAOIIOCHHH U BHIBOJIOB.
OtMmeTrka - IOIIYCKal0TCA HETOYHOCTHU U 1-2 omuOKu B poBeIeHUH HAOII0ICHHH 110 3aJaHHI0
"3 YUUTEIIS;
- IIPH BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HaOII0qaeMoro o0bekTa (mpoiiecca)
BBIJICJISTFOTCS JIMIIIb HEKOTOPBIE;
- nomyckatorcs omubku (1-2) B opopmiennn HabI0IeHU 1 BHIBOJIOB.
OrmeTka - TomycKaroTcs omuoku (3-4) B mpoBeIeHUH HAOIOIEHUH 10 3aJaHUI0 YUUTEIIS;
A - HEMIPaBWJIbHO BBIJICISIFOTCS MPU3HAKHN HAa0II01aeMOro o0beKTa (Tporiecca);

- momyckatotcst omuoku (3-4) B opopmieHnn HaOmoAeHUH 1 BBIBO10B. Dopma
aTTecTalliy M0 OMOJOTHH MOXKET OBITh Pa3IMYHOM: YCTHBIN K3aMeH M0 OuieTam,
3amuTa pedepara, TECTUPOBAHHE, 3alllUTa POEKTA.

®opMmbl npeicTaBIeHUs] 00pa30BaTeIbHbIX Pe3yJIbTATOB!

e Talenb YyCIEBAaEMOCTH IO IpeaMeraM (C yKa3aHWeM TpeOOBaHMM, MpeabsSBIsSIEMBIX
BBICTABJICHUIO OTMETOK);

® TEKCTbl HMTOTOBBIX JIMAarHOCTHYECKUX KOHTPOJIbHBIX pabOT, AMKTAHTOB W T.A. W AHAINU3 HX
BBITIOJIHEHUST oOydaromumcst (nHopmaius 00 3JIeMEHTaxX W YPOBHSAX IMPOBEPSIEMOrO 3HAHUS —
3HaHUS, TOHUMaHUs, IPUMEHEHUs, CHCTEMATU3aLlUH);

® yCTHas OLIEHKA YCHEIIHOCTH pe3yibTaToB, (JOPMYIHPOBKA MPUYMH HEyIad U PEKOMEHJAIl 1o
YCTpaHEHHIO MTPoOeTIOB B 00YYEHHOCTH 10 TIPEIMETAM;

e nopTdoano;

® PE3yNbTaThl ICUXOJIOTO-TIEAATOTHUECKUX UCCIIEJOBAHUHN, HIUTIOCTPUPYIONINX TUHAMUKY Pa3BUTHUS
OT/ENbHBIX HHTEJUIEKTYaJbHBIX U JINYHOCTHBIX KauecTB oOyyvaromerocs, Y'Y /.

KpurtepusiMmu oueHUBaHUS SBISIOTCS:

® COOTBETCTBHE JOCTHTHYTBIX TIPEAMETHBIX, METAlpeJAMETHBIX W JIMYHOCTHBIX pEe3yIbTaTOB

oOyuarouxcsi TpeOOBaHUAM K pe3yJbTaTaM OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmiero oopazoBanus OI'OC;

e JMHAMHUKa pe3yJbTaTOB MIpeIMETHON 00yueHHOCTH, hopmupoBanus YV 1.




OneHKa TOCTHKEHUS METAIIPEAMETHBIX PE3YJIBTATOB MOXKET. [IpOBOAATCS B X0/1€ pa3IuUYHbIX IPOLELYP.
OcCHOBHOH IpOLIEAYPON UTOIOBOM OLIEHKH JOCTUKEHHS METAIIPEAMETHBIX PE3YyJIbTaTOB
ABIIAETCS 3AUUMA UMO208020 UHOUBUOYATLHO20 NPOEKmMA

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 - 9xnaccor»

1. Xwumwms. 8 xnacc: yueOHUK 1 oOmieoOpa3oBarenbHbix opranm3anuid / O. C. 'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2019

2. Xwumws. 9 knace : yueOHHK st 00111e00pa3oBareabHbIX opranusanuii / O. C. Tabpuenss,
N.T'. Octpoymos, C. A. CnaaxoB. — M.: IIpocsemenue, 2019

3. Tabpuenssu O. C. Xummsa. Meroauueckoe mocobue s 8 Kiacca ydeOHOoe mocoOue Juis
obmeoOpaszoBarenpHbIx opranu3anuii / O. C. I'abpuensH, U. B. Axcénonra, U. I'. OctpoymoB. —
M.: Ilpocemienue, 2019

4. Tabpuensn O. C. Xumus. COopHUK 3a7a4 U ynpaxkHeHud. 8 - 9 kiacc: yueOHoe mocobue ams
obmeobpaszoBarenbHbix opranuzanuit/ O. C. I'abpuensH, Y. B. Tpuryouak M.: IlpocBemienue,
2019

5. Taopuenstn O. C. Xwummsa. PabGouas Tetpams. 8 kiacc: ydeOHOe TmmocoOue IS
obmieoOpaszoBarenpHbIx opranusanuii / O. C. INabpuensH, C. A. Crnagkos, 1. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019



Hngpopmayuonnwie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBEThl aOUTYPUCHTY, YUUTEIIO XUMHUH,
CIPaBOYHHK (O4€HB OOJIbIIIAst TOO00PKA TAOJIHII U CIIPABOYHBIX MaTEpPHAJIOB), Becesast XUMHUS, HOBOCTH,
OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEIICHHN).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3Hb» MOHATHO U 3aHUMATEIBHO PACCKa3bIBaeT 000 BCEM
HUHTEPECHOM, 4TO MPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBIH KypHAT «XUMHKH H XUMHUA», B KOTOPOM
MPEJICTaBICHO MHOKECTBO
OIBITOB TI0 XUMHH, 3aHUMATEIILHON MH(MOPMAIIH, TI0O3BOJISIONICH YBIICUb YYEHHKOB IKCIIEPUMEHTAILHON
YaCThIO MIPEAMETA.
4. http://c-books.narod.ru BceBo3amoskHas TuTepaTypa 0 XHMHUH.
5. http://www.drofa-ventana.ru M3BecTHOE M31aTeIbCTBO yueOHO# auTeparypsl. HOBUHKH Hay4HO-
MOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHHT 110 XUMHH.
6. http://1september.ru Xypnan mist yauteneit u He TOJIbKO. Bosbioe KoIu4ecTBO paboT yIYCHUKOB, B
TOM YHCJIC U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOJIBHBIN OPTA CO CChUIKAMU Ha
o0pa3oBaTeNbHBIC CAUTHI 110 XUMUH.
8. www.periodictable.ru CO0pHUK cTaTeif 0 XUMUYECKUX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCHEPUMEHTOM

9.060pynoBanue nmo 6mosiornu Z.Lab



