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IHosicHuTebHAS 3aNIMCKA.

PaGowass mporpamMma 1o XUMHUHM TIOCTPOCHAa Ha OCHOBE (DYHIAMEHTAIBHOTO Spa COJEPXKAHHWS OCHOBHOTO OOIEro oOpa3oBaHWS,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTebHOW MPOTrpaMMbl OCHOBHOTO OO0IIEro 0Opa3oBaHHs, TPEOOBAHHWH K CTPYKTYpE
OCHOBHOI 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIETr0 00pa3oBaHUs, MPOMUCAHHBIX B DeepabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00I1Iero 00pa3oBaHus, a Takke KoHIenuu 1yXxoBHO-HPaBCTBEHHOT'O Pa3BUTHS M BOCIIUTaHUS rpaxkaanuHa Poccun.

[IpenonaBanue yueOHOTO Kypca «XMUMHUU» B OCHOBHOM IIIKOJIC OCYIIECTBIISCTCS B COOTBETCTBUU C OCHOBHBIMH HOPMATUBHBIMU JIOKYMEHTAMH U

WHCTPYKTUBHO - METOJUYCCKHMH MaTepHaJIaMHU:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;

v @ezepalbHblii TOCYIapCTBEHHBIM 00pa30BaTeIbHBIA CTAHIAPT OCHOBHOTO OOMIEro 0O0pa3oBaHUs, YTBEPIKICHHBIM PUKa30M
Munobpnayku Poccuum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUUM U BBEICHUHM B JeiicTBHE (eneparbHOro TrocCyJapCTBEHHOTO
00pa30oBaTeNLHOTO CTaHJApTa OCHOBHOTO 00IIero o0pa3oBaHus» (B pell. npukaza MunoOpaayku Poccun ot 29.12.2014 Nel644)

v' Xumus. Pa6oune niporpammel. [Ipeamernas munaus yaeOuukos O. C. Tabpuensua, . I'. Octpoymosa, C. A. Crnagkosa. 8—9 kmaccer: 2020-

2021 r; yueOHOe mocoOue Jutst ob1ieodpazoBarenbHbIx opranuzaiuii / O. C. ['abpuensn, C. A. Cnagkos — M.: [Ipocsemenue, 2019.



Hean kypca:

. Dopmuposanue y yaamuxcs 1HEJIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

Pazéumue TO3HABATENHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEW YYallUXCS B MPOIECCe H3YYCHHUS
XUMHYECKOH Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4HO - TEXHHUYECKUH mporpecc; (GpopMupoBaHHE Ba)KHEUIINUX JIOTHUECKUX ONepanuit
MBINUICHHS (aHAIHM3, CHHTE3, 0000IIeHNe, KOHKPETH3AIUs, CPAaBHEHUE U JIp.) B MPOIIECCe MO3HAHUS CUCTEMBl BOXHEUIIUX MOHSATUH, 3aKOHOB H
TEOpPHil O COCTaBe, CTPOCHUH, CBOMCTBAX M MPUMEHEHUH XUMHUECKUX BEIIECTB.

Bocnumanue yO0exIEHHOCTM B TOM, YTO MPHUMEHEHHE TMOJYYCHHBIX 3HAHMM W YMEHHI [0 XUMHUU SIBISETCS OOBEKTUBHOMN
HE0OXO0IMMOCTHIO ISl 6e30macHON PabOTHI C BEIIECTBAMU M MaTepHaliaMy B OBITY U Ha MPOU3BOJICTBE.

. Ilpoexmuposanue u peanuszayusa BBHITYCKHUKAMU OCHOBHOW IIKOJBI JIMYHOW OOpa30BAaTENbHOM TpPaeKTOpPHUH: BHIOOP Tpoduis
00y4YeHHs B CTapIeH MIKOJIE I MPO(PECCHOHATBHOTO 00pa30BaTEIbHOTO YUPESIKICHHUS.

. Osnadenue KnwuesvimMu KoMnemeHyuamu: Y4eOHO-TIO3HABATEIbHBIMU, WH(GOPMALMOHHBIMU, II€HHOCTHO-CMBICIIOBBIMH,
KOMMYHHKATUBHBIMH.

I[J'I}I JOCTYDKEHHMS 3TUX LIENEH B KypC€ XUMHUH Ha CTYIICHH OCHOBHOT'O O6IHCFO O6p830BaHI/I$I peIIaroTCA CICAYIONNE 3adaun:

v q)OpMI/IPYI-OTCH 3HAaHHUS OCHOB XHMHYECKOH HAayYKH — OCHOBHBIX (l)aKTOB, HOHHTHﬁ, XUMHUYCCKHUX 3aKOHOB H TeOpHﬁ, BBIPAKCHHBIX
MMOoCpCACTBOM XUMUYCCKOTO A3bIKA,

v’ pasBHBaIOTCA yMeHHs HaOmoaaTh 1 OOBICHIIOT XUMUYECKHE SBJICHHS, IPOUCXOISAIINE B IPUPOJIE, Ta00PATOPHBIX YCIOBHSIX, B OBITY U
Ha TIPOU3BOJICTBE;

v\ IpHOOpETAIOTCs CIENUAIbHbIE YMEHHS W HABBLIKM 110 O€30MacHOMY OOpAIlEHHI0 ¢ XMMHYECKUMH BEIIECTBAMH, MarepHalaMH |
npolLeccamu;

V' (opMupyeTCs TyMaHHUCTUYECKOE OTHOIIEHHWE K XMMHUHM KakK IPOM3BOJWTENLHOM CHjE€ OOIIECTBA, C IOMOINLI KOTOPOM pEIaroTcs
rI100anbHbIe TPOOIEMBI YeJIOBEUECTBA;

v’ OCYIIECTBJISAETCSA MHTErPALUS XMMUUECKOM KapTHHBI MUPa B €MHYI0 HAYYHYIO KapTHHY.



Conep:xkaHnue nporpaMmmsl
Xumus 8 kiaace
(68 yacoB, 2 yaca B He1eJII0)

HauvaabHble NOHSATHA M 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BeUIECTB. DTAJOHHBIE (PU3UYECKHE CBOIMCTBA BemlecTB. Marepuansl U MarepuaioBefeHue. Ponb Xxumuu B
YKU3HU COBpeMeHHOro obmecTBa. OTHOIICHHE 00IIeCTBa K XUMUU: XeMODUIHS U XeMO(oOwHs.

Metoael n3yuenust xumun. Habmronenue. Dxcniepument. MonenrpoBanue. Mozenu MaTepualibHbIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I"a3pl. JKunkoctu. TBEpable BemiecTBa. B3auMHble nepexo/ibl MEXAy arperaTHbIMU COCTOSIHUSIMHM BEILLECTBA: BO3TOHKa (cyOiaumarus) u
Jecyoaumans, KOHJSHCalus U UCIapeHne, KpUCTAIUIM3alUs U IJIaBJIEHUE.

®dusnueckue sBieHus. YucTele BeliecTBa U cMecU. 'OMOreHHble U rereporeHHsle cmecu. CMecu razoo0pasHble, KHUJIKUE U TBEpPIbIC.
CriocoObl  pa3zieneHusi CMecel: TMeperoHka, WM JAUCTHULILUSA, OTCTauBaHWe, (UIbTpOBAaHUE, KpHUCTAIM3AlMs WM  BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco6oB B 1a00OpaTOpHON NPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XUMUYECKUE DJIEMEHThl. ATOMBI W MOJEKyibl. lIpocTele M ciloxHBIE BelecTBa. AJUIOTpPONHUS Ha mpuMepe Kuciaopona. OCHOBHbIE
IIOJIOKEHUST AaTOMHO - MOJIEKYJIIpHOTO yueHHus. FloHbI. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3Haku (CUMBOJIBI) XMMMUYECKHUX 3JeMeHTOB. MHdopmanus, KOTOPYO HECyT 3HAaKM XHMHUYECKUX AJIEMEHTOB. ODTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMHUYECKUX »dJeMeHTOB. llepuommueckass Ttabnuia xumuueckux osnemeHToB JI. M. MeHneneeBa: KOPOTKONEPUOIHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproast u rpynnel. ['naBHas u nobounas noarpymnmnsl, uiu A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHAsE Macca.

Xumnueckue ¢opmynsl. MHaekcsl 1 ko3 duuumentsl. OTHOCUTENbHAsS MOJIEKYJsipHas Macca. MaccoBas JI0Jsi XMMHUYECKOTO 3JI€MEHTa B
coeauHeHuu. MHpopmanus, KOTOpyro HECYyT XUMUYECKUEe (POPMYJIbI.

BanentHocth. CTpykTypHBIE (DOpMYJbl. XMMHUYECKHE 3JIEMEHTHI C IOCTOSHHOM M IEepeMEHHON BaJeHTHOCTHbIO. BbIBOI (opMysibl
COEMHEHUS MO0 BaJleHTHOCTU. Ompe/esieHre BaIeHTHOCTH XUMHUYECKOTo 3eMeHTa 1o gopmyiie BenjectBa. CocTaBieHHe Ha3BaHUN COETMHEHUH,
COCTOAIINX U3 IBYX XUMHUUYECKHUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIECTB.

XuMHYecKue peakuuu. PeareHTsl M MpOayKThl peakiuu. IIpu3Haky XMMHUYECKMX peaklnuil. Y CIOBHS UX NPOTEKAHUS U MPEKpPALICHUS.
Peaknnu ropenns. DK30TepMUYECKHE U SHAOTEPMUYECKHE PEAKIIMH.

3aKOH COXpaHEHHUs Macchl BellecTB. XMMUYeckue ypaBHeHHsA. CocTaBieHHE XMMUYECKUX ypaBHeHUUl. MHopmanus, KOTOpyro HECET
XUMHYECKOE YPaBHECHHUE.

Knaccugukaius XuMHYECKHUX peakiyil o CoCTaBy M YHCIY peareHTOB U MPOAYKTOB. THIIBI XUMUYECKUX peakiuil. Peakuuu coequnenus,
pasioKkeHus, 3aMelieHus 1 ooMeHa. Karanuzarops! u kataims.



JdemoHcTpauuu

Kosnekuus marepranoB U U3AEIUN U3 HUX.

Monenu, ucroib3yeMble Ha ypoKax (PU3UKH, OMOJIOTUH U TeoTpaduH.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIM HEKOTOPHIX XUMHUUECKUX BEIIECTB.

Mopenu KpUCTAIIMYECKUX PEIIETOK.

Cobupanue npubdopa ajs MoJIyuyeHHs ra3a U MPOBEPKa €ro Ha TePMETUYHOCTbD.

Bosronka cyxoro npaa, iiofa nin HadTanuHa.

ArperatHble COCTOSIHHSI BOJIBI.

Pa3znenenue 1ByX HECMEIINBAIOIIUXCS )KUIKOCTEN ¢ IOMOLIBIO AEIUTEIBHON BOPOHKH.
JIMCTIIIIATOp U ero pabora.

VYcranoBka i1 puiabTpoBaHus u €€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUs U €€ padorTa.

Konnexius 6bITOBBIX TPUOOPOB A1 GUIIBTPOBAHMS BO3IYyXa.

Paznenenue kpacsiero BeiecTsa omactepa ¢ IOMOIIbI0 OyMaXXHON XpoMaTorpagpuH.

Mogenu aquIoTpONHbBIX MOAU(UKALNI YTIIepoia U Cephbl.

ITonyyenue o30Ha.

Hoprpets 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTkoneproanslii ¥ JUIMHHONEpUOAHBIN BapuaHThl [leprnoanueckoii cucrems! J. 1. Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEH MOJIEKYI.

Anmapat Kunna.

Paznoxenne 6uxpomara aMMOHHUSI.

I'openue cepbl 1 MarHUEBOM JICHTHI.

[Toptpetsr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OMBITHI, MIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

['openue docdopa, pacTBopeHne NpoAyKTa TOPEHHSI B BOJE U UCCIIEI0BaHUE MOTYYEHHOTO PACTBOPA JAKMYCOM .
BsauMoelicTBHE COIITHON KUCIOTEI C IIMHKOM.

[Toryuenue ruapokcuna menu(Il) u ero pasnoxkeHue npu HarpeBaHUU.



JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIUEH Tab0opaTOpHOI TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HaKOMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLUIMMU TPaHHT.

. [IpuroroBiieHnE TeTepOreHHON CMECH ITOPOLIKOB CEPBI U JKEJI€3a U UX pa3zciieHuE.

1
2
3
4
5. BsaumoelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB KaJIUs C PACTBOPOM HUTpara cepebpa.
6. IMonyuenue rugpokcuna meau(ll) u ero B3anMoaEHCTBHE C CEPHOM KMCIOTOM.
7. B3aumozelicTBrE pacTBOpa COMBI C KUCIIOTOM.
8. IlpoBepka 3aKOHA COXPAHEHHS MAcChl BEIECTB Ha MPUMEPE B3aMMOJIEUCTBHS MIEIOUH U KUCIIOTHI.
9. IlpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HA IIPUMEPE B3auMOJIeHcTB s mEnoun 1 conu xenesa (I1I).
10. Pasnoxkenune nepokcuia BOIOPO/IA ¢ MOMOIIBI0 okcuaa mapranua (IV).
11. 3amenienue xene3oM Meau B MEHOM KyIIOPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO C Ja0opaTOpHBIM 00opynoBaHHeM. [IpaBmiia TeXHUKH O€30MacHOCTH NMpH paboTe B kKabuHeTe XuMHUM. HekoTopele BuabI
pabor.
2. Awuanu3 noYBbl
Baskuelilue npeacraBuTe/ I HEOPraHu4ecKux BeulecTs. KoimyecTBeHHbIC OTHOLICHUS] B XUMMHU
CocraB Bo3ayxa. [IoHsaTHe 00 00bEMHOM 10I€ KOMITIOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér 00béMa KOMIOHEHTa
ra3o0BOi CMECH MO €ro 00bEeMHOM J0Je U Ha000POT.
Kucnopoa. O3on. Ilonydenue kucnopona. Codbupanue u pacro3HaBaHHE KUCIOpoia. XUMUYECKHE CBOMCTBA KMCIOPOa: B3aUMOIEHCTBUE ¢
MeTaJlJIaMH, HEMETaJIJIaMH U CJIOKHBIMM BelecTBamu. [Ipumenenne kucinopoaa. KpyroBopor kuciaopoia B IpUpo/IE.
Oxkcuppl. O6pazoBanue Ha3BaHUM OKCHIOB 0 UX popmyrnam. CocraBieHue GopMys OKCHIOB 10 UX Ha3BaHUSIM. [IpencTaBuTenn oKCUaOB:
BOJIa U YIJIEKUCIIBIN ra3, HEralmeHast U3BeCTh.
Bonopon B npupone. dusnyeckne u XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJyYEHHE U IPUMEHEHHE.
Kucnotsl, ux coctas u knaccupukanus. Unaukaropsl. Tabmuna pactBopumoctu. CossiHast U cepHast KMCIOTHI, X CBOMCTBA U
[IPUMEHEHUE.
Coun, ux coctaB u Ha3BaHMA. PacTBopuMocTh conelt B Boae. [IpeactaBurenu coseii: XJiopua HaTpusi, kapooHat HaTpus, hocdar KaabLus.
ITocrosinnas ABoraapo. Konuuectso Bemectsa. Moabs. MonsipHas macca. KpaTHble eAMHMIIBI U3MEPEHNS KOJIMYECTBA BEIIECTBA —



MUJUIMMOJIb U KHJIOMOJIb, MAJUIUMOJISIPHASL U KMJIOMOJISIPHAsI MACChl BELLIECTBA.
PacuéTel ¢ ncronb30BaHUEM MOHATHHN «KOJIMYECTBO BEILIECTBAY, «MOJIIPHAS MAacCay, «IIOCTOSTHHAsE ABOraapo».
3akoH ABorajipo. MossipHbiil 006EM ra3o000pa3HbIX BemecTB. OTHOCUTENbHAS IJIOTHOCTh OJIHOTO T'a3a Mo APYromy.
KpatHbie eAMHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEILIECTB.
Pacuérsl ¢ ucronp30BaHNEM OHATHI «KOJHMYECTBO BEIIECTBA», «MOJISIPHAS MACcCay, «MOJISIPHBIN 00BEM ra3oB», «IIOCTOSHHAS ABOTaIpO».
Pacuérsl ¢ ncronb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Macca, «MOJISIPHBIN 00BbEM ra3oB», «4uciI0 ABOTaIpO».
I'mapocdepa. KpyroBopoT Boabl B ipupojie. PU3nUecKnue 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBaHus, ux coctaB. PacTBOpuMOCTh OCHOBaHMI B Boje. V3MeHeHHe OKpacku MHAMKATOPOB B Ieno4Hou cpene. IIpencraBurenu
HIEJI0YEH: TUIPOKCUIbI HATPUS, KAJIUSI U KaJIbIIUS.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PacTtBopenue. 'mapatel. MaccoBas foysi pacTBOPEHHOTO BellecTBa. Pacuérsl,
CBSI3aHHBIE C HCIOJIb30BaHUEM MOHATHUS «MACCOBasi 10JIs1 PACTBOPEHHOIO BEILIECTBAY.
JdeMoHcTpannn
* OmnpeneneHue coaepkaHusi KUCIOPOJa B BO3IyXeE.
* [lonyuyeHue kuciIOpoOJa pa3I0KEHUEM IIEPMaHraHaTa Kajaus U epoKcua
BOZIOpOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/yXa U BObI.
* PacnosnaBanue kucnopona.
* TopeHue maruus, kenesa, yris, cepbl 1 ocdopa B KUCIOpOIE.
* Kosnexuus okCcuaos.
* [lomyuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPO/IA.
* ['opeHue Bomopoaa.
* BsaumopeiictBue Bogopoaa ¢ okcuaom mean(ll).
e  Kosnekuus MUHEpaIbHBIX KUACIOT.
* IlpaBuio pa30aBneHus cEpoil KUCIOTHI.
*  Kosnekuus comnen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexoTopblie MeTANIIBI, HEMETAJUIBI M COETMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

*  Mogenb MosIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.



JlaGopaTopHble ONBITHI
12. TlomyrHeHHe U3BECTKOBOM BOJBI IIPH MPOIYCKAHUH YIIIEKUCIIONO Tasa.
13. Tlonyuenme BogOpoaa B3aMMOAEHCTBUEM IIMHKA M COJSHOM KUCIIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. N3meHenue OKpacKu UHAUKATOPOB B LIEIOYHOM CPEJIE.
16. OsnakomiieHue ¢ mpenaparamu JOMAIIHEW WJIM MIKOJILHOW aNTeYKH — PacTBOPAMH IEPOKCHIA BOIOPOJA, CIIMPTOBOW HACTOWKH MOAa W
HalIaThIPHOTO CIUPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOupanue U pacro3HaBaHUE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUe M PACIO3HABAHUE BOJOPOJIA.
5. TIpurortosieHue pacTBOPOB COJIEH C UX 3aJAHHON MacCOBOM J0JIEN.

OcHoBHbBIE KJIacChl HeOPraHnyecknx coequHenunii O6o0IeHe cBeeHN 00 OKcHuaax, X Kiaccu(puKalnu, Ha3BaHUSAX U

cBoiicTBax. CriocoObl MOITYyYeHUsT OKCHJIOB.

OcHoBaHus, UX Kiaccuukanus, Ha3BaHUs U CBOMcTBa. B3aumozeilicTBue ¢ KUCIOTaMM, KUCIOTHBIMA OKCHJIAMH U COJSIMH. Pa3znoxeHue
HEPAaCTBOPUMBIX OCHOBaHUN. CIIOCOOBI MOJTy4E€HUSI OCHOBAaHUH.

Kucnotel, ux knaccudukanus u Ha3zBaHud. OOIMEe XUMHUYECKHE CBOWCTBAa KHCIOT. B3aumonelcTBHME KHUCIOT € MeTaJlJaMH.
DNEKTPOXUMHUUECKUN Psiji HallpsDKEHUH MeTallioB. B3anumoaeiicTBie KUCIIOT ¢ OKCUAaMH METaJlIOB.
BzaunmopeicTBre KUCIOT ¢ OCHOBAHUSIMA — PEAKIMs HEUTpan3anuu. BzauMoericTBue KUCioT C COJISIMU. [Tonyuenune
OECKHUCIOPOAHBIX
U KHMCIIOPOJACOAEPKAIIUX KUCIIOT.

Coun, ux kiaccudukanus U cBoicTBa. BzaumoseiictBue coneii ¢ MetaiiaMu, 0cOOEHHOCTH 3THX peakiuil. Bzanmoneiictsue coeii ¢
COJIAIMH.

I'eneTnyeckue psapl MeTallIa U HeMeTaia. [ eHeTnueckas cBA3b MKy KJlacCaMH HEOPraHUYECKUX BEILIECTB.
JlaGopaTopHbIe ONBITHI
17. BzaumoneiicTBue okcuia Kaablys ¢ BOJIOM.
18. TTomyTHEHME N3BECTKOBOM BOJIBI.
19. Peaknus HeliTpanuzanum.

20. IMonyuenue rugpokcuaa Meau (1) u ero B3auMoaeHCTBIE ¢ KUCIOTOM.



21. Paznoxenne ruapokcuna meau (1) npu narpesanum.
22. B3zaumojelcTBHE KUCIOT C METAIIAMU.

23. B3aumogelicTBHE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIUEHN COJIEH.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xenesom.

26. B3anmoieiicTBIe coieli ¢ COSIMHU.

27. Tenernyeckas cBA3b HA IPHUMEPE COCAUHEHHUI MEIH.
IpakTuyeckue paGoThl

6. Pemenue >KCnepUMEHTATBHBIX 3a/1a4.

Ilepunonnuecknii 3axon u Ilepuoanyeckas cHcTeMa XUMHYECKUX JICMEHTOB
J. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METallIbl, TaJloreHbl, MHEpTHbIE (OJIaropoaHbIE)

ra3sl. AMdoTepHOCTb. AM(pOTEpHBIE OKCUABI U THAPOKCHAbI. KOMIIEKCHBIE COH.

Otkpeitue JI. M. MenneneeBbim Ileproanueckoro 3akoHa u coznanue uM [leproaudeckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

AToMBI Kak (popma CyIIECTBOBaHHS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUHM aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTU
ctpoenust atroMoB. OnbiTel Pe3epdopra. [lnanerapruast Mojens CTpoeHus aTroma.

CocTtaB aTOMHBIX S7ep: NPOTOHBI, HEUTPOHbl. OTHOCUTENIbHAas aToMHas Macca. B3auMOCBSI3b TMOHATHUH (IPOTOH», «HEHUTPOH,
«OTHOCUTENbHAsI aTOMHAsi Maccay.

Muxkpomup. OnexkTpoHbl. CTpOEHHE JJIEKTPOHHBIX YPOBHEH aToMOB XMMHMUYeCKHX 31eMeHTOB NeNe 1-20. Ilonstne o 3aBeplIeHHOM
JJIEKTPOHHOM YpPOBHE.

N3otonbl. Pusmueckuit cmbicn cuMBOIMKH Ilepuonmueckoit cucrtembl. CoBpemeHHas (opmynupoBka Ileproanuyeckoro 3akoHa.
W3meHeHust CBOMCTB AJIEMEHTOB B NMEPHOAAX U IPyIax, Kak (YHKIHS CTPOCHHUS IEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTHKa 3JIEMEHTAa-MeTalla ¥ 3JIEMEHTAa-HEMeTallJIa 110 MX IMOJI0KEHUIo B [lepronnueckoii cucreMe XxuMuyeckux aauemeHToB /. U.
Menpeneesa.
JdemoncTpauuu

* Pa3znuunbie GhopMbl TAOIHIL IEPUOTUIECKOIN CUCTEMBI.

* MogenupoBanue nocrpoenus Ilepuonnueckon cucremst JI. . Menneneesa.



* MOI[CHI/I ATOMOB XUMHUYCCKUX IJICMCHTOB.
*  Moenu aTOMOB 3JI€EMEHTOB 1—3-T0 11epHoI0B
JlaGopaTopHbie ONbITHI.
28. Tlonyuenue aM(pOTEPHOrO M'UAPOKCHIA U UCCIIET0BAHUE €I0 CBONCTB.

XumMuuyeckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

WonHnast xumMudeckas cBs3b. MIoHbI, 00pa3oBaHHBIC aTOMaMH METAJLUIOB M HEMETAIUIOB. CxeMbl 00pa30BaHUsI HOHHOW CBS3H JUIsl OMHAPHBIX
coeauHeHui. lOHHBIE KPUCTATUIMYECKHUE PEIIETKN U (PU3UUECKUE CBOMCTBA BEIIECTB C ATUM TUIOM peméTok. [loHsTre 0 GopMylIbHOM enuHuIe
BEIECTBA.

KoBaneHTHass XMMHUYECKasi CBsI3b. DJIEKTPOHHBIE M CTPYKTypHBIE (hopmynbl. KoBaneHTHas HemomnsipHas cBs3b. Cxembl 00pa3oBaHUS
KOBQJICHTHOHM CBSI3U Il OMHAPHBIX COCTUHEHUH. MOJIEKYIISIpHBIE M aTOMHBIE KPUCTAJUTMYECKHE PEIIETKH, M CBOMCTBA BEIIECTB C STHM THUIIOM
pELIETOK.

ONeKTpOOTpULATENbHOCTb. Psinl anekTpoorpuuarensHoctd. KoBaneHTHas nosjsipHas xuMudeckas cBsa3b. Jlumonb. Cxembl 00Opa3oBaHUs
KOBQJICHTHOH TNOJIAPHOH CBSA3M Uil OMHApHBIX COeAMHEHHH. MONEKyNIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PELIETKH, CBOWCTBA BELIECTB C 3TUM
TUIIOM PEILETOK.

Merannuueckass XMMHUYECKasl CBsI3b M METaJUIMUYecKas KpHucTajuinyeckas pemérka. CBoicTBa BEIIECTB C 3TMM THUIOM pemérok. Exunas
IIPUPOJA XUMUYECKUX CBI3EH.

Crenenp okucnenusi. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTHU. [IpaBuiia pacuéra creneHeil okucieHus no GpopMysnaM XUMHUYECKUX
COCIMHEHUM.

OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. OmnpeaeseHue CTEeNeHeW OKUCIECHUs Ul 3JEMEHTOB, 0Opa3yolIMX BelecTBa pa3HBIX
KigaccoB. Peakuuu MOHHOrO oOMEHa M OKUCIHUTEIBbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHue. CocTaBieHUe YpaBHEHUH OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX PEaKIUil METOJJOM 3JIEKTPOHHOT 0 OanaHca.

JdemMoHcTpanuu

* Buzeo ¢pparmenTsl 1 ciaiipl «MloHHAs XUMHUYECKas CBSA3b ».

e Kostekuus BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.

* Moaenu MOHHBIX KPUCTAINIMYECKHUX PEIIETOK.

* Buneodparments! u cnaiiasl «KoBaneHTHast XUMUYeCKas CBSI3bY.

*  Komrexkius BECIIECTB MOJICKYJIAPHOTO 1 aTOMHOI'O CTPOCHMA.



Mopenu MOJEKYJISIPHBIX U aTOMHBIX KPUCTANTUYECKUX PEIIETOK.
BuneodparmenTs! u cnaiiapl «MeTammudecKkas XMMU9ecKas CBSI3bY.
Komnekuus «MeTtajibl ¥ CriiaBb».

B3auMoeiicTBre IUHKA C CEPOM, COISTHON KUCIIOTOMH, Xiopuaom meau (11).
['openne maruus.

B3aumoaeiicTBre XJIOpHOM U CEPOBOAOPOIHOM BOJIBI.

JlabopaTropHbie ONBITHI

29. WU3rorosnenne MOAENH, WUIKOCTPUPYIOIIEH CBOWCTBA METAJUIMYECKOM CBA3H



Conep:xkaHnue nporpaMmmsl
Xumusa 9 kiaace
(68 yacoB, 2 yaca B He1eJII0)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coequnenus. OKcuapl coieodpasyonme 1 Heconeodpasyromnye. [ uapokcuapl: OCHOBaHHs, aMpOTepHbIe, KUCIOTHI. CpenHue,
KHCJIbI€, OCHOBHBIE COJIU.

O06o011IeHne CBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanms XuMIUUecKuX peakuii o pa3IuuHbIM OCHOBAHUSM: COCTaBY M YUCITY
pearupyromux u 00pa3yrommuxcs BEIECTB, TEIIOBOMY 2 (eKTy, HallPaBICHHUIO, U3MEHEHUIO CTETICHEH OKHCIEHUS 2JIEMEHTOB, 00pa3yIIINUX
pearupyrolue BemecTsa, ¢ase, UCIOIb30BaHUIO KaTanu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peaknu. PakTOpsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIHil: MpUpo/ia pearupyolinux BeIecTs,
UX KOHLIEHTpALUA, TeMIepaTypa, oAb CONPUKOCHOBEHUS, HATMUKE KaTtaiau3aTopa. Katanus.

JlemoHCcTpanun
* (O3HaKOMIJICHHE C KOJUICKIIUSIMU METAJIOB U HEMETAJUIOB.
* (O3HaKOMIJICHHE C KOJUICKIIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
* 3aBHCHMOCTb CKOPOCTH XUMHUECKOW PEaKIIUU OT MPUPO/Ibl pEarupyronux BEIecTB.
* 3aBHCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMN OT KOHIIEHTPAIMH PEarupyrONIUX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTU XMMHUUYECKOH peakluu OT IIouaiu
COMPUKOCHOBEHHUSI PEarupyroluX BEeIIECTB («KUTISIIUN CII0I).
* 3aBHCHMOCTH CKOPOCTH XUMHUECKOW PEAKIIUU OT TEMIIEPATYPhl pearupyroIiX BEIIECTB.
JlabopaTopHBbIe ONBITHI
B3aumMoneiicTBie aMmmMHaka U XJIOpOBOAOPO/A.
Peakuus HeliTpanuzanuu.
Habmonenue Temnosoro 3 dexra peakuny HeHTpanu3auu.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom Meau (II).

PaznoxeHre mepoKcu1a BOAOPOIa C MOMOIIBIO KaTaaa3sl KapTodes

o0k w0

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPObl PEarupyronIiX BEUIECTB Ha IPUMEpPe B3aUMOACHCTBUS paCTBOPOB THOCY Ib(aTa
HATpUs U XJIopuaa 6apusi, THOCYIb(aTa HATPHUs U COJSTHON KUCIOTHI.

7. 3aBUCHMOCTbL CKOPOCTH XUMUYECKOM PEAKIMU OT IPUPOILI METAILIOB IIPH UX B3AUMOAEHCTBUH C COJITHOM KUCIOTOM.



8. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPOIbI KMCIIOT IIPU B3aMMOJIEHCTBUH UX C HKEIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XUMHYECKON PEAKLIMU OT TEMIIEPATYPHI.

10. 3aBHCHMMOCTBH CKOPOCTH XMMHYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBucHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT IUIOIIAIM CONPUKOCHOBEHHS PEArMPYIONIHMX BEIECTB.

12.  3aBucHMMOCTBH CKOPOCTH XMMHMYECKON PEAKIMU OT KAaTalu3aTopa.
XuMHYecKHe PeaKIii B PacTBOPAX IEKTPOJIUTOB

[TonsiTrie 00 ANMEKTPOTUTHUECKON AUCCOIMALNU. DIEKTPOIUTHI U HEITEKTPOIUTHI. MeXaHH3M JIUCCOLMALIUN 3IIEKTPOIUTOB C Pa3IUnYHBIM
xapaktepoM cBsi3u. CTeNeHb IEKTPOIUTUYECKON qucconnanuu. CUIbHbBIE U ca0ble SJIeKTPOIHUTHI.
OCHOBHBIE TTOJIOKEHUS TCOpUHn BHGKTpOHHTHHeCKOﬁ Jucconuanuu. Knaccmbmcaum[ WOHOB M HUX CBOICTBA. KI/ICJIOTI)I, OCHOBaHHA U COJIN
KaK 3JICKTPOJIMTEI. Hx KJIaCCI/I(bI/IKaIII/IFI n gucconuanuys.
O6HII/I€ XUMHYECKHE CBOMCTBA KHMCIIOT: M3MEHECHHE OKpaCKu HHIWKATOPOB, BSaHMOHefICTBHG C MCTaJlllaMH, OKCUAAMU U THAPOKCHUAAMU
METAJIJIOB U COJIIMU. MOJIeKyIsipHbIE M HOHHBIE (IIOJIHBIE U COKpALIEHHbIE) YPAaBHEHUS peaKIuil.
XHUMHUYECKUH CMBICI COKPAIIEHHBIX YPABHEHUI. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEXy SJIEKTPOIMTAMHU 10 KOHIA. Ps1 aKTUBHOCTH METAJIJIOB.
OO01e XUMUYECKHUE CBOICTBA IIesIoueii: B3aMMOIEHCTBIE C KUCIOTaMU, OKCHIaMU HEMETAJIOB, coyiiMu. O01ue XUMHUYecKrue CBOICTBa
HEPACTBOPUMBIX OCHOBAHMM: B3aUMOJEHCTBUE C KMCIOTAMH, PA3JI0KEHUE IPU HarPEBAHUU.
OO0ue XMMUYECKHUE CBOMICTBAa CpeHUX COJIed: B3aMMOJEHCTBHE C KUCIOTaMH, IIEJI04YaMH, COJMSIMH M MeTajulaMu. B3aumopelcTBue
KHCJIBIX COJIEH CO IIEI0YaMH.
[I'uaponus, kak OOMEHHOE B3aWMOJICHCTBHE COJIEH ¢ BOAOW. [ MApONM3 CONM CHIIBHOTO OCHOBAHUS M ciaboi KuciaoTel. ['maponus comm
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.
CaolicTBa KHUCJIOT, OCHOBaHMI, OKCUIOB U COJIEH B CBETE TEOPUHU AJIEKTPOIUTUUECKON TUCCOLUUAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuii.
JdemoncTpanuu.
* lcnpiTaHue BemecTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTb.
*  3aBUCHMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIEHTPALUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPHUYECKOM IOJIE.

* OmpezeneHne XxapakTepa cpejibl B pacTBOpax CoJe.



JlaGopaTopHbie ONbITHI.

13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.

14. smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakius HeHTpanu3aluy pacTBOpPA MENOYH PA3IHYHBIME KMCIOTAMU.

16. Tlonyuennme ruppoxcuna meau (11).1 ero B3auMoaeliCTBIE ¢ Pa3IMYHBIME KHCIOTAMM.
17. BzaumopeiictBue cuabHBIX KUCIOT ¢ okcugom meau (11).

18-20. B3aumoeiicTBrE KHCIOT ¢ METAJUIAMH.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyqHs KPEMHUEBOM KMCIIOTHL.

23. KauecTBeHHas peakis Ha XJIOPUJL - MK CYJIb(aT-uOHbI

24. VI3MeHeHne OKPaCKH MHIMKATOPOB B IEIOYHOM Cpee.

25. B3auMoielicTBHE LIENOYEH C YIIIEKUCIBIM Ta30M.

26. KayecTBeHHas peakiis HA KATHOH aMMOHHUSI.

27. Tonyuenune ruapokcuaa Meau (1) u ero pasnoxenue.

28. B3zanMoielicTBUE KapOOHATOB ¢ KUCIOTAMH.

29. Tlonyuenue ruapoxcuna xenesa(lll).

30. BzaumoseiicTeue xenesa ¢ pactBopoM cyibdara meau (11)

IIpakTHyeckue padoThl

1. CaoiicTBa KUCIIOT, OCHOBAHM, OKCHJIOB U COJIEH B CBETE TEOPUH DJIEKTPOIUTUYECKOM JUCCOLMAIINM M OKMCIUTENBHO -
BOCCTAHOBUTEIILHBIX PEaKIHA

HemeTanabl 1 UX cOeTMHEHUS
CrpoeHue aToMOB HEMETAILIOB U UX mnonoxkeHue B [lepuoanueckoil cucreme. Psj snexrpoorpunarenbHoctd. Kpucramiueckue pemeéTku
HEMETAJIIOB — MPOCTHIX BEIMIECTB. AJUTOTponus U e€ nmpuunHbl. Ousndeckue cBoiicTBa HeMeTaoB. OOIMe XMMUYECKUE CBOMCTBA HEMETAIIIOB:
OKHCIIMTEIHLHBIC U BOCCTAHOBUTEIILHBIC.
["anorensl, cTpoeHWe MX aTOMOB M MOJEKYJI. PU3NYECKHE U XMMHUUYECKHE CBOMCTBA TaJIOT€HOB. 3AKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
TaJIOTEHOB B 3aBHCHMOCTH OT MX ToJiokeHUs1 B Ilepuommyeckoit cucteme. HaxoxkaeHne rajoreHOB B MPUPOJE M UX TOJNydCHHE. 3HAYCHHUE U
MIPUMEHEHHUE TaJIOr€HOB.



["aoreHoBOJOPOJBl M COOTBETCTBYIOIIME MM KHUCIOTBI: IIJIABUKOBas, COJIAHAas, OpOMOBOAOPOAHAs, HOJOBOAOPOAHAs. [aloreHujsbl.
KayecTBeHHbIE peakuK Ha rajoreHua-uoHsl. [IpuMeHeHre coeAMHEHU raloreHoB U UX OMOJIOTHYecKas poJib.

O6mas xapakrepuctrka eMeHToB VIA-rpynnsl. Cepa B mpupojie u e€ nonydeHue. AIoTponHble MOAM(UKALIUN CEPbl U UX CBOICTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOIOpOI: CTPOCHHE MOJIEKYJNIbI, (U3UYECKHE W XHUMHYECKHE CBOWCTBa, MoiydeHHe M 3HadeHue. CepoBOAOpOAHAs KHCIOTA.
Cynbuasl u ux 3Hadenue. JIIoMUHOPOPHI.

Oxcup cepsl (1V), cepaucras kucnora, cynbhuTsl. KauecTBeHHas peakuus Ha CyIb(QHUT-UOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnorunparsl. KauecTBenHas peakiius Ha cynb(ar-noH.

CepHast KHCIOTa - CHJIBHBIH 31eKTposnT. CBoicTBa pa30aBIEHHOW CEpPHOM KHUCIIOTHI, KaK THIMYHOM KHUCIIOTHI: B3aUMOJEHCTBHE C
MeTaJllaMl, OCHOBHBIMH M aM(OTEpPHBIMH OKCHJIAMH, OCHOBaHMSIMU U aM(OTEpHBIMH THAPOKCHIAMHM, colsiMU. KauecTBeHHas peakuus Ha
cynb(haT-uoH.

OOmast xapakrepuctuka saeMeHTOB VA-rpynmnbl. A30T, CTpoeHHE aroMa U MOJeKynbl. Pu3znyeckue M XUMHUYECKHE CBOICTBa U
IpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKAs POITb.

AMMHaK, CTpOEHHE MOJIEKYJIbl M (U3NYECKHE CBOWCTBA. AMMHAyHas BOJA, HAIIATBIPHBIN CIHPT, THApPAT amMMHuaka. JloHOpHO -
aKIENTOPHBI MeXaHW3M O0pa30BaHHMS KaTHOHA aMMOHHMSA. BocCTaHOBUTENbHBIE CBOWCTBA aMMmuaka. ColM aMMOHHUS M WX TpUMEHEHHE.
KauectBenHast peakiyst Ha KATHOH aMMOHUSI.

Oxcuzpl a30Ta: HecoJeoOpa3yrolue U KUCIOTHbIE. A30THUCTasi KHCIOTAa U HUTPUTHL. A30THas KUCIIOTa, €€ MOJy4YeHHUE U CBOWCTBA.
Hurparsr.

®docdop, ctpoerue aroma U amorponus. Pocounsl. Pochun. Oxkenn pocdopa(V) u oprodocdopnas kuciora. Pocdatsl. PochopHbie
ynoOpenus. THCeKTUIUIBL.

OO0mrast XapakTepucTHKa d1eMeHTOB [V A-Tpymmbl: 0cOOEHHOCTH CTPOCHHUS aTOMOB, MPOCTHIX BEIIECTB M COCMHEHUH B 3aBUCUMOCTH OT
MoJIOXKEHUs meMeHToB B [lepuoamdeckoit cucreme. Yriiepoa. AUIoTporHbie MOAUUKAINK: anMa3, rpaduT. AMop(HBINA yriIepoa u ero copTa:
caka, aKTUBUPOBAHHBIN Yrojb. AncopOrus. XuMuueckue cBoicTBa yriaepoaa. Kokcoxummuueckoe npou3BOACTBO U ero npoaykius. KapOusl.

Oxkcua yraepona(ll): crpoenne Monexyinbl, moiaydeHue u ero cpoiictBa. Oxcun yriepoaa(lV): cTtpoeHne MOJEKynbl, TOJYYEHHE U €T0
cBo¥icTBa. YrosbHas Kuciota. Comu yrojibHOM KUCIOTHI: KapOOHAThI ¥ THAPOKapOOHAaThl. TexXHUUecKas v MuIleBas coja.

Heopranuueckue u opraHMyecKie BEIIecTBa. YTIJIEBOAOPO/Ibl. XUMUYECKOE CTPOCHHUE OPraHMYECKHX BELIECTB, KaK MOPSAIOK COCIUHEHHS
aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

MertaH, 3TaH, Kak HpeleibHbIe YIIeBOAOPOAbl. DTHIIEH W aleTUJIeH, KaK HempeaeibHble (HEHACHIIEHHBIE) YTIIIeBOAOpoAbl. ['opeHue
yrieBoaopoaoB. KauecTBeHHbIE peakliiy Ha HENpeAEIbHbIE COETMHEHMUS.



OTUJIOBBIN CIIUPT, €ro MOJTy4YeHHe, MpUMEHeHHe U pusnonoruyeckoe aeiicraue. Tpéxaromuslii cnupt raumepuH. KauectBenHas peakuus
HA MHOT'OATOMHBIE CIIUPTHL. YKCYCHAs - IPEICTaBUTEINb KJlacca KaApOOHOBBIX KHCIIOT.
Kpemnnii, ctpoenne ero atoma u cBoiicta. Kpemuuii B npupojae. Cununuasl u cunad. Oxkcua kpemuusi(1Y). Kpemauesas kucinora u e€
COJIN.
[Tpon3BoACTBO CTEKIIA M LIeMeHTa. [IpoyKIMs CHIIMKaTHOW MPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hewmeranner B npupone. ®@pakiuoHHas MEeperoHka >KUAKOTO BO3AyXa KaK CIIOCO0 MOMydeHHUs KUCIIOpona, a3ora, aproHa. [lomyuenue
docdopa, kpeMHus, X0pa, oaa. DIEKTPOIU3 PACTBOPOB.
[TomyueHue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIOTUYECKAs! CXeMa, METOJ] KUIISIIIETO CII0s, TPUHIIUIIBI TeIJI000MEHa, TPOTUBOTOKA U
uupkyssiuu. OneyM. [Ipou3BoACcTBO aMMHuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdeMoHcTpannmn
e Kolekuus HeMETauIoB.
e Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W NPUHLHUIIBI €0 PaOOTHI.
e [opeHue HEMETAJIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, TPEeBECHOTO yIIIsl.
e (OOpa31pl raJIoreHOB - MPOCTHIX BEIIECTB.
e B3auMmozelCTBHE raJOreHOB ¢ METaJNIAMH.
e BriTecHeHue xiopa OpOMOM HUITH H0]1a U3 PaCTBOPOB UX CoJel
e Komiekuus NIpupOgHBIX COETMHEHUH XJI0pa.
e BsanmoaeiicTBre cepbl ¢ METAIIIAMM.
e ['opeHue cepbl B KUCIOPOAE
o Komnekmus cynbUAHBIX PY/I.
e KauecTBeHHas peakius Ha Cyab()ua-nOH
e (OOeciBeyrBaHNe OKPAIICHHBIX TKAaHEH U IIBETOB CEPHUCTHIM Ta30M.
e Bs3anmonaeincTsue KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
e OOyriuBaHue OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOMN KUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.
e Buneodpparmentst u cnaiianl «Ituubu 6azapbi».



[Tony4yenue, cobupanue u pacro3HaBaHUE aMMUAKA.

Pasnoxxenne 6uxpoMara aMMOHUS.

B3auMozeiicTBuE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJBIO.

I'openne udepHoro mopoxa

Pa3znosxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojibKa B HEM

OO6pa3ibl TpUpOAHBIX coenuHenuii pocdopa.

['openue ocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tomryuenue 6enoro ochopa u UCTIBITAHUE €TO CBOHCTB

Komnekuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoiar»

[Toptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YIJIEM PACTBOPEHHBIX BELLIECTB WJIU T'a30B.
VY eTpoicTBO MPOTUBOTA3A.

Mopenu MoseKyJl MeTaHa, 3TaHa, STUJICHA U alleTUJICHa.

BzaumopeiicTBue sTuieHa ¢ OpoMHON BOIOIM M pacCTBOPOM MEPMaHraHATa KaJlus.
OO61mure XMMHYECKHEe CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CITUPTHI.

Konnekuust «O6pasiibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Komneknus crekina, KepaMUKH, [IEMEHTA U U3JEIHA U3 HUX.

Komnexknus npoaykiuy CUIIMKaTHOW MPOMBIIIIIIEHHOCTH.

Buneodparments! u cnaiiabl «I[Ipou3BoICTBO CTEKIIA U IIEMEHTAY.

Konnexuus «lIpupoaHsie coeAMHEHUST HEMETAIIIOBY.

Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA JKUKOTO BO3AyXa»
Buneodparments! u cnaiinsl «llonydenne Bonopoaa, KUCIOPOAa U TalOT€HOB 3JIEKTPOIUTHUECKUM CIIOCOOOM.
Mogenu annapaToB AJis POU3BOJICTBA CEPHOM KUCIOTHI.

Mopenp KUISIero ClIosl.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiiast «IIpon3BoACTBO CEPHOM KUCIOTHDY.
BuneodparmenTs u cnaiiasl «IIpon3BoaCcTBO aMMHUaKay.

Komneknusa «CoIpb€ 7151 MOTYYEHUSI CEPHOM KUCIOTHDY.



JlaGopaTopHble ONBITHI

31. Pacnio3naBanue rajgoreHu1-MOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYIIb(AT-HOHBI.

33. KauecTBenHas peakiys Ha KATHOH aMMOHHSL.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTBI, KaK JIEKTPOJIHTA.
35. KavectBennsle peakiuu Ha Gocdar-1oH.

36. [TonyyeHue U CBOWCTBA YrOJIBLHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-UOH.

38. IMponyckanue yrieKuCIoro ra3a 4epe3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckne padoThl

2. 3yuenne CBOWCTB CONISIHON KUCIIOTHL.

3. 3yueHue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHUaKa ¥ M3y4E€HHE €r0 CBOWCTB.

5. TMonyueHue yriaekucioro ra3a ¥ M3y4eHne ero CBOUCTB.
MeTasnbl M X COeIMHECHHS

[Tonoxenue meramioB B llepuoamyeckon cucreme xumuueckux sneMeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Merauinueckass CBS3b W METAUIMYECKAs] KpUCTAUIMYECKas pemeérka. PU3MYECKUE CBOMCTBA METAJUIOB: JJIEKTPO- U TEIUIONPOBOIHOCT,
OTpakaromas CrioCOOHOCTh, MIACTUYHOCTh. CIutaBbl YEPHBIE U I[BETHHIE.

MeTtauibl KaKk BOCCTAaHOBUTENU. DJIIEKTPOXUMUYECKUN P HANpsOKEHUH. B3auMojercTBue METAUIOB ¢ HEMETalJlaMH, OKCHUJAMH, KHUCIOTaMH,
COJIAMH. AJIFOMUHOTEPMUS.

CtpoeHue aToMOB M TMPOCTBIX BEMICCTB IIEJIOYHBIX META/UIOB. 3aBUCUMOCTh (PU3MUYECKMX W XHMHUYECKHX CBOWCTB MICTOYHBIX METAJIOB OT
3apsiioB Anep uX aroMoB. OKCHUJIBI M TUAPOKCUABI HIEJIOYHBIX METAIOB, UX MOJy4Y€HUEe, CBOMCTBA, IpUMEHEHHE. BaxkHeillre coau menouYHbIX
METAJJIOB, UX 3HAYECHUE B )KMUBOM U HEKUBOW MPUPOJE U B )KU3HU YEIIOBEKA.

CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENBHBIX METAIJIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHO3EMETHHBIX
METaJVIOB OT 3apsiioB sifiep UX aTomMoB. OKCHUIBI U TUIPOKCUIBI HICIOYHO3EMEIbHBIX METAUIOB, UX IMOJY4YEHUE, CBOMCTBA M IMPUMEHEHHE.



Baxxueiimue conu ménouHo - 3eMeNbHBIX METANIOB, MX 3HaYCHHE B MIPUPOJIE U KU3HU ueroBeka. KapOoHaThl U ruipokapOOHAThI KAJIbLIUA.
’KéctkocTh BOnBI: BpeMeHHas U MocTosHHas. CrnocoObl ycTpaHEHHUsS BpeMEHHOM kE€cTKocTH. CrocoObl ycTpaHEHHs! MOCTOSIHHON KECTKOCTH.
Honutel. CoenuHeHUs alOMUHUSA B Mpupoae. XUMHUECKHE CBoilcTBa amoMuHUsA. OCOOEHHOCTHM OKCHIAa U TUAPOKCHIA aTIOMUHHUSA Kak

amM(OTEpHBIX coenHeHNN. Baxkneiimue conu anoMuHus (XJI0puj, cyibdar).

Ocobennoctu cTpoeHus aroma sxeinesa. JKene3o B npupoje. Baxueimue pynsl sxene3a. Oxcuasl U ruapokcusl xxenesa(ll) u sxenesa(lll). Conu
xenesza(ll) u xxenesa(lll). OOHapy)eHHE HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHHUE COSTMHCHUN Kele3a.

Koppo3sust xumuyeckas 1 3JIeKTpOXUMHUYECKast. 3allyuTa METAJUIOB OT KOPPO3UU. MeTauibl B IPUPOJIE: B CBOOOIHOM BUJE U B BU/I€ COCAMHEHUI.

[Tonsitue o metamutypruu. UépHas u uBeTHas Metautyprus. [lupoMeramnyprus, rupoMeTauTyprus, 3eKTpoMeTatyprus. JJloMeHHbIi nporiiecc.

[TepepaboTka yyryHa B CTallb. DJIEKTPOIN3 PACILIIABOB.
JlemoHCcTpanumn

BzaumopeiicTBue HaTpus, TUTHS U KaJbLHs C BOJOM.

['openue HaTpus, MarHus M Keje3a B KUCIOPOJIE.

Bcenblka TepMUTHOM CMeECH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBIL.

BianmMoeiicTBre alIfOMUHUS ¢ KUCIOTaMU, IIEI0YaMH U BOJIOIA.

BzaumopeiicTBue xkene3a U MEIH C XJIOPOM.

B3aumoneiicTBue Meu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON M a30THOM KUCIOTOH (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).
Okpacka TIaMeHl COeTMHEHUSIMU IIETOYHBIX METAIIJIOB.

Okpacka IIaMeH! COeIMHEHUSIMU IIETOYHO3EMENIbHBIX METAILIIOB .

I'amenue n3BeCcTH BOJIOM.

[Tonyuenue KECTKOW BOABI B3aUMOJICCTBUEM YIJIEKUCIIOr0 ra3a ¢ U3BECTKOBOW BOJIOM.
YcTpaHeHrne BpeMEeHHOM JKECTKOCTH KUISTYSHUEM U T00aBKOU COJIBI.

YcTpaHeHne NOCTOSHHOMN )KECTKOCTH 100aBKOM COJIBI.

VoHUTHI ¥ IPUHIHT UX AEHCTBUS (BUACO(pPArMeHT).

Konnekuus npupoHbIX COEAMHEHUN aTIOMUHUSA.

BuneodparmenTs u cnaiipl «OKCHI aTIOMUHUS U €T0 MOAU(PUKAITUI.

[Tomryuenue ampoTepHOTo THAPOKCUIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

Kommexims « XUMUYECKUE UCTOUHUKHA TOKA).



* Pe3ynabTaThl AIUTEIBHOIO SKCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JEIUN B 3aBUCUMOCTH OT YCIIOBUH ITPOLIECCOB.
* Boccranosinenue meau u3 okcuaa meau(ll) sogopomom.
* Bugaeodparments! u cnaiiipl « [pou3BOACTBO UyTryHa U CTAIHY.
* BugeodparmenTsl u crnaiiapl «3aenus U3 yyryHa u CTanm.
* Bugneodparmentsl u cnaiiipl « Ipou3BoACTBO aTFOMUHUS.
JlabopaTopHbIe ONBITHI
39.B3aumozeiicTBre xenesa ¢ pactsopom cyabhara meau( ).
40.TTony4enne n3BECTKOBOM BOMIBI M OIBITHI C HEM.
41.Tlonyuenne ruapokcuaos xeaeza(ll) u (11).
42.KaueCTBEHHBIE pEaKIMU HA KATHOHBI JKeJIe3a
IIpakTHyeckue padoTnl
6. TlomyueHune KECTKOM BOIBI M CIIOCOOBI €€ YCTPAHEHHU.

7. PereHue SKCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby.
XuMus M OKpy:Kamoas cpeaa

Crpoenue 3eMiu: aapo, MaHTHs, 3€MHast KOpa, UX XUMHUECKu# cocTas. JIutocdepa u e€ xumudeckuit coctaB. Munepainsl. Pynbl.
Ocanounsle nopoasl. [Tone3nslie uckonaemble. XUMHUYECKUH COCTaB rHIpocdepbl. XMMUUYECKHI cOCTaB aTMOC(EpHI.
HcTOoYHMKYM XMMUYECKOTO 3arps3HEHHsI OKpY>Karomiei cpespl. [ 1odanpHbIe SKoIoTnYeckre Mpo0IeMbl YeI0BeYeCTBa: MApHUKOBBIN 2P QeKT,
KHCJIOTHBIE JTOKIH, 030HOBBIE BIPBI. MEXTyHapOIHOE COTPYTHUYECTBO B OOJIACTH OXPAaHbBI OKPYKAIOMIEH CPEeIbl OT XMMUYECKOTO 3arpsi3HEHHUS.
«3enénas XuMus».
JleMoHCTpPaLun

* Bugaeodparments! u cnaiiipl «CtpoeHne 3eMin U €€ XMMUYECKHIA COCTaB.

* Kouexust MUHEpaioB ¥ TOPHBIX MOPO/I.

*  Komnekuus «Pyasr MeTanmiony.

*  BuzneodparmenTs u cnaipl «I'1odanbHbIe SKOIIOTHYECKHE TPOOIEMbl YETOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. 3yuenue rpaHuTa.



O06001meHne 3HAHUIA M0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3ameny (OI'J)
Crpoenue aTomMa B COOTBETCTBHH C MOJIOKEHUEM XUMUUYECKOro 31emMeHTa B [lepuonnueckoii cucreme. CTpoeHre BEIIECTBA: XUMHUUECKas! CBS3h
U KPUCTAJUTMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pPa30BaHHBIX 3JIEMEHTAaMH MTPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, 0J1aropoHBIX
ra3oB) OT MOJIOKeHUs 3JieMeHTOB B [lepuoanueckoii cucreme. TUIONOTHS HEOPTAHUYECKHUX BEILIECTB, JEJICHUE UX Ha KJIACCHI U TPYIIIHIL.

IIpencraBurenu.
[TpusHaky U ycnoBUs MPOTEKAHNUA XMMUYECKHUX PeaKIMH. TUIOIOrUs XUMUYECKUX PEAKLUH 110 Pa3INYHbIM OCHOBaHUSAM. Peakiuu HOHHOTO

obMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE pCaKIunu.
XHMHUYEeCKHEe CBOMCTBA IIPOCTBIX BCHICCTB. XapaKTeprle XMMHUYECKHE CBOICTBA coneo6pa3yfonmx OKCHAOB, THAPOKCHUIOB (OCHOBaHHﬁ, KHCJIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TeMAaTHUECKHI IIJIaH

Ne HaumenoBanue pa3zaenos (TeM) KommuecTBo yacos B ToM yuciie Ha mpoBeneHue
0 MporpamMme [TpakTHyeckux padot KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS U 3aKOHBI XUMUU 21 2 2
2 Baxkneiimue npeacTaBuTeIM HEOPraHUIECKUX BEIIECTB. 18 3 1
KomnuecTBeHHBbIE OTHOIICHHS] B XUMUU
3 OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [lepuonnueckuii 3akoH u Ilepwoguyeckas cucrema 8 1
xuMH4ecKux 3yemMeHToB . . Menaeneesa u ctpoeHue
aToMa
5} Xumuueckas CBSI3b. OKHUCIUTENHEHO - 11 0 2
BOCCTAaHOBUTEJIbHBIC PEAKIINH
Uroro 68 6 7
9 knacc
1 [ToBTOpenue u 0600IIeHNEe CBEIEHUH 10 KypCy 8 5 1
KJacca.
2 | X¥MHYeCKHEe Peakllii B pacTBOPAX JIEKTPOJIUTOB 10 1 1
3 Hewmeranibl 1 ux coeMHEHUsI 25 4 1
4 MeTaiisl ¥ UX COSTUHEHUS 17 2 1
5 | XuMmus u okpyxaromas cpeja 2
6 O0600611eHre 3HaHU# IO XUMHH 32 KYpC OCHOBHOM 7 1
mkoJibl. [ToagroroBka k OCHOBHOMY roCy1apCTBEHHOMY
sk3ameny (OI'9)
Peseps 2
Hroro 68 7 5




IInanupyemMble pe3yJbTaThl 0CBOEHHS Y1eOHOI0 MpeaMeTa

[To 3aBepiIeHNIO Kypca XMMHUH HA 3TaHE OCHOBHOTO 00111er0 00pa30BaHUs BBITYCKHUKH OCHOBHOM IIKOJIBI TOJIKHBI OBJIAJIETh CIACAYIOUTIMHI
pe3yJbTaTaMu:

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI TPHHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJIa POCCHICKON XMMUYIECKOH HAyKM B MUPOBYIO XHMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHHMIO XMMUM; TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIMXCS K CAMOPa3BUTHIO M
camM000pa30BaHUIO HA OCHOBE M3YYECHHBIX (PAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHNE WHANBHIYaIbHOM
00pa30BaTeNbHOIN TPACKTOPUH;
3)  @opmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPA, HEOTHEMJIEMOM YacThIO KOTOPOH ABJIACTCS XMMUYECKas KApTHHA MUPa;
4) oenadenue cCOBDEMEHHBIM A3BIKOM, COOTBETCTBYIONIMM YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHOI MPAKTUKH, B TOM YHCIIE M XUMUYECKUM;
5) oceoenue connanbHbIX HOPM, TPABHJI MOBEICHHUS, POJIE ¥ (GOPM COLMANBHOM KU3HU B COLIMYME, IIPUPOJIE U YACTHOM JKM3HM HA OCHOBE
IKOJIOTHYECKOM KyJIbTYpBI M 0€301acHOro 00OpaIieHns ¢ BeIEeCTBAMU U MaTepUaIaMHu;
6) @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHM CO CBEPCTHUKAMH M B3POCIIBIMH B IIPOIIECCE 0OPA30BATENLHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HUCCIIEI0BATENBCKOM, TBOPYECKOH U APYTrUX BUAOB JEATEIBHOCTH, CBI3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamo:
1) onpeodenenue neneii cobcTBEHHOro 00yYeHH s, MOCTAaHOBKA M (POPMYITMPOBAaHHUE [Tl ce0sl HOBBIX 3a71ad;
2) naanuposanue TyTel TOCTHKEHHS KENAEMOTO PE3ybTaTa 00yIeHHs! XUMHUM KaK TEOPETHIECKOTO, TAK U DKCIIEPMMEHTAIIHOTO XapaKTepa;
3) coommecenue cBoux NeHCTBHI C MIAHUPYEMBIMH PE3YIbTATAMH, OCYUICCMEIeHIe KOHTPOIIS CBOEH IEATENBHOCTH B IPOIIECCE TOCTHKEHHUS
pe3yabTata, onpeoeerue CliocoO0B TEUCTBUI TTPH BHIMTOTHEHUH JTA0OPATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBHUH C MPABHIIAMH TEXHUKH
0€30ITacHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIIUH, IOTydeHHE U aHAIIM3 €€, co3aHue HHQOPMAIMOHHOTO IPOLYKTA U €ro IPe3eHTaLlHS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIEPALIMii: AHAIIM3A M CHHTE3a, CPABHEHHUS U CUCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIlUH,
8bls6/IeHIUe TTPUIUHHO-CIICICTBEHHBIX CBSI3€H U NOCMpOoeHUe JTOTUIECKOTO PACCYKACHUS U YMO3aKII0UeHUs (MHIYKTHUBHOTO, JEAYKTUBHOTO U TI0
AQHAJIOTUH) HA MaTepHalie ECTECTBEHHO-HAYYHOT'O COJIePIKaHNUS;

6) YMmeHue Co3ar0T, IPUMCHATh U Hp606pa30BBIBaTB 3HAaKH U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA y‘le6HI)IX 1 ITO3HaBaTCIIbHBIX 3a1a4,



7) ¢opmupoeanue n pazeumue 3K0I0rMYECKOT0 MBILLICHUS, yMEHHE IPUMEHATh €r0 B II03HABATEIbHOM, KOMMYHUKATHBHOM, COLMAILHOI
MPaKTHKE U MPOPECCUOHANBHON OPUEHTALINH;

8) cenepuposanue uneit u onpeneneHue cpeiCcTB, HEOOXOIMMBIX IS UX PEaTU3allHHY.
l11. IIpeomemnvie pesynomamer:

BbpInyCKHUK Hay4uTCH:

®  XapaKTepu30BaTh OCHOBHBIC METO/IbI IO3HAHUA: HAOIIOJIEHUE, U3MEPEHUE, SKCIIEPUMEHT;

® ONHCHIBATH CBOWCTBA TBEP/BIX, )KUAKHX, Ta3000pa3HBIX BEIIECTB, BBIJLISSA UX CYIIECTBEHHBIC IPU3HAKY;

® PaCKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHUH II€MEHT, «IIPOCTOE BEILIECTBOY,
«CJI0’)KHOE BEILECTBOY, «BAJIEHTHOCTbY, «XUMUYECKAsl PEAKIIH», UCIOIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHON TEOPUH;

® pa3nuy4aTh XMMHYECKHUE U (U3UYECKUE SBICHMUS;

® Ha3bIBATh XMMHYECKHUE AJIEMEHTHI;

® OMpeneNsITh COCTaB BELIECTB M0 UX GopMyliam;

®  OIpPEIENSTh BAICHTHOCTh aTOMA DJIEMEHTA B COEAMHEHHUSX;

® ONpeleNsITh TUIl XMMUYECKUX peaKLnii;

e Ha3bIBATh [IPU3HAKU U YCJIOBUS MIPOTEKAHNUS XUMHUECKUX PEaKIIHii;

®  BBIBIIATH IPU3HAKHU, CBUIETENBCTBYIOIUE O IPOTEKAHUN XUMHUUYECKOM pEaKLIUU IIPU BBITIOJTHEHUHM XMMHYECKOTO OIIbITA;

® COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

® COCTaBIJIATH YPAaBHEHUS XUMHYECKHUX PEAKIIHIA;

e coOmonaTh npaBuiia 6e30macHoi paboThl PHU MPOBEIEHUH OIBITOB;

®  [0JIb30BaThCs JTAOOPATOPHBIM 00OPYOBAHUEM U TIOCYIOM;

® BBIYHUCIATH OTHOCUTENIbHYIO MOJEKYISIPHYIO U MOJISPHYIO MAacChI BEILIECTB;

®  BBIUUCIISATH MACCOBYIO JOJIO XUMHUYECKOTO 3JIEMEHTa 0 (hOpMYyJie COCTUHEHNUS;

®  BBIUUCIIATH KOJUYECTBO, 00BEM MJIM MacCy BElIeCTBa MO KOJIMYECTBY, 00bEMY, MAaCCE PEareHTOB UM NMPOJYKTOB PEAKLIUH;

®  XapakTepu30oBaTh (PHU3MUECKHE U XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB: KMCIOPOa U BOJIOPOAA;

® [0Jy4aTbh, COOMPATH KHCIOPO U BOJOPOS;



pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELUIECTBA: KUCIOPOA, BOAOPOL;

PacKpBIBAaTh CMBICII 3aKOHa ABOTaipo;

PACKpBIBATH CMbICII IOHATUH «TEII0BOM 3 (eKT peakun», «MOJSPHBIA 00beM»;

XapakTepu3oBaTh (pu3nyecKre 1 XUMUIECKHUE CBOMCTBA BOBI;

pacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIYHUCIISATH MACCOBYIO JI0JIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COECAMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELLECTB;

XapakTepu3oBaTh (PU3MUECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB: OKCUA0B, KUCIOT, OCHOBAaHU,
COJIeH;

OIpeNeNATh IPUHAAJIEKHOCTh BEIIECTB K ONPEEICHHOMY KJIacCy COeIUHEHUH;

COCTABIIATH (POPMYJIBI HEOPTAHUIECKUX COSTMHEHUI N3yYSHHBIX KIIACCOB;

IPOBOAMTDH OIBITHI, HOATBEPKIAIOIINE XUMUUYECKHE CBOMCTBA U3yUYEHHBIX KIAaCCOB HEOPTaHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PAaCTBOPBI KMCIIOT U IIEJI0UYEH 110 N3MEHEHHIO OKPAaCKU UHAMKATOPA,

XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KIacCaMU HEOPraHMYECKUX COEANHEHUN;

packpsiBaTh cMbici [leprnoandeckoro 3akona J[. 1. Menaeneena;

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMHUYECKOI'0 3JIEMEHTa, HOMEPOB TPYIIIBI U MEPHOJa B IEPUOANYECKOMN
cucteme /1. 1. Meneneena;

O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUSI aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpeieiax MajbIX MEPUOI0B U INIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIUs) HA OCHOBE UX IOJIOKEHUS B Ileproguieckoit cucreme [1. U.
MenieneeBa 1 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTAaBJISITh CXEMBI CTPOCHHMS aTOMOB IepBbIX 20 351eMeHTOB nepuoanueckoi cucremsl J[. . Mennaeneesa;

pacKpbIBaTh CMBICH MOHATUIN: «(XUMHUYECKAsI CBSI3bY», JIEKTPOOTPULIATEIBHOCTBY;

XapaKkTepu30BaTh 3aBUCUMOCTh (PU3NUYECKUX CBOICTB BEIIECTB OT THUIA KPUCTAIUITMUECKON PEIIETKHY;

OTIpEeeNATh BUJ XUMUYECKON CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300paxkaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BUIaMU XUMHUECKUX CBSI3EH;

pPacKpbIBaTh CMBICH MIOHATUH «HMOH», «KATHOH», «QHUOHY, <«AJEKTPOJIUTB), «HEIEKTPOJIUTHI», «AIEKTPOIUTHYECKAS JUCCOLALIM,
«OKHUCIIUTEIIbY, «CTEIEHb OKHCICHUA», «BOCCTAHOBUTEIDY, OKUCIECHHE)», BOCCTAHOBJICHUEY;



® ONpENeNATh CTEIECHb OKUCICHUS aTOMa 2JIEMEHTA B COSIMHEHUU;

® pPACKPBIBATH CMBICI TEOPUHU IJIEKTPOJIUTUYECKON JUCCOLMALINY;

® COCTaBJIATb YPaBHEHUS DJEKTPOJIUTUYECKON JUCCOIUALMHU KUCIIOT, LIEI0UYEH, COJIEH;

e OOBSCHATH CYHIHOCTb ITPOIECCa DIEKTPOIUTHICCKON TUCCOIMALIMHI U PEaKLIi HOHHOTO OOMEHa;

® COCTaBJIATH TOJIHBIC U COKpAIIEHHBIC MIOHHBIC YPAaBHEHHSI PeaKkInii 0OMEHa;

® OmpeleNsTh BO3MOXHOCTh IPOTEKAHUS PeaKIMii HOHHOTO 0OMEeHa;

® [PUBOJWUTH PEAKINH, IOATBEPKIAIOIINE KaUECTBEHHBIN COCTAB Pa3JIMYHBIX BEILECTB;

®  ONpENENATh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJIAITb YPaBHEHUS OKHCIIUTEIBHO -BOCCTAHOBUTENIbHBIX PEAKIIHI;

e Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKiny;

e Kiaccu(UUUpPOBaTh XMMHYECKUE PEAKIUH 110 Pa3InIHBIM IIPU3HAKAM;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXK]Y COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;

® [POBOJUTH OMBITHI IO MOJYYEHHUIO, COOMPAHUIO U U3YUYECHUIO XMMHUECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;

® pacro3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIBINA a3 1 aMMHAK;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAJUIOB;

e Ha3bIBaTh OpraHUUYECKHE BEIIECTBA MO UX (hOopMyIie: MeTaH, 3TaH, STUJIEH, METaHOJI, 3TaHOJI, TTTUIEPUH, YKCYCHAas KUCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€ApUHOBAs KMCIIOTA, OJIEMHOBAs KMCIIOTA, TJIF0K03a;

® OILICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOIIEN Cpe/ibl HA OpraHU3M YeJIOBEKa;

® TpPaMOTHO 00paIIaThcs C BEIIECTBAMU B ITOBCEIHEBHOM KU3HU;

®  ONpPENENATh BO3MOXHOCTh POTEKAHNSI PEAKIIUI HEKOTOPBIX MPEACTABUTEIEH OPraHMYECKUX BELIECTB C KUCIOPOAOM, BOJOPOIOM,
MeETaJUIaMH, OCHOBAaHUSAMM, FaJIOT€HAMU.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

*  gblIOBU2AMD U npoeepAntb IKCNEPUMERMAIbHO cUnone3bl O XUMUYECKUX ceolicmeax eewecne Ha OCHose Ux cocmasa U Cmpoerus, ux
cnocobnocmu eCmynantb 6 XumMuuyecKkue peakyuu, o xapakmepe u npodykmax PA3TUYHbIX XUMUYECKUX peakuuﬁ;

¢ Xapakmepuzosambuv eeujecmed no cocmaesy, CmpoeHuro u ceolicmeam, ycmarasiauearom I’lpulluHHO'CJleaCWLBeHHble C6A3U Meofcdy
OaHHbLIMU xapakmepucmukamu eeujecmaed,

¢ cocmaesiameb MOJEK)IAPHbIE U NOJIHblE UOHHbIE YPABHEHUA NO COKpaméHHblM UOHHbIM YPAGHEHUAM,



® NPOSHO3UPOBAMb CnocooOHOCMb seulecmed nposesintb OKUCJIUmelbrible Uil 60CCNMAROBUMENIbHbLE ceolicmea C yuemom cmenenei
OKUCJIEHUA 2]1EMEHMO08, SXOO}IM/;MX 8 e2o cocmdas,

¢ cocmasiisimb YpAasHEeHUs peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npeepameyuﬁ Heopecanu4ecKux eewecme pasiluvdHblx
Kjlaccos,

* gbIOBUCAMb U npoeepAntb IKCNEPUMERMAIbHO cUNOne3sbl 0 pe3ylbmamax 6030elicmeust Pasiuvyrnblx qbakmopoe HA U3MeHeHUue cKkopocmu
XUMUYECKOU peakyuu,

* UCnonb308amsv NpuUObpeménHvle 3HaAHUS 0151 IKOTOSULECKU SPAMOMHO20 NOBEOCHUs 8 OKPYIHCaloueli cpeoe;

®  UCnoavb308ambs I’lpu06p€MéHHbl€ Kjllo4éesble KomMnemeryuu npu 6blnOJIHEHUU NPOEKMOE Myll€6H0'LlCC]l€006am€]leKuX 3a0a4 no
U3yuernuro 6601/707716‘, cnoco6oé noJjy4eHus u pacnosnasanusl eewecmae,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeCCax,
*  KpUmuyecku OmHOCUMbCA K NCeBOOHAYUHOU UHGOpMayul, HedoOPOCOBeCMHOT peKilame 8 CPedCmeax MAcco8ol Unpopmayuu;
* 0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJisl NPAKMUYECKOU 0esImelbHOCMU Yel08eKa;

*  co30aiom mooenu u cxemvl OJisl peuleHusl y4eOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb HeOOX0OUMOCHb COONI00EHUS NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUAX NO UCHONb30BAHUIO JIeKAPCMS, CPedcma Oblmo6ol Xumuu u op.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

@DenepanbHbIi rOCy1apCTBEHHBI 00pa3oBaTEeIbHBIN CTAaHAAPT MPeIyCMaTPUBAET U3YYCHHE Kypca XMMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6acTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumuu B 8—9 kiaccax paccumrtaH Ha 2 yaca B Heneno B o0beme 136 ydueOHBIX yacoB. M3ydeHue 3TOTro Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D o XumuM Kak rnpeamera o Beloopy.

[Ipennaraemslii Kypc, XOTSI 1 HOCUT OOLIEKYIbTYPHBIM XapakTep U HE CTaBUT 33Jady MpOoQPecCHOHAIBHON MOATOTOBKH 00yYaromuXcs, TeM He
MeHee, II03BOJISIET UM ONPEAETIUTHCS C BBIOOPOM NMpoduist 00ydeHus B cTapliel MIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knaccy
1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 15 odmeooOpazoBarenbHbix opranusanuii / O. C. IN'abpuensH, U. I'. Octpoymos, C. A. Ciagkos.
— M.: IlpocBemienue, 2020
2. Taopuensa O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca ydeOHoe mocoOme uisi oOmeoOpa3oBatenbHbix opramm3anuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
YMK «Xumusa. 9 knacc»
1. Tabpuensn O. C. Xumus. 9 kiace : yueOHHK A5 o01ieoOpazoBarenbHbix opranusanuii / O, C. Tabpuensn, M. I'. Octpoymon, C. A.
Cnankxos. — M.: IIpocsemenne, 2020
2. Tabpuensn O. C. Xumusa. Metoandeckoe nocodue s 9 knacca: yuael. mocobue ans odmeodpazoBarensHbix opranmszanuii / O. C. ['abpuensH,
HU. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenune, 2019
Hughopmayuonnsie cpeocmea
NHTepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKU: COBEThl AaOUTYPUEHTY, YUUTEIIO0 XUMUH, CIIPABOYHUK (OYeHb OOJbIIast M0A00pKa TabInI U
CIPaBOYHBIX MAaTEPUAJIOB), BECeasi XUMHsI, HOBOCTH, OJMMIIHAbI, KyHCTKaMepa (Macca HHTEPECHBIX UCTOPUUYECKUX CBEJCHUN).
2. http://www.hij.ru XKypHan «Xumust 1 )KH3HBY» MOHATHO M 3aHUMATEIBHO PAacCKa3bIBaeT 000 BCEM HHTEPECHOM, UYTO MIPOMCXOIUT B HAYKE U B MUPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHbI )KypHaT « XMMUKH U XUMHS», B KOTOPOM IIPEICTABICHO MHOKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIbHOIN HH(OpPMAIMHY, TTO3BOJISIIOIIEH YBI€Ub YUEHUKOB 3KCIIEPUMEHTAILHON YacThIO MpeIMeTa.
4. http://c-books.narod.ru BceBo3amoskHas tuTepaTypa Mo XHMHUH.
5. http://www.drofa-ventana.ru i3BecTHOe N31aTe/IbCTBO YUeOHOM uTeparypbl. HOBUHKM Hay4HO-TIOMYJIAPHBIX M 3aHUMATEIbHBIX KHUT MO0 XUMHH.
6. http://1september.ru Xypnan 11 yuuteneil u He ToJbKO. bosbiioe konmnyecTBO paboT yYSHUKOB, B TOM YHUCIIE M UCCIIEA0BATEILCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KoabHBIN MOPTAI CO CCHUIKAMH Ha 00pa30BaTeNbHbIE CAUTHI IO XUMMUU.
8. www.periodictable.ru COOpHHK cTaTeii 0 XUMHUYECKUX AIEMEHTAX, HIUTFOCTPUPOBAHHBIN YKCIIEPUMEHTOM



ﬁKaneHnapﬂo-TeMaaneCRoennaanOBaHne

8 kanace
Ne Hara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakrt OpraHu3aun
YpPOKa
HavaabHble MOHATHS U 3aKOHBI XUMHH (21 4)
1 Tena u BemecTBa Ypok ycBoeHus OOBACHSIOT, YTO MPEIMETOM HU3YUICHHS XUMHH SIBIISTIOTCS
HOBBIX 3HAHUU BEIIECTBA, UX CBOMCTBA U MX IpeBpallieHus. Paznuuator Tena u
BEIIIECTBA, BEIIIECTBA U MaTepHUaibl. Y CTAHABIMUBAIOT IPUYHMHHO-
CJICICTBEHHBIE CBSI3M MEXK]ly CBOMCTBAMH BEILIECTB U UX
MPUMEHEHUEM
2 Ponb xuMuu B KU3HU Ypok ycBoeHus XapakTepu3yrT NOJ0KUTEIbHYIO U OTPULATENIBHYIO POJIb XUMHUH
YyeJIoBeKa HOBBIX 3HAHUI B )KM3HU COBPEMEHHOTO OOIIECTBA.
ApPryMEHTHPYIOT CBO€ OTHOIICHHE K XxeMo(uiuu u xeMopoOouu.
3 Mertozpl U3yueHus XUMUHU Ypok ycBoeHHs XapakTepus3yloT OCHOBHBIE METOABl HM3YYCHHUS €CTECTBEHHO-
HOBBIX 3HAHUH HaY4YHBIX JUCIUILIMH.
[IpuBomsiT TpUMEpbl  MaTepHAIBHBIX HW  3HAKOBBIX  WJIH
CHUMBOJIBHBIX MOJIENEH, WCIONb3yeMbIX Ha Yypokax (u3HKH,
Ouonoruu u reorpaduu.
Cobuparor 00BEMHBIE M MIAPOCTEPIKHEBBIE MOJETH HEKOTOPHIX
XAMHYECKHUX BEIICCTB
4 ITpakTrueckas padota Ne 1 VYpok - npaktukyM | Paboratot ¢ mabopaTopHbIM 000py0BaHHEM U HarpeBaTeIbHBIMU
«3HaKOMCTBO C JJAOOpaTOPHBIM MpUOOpPaMU B COOTBETCTBUHU C MPABUIIAMU TEXHUKU
obopynoBanueM. [IpaBuna Th 0€301acHOCTH.
npu paboTe B kKabuHeTe BemonHs0T npocTeiiiye MaHUIYIISIUHN ¢ Ja00paTOPHBIM
XUMHH» 00opynoBaHUEM: C TAOOPATOPHBIM IITATUBOM, CO CITUPTOBKOM
OdopMsIIoT OTYET O MPOCIIAaHHON paboTe
5 ArperaTHble COCTOSTHUS Ypox ycBoeHus PaznuuaroT Tpu arperaTHbIX COCTOSIHUSI BELIECTBA.
BEIIECTB HOBBIX 3HAHUI VY cTaHaBIMBaOT B3aMMOCBSI3H MEX1y HUIMU Ha OCHOBE B3aWMHBIX
MepPEX0/I0B.
NnnrocTpupytoT 3TH epexo sl MpuMepamHu.
HabmroatoT XuMuuecKuid SKCIIEPUMEHT U 0e/laron BBIBOJIBI Ha
OCHOBE HAOJIIOIeHUIT
6 ®dusznyecKue sSBJICHUS B KomOunupoBauuslii | Pasnuyaror Qusnveckre U XUMHYECKHUE SBICHUS, YUCTHIS

XUMHNHU

YPOK

BeniectBa U cMmecu. Kimaccuduuupyror cmecn.




[IpuBoAST mpUMEPBI CMECEN Pa3IMYHOTO arperaTHOro
COCTOSTHUSI. Y CTAaHABIUBAIOT IMPUYIKUMHHO-CJICACTBCHHBIC CBA3HU
MeX1y (U3NYECKUMU CBOMCTBAMHU BEUIECTB CMECH U CIIOCOOaMu
uX pazzaesieHus. PaznuyaroT ux, ONUCHIBAIOT U XapaKTEPU3YIOT
MPAKTUYECKOE 3HAaYCHHE.

[MpakTuueckas padora Ne 2
«OumncTKa 3arps3HEHHON
[MOBAPEHHOM COJIH

VYPpOK - IpaKTUKYM

Paboratot ¢ mabopaTopHbIM 000PYOBaHUEM U HArpeBaTEIbHBIMH
pruOOpaMy B COOTBETCTBUH C MPABUIIAMH TEXHHKH
0€30IMacHOCTH.

BeImoHsA0T pocTeiiinme npuéMbl 00paIieHus ¢ 1a00paTopHbIM
000pyoBaHNEM: BOPOHKOH, (PHIETPOM, CITUPTOBKOMA.
HaGuo1ar0T 3a CBOMCTBaAMH BEILECTB U SIBJICHUSIMH,
DpOUCXOJAIIMMHA C BEIICCTBAMMU.

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

JlenaroT BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO DKCIICPUMEHTA

ATOMHO - MOJICKYJISIPHOE
y4eHue. XUMHUYECKUE
DJIEMCHTHI

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
aJIOTPOIHSL, HOHBI.

Pa3nuyaroT npocThie U CI0KHBIE BELIECTBA, BELIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHMSL. Yemanasausarom
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy COCTaBOM MOJIEKYJ U
CBOWCTBaMM aJNIOTPOIHBIX MOAUDUKALUI KHCIOpOa.
DOopMyYIHPYIOT OCHOBHBIE MTOJIOXKEHHS aTOMHO-MOJIEKYJIIPHOTO
y4EHUs

3HAKN XUMHUUYECKUX
SJIEMEHTOB.

Ypoxk-uccienoBanue

Ha3piBaroT u 3anuchIBatOT 3HAKU XUMHUYECKUX DJIEMEHTOB.
XapakTepusyoT HH()OPMAIIHIO, KOTOPYIO HECYT 3HAKH
XUMUYECKHUX DJIEMEHTOB.

OOBACHAIOT STUMOJIOTUYECKIE HaYalla HAa3BaHU XUMHUECKHUX
9JIEMEHTOB M MIX OT/CJIbHBIX TPYIIIL.

10

[Tepuoanueckas Tabauia
XAMHUYECKUX djiemeHToB /I, .
Memnpeneena.

Ypoxk-uccienoBanue

OnuChIBaIOT CTPYKTYPY TAOIUIIBI XUMHUECKHUX demMeHToB /1. .
MenneneeBa. PaznuyatoT KOpOTKONEPHOIHBIN U
JUIMHHOIIEpUOIHBIN BapuaHThl [lepuonnueckon cucremsr . U.
MenneneeBa

11

Xumuueckue GopMyJibl

Ypok ycBoeHUs
HOBBIX 3HAHUU

12

Xumnueckue GopmyIisl

Ypoxk-uccienoBanue

OToOpakaroT COCTAaB BEILIECTB C MOMOIIbI0 XUMUUECKUX (hopMyit.
Paznuyarot unnekcel u koaddunrentsl. Haxomsat
OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO MACCy BEIIECTBA U MaCCOBYIO
JIOJIF0 XUMHYECKOr'0 IEMEHTA B COEIMHEHUH.




TpancnupyroT nHGOPMAIHIO, KOTOPYIO HECYT XHMHYECKUE
bopmyIb

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

14 BanentHocth VYpOK-TIpakTHKyM | IIOCPEACTBOM CTPYKTYPHBIX (hopMys. Y4arcs cOCTaBIIATh
(bopMyIBI COeTMHEHHI IO BAJIGHTHOCTH U OTIPENIENATh
BaJICHTHOCTbH DJIEMEHTA 110 OPMYJIE €ero COeAMHEHUS

15 XUMHUYECKUE PEAKIUU. O6o6maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUI0 U €€ YIaCTHHKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuceiBalOT MPU3HAKU U YCIOBUS TEUEHUS XUMHUECKHUX
peakuuii. PaznuyaroT 3K30TepMUYECKUE U SHIOTEPMUYECKUE
peakiuu. COOTHOCAT PEaKIMK TOPEHUs U SK30TEPMUUECKHE
peakuuu.

16 3aKOH COXPaHEHUs MacChl Ypok ycBoeHus @OopMyIHPYIOT 3aKOH COXpaHEHUs1 Macchl BemecTB. COCTaBIsAIOT
BeLIECTB. XUMUYECKUE HOBBIX 3HAHUI Ha €ro OCHOBE XMMUYECKHE YpaBHEHUsI. TpaHCIUpPYIOT
ypaBHEHUs nH(pOpPMAaILIHIO, KOTOPYIO HECYT XUMUYECKHE YPAaBHEHHUS.

17 XUMUYECKUE YPAaBHEHUSI VYpoK -MpakTUKyM | DKCIEPUMEHTAIbHO NOATBEPKIAI0T CIIPABEUIMBOCTD 3aKOHA

COXPaHEHMsI MACChl BELLIECTB
18 THunbel XUMHYECKUX PEaKIAN Ypok ycBoeHMS KnaccupuuupyrorT XuMudeckue peakiuu Mo MpU3HaKy Yyucia u
HOBBIX 3HAHUI COCTaBa PEAreHTOB U MIPOJYKTOB. XapaKTEpU3YIOT POJIb
19 THUnbl XUMHYECKUX peaKIMil YpOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUHA XUMHYECKON PEaKIIHU.
HaGnronaroT ¥ ONMChIBAIOT XUMHUYECKUM SKCIIEPUMEHT C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

20 [ToBTOpenue u 06061menue Tembl| O0o0matonMil ypok | OG00MIAIOT ¥ CUCTEMATH3UPYIOT CBOM 3HAHHUS 110 TEME:
«HauasbHbIe MOHATHS U 3aKOHBI «Ha4vanpHbIE NOHATHSA U 3aKOHBI XUMUW». [I[puMEHSIOT Ha
XUMU> MIpaKTHKE paHee U3yUYeHHBIH MaTepuai, padboTas Mo rpymnmnam ¢

3aJJaHUSIMU Pa3HOTO YPOBHS CIOKHOCTH

21 KontponbHas padora.Ne 1 VYpok — koHTpoas | IIpuMeHsIOT Ha MpakTHKE paHee U3yuyeHHBIH MaTepua, padoTas

«HauabpHBIC TOHATHS B 3aKOHEI
XUMHUN»

3HAHUU
o0OyJarmuxcs

0 TPYIIaM C 3aJaHUSIMUA Pa3HOTO YPOBHS CIIOKHOCTH,
BBHITIOJHSIOT KOHTPOJBHYIO PaboTy.

BaxHelimue npeacraBuTe M HeoOpranmyeckux semecrs. KoimyecTBeHHbie oTHOMIEeHUs: B xumuu (18 1)
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Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAaHUU

XapakTepusyroT 00bEMHYIO OO KOMIIOHEHTA TaKOUW MPUPOTHOM
ra30BOH CMECH, KaK BO3/yX, U PaCCUUTHIBAIOT €€ 110 00BEMY 3TOM
cMecu. OnUChIBalOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3ayXa U
MMOHUMAIOT 3HAYEHHE MOCTOSHCTBA 3TOTO COCTABA JIJISl 3/I0POBBS

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yoT 030H, KaK aJZIOTPOITHYIO MOTU(DUKALIHIO
kuciopoja. OnuceiBaloT (GU3NYSCKUE U XUMHUYCCKHUE CBOKICTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SA3bIKA XUMHH.

Y CcTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKTY
(hM3UYECKUMHU CBOKMCTBAMM KHCJIOPOa M CIIOCO0aMHM €ro
cobupanus. [IpoBoasAT, HAOIIOAAIOT U OMKMCHIBAIOT XMMHYCCKUN
SKCIIEPUMEHT 10 MOJTYICHHUIO, COOMPAHUIO ¥ pPacTIO3HABAHHIO
KHCJIOPOJIa C COOJIIOICHHUEM TIPABHUJI TEXHUKH OC30IMaCHOCTH

24

[TpakTudeckas padora Ne3
«[Tonydenue, cooupanue u
pacro3HaBaHKUEe KUCIOPOIa»

YPOoK NIpakTUKyM

PaGotatot ¢ mabopatopHbIM 000pyAOBaHUEM U HAIPEBATEIbHBIMU
npuOopaMu B COOTBETCTBUH C MPaBUIIAMU TEXHUKHU
6e3omacHOCTH. BIMOMHSIOT mpocTeiime npuéMbl 0OparieHus ¢
J1ab0paTOPHBIM 000PYI0BaHUEM: COOMpPATh MPUOOP IS
MIOJTYYEHUS Ta30B, TPOBEPSTH €r0 HA TEPMETUIHOCTh U
MCIIONIL30BATh JJIs OoNydeHus kuciaopoaa. CoOuparT KHCIOpPO.
METO/IOM BBITECHEHUS BO3/lyXa M pacro3HaroT ero. Habmomaror
3a CBOMCTBaMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSIIUMHU C
BerecTBamMu. OMUCHIBAIOT XUMUYECKUH IKCTICPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
si3pIKa XUMUU. COCTaBISAIOT OTUYET 1O Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

25

OKCHIBI

Ypoxk-uccienoBanue

BreIenstor cyiecTBeHHbIE IPU3HAKK OKCHUIOB. J[aroT Ha3BaHUs
OKCHJIOB 110 UX popmynam. CocTaBisitoT HOpMYIIbl OKCHIIOB MO UX
Ha3BaHUAM. XapaKTepU3YIOT TAKUX MPEICTABUTEIEH OKCUIOB,
KaK BOJia, YIJIEKUCIIBIN I'a3 U HEral€Hasi U3BeCThb

26

Bonopon

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepus3yrT COCTaB MOJIEKYIIbI, (PU3NIECKUE U XUMUIECKUE
CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE BOAOPO/IA. Y CTAHABIUBAIOT
MPUYUHHO-CJIICACTBECHHBIC CBA3U MCXKIY (I)I/ISI/I‘—IQCKI/IMI/I
CBOICTBaMH U CIIOCOOaMH cOOMpaHUs BOJOPOAA, MEXKTY
XUMHUYECKUMH CBOMCTBAMH U €TO MMPUMCHCHUCM.

27

[IpakTuyeckas pabora Ned
«[lonydyenue, coOupanue u

YPpOoK-IIpaKTUKYM

PaGorator ¢ nabopaTopHbiM 000pyIOBaHUEM U
HarpeBaTeJIbHBIMU IIPUOOPAMHU B COOTBETCTBHH C TTPABHIIAMHU




paciio3HaBaHHuE BOJOPOaar»

TEXHUKH 0€30MaCHOCTH. BBIMOMHAIOT MPOCTEHIITNE TPHEMBI
oOpartieHus ¢ JlabopaTOpHBIM 000pyIOBaHUEM: COOUpATh MPUOOP
JUISL TIOJIyYEHHUS Ta30B, IPOBEPATH €r0 Ha TEPMETHYHOCTD U
UCIIOJIB30BAaTh JIJIS MOJTydeHust Bogopoaa. CoOuparoT BO0PO/T
METOIOM BBITCCHEHHS BO3/lyXa M pacro3HaroT ero. Habmomaror
3a CBOMCTBaMHU BCHICCTB U SABJICHUAMU, IIPOUCXOAAIIUMU C
BertecTBaMu. OIUCHIBAIOT XUMHUECKUI SKCIIEPUMEHT C
MOMOIIIBIO0 €CTECTBEHHOT'O (PYCCKOTO MIJTH POIAHOIO) A3bIKA U
s13p1Ka XUMHUHU. COCTABIIAIOT OTYET 110 Pe3ysIbTaTaM IIPOBEIECHHOTO
HKCIICPUMEHTA

28

Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaJIM3UPYIOT COCTaB KUCIOT. Pacro3HalOT KUCIOTHI C TOMOIIIBIO
WHIUKATOPOB.  XapaKTepU3YIOT  HMPEICTABUTENEH  KHUCJIOT:
CONIHYI0O W CepHyl.  XapakTepu3yloT  pacTBOPUMOCTb
COCJIMHEHUH C MOMOIIBIO TAOJIUIBI PACTBOPHUMOCTH.
VYcranaBnuBaoT MPUYMHHO-CJICICTBEHHBIE  CBSI3U  MEXIY
CBOMCTBAMM COJISHOM W CEPHOM KHCIOT W OO0JACTSIMH HX
MPUMEHEHHS.

29

Comu

Ypoxk-uccienoBanue

XapakTepus3yloT COJIM Kak MPOAYKTHl 3aMEIEHUS BOJOpPOAa B
KHCIIOT€ Ha MeTal. 3amuchiBaloT (GopMysisl  coled 1o
BajieHTHOCTH. Ha3biBatoT conu o popmynam.

Hcnone3yloT TaOdMIly pacTBOPUMOCTH I XapaKTePUCTUKH
cBoricTB coseit. [IpoBoasT pacu€rsl o dhopmysam cosen

30

Komuuecto BCIICCTBA

Ypoxk-uccienoBanue

OOBACHSIOT YTO TAKOE KOJMUYECTBO BEIIECTBA, MOJIb, IOCTOSTHHAS
ABoraJipo, MoJIsipHas Macca.

31

Pemenue PaCUYCTHBIX 3a1a4

YPpOK- IpakTUKyM

PemraroT 3amadm ¢ UCIOJIB30BAHUEM MOHATUHN «KOJIMYECTBO
BCIICCTBA», «KMOJIApHAA MacCay», «IOCTOIHHAA ABoraz[po

32

Monsipabiii 00BeM
ra3000pa3HBIX BEIIECTB

Ypok ycBOeHHUs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJISIPHBIN 00HEM T'a30B, HOPMAJIbHBIC
ycioBHs. PemmaroT 3amaun ¢ UCTIOIB30BAHUEM TOHATHIA
«KOJTMYECTBO BEIIECTBA», «MOJISIPHASI MAacCay, «MOJSPHBIA 00BEM
ra30By, «IOCTOSTHHAS ABOTaAPO».

33

PacuéTel Mo XUMUYECKUM
YpPaBHEHUSAM

Ypok ycBoeHUs
HOBBIX 3HAHUU

34

Pacuérbl mo xumMuueckum
ypaBHEHHSIM

YPpoK - IpakTUKyM

XapakTepu3yroT KOJIMUYECTBEHHYIO CTOPOHY XUMHUYECKUX
00BEKTOB M MPOIECCOB. PemaroT 3a/1a4u ¢ UCIOJIb30BaHUEM
MOHSTHI «KOJIMYECTBO BEILIECTBAY», «MOJIIPHAS Maccay,
«MOJISIPHBIA 00HEM Ta30BY, IIOCTOSIHHAST ABOTaIpO»

35

Boma. OcHoBaHMs

Ypoxk-uccienoBanue

OOBACHIIOT YTO TaKOE «OCHOBAHUA, KIICIO0YHN), KKAUCCTBCHHAA
pCaKkuus», KUHAUKATOP. KJIaCCI/I(I)I/IL[I/IpyIOT OCHOBaHU 110




pacTBOpUMOCTH B Boje. OnpeensitoT NpUHaAICKHOCTH
HEOPraHMYECKUX BEIIECTB K KIacCy OCHOBaHMIA 1O (hopmyIie.
XapakTepus3yroT CBONCTBA OTIENIbHBIX MTPe/ICTaBUTENeH
OCHOBaHUH. McONB3yIOT Ta0IHITY pACTBOPUMOCTH ISt
ompezieNIeHUsl PACTBOPUMOCTH OCHOBAHHIA.

36 PactBopbl. MaccoBast 1oJis Ypok perieHust OOBSCHSIOT YTO TAKOE «MACCOBast IOJIs PACTBOPSHHOTO
pacTBOPEHHOIO BELIECTBA 3a1a4y BEIIECTBa». Y CTAHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMITOHEHTOB Ta30BOM CMecH. PemaroT 3a/1aun ¢ UCIIOIb30BaHHEM
MOHITHM «MaccoBasi A0S JIEMEHTa B BEILIECTBE», «MaccoBasi
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY, «00BEMHas 10J1 ra3000pa3HOro
BEIIECTBA»
37 [IpakTuueckas pabora Ne 5 VYpok - npaktukyM | PaGoratot ¢ 1abopaTopHbiM 000pyA0OBaHHEM U HarpeBaTeIbHBIMU
«[IpuroToBiieHHE PaCTBOPOB npruOOpaMu B COOTBETCTBUU C MMPABUIIAMH TEXHHUKHU
coJiell ¢ UxX 3aJjaHHON Oe3omacHOCTH. BBHIMOMHSIOT MpoCTeiiue npueMbl 00paIieHus ¢
MacCOBOM J10JEH» 1a60paTOPHBIM 000PYIOBAHUEM: C MEPHBIM IIMJIMHAPOM, C
Becamu. HaOrogaroT 3a cBOMCTBaMU BEIIECTB U SIBJICHHUIMH,
MIPOUCXOSIIMMH ¢ BenecTBaMu. OMUCHIBAIOT JKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKa U
si3pIKa XUMUU. COCTaBISIOT OTYETHI IO PE3yJIbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA
38 O606mmenue u cucreMatuzanus | O6oOmaromuii ypok | OO0OIIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
3HaHMU 110 TeMe: «Baxuenme «BaxkHeume npeacTaBUTENN HEOPTaHUYECKUX BELIECTB.
HPEACTAaBUTCIIH KonnyecTBeHHble OTHOLIEHUS B XUMUW». [IpUMeEHAIOT Ha
HCOPraHU4CCKUX BCIICCTB. IPaKTHKE PaHee N3YYeHHBIH MaTepual, paboTas o FPYIIIaM C
KoxHaecTBeHEEIC OTHONICHHS B 3aJJaHASIMU PA3HOTO YPOBHSI CJIOKHOCTH
XUMHEH
39 KonTponbnas pabora.Ne2 o VYpok — koHTponiss | [IpuMeHsI0T Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, padoTas

Teme. «Baxueiinme
MpEICTaBUTETU
HEOPraHUYECKHUX BEIIECTB.
KonmuecTBeHHBIE OTHOIIIEHHS B
XHUMHH

3HAHUH

0 TPYMIaM C 3a/IaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJIHSIFOT KOHTPOJBHYIO PabOTYy.

OCHOBHBIE KJIacChl HeOPraHnyeckux coequnenuii (10 1)




40

Oxkcuapl: Ki1accupukamus u
CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAaHUU

OOBACHSIOT YTO TAKOE HECOTICOOPA3YIONINE OKCU/IBI,
cosieo0pa3yroIIne OKCUIbI, OCHOBHBIC OKCHUJIBI, KHCIIOTHBIC
OKCcHUbl. XapaKTepU3yloT 00II1e XMMHUECKHUEe CBOICTBA
cosieo0pa3yrIINX OKCHIOB (KUCIOTHBIX H OCHOBHBIX )
CocCTaBIIIOT YpaBHEHUS PEAKIUi C y4aCTHEM OKCHJIOB.
Habmo1atoT 1 ONMCHIBAIOT PEAKIMH C YYACTHEM OKCHIIOB C
MTOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO UJIM POJIHOTIO0) S3bIKa U
SA3bIKA XUMHUU. HpOBO,IISIT OIIBITHI, IIOATBCPKAAIOIIUC
XMMHUYECKHE CBOMCTBA OKCUIOB C COOIOICHUEM MTPaBUII TEXHUKHU
0e30MmacHOCTH

41

OcHoBanust: knaccuukanus u
CBOMCTBa

Ypoxk-uccienoBanue

CocCTaBisAI0T ypaBHEHHUS PEAKIIUMA C Y4aCTHEM OCHOBAaHHUM.
Ha6nronaroT 1 OmMChIBaIOT PEaKIMK ¢ YIaCTHEM KHCTIOT ¢
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIM POJIHOTO) SI3bIKA U
si3blka XUMUU. [IpOBOJSAT ONBITHI, MOITBEPKAAOIITNE
XUMUYECKHE CBOMCTBA OCHOBAHUM, C COOJIIOICHUEM MPABUIT
TEXHUKH 0€30MMacHOCTH

42

Kucnotsl. Knaccuduxarnms
KHUCJIOT

Ypok ycBOeHHUs
HOBBIX 3HAHUU

43

CBoiicTBa KHACJIOT

KomOuHupoBaHHbIH
YPOK

XapakTepu3yroT 00II1e XUMUYECKHUE CBOMCTBA KMCIIOT
CocTaBiIOT YpaBHEHHUS peaKuii C y4acTHEM KUCIOT.
HaGnronaroT 1 ONMCHIBAIOT peakIK ¢ Y4aCTUEM KHCIIOT C
MTOMOIIbIO ECTECTBEHHOT'O (PYyCCKOTO UJIM POJIHOTO0) 3bIKa U
A3bIKAa XUMUH.

ITpoBOAAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, ¢ COOJIIOJICHUEM MPaBUJI TEXHUKU 0€3011aCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHUs
HOBBIX 3HAaHUN

Pazau4aroT moHSATHS «CPpECOAHUC COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN)).

45

CBoiicTBa coyiei

KomM6uHnpoBaHHbIi
YPOK

XapakTepu3yrT O0IIHe XUMHUIECKHE CBONCTBA COJICH.
CocTaBIsI0T YpaBHEHHUS peaKkIvii ¢ ydacTreM cojieil. Habmrogaror
Y OIHUCHIBAIOT PEAKIIUU C YIaCTUEM COJIeH C MOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SA3BIKA XHMHH.
[IpoBOASAT OMBITHI, MOATBEPKAAOIINE XUMHUYECKHE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMaCHOCTH

46

I'eneTnueckas CBA3b MCKIY

Ypok ycBOECHMS

XapaKTepI/BYIOT MOHSITHE «T'€HETUUECCKUM pAI. I/IJ'IJ'IIOCTpI/Ipy}OT




Kj1acCaMH HCOPraHN4YCCKUX
BCIICCTB

HOBBIX 3HAHUU

TeHETUYECKYIO B3aUMOCBSI3b MEXIY BEIIECTBAMMU:
IIPOCTOE BELIECTBO — OKCHUJ — FMAPOKCU — COJIb.
3anuchIBAlOT YpaBHEHUS PeaKIii, COOTBETCTBYIOIINX
MOCJIEIOBATEIBHOCTH («IEMOYKE») MIPEBPAIICHUI
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.

47 [IpakTudeckas pabora Ne 6 Ypok - mpakTHKyM | Ydarcs oOparmaTthes ¢ 1a00paTopHBIM 000pYIOBAHUEM H
«Pemenne HarpeBaTelbHBIMU IPUOOpPaMU B COOTBETCTBUM € IIPaBUIAMU
AKCIIEPUMEHTAIbHBIX 3a/1a4» TEXHUKU 0€30MaCHOCTH, PAaCIO3HABATh HEKOTOPHIE AaHUOHBI U
KaTtuoHbl. HabnronatoT cBONCTBA 31€KTPOIUTOB U IPOUCXOAALIME
C HUMHU siBiIeHus. HabmoqaroT u OMuchIBalOT peakuy ¢ y4acTHEM
AJIEKTPOJIUTOB C IOMOILBIO €CTECTBEHHOT'O (PYCCKOI0 WIIN
POJIHOTO) SA3bIKA U S3bIKa XUMHUU. POPMYIUPYIOT BBIBOJIBI 110
pe3yiabTaTaM NPOBEJEHHOI0 SKCIIEPUMEHTA
48 O6o6menne u cuctemaruzanus | O6o0maronwii ypok | O000IIAIOT U CUCTEMAaTU3UPYIOT CBOM 3HAHUS TI0 TEME:
3HaHu# 110 TeMe. «OCHOBHEIE «OCHOBHBIE KJIaCChl HEOPraHUYECKUX coelMHEHUI». [IpumenstoT
KJIACCRI HEOPTAaHMYCCKIX Ha MpaKTUKE paHee U3yYeHHbIH MaTepuai, paboTas 1o rpymmam ¢
COCMHCHUID 3aJJaHUSMH PA3HOTO YPOBHS CIIOKHOCTH
49 Konrponbnas padora. Ne3 mo VYpok — koHTpoast | [IpuMeHsI0T Ha MpakTHKe paHee U3y4eHHbIM MaTepual, paboTas
Teme: «OCHOBHBIE KJIacChl 10 TPYMIAaM C 3a/laHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
HEOPraHUYECKUX BBINOJIHSAIOT KOHTPOJIBHYIO PadoTy.
COCTUHEHUIN)
Ilepnoanyecknii 3axoH u Ilepuonnyeckas cucreMa xumMuieckux djaeMeHToB /[. M. MenaeseeBa u crpoenue atoma (8 1)
50 EcrecTBeHHBIE CeMENCTBA VYpok ycBoeHus | OOBSCHSIOT NMPU3HAKU, TO3BOJIAIOIINE OOBEIUHATH IPYIIIbI
XUMHYECKHX DJIEMEHTOB. HOBBIX 3HAHUI XUMHUYECKHX JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
AmMdoTepHOCTh PackppIBatoT XUMHUYECKUH CMBICH (3TUMOJIOTHIO) Ha3BaHUI
€CTECTBEHHBIX CEMENCTB
ApPryMEHTHPYIOT OTHOCHUTEIHHOCTh Ha3BAHUS «MHEPTHBIE Ta3bl»
OOBACHSIOT YTO Takoe «amMQoTepHble coeAnHeHus». Habmonator
Y OINHCHIBAIOT PEeaKIM MEX/1y BEIIECTBAMU C IIOMOIIBIO
pYycCKOro (poAHOrO) sI3bIKa U SI3bIKa XUMUHU. XapaKTEPU3yIOT
JIBOMCTBEHHBIN XapakTepe CBOMCTB aM(POTEPHBIX OKCHUIOB U
TUAPOKCUI0B. [IpOBOAAT ONBITHI IO MOITYYEHUIO U
MOJTBEP)KJICHUIO0 XMMHUECKUX CBOUCTB aM()OTEPHBIX OKCHIOB U
THJIPOKCUIOB C COOIIOIEHUEM MTPABUII TEXHUKH O€30MaCHOCTH.
51 Ortkpeitue . W. Ypok ycBOeHHs PaznuyaroT ecTeCTBEHHYIO M UCKYCCTBEHHYIO KJIaCCH(UKAITIH.




MeuaeneeBsIM
[Iepuoanueckoro 3akoHa

HOBBIX 3HAHUU

AprymeHTHpyIOoT oTHeceHue [lepronnueckoro 3akoHa K
€CTEeCTBEHHOH Kiaccuukanuu. MoaeIupyoT XUMHUYECKUe
3aKOHOMEPHOCTH C BBIZICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa U MPEACTABICHUEM UX B IPOCTPAHCTBEHHO-TPahUIECKOM
VI 3HAKOBO-CHMBOJIMUECKOH hopme

52 OcHOBHBIE CBEIEHUS O Ypok ycBoenusi | OOBSCHSIOT YTO TAKOE KIIPOTOHY», KHEUTPOH, «IIIEKTPOHY,
CTPOECHHUH ATOMOB. HOBBIX 3HaHUI «XUMHYECKHH 3JIEMEHT», «MacCOBOE YHCIIO». ONKUCHIBAIOT
CTPOCHHME s/Ipa aTOMa, UCnoab3ys Ilepuonnueckyro cucremy
xumuueckux snemenToB J[. . Menaeneesa. [Tony4dator
UHGOPMALIHIO IO XUMUU U3 PA3IMYHBIX HCTOYHUKOB,
AHAJIM3UPYIOT €€.

53 CtpoeHue 3J1eKTPOHHBIX Ypok- OOBSACHSIOT YTO TAKOE JICKTPOHHBINA CIIOW WIJIA YHEPTeTHUSCKUN
YPOBHEW aTOMOB XUMHUYECKUX ncciaea0BaHue ypoBeHb. COCTaBISAIOT CXEMBbI PACIPEACIICHHS JIEKTPOHOB 110
anemMeHTOB Ne«Nel-20 B AIIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOI 000JI09Ke
tabmuue J[. 1. Menaeneena.

54 [Tepuoanueckuii 3aKOH Ypok- PackppIBatOT (pu3HUECKHUI CMBICI: TTOPSIAKOBOTO HOMEpa
J1. 1. MenneneeBa u CTpoeHUE ncciaea0BaHue XUMHUYECKOTO JIEMEHTa, HOMepa EPHOo1a U HOMEpa IPYIIIbIL.
atoma. M3oTomnsl OOBSACHSIOT 3aKOHOMEPHOCTH U3MEHEHHUS METAJUNTMIECKUX U

HEMETAJUIMYECKUX CBOMCTB XUMUYECKHUX DJIEMEHTOB M UX
coeIlMHEHUH B nepuojax u rpynmnax. OObACHSAIOT YTO TaKOe
«U30TOIBI»

55 XapakTepucTuka XUMHYECKOTO Ypok- XapakTepu3yloT XUMUYECKHE JIEMEHThI |—3-T0 MepHoa0B MO UX
JJIEMEHTA HA OCHOBAHHMHU €T0 HCCIEA0BaHUE ITOJIOKEHUIO B [leproanyeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
nonoxenus B Ilepuoanueckon . . MenneneeBa. ApryMEHTHPYIOT CBOMCTBA OKCHUJIOB U
CUCTEME TMAPOKCHJIOB METAJUIOB U HEMETAJUIOB IIOCPEACTBOM YPaBHEHHU

56 XapaKTEepUCTUKAa XMMUYECKOI O VYpOK-IpaKTUKYM | P€aKLun
3JIEMEHTA HA OCHOBAHHMHM €T0
nonoxxenus B Ilepuoanyeckon
cUCTEME

57 3nauenue [lepuonnueckoro Ypok- OnpenenstoT UCTOYHUKH XUMHUYeckoi nHpopmaruu. [lomyyaroT
3akoHa ¥ llepunognyeckon HCCIEA0BaHUE HE00XO0IUMYI0 HH(OPMALIHIO U3 PA3INYHBIX HCTOUHUKOB,

CHUCTEMbI XUMHYECKHUX
anemenToB JI. . 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 UYTO TAKOC MOHHAS CBSI3b, HOHBI. XapaKTCPHU3YIOT
MEXaHH3M 00pa30BaHUs HOHHOM CBsI3U. COCTaBJISIOT CXEMBbI
00pa3oBaHUs HOHHOU CBsI3U. VICTIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeaessitoT TUI XMMUYECKOU CBA3H IO
dhopmyie BemecTBa. ITpuBOAST IPUMEPHI BEIISCTB C HOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOMU
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTATMYECKAM CTPOCHUEM BEIIECTBA U €r0 PU3HUECKUMU
CBOMCTBaMH

59

KoBasienTHas HenossipHas
XUMHYECKas CBA3b

Ypok-
WCCIIeIOBaHHE

O6”I>$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBA3b, BAJICHTHOCTD.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISPHOU
XAMHUYECKOH CBsA3U. VCIOnb3yl0T 3HaKOBOE MOJICIIMPOBAHHUE.
OnpenensoT THIT XUMUYECKON CBSI3U 1O (hOpMYJIie BEIIECTBA.
[TpuBOAST IPpUMEPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUYUHHO-CIIECICTBEHHBIE CBS3U MEXKIY
COCTaBOM BeIIeCTBa 1 BUIOM XUMHUYECKOU CBA3H, MCKIY
KOBAJICHTHOM CBSI3bI0 M KPUCTATUTUYECKAM CTPOCHUEM BEIIECTBA,
MEXK]1y KPUCTAUIMYECKUM CTPOCHHEM BEILIECTBA U €r0
(bu3MYECKUMHU CBOMCTBAMH

60

KoBasientHas nonsipHas
XUMUYECKas CBS3b

Ypok-
nccae0BaHue

OOBACHAIOT YTO TaKOE€ KOBAJICHTHAs MOJSPHAS CBSI3b,
AJIEKTPOOTPHIIATEILHOCTh, BO3TOHKA MIIM CYOJIUMAIIHS.
CocTaBiioT cxemMbl 00pa30BaHUs KOBAJIEHTHOM MOJIAPHOM
XUMHUYECKOH CBSI3U. MICIIONB3YyIOT 3HAKOBOE MOJAEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUs MOJSIPHON KOBAJIEHTHOM
cBs3u. OnpenenstoT TUIl XUMHUYECKON CBSI3U 1O hopMyIie
BemecTBa. [IpuBOAsAT mpHUMephl BEIECTB C KOBAJIEHTHOMN
MOJIAPHOM CBA3BI0. Y CTAHABIUBAIOT IPUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXKy COCTaBOM BEIIECTBA U BUIOM XUMHUECKOH CBSI3H,
MEX1y KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUIMUECKUM CTPOEHUEM
BEIIECTBA, MEXAY KPUCTAIUTMUECKUM CTPOEHUEM BEILIECTBA U €T0
buznueckumu cpoiictBaMu. CocTaBiIsIOT (hOpMyIIbl OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HaXOJST BAJIEHTHOCTH AJIEMEHTOB
1o (hopmysie GUHAPHOT'O COEAMHEHUSI.




51 Merammueckas XuMHUYeCKast Ypok- OOBACHSIOT UTO TAKOE METATUYECKAS CBS3b.
CBSI3b HCCIIEIOBaHKE CocTaBisIOT cXeMbl 00pa30BaHUs METANTUIECKON XUMHUYECKON
cBs3U. Vcrionb30BaTh 3HAKOBOE MOJICIMPOBAaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METAIIIMUYECKON CBS3H.
OnpenensroT TUI XMMUYECKOH CBSI3U 110 (OpMYyJie BEILECTBa.
[TpuBOIAT IpUMEpPHI BELIECTB C METAININYECKON CBA3BIO.
VYcTaHaBIMBAIOT MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEIIECTBA U BUJJOM XUMHUYECKON CBS3H, MEXIY
METAJUINYECKOH CBS3bI0 M KPUCTAJUINYECKUM CTPOECHUEM
BELIECTBA, MEX/1Y KPUCTAIUIMUYECKUM CTPOEHUEM BEILIECTBA U €T0
($U3M4YEeCKUMU CBONCTBAMH.
62 CremneHb OKUCIIEHUS VYpok ycBoeHusi | OOBSACHSIOT YTO TAKOE «CTETIEHb OKUCICHUSY, «BAJICHTHOCTH.
HOBBIX 3HAaHUM CocraBiusitor  opMysbl  OMHAPHBIX COEIUHEHUH Ha OCHOBE
o0miero crnocoda UX Ha3BaHUM.
CpaBHMBAIOT BaJICHTHOCTb M CTENEHb OKUCIEHUs. PaccunThiBaroT
CTETIeHU OKHUCIICHUS 10 GOPMYIIaM XUMUYECKUX COCTMHEHHIA
63 OKucnuTenpHo- Vpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTAHOBUTENIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluu, OKUCJIUTENb, BOCCTaHOBUTEIIb, OKHCJIEHHE,
BOCCTAHOBJICHHE.
64 OKuCIUTENBHO- VYpok - mpaktukym | Knaccungunupyror XUMHUYECKHE peakuuil 10 MpU3HAKY
BOCCTAaHOBUTENIbHBIE PEAKIINH «U3MEHEHHE CTENIEHEW OKUCIICHUS DJIEMEHTOB.
Omnpenenstor OKUCJIUTEIb W BOCCTAHOBMUTEIb, IPOLECCHI
OKHCJIEHHSI U BOCCTAHOBJICHHS.
65 O060061eHne U cucTeMaTH3alus O6oOmaromuit | O0O0IIAIOT U CUCTEMATU3UPYIOT CBOM 3HaHMS 1Mo Teme: «I13 u
3Hanuii no Temam: «[13 1 YPOK IICXO» u «Crpoenne Bemecta. OBPy. [Ipumensior Ha
HCX3» 1 «CtpoeHue BelecTBa. MIpaKTHKE paHee U3y4YeHHBIN MaTepual, paboTtast o rpymnmnam ¢
OBP» 3aJJaHUSMH PA3HOTO YPOBHS CJIOKHOCTH
66 KonTponbhas pabota no temam: | Ypok — koHTpodisi | [IpuMeHsIoT Ha pakTUKe paHee 3YYeHHbIN MaTepuall, padoras
«13 u IICX9» u «Ctpoenune 3HAHUU 10 TPYMIAaM C 3aJlaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BemectBa. OBPy BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
67 Pemenue pacueTHbIX 3a1a4 Ypok - npakTukyM | PemaroT pacuerHble 3anaun.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposia | [IpuMeHsOT Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, paboTas

3HAHUN

0 TPYMIaM C 3aJIaHUSIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJTHSIFOT KOHTPOJBHYIO PaboTYy.




KanennapHo — TemaTnyeckoe njaHupoBanme. 9 kjiaacc

Jara

Ilnan

dakr

Tema ypoka

dopma
OpraHu3anuu
ypoOKa

Buabl yueOHoO# qesiTeJIbHOCTH

IoBTOpeHue u 00001MIeHHeE CBeeHUIT 10 Kypcy 8 kiaacca. (5 4)

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHJIBI, KUCIOPOACOAEPKAIINE KUCIIOThI) U COJIU IO TUTaHY:
cocTaB, CrlocoObl 00pa3oBaHKs Ha3BaHUIl, XapaKTepHbIE CBOIICTBA
u nony4yenue. Kiaccubuuupyror oKCuabl, THAPOKCUIBI
(ocHOBaHwMsI, aM()OTEPHBIC TUAPOKCHIBI, KHCIOPOICOACPIKAIIIHE
KHCIIOTBI) U COJIU TI0 PA3IMYHBIM MPU3HAKAM. YdaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIACIbHBIX MPEACTABUTENICH
KJIACCOB HEOPTraHMUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX PEaKIIMil. PaCKphIBalOT B3aUMOCBSA3b MEKIY
KJIACCAaMH HEOPTraHMYECKNX COeIMHEHUH, KaK TeHETUYECKYIO

Knaccudukanus XuMuaeckux
peakuuii 0 pa3aIundHbIM
OCHOBaHHUAM

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBACHSIOT MOHATHSA «XUMUYECKas peaKknuus», «KpCaKuu
COCIUMHCHUA), «PpCAKIUU Pa3JI0KCHUA», KPCAKIINH O6M€Ha>>,
«pCaKIUH 3aMCIICHUA», «PCAKIITHUN HeﬁTpaﬂPBaL[HH»,

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOoK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«o0OpaTuMBble peakLun», KHeOOpaTUMbIE PEaKIUI»,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHY, KTOMOTE€HHBIE
peaKLun», «reTEPOTCHHBIE PEAKLIUN», «KaTAIUTUYECKUE PEAKIINNY,
«HEKATAJTUTUYECKHUE PEAKIIUNY, «TEIIOBOM 3(PPEKT XUMUYECKOU
peakuuny». KnaccuuuupyroT XuMHYECKUe peakiuy no
Pa3IMYHbIM OCHOBAHUAM. OHpC}IGJ’ISIIOT OKHUCJIHUTEIIb 1
BOCCTaHOBHUTEIIb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS.
Ha0mro1a10T M ONKMCHIBAIOT PEaKIMM MEXy BEIIeCTBAMHU

[TonsiTue o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIEJOBaHHE

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

Karanus

MPUYUHHO-CIICJICTBEHHBIE CBSI3U BIHSHUS Pa3IUYHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUUYECKHX peakinii. HaOmoaroT 1 OMuChIBatOT
[PEAKIIUU MEXY BEIIECTBAMH C ITOMOIIBIO0 PYCCKOTO (POIHOTO)
SI3bIKA U sI3bIKa XUMUU. [IpOBOISAT ONBITHI, MOATBEPKIAIOIINE
BaBUCUMOCTb CKOPOCTH XMUMHYECKOW PEAKLUU OT PA3JIMYHbIX

(hakTopoB




XuMHYeCKHe peaklM B pacTBopax 3jaeKTpoauTos(10 u)

DIIEKTPOIUTHIECKAS
JTUCCOLIAAITUS

Ypok -
UCCIIeTOBaHHE

XapaKTepH:symT HOHATHUSA «QJICKTPOJIUTHYCCKAA AUCCoIanus»,
«OIICKTPOJIUTEID», KHEIJICKTPOJIIUTED). YcranaBiauBaOT IMPUYIUHHO-
CICACTBCHHBIC CBA3U MCXKAY HpHpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO
€ro aucconuanuu. VcranaBiIMBamT IIPUYUHHO-CJIICACTBCHHBIC
CBsA3H MCXKIAY TUIIOM XHUMHUYECKOM CBSI3HU B QJICKTPOJIUTC U
MEXaHU3MOM €10 JUCCoHalu.

OCHOBHBIE TIOJIOKEHUS
TEOPUU BJIEKTPOTUTUYECKON
nuccormaruu (TO/I)

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepu3yrT MOHITHS «CTEIEeHb TUCCOIUAIINNY, «CUTTbHBIE
AJICKTPOJIUTHIY, «CIIA0BIC SJICKTPOIMTHI», «KATHOHBI», KAHUOHBIY,
«KHUCJIOTBI», KOCHOBAHHS, «COJN». COCTaBISAIOT ypaBHEHUS
AJICKTPOIUTUUECCKON JUCCOLMALIMU KMCIIOT, OCHOBAHUH 1 COJICH.
NnnrocTpupyroT nmpuMepaMu OCHOBHBIE TTOJIOKEHHUS TCOPHH
AJICKTPOJIUTUYCCKON JUCCOITUALIHH.

Pa3nuyaroT KOMIIOHEHTHI J0KA3aTeNbCTB (TE3UCOB, apTyMEHTOB U
(hopMBI JOKA3aTEIbCTBA)

XMMHUUYECKHUE CBOWCTBA KHUCJIOT
B cBeTe TOJI,

KomOunupoBau
HBIN YPOK

XMMHUUYECKHUE CBOWCTBA KHUCIOT
B cBeTe TOJI

Ypok-
MPAKTUKYM

XapakTepru3yrT 00IIMe XUMUUECKHE CBOMCTBA KUCIIOT C TIO3UIIHI
TEOPHUHU DIECKTPOJUTUUECKON qucconanuu. CoCTaBiIsOT
MOJIEKYJISIPHBIE, TTOJTHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHUS
peaKIuii ¢ y4acTHeM KUCIIOT. ApTyMEHTUPYIOT BO3MOKHOCTh
MPOTEKAHUS PEAKIUI C y4aCTUEM KUCIOT Ha OCHOBE MpaBUIIa
bepronne u psana akTuBHOCTH METAIOB. [IpOBOAT ONBITHI,
MOATBEPKIAIOIINE XUMAYECKUE CBOMCTBA KUCIIOT, C
cOOJTI0ICHHEM MPABWII TEXHUKH Oe3oracHocTy. Habmrogaror u
OINKCHIBAIOT PEAKIUU C YHYACTUEM KHCIIOT C TOMOUIBIO PYCCKOTO
(pOIHOTO) SI3BIKA U SA3BIKA XUMUU

10

XMMUYECKHE CBOMCTBA
ocHOBaHM# B cBeTe TO/]

KomOunupoBan
HBIN YPOK

CocCTaBIsIOT MOJICKYJISIPHBIE, TIOJIHBIE U COKPAIICHHBIE HOHHBIE
YPaBHEHUS PEAKLMM C y4aCTHEM OCHOBAaHUU. APTryMEHTHPYIOT
BO3MOXKHOCTb MPOTEKaHUS PEaKIuii ¢ ydaCTUEM OCHOBaHUN Ha
ocHoBe npaswita beprome. [IpoBOAST OMBITHI, TOATBEPKIAIOIINE
XUMHUYECKHUE CBOKMCTBA OCHOBAHUM, C COOJIIOICHHEM MPaBHII
TeXHUKH Oe3omacHoCcTH. HabmroaaroT U OMUCHIBAIOT PEAKIIUU C
y4acTHUEM KHUCIIOT C MOMOIIBI0 PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA
XUMHU
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XUMUYECKUE CBOMCTBA CPEAHUX
cosieid B ceete TOJ]

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yroT 00IIHe XUMUIECKHE CBOMCTBA CPETHUX COJICH C
MO3ULIMKA TEOPUH IIEKTPOIUTHUECKON nucconuanuu. CoCcTaBIsSIIOT
MOJIEKYJISIPHBIE, MTOJIHbIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHS
peakiuii ¢ yyacTrem cojieid. ApryMeHTUPYIOT BO3MOXKHOCTh
MIPOTEKAHUS PEaKIiil C yuacTUEM COJIei Ha OCHOBE IIpaBHJiia
Bbepronne. IIpoBoASIT ONBITHI, TOJTBEPKIAIOIAE XUMUYECKUE
CBOIICTBa coJiei, C COOJIIOIEHNEM IPABUJI TEXHUKU O€30MaCHOCTH.
Habmo1atoT 1 ONMMCHIBAIOT PEAKIMH C YYaCTHEM COJICH C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) A3BIKA U S3bIKA XUMHH

12 [TonsaTHe 0 ruaponse coneun Kom0uHupoBaH | ¥YcTaHaBIMBaIOT 3aBUCUMOCTb MEX]y COCTaBOM COJIU U
HBIH ypOK XapakTepoM T'HApoin3a. AHAIM3UPYIOT Cpeay pacTBOpPa COJH C
MIOMOUIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOIN3a COJU Ha
OCHOBE aHaJIn3a ero (YOpMyIIbl
13 [TpakTuueckas padota Ne 1. Ypox - VYuatcs oOpamarecsi ¢ JTa0OpaTOpHBIM 000pyJIOBaHUEM U
Perenue sxcriepuMeHTaIbHBIX MPAKTUKYM HArpeBaTeNbHBIMU TNPUOOpPaMH B COOTBETCTBHUH C IIpaBUIIaMHU
3a/1a4 10 TeMe TeXHUKH Oe3omacHocTH. HalnromaioT CBOWCTBA 3JEKTPOIUTOB U
«DNEeKTpOIUTHYECKast MPOUCXOJAIINX C HUMHU siBIeHUN. HaOmogaroT v OmHChIBAIOT
JUCCOLIAALUS» peaKiuy C y4aCTHEM 3JIEKTPOJUTOB C IOMOIIBIO €CTECTBEHHOIO
(pyccKOro MM pOJHOTO) si3blKa U s3bIKa XUMHUH. DOpMYIHPYIOT
BBIBOJIbI 110 pe3yJIbTaTaM MIPOBEJIEHHOTO SKCIIEPUMEHTA
14 O60061enue u Ypok O0001I1al0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
CUCTEMATH3aLMs 3HAHUH 110 00001EeHns 1 «XUMHYECKHE PEAKLIUH B pACTBOPAX JIEKTPOJUTOBY. [IpumeHsroT
TeMe «XMMUYECKUE PEAKIMU | CHCTEMATH3AlH | ya pakTHMKE paHee W3ydeHHBI MaTepHal, paboTas 10 TPYIIaM C
B PACTBOPAX JIEKTPOJIUTOBY Y 3HaHUH 3a/IAHASMH PA3HOTO YPOBHS CIOKHOCTH
15 KonTponbHas padora Ne 1 mo | Ypok kouTponst | [IpuMmeHsIoT Ha pakTHKE paHee U3y4EHHbI MaTtepual, padoras 1o
TeMe «XHMHUYECKUE PEAKIINH rpynnaMm ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CII0KHOCTH, BBIITIOJIHSIOT
B PACTBOPAX JIEKTPOJIUTOBY KOHTPOJIbHYIO paboTy.
HemeTtanibl 1 ux coequneHus (25 4)
16 OO6m1ast XapakTeprucTrUKa Ypoxk — OOBACHSIOT YTO Takoe HeMeTaTbl. CPaBHUBAIOT AJIJIOTPOITHBIC
HEMETAIIJIOB UCCJIEJOBAaHNE | BUJOM3MEHEHMSI KUCIOpoAa. PackpbIBaTh MPUYMHBI AJIJIOTPOIINH.

XapaKTepI/I?;YIOT XUMHNYCCKHUEC DJICMCHTBI-HEMCTAJIJIBI 1 HpOCTI)Ie
BEIIIECTBa-HEMETAJLIbI: CTPOCHHUE, PU3HUCCKUE M XUMHUCCKHE
cBolicTBa HEMETAIIOB. OOBACHSIOT 3aBUCUMOCTD OKHCIUTEILHO-
BOCCTAHOBUTENLHBIX CBOMCTB JIEMEHTOB-HEMETAIOB OT UX
IIOJIOKCHUS B HepI/IO}IquCKOﬁ CUCTECMEC XUMHUYCCKUX DJICMCHTOB
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Ob6mmas
XapaKTEPUCTHKA DJIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunaupoBan
HBIN YPOK

XapakTepusyloT CTpoeHUE, GU3NIECKUE M XUMHYECKHE CBOMCTRA,
MOJIy4eHUE U MPUMEHEHHUE T'aJIOTeHOB B IJIaHEe 0011Iero,
O0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUUYUHHO-
CJIC/ICTBEHHBIE CBSI3U MEXK/Iy CTPOCHHEM aTOMa, XUMUUYECKOU
CBS3bI0, TUIIOM KPUCTAJUIMYECKOM PEMIETKH raloreHoB, UX
(1)I/ISI/I‘ICCKI/IMI/I U XUMHUYECKUMHU CBOMCTBAMHU

18

COGI[I/IHCHI/IH TaJIOrCHOB

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepu3yloT cocTaB, (pU3MUeckre W XMMHYECKHE CBOMCTBA,
MOJIydeHUEe ¢  NPUMEHEHHE  COCJAMHEHHH  TrajoreHoB  C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.
HaspIBaloT coequHEHHs] TAIOTEHOB MO (OPMYJE U COCTaBISIOT
dbopMynbl MO WX Ha3BaHMIO. YCTaHABJIMBAIOT NPUYHHHO-
CJIC/ICTBEHHBIE CBSI3M MEXIY XHUMHUUYECKOW CBSI3bIO, THIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COEAMHEHMH  TaJIoreHOB,  MX
(UBUYECKUMHU U XUMUYECKUMU CBOWCTBaMH.

[TpoBoasT, HAOMIOJAIOT M OMHUCHIBAIOT XUMHUYECKUNA IKCIEPUMEHT
[0 PACIO3HABAHUIO TAJOTCHU]I-MOHOB C COOJIIOJICHUEM IPABHII
TEXHHUKHU 0€3011aCHOCTH.

BEIOMHSIOT pacdeTsl M0 XUMUYECKUM (hopMmysiaM U ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM COETMHEHHI raJOr€HOB

19

[IpakTnueckast pabora Ne 2.
«3yueHne CBOMCTB COJISTHOM
KHMCIJIOTBD)

Ypok-
MPAKTUKYM

Vyarcs oOpamarbcsi ¢ Ja0OpaTOpHBIM  00OPYAOBAHHEM U
HarpeBaTelbHBIMU NPUOOPaMU B COOTBETCTBUU C IpaBHJIAMH
TexHUKH Oe3omacHocTu. HalmromaroT CBOMCTBA AIEKTPOIUTOB U
OPOUCXOJAIMIMX C HUMH siBIeHHH. HabmiogaroT ¥ omMchIBaroT
pPEeaKIMH C y4acTHEM DIIEKTPOIHMTOB C MOMOIIBIO €CTECTBEHHOTO
(pyccKoro MM pOJHOTO) si3blKa M fA3bIKa XUMHUH. DOpMYIHPYIOT
BBIBOJIbI 11O PE3YJIbTaTaM MMPOBCACHHOI'O SKCIICPUMCHTA

20

OO01mas xapakTepuCcTHKa
aneMeHTOB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlatoT o0myr0 XapakTEepUCTHKY aToMaM, MPOCThIM BELIECTBAM H
COEIMHEHUSIM XaJIbKOTE€HOB B 3aBUCHMOCTH OT HMX IOJIO)KECHHS B
Ilepnonnueckoi cucreme. XapakTepU3yrOT CTPOCHUE, AJTIOTPOIIUS,
¢busznyeckue U XMMHYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE
cepbl. YCTaHABIUBAIOT IIPUYUHHO-CIICACTBECHHBIE CBSI3H MEXKIY
CTPOCHHEM aTOMa, XUMUYECKOHN CBA3BIO, TUIIOM KPHUCTAJUITMYECKON
PELETKH cepbl, €€ GU3NIECKUMU U XUMUYECKMMH CBOWCTBAMH.
BheInonHAI0T pacy€Tsl M0 XUMUYECKUM (pOpMyaM U ypaBHEHUSIM
peakuuii, IPOTEKAIOIIUX C YYaCTUEM CEPBI.
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CepoBoaopo U CyIbQUIbI

KomOunaupoBan
HBIN YPOK

XapakTepu3yloT cOCTaB, (pU3NUECKUe U XUMUYECKHUE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHUE COCTMHEHUM CEPhl B CTETICHU
OKHUCJICHUS -2 C UCIIOJIBb30BAaHUEM PYCCKOTO (POJHOIO) SI3bIKA U
s13bIKa XUMUU. Ha3bIBalOT coeTMHEHNUS Cephl B CTETICHU
okucieHus -2 no gopmyse u CoctapisioT GOPMYIIBI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJIIPHBIE U MIOHHBIC YPABHEHUSI
peaxiui, XapakTepu3yIole XuMUIecKiue CBOMCTBA COSMHEHHIM
Cephbl B CTCIICHH OKUCIICHHS -2.
OnuchIBalOT MPOLECCHl OKUCICHUSI-BOCCTAHOBIICHUS, OMPENEISIIOT
OKUCITUTEAb U BOCCTAHOBUTEIb W COCTABJISIIOT 3JIEKTPOHHBIN
0anaHC B peaklUsaX C y4aCTUEM Cepbl B CTEIIEHU OKHUCIIECHUS -2.
YcranaBimuBaioT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXKIY
XUMHUYECKON  CBSI3bl0, THUIOM  KPUCTAIIMYECKOH  pelETKU
COCTMHEHUH Cepbl, UX (PU3NICCKIMH U XUMHYECKUMHU CBOMCTBAMH

22

KI/ICHOpOI[HHe COCAUHCHUS CCPBI

KomOuHupoBaH
HBIN YPOK

3anuceiBaloT (GOPMYIIbI OKCUIOB CEphl, Ha3bIBAIOT MX, ONHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWM O KHCIOTHBIX OKCUJAX.
XapakTepu3yloT COCTaB, (U3NYECKHME M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KAaK JJIEKTPOJIATA C MCIOJIb30BAHMEM PYCCKOIO
(poxHOrO) s3bIKA U sI3bIKa XUMHUHM. COCTaBISIOT MOJEKYJISIpHbIE U
VMOHHBbIE YpPaBHEHMS PpEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBA CEpHOM KUCIOTHI. Pacnio3HatoT cynbhaT-uoHbI.
XapakTepru3yrT CBONCTBA KOHIIECHTPUPOBAHHON CEPHOW KHCIOTHI
KaK OKHCJMTENS C MCIOJIb30BaHUEM PYCCKOTO (POIHOIO) sI3blKa M
a3plka  XuMuM.  COCTaBJISIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METO0M 3JIEKTPOHHOTO OajlaHca.
BbImonHAI0T pacy€Thl M0 XUMUYECKUM (opMyJaM U ypaBHEHUSIM
peaxkLyii, IPOTEKAIOIIHUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habo1a10T 1 ONKChIBalOT XUMUYECKUH SKCIEPUMEHT

23

[Ipaktuueckass pabota Ne3.
«3y4yeHne CBOWCTB CEpPHOU
KHCJIOTBI»

Ypoxk —
IIPAKTUKYM

VYyarcs oOpamarecsi ¢ J1aOOpaTOpHbIM — O00OpPYJOBAaHUEM U
HarpeBaTeIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IIpaBUIIAMU
TeXHUKU Oe3omacHocTH. HaOnromaioT CBOWCTBaA 3JEKTPOIUTOB U
MPOUCXOJAMINX C HUMHU siBiIeHud. HaOnrogaroT M onmmchIBaIoT
peaKuu € y4aCTHEM DJIEKTPOJIUTOB C IOMOILBIO €CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA
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Ob6mmas
XapaKTePUCTHKA XUMHUYECKHX
anemeHToB VA rpynimsl. A30T

KomOunaupoBan
HBIN YPOK

JlatoT o0Iyr0 XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COC/IMHEHUSIM NMHUKTOT€HOB B 3aBUCHMMOCTH OT UX TOJIOKEHUS B
[lepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (PU3HUECKre
U XMMHUYECKHE CBOMCTBA, MOJYy4YCHHE W MPUMEHEHUE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHUH.
HaspiBatoT coenuHeHus a3zoTa 1o GOpMylie U COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABIMBAIOT IPUYUHHO-
CJIC/ICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMMMYECKOH CBS3HM, THIIOM KpPUCTANIMYECKOW permeTKu
a30Ta U ero GU3NYECKUMHU U XUMUICCKUMU CBOWCTBAMHU.
BreimonHs0T pacy€rhl Mo XUMUYEecKUM (GopMmysiaMm U ypaBHEHHUSIM
peaxuui, NpOTEeKaIIMNX C y4acTUEM a30Ta
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Ammuak. Coiii aMMOHUSA

Ypok ycBoeHUs
HOBBIX 3HAHUH

CocraBistitor  ¢GopMysIbl MO WX Ha3BaHMSAM.  3alHCHIBAIOT
MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUS PEaKIUil, XapaKTepU3yIOLue
XMMHUYECKHUE CBOMCTBA aMMHaka U cojiell ammoHus. CoCTaBisioT
YpaBHEHUS OKUCIUTENBbHO- BOCCTAHOBUTEIBHBIX pEAKIHMA ¢
y4acTHEM aMMHaKa C IOMOIIbIO AJIEKTPOHHOTO OaJiaHca.
VYcTaHaBNMBAaIOT NPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKIY BHJIaMU
XUMHUYECKHX CBSI3€H, TUIIAaMHM KPUCTAJUIMUECKUX PEIIETOK aMMHUaKa
U colell aMMOHHUA U UX (PUINYECKUMH ¢ XUMUYECKUMHU
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMUCHIBAIOT XUMHUYECKHUI
HKCIEPUMEHT I10 PACIO3HABAaHUIO HOHOB AMMOHHS C COOJIIO/IEHUEM
IIpaBWJI TEXHUKHU 0€30IaCHOCTH.

BreImonHs0T pacy€Thl MO XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peaxiui, MpoTEeKaIIUX C y4aCTHEM aMMHaKa
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[TpakTiueckas padbora Ne 4
«[Tomyuenne ammuaka u
W3Y4YEHUE €r0 CBOMCTBY»

VYpok -
MIPAKTUKYM

[Tomygaror, coOMparOT W pacmo3HAlOT amMMHak. PaboTamT c
1ab0paTOPHBIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU TPHOOpaMU B
COOTBETCTBUU C TpaBUJIAMU TEXHUKH Oe3omacHocTu. HabmomaroT
U ONHCHIBAIOT XUMHUYECKUN SKCHEPUMEHT C TMOMOIIbIO PYCCKOTO
(ponHOTO) sA3bIKA W sI3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJBI IO
pesyjabTaTaM INpPOBEACHHOro 3KcrmepuMmeHTa. CoTpyAHMYArOT B
nporecce y4eOHOro B3auMoIeHCTBUS TP paboTe B rpymnmnax
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Kucnoponconep:xarne
COEIMHEHMS a30Ta: OKCUBI.

Ypoxk -
UCCIIEJOBaHUE

3anuchIBalOT PEAKIUM, XapaKTEPU3YIOIINE XUMHUYECKUE CBOMCTBA
OKCHJIOB a30Ta. YCTaHABIMBAIOT MPUUYMHHO-CIICJICTBEHHBIC CBS3U
MEXIy BUJIOM XUMHUYECKOH CBSI3M, THUIIOM KpUCTAJUIMYECKOU
pPEIIETKH OKCHUJOB a30Ta M WX (U3MYECKUMHU W XUMHUYECKUMH
cBoiicTBamu. XapaKTepU3yIOT COCTaB, (pU3NUECKHE U XUMUYECKUE
CBOMCTBAa a30THOM KHCIOTHI KakK 3JIEKTPOJIUTA, INPUMEHEHUE C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMHH.

3anuchIBalOT MOJICKYJIIPHBIE M HMOHHBIE YPAaBHEHHS pEaKIui,
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Kucnoponconepxkariue
COEJIMHEHHS a30Ta: a30THAas
KHCJIOTA, €€ COJIH.

KomOunupoBan
HBIN YPOK

XapaKTEePU3YIOUIUE XUMUYECKHE CBOMCTBA a30THOM KHUCIJIOTBHI KaK
anekTposiuta. [IpoBOAsAT, HAOIONAIOT M OMUCHIBAIOT XUMHUYSCKUN
SKCIIEPUMEHT, XapaKTEPU3YIOIINIl CBOMCTBA a30THOM KUCIIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUI TEXHUKU 0€30IaCHOCTH.
XapakTepus3yrT a30THYIO KUCIIOTY KaK OKUCIUTENb. COCTaBISIOT
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHUCJIMTEIIS, C TOMOIIBIO 3JIEKTPOHHOTO Oananca. [TpoBomsrT,
HAOII0/IAI0T U OMHUCHIBAIOT XUMUYECKUHN IKCIIEPUMEHT,
XapaKkTePU3YIOLIHUI CBOMCTBA A30THOM KUCJIOTBI KAK OKUCIIUTENS, C
cOOJII0ZICHHEeM MPaBUJI TEXHUKH 0€30MacHOCTH
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®docdop u ero coeTMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3ylT  CTpOEHHE, aUIOTpOnuio, (U3HYECKHEe |
XMMUYECKHE CBOMCTBa, MOJy4YeHHE M NpuUMeHeHue ¢ocdopa c
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SA3bIKA U A3bIKA XUMHH.
CaMocTosATeNbHO OMKMCHIBAIOT cBOMcTBa okcui ¢ochopa(V) kak
KHMCJIOTHOTO OKCHJIa M CBOWCTBA OpTOPOCHOPHON KHUCIIOTHI.
[TpoBOaAT, HAOMIOJAIOT U OMMCHIBAIOT XUMHUECKUI SKCIIEPUMEHT C
COOIOICHHEM TIPaBWJI TEXHUKH Oe30macHOCTH. Pacro3HaroT
dochar-noHsI
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Ob6mmas
XapaKTEepUCTHKA JIEMEHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTu3aIx
M 3HAHUHU

JlatoT 00y XapakTepUCTUKY aToMaM, IPOCThIM BEIIeCTBAM U
coeIMHEHUAM 3yieMeHToB [V A- rpynmsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuogmyeckont  cucreme.  XapakTepU3yIOT
CTPOEHHUE, aJUIOTPOIUI0, (pU3MUECKMe W XHMMHUYECKHUE CBOMCTBA,
NOJy4eHHEe U NPUMEHEHHE aMOpP(HOro yriepoja U ero CoOpToB ¢
MCII0JIb30BAaHUEM PYCCKOTO (POJHOIO) S3bIKA U A3bIKA XUMHH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa U rpadurta. OnuchBaoT
OKHCJINTEIBbHO-BOCCTAHOBUTENBHBIE CBOWCTBA YIJIepo/ia
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Kucnoponconep:xarne
COCIMHEHUS yriepoa

KonTponbHo-
0000 IaroHii

YPOK

XapakTepusyloT cOoCTaB, (pU3WYECKHMEe M XUMHUYECKHE CBOWCTBA,
MOJIy4YeHUE U TMPUMEHEHUE OKCHUJIOB YIJepoJia C MCIOJIb30BaHUEM
pycCKOTO (pODHOTO) sI3bIKA M SI3bIKAa XWUMHHU. Y CTaHABIMBAIOT
MPUYUHHO-CIICACTBEHHBIE CBSI3M MEXJIY BHUAAMH XHMHYECKUX
CBSI3€H, TUIIAMH KPUCTALTHYECKUX PEHIETOK OKCUIOB yriepoJa, ux
(GU3MYECKUMH W XUMUYECKHMMH  CBOHCTBAMH, a  TaKXke
npumMeHenreM. CoOMOa0T MpaBHiia TEXHUKU 0€30MMaCHOCTH TIPH
WCIIOJIb30BAHUM TI€YHOTO OTOIUICHUS. XapakTEepU3yIOT COCTasB,
($U3UYECKHe M XMMHUUYECKHE CBOWMCTBA, MOJYYCHUE M MPHUMCHCHHE
YTOJIBbHOM KUCIOTHI U €€ coliel (kapOOHATOB M THIPOKapOOHATOB) C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U sI3bIKA XUMHH.
WMiurocTpupyloT 3aBHCUMOCTH CBOMCTB COJIEH YTOJbHOM KHCIOTHI
oT ux coctana. [IpoBoasT, HAOMIOAAIOT M OMUCHIBAIOT XUMHYCCKHUI
9KCIIEPUMEHT C COOJTFOICHUEM MTPABIII TEXHUKH O0€30TIaCHOCTH.
Pacnioznator KapOOHAT-WOH. BBIMOIHAIOT pacu€Tel 1O
XUMHYECKUM (OpMYJIaM M YPaBHCHUSM PEAKIIHH, TPOTEKAIOMIUX C
ydacTueM COEIUHEHHH yriepoaa
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[TpakTiueckas padora Ne 5.
«Ilonmydenue yriieKucioro raza
U U3y4YEHHUE ero CBOMCTBY

Ypoxk —
IIPAaKTUKYM

[Tonygaror, coOuparOT W  paclmo3HAIOT  YIJEKUCIBIA  ras.
HalnronaroT v OnuchIBalOT XUMUYECKUN SKCTIEPUMEHT C TTIOMOIIBIO
pycckoro (poIHOro) s3blKa M sA3bIKa XUMHH. DOpMyIupyroT
BBIBOJIbI ITO PE3YyJIbTaTaM IPOBCACHHOI'O SKCIICPUMCEHTA.
CorpyaHuyatroT B mpolecce Y4eOHOro B3aWMOJEHCTBUA NpHU
paboTe B rpynmnax
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YrneBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3yloT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coequHeHui.  PasnuuaroT  mpepenbHBIE U HENpeAeibHbIE
YTJIEBOJOPOBI. HazpiBator u  3amuchiBaloT  (opmyIibl
(MOJIEKYJISIpHBIE W CTPYKTYpHBIE) BaXHEUIIMX IpeJCTaBUTENeH
yriaeBonopoAoB. Ilpennaraior SKCIEPUMEHT IO Paclo3HAaBaHUIO
COEJMHEHUH HemnpenenbHOro crpoeHus. HabmogaroT 3a Xomom
XUMHYCCKOI'0 3KCIICPUMECHTA, OIMMUCBIBATH €0 U ACJIaTh BBIBOJAbLI HAa
ocHOBe HaOmoaeHUd. DUKCUPYIOT Pe3yNbTaThl AKCIEPUMEHTA C
MOMOIIBI0 PYCCKOTO (POJHOTO) $3BIKA, & TAKXKE C TOMOIIBIO
XUMHUYECKUX (OPMYII U YpaBHEHUH.
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Kucnoponcoaep:xarmiue
OpraHUYECKUE COCAMHEHUS

KomOunaupoBan
HBIN YPOK

XapaKTepu3yroT CIIUPTHI, KaK KHCIIOPOJICOAEPKALIUE
opranudeckue coenuHeHus. KiaccupuuupyroT —CnuMpThl 1O
aTOMHOCTH.

HaspiBatoT mpexacraBuTenel OJHO- M TPEXATOMHBIX CIUPTOB H
3aIlUCBIBAIOT U3 (OPMYJIBI.

XapakTepusyrT KHCJIOTBI, KaK KHCIIOPOJACOAEPKALUE
OpPraHMYECKHUE COCIUHEHUS.

HaspiBator  mpencraBuTenedl NPEAENbHBIX M HEIPEAEIbHBIX
KapOOHOBBIX KUCJIOT U 3alUCHIBAIOT U3 (OPMYIIbI.
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Kpemuunii u ero coequHeHus

Kom0unupoBan
HBII YpOK

XapakTepu3yloT CTPOCHHE aTOMOB U KPUCTAIUIOB, (hU3UYECKHE U
XMMHUYECKHE CBOWCTBA, MOJyYEHHE U NPUMEHEHHE KPEMHHS C
MCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

¥YcraHaBnuBaroT MPUYMHHO-CIICICTBEHHBIE  CBSI3U  MEXKIY
CTPOCHMEM  aToMa, BHJIOM XHUMHYECKOH  CBS3H, THUIIOM
KPUCTAJUTMYECKOW PpEmETKH KPEeMHHUsS, €ro (U3WYECKUMH H
XUMUYECKUMH CBOMCTBAMU. BBIMOMHAIOT pacuy€Thl 10 XUMUYECKUM
dbopMmynaaM W ypaBHEHHUSM pEaKIUH, MPOTEKAIONIUX C y4acTHEM
KPEMHHMS U €TI0 COCIUHCHHH. XapaKTepu3yloT COCTaB, PU3HUCCKUC
U XMUMHYECKUE CBOMCTBA, MOJYYEHUE U MPUMEHEHUE COCIUHEHUN
KPEMHHSI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3BIKA
xumMuu. CpaBHMBAIOT TMOKCUJIBI yriiepoaa U KpeMHus. ONUChIBAIOT
BOKHEUINIME THUIBI TPUPOAHBIX COCAMHEHHM KpPEMHHUS Kak
OCHOBHOTO 2JIeMeHTa nuTochepsl. Pacro3HaloT cCuIMkar-uoH
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CunmkaTHas
MTPOMBIIIITIEHHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepru3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTD U €€ OCHOBHYO
MIPOAYKLHIO. Y CTaHABIMBAIOT AHAIOTUU MEXKY Pa3IMYHBIMU
OTPACIISIMHA CHJIMKATHOW MTPOMBIIIIIEHHOCTH
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HonyquI/Ie HEMCTAJJIOB

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OnuceIBalOT HAX0XK/IEHUE HEMETAIUIOB B IPUPOAE. XapaKTEPU3YIOT
(pakIMOHHYIO TTEPETOHKY KHUIKOTO BO3/IyXa KaK COBOKYITHOCTh
(U3HYECKUX MPOIIECCOB. APTYMEHTHUPYIOT OTHECEHNE aKTUBHBIX
HEMETAJVIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIM MPOIIECCAM
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[Tonydenne BaKHENIINX
XUMUYECKUX COCAMHEHUIN

VYpok -
MIPAKTUKYM

XapakTepru3yroT XUMHU3M, ChIPbE, alapaTypy, HayqHble
MIPUHIUIIBI U IPOAYKIIUIO IPOU3BOACTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT IPOU3BOJCTBO CEPHOM KHUCIOTHI C IPOU3BOJCTBOM
aMMuaKa
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O0001IEHNE 10 TEME:
«HeMeTaJUILI 1 UX COCOUHCHUA)

KomOunaupoBan
HBIN YPOK

ITpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOEHUH TEMBI.
KoppektupyroT CcBOM 3HaHUS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesyabraroM. [lomydaroT  Xumuueckyro  UHGOpMAaLMU U3
Pa3NIUYHBIX MCTOYHUKOB. llpeacraBnsior umHbOpMaANMIO MO TeMe
«Hemeramnel» B Buae TabIuL], CXEM, OIOPHOIO KOHCIEKTa, B TOM
yucie ¢ npumeHenueM cpeacrts KT
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KoHntponbnast pabora Ne2 mo
teme: «Hemeramsl u ux
COEIMHEHUS»

Ypok -
KOHTPOJIA
3HAHUHI

[TpuMeHsIIOT Ha MpaKTUKE paHee W3YYeHHbIN MaTepual, padoTas 1mo
rpynnaM ¢ 3aJaHUSIMHM Pa3HOIO YPOBHS CJIOXHOCTHU, BBIIIOJHSIOT
KOHTPOJIBHYIO paboTy.

MeTanabl 1 ux coequnenus (17 4)
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[Tono>xeHre METaJIOB B
[Tepuonuueckoit cucteme,
CTpOCHHE aTOMOB U KPUCTAJIIIOB

Ypok ycBoeHuUs
HOBBIX 3HAHUU

OOBACHAIOT UYTO Takoe MeTawbl. Pasnmuuaior  hopmbl
CYLIECTBOBAHUS METAJIOB: JIEMEHTHI U ITPOCThIE BEUIECTBA.
XapakTepu3yroT XUMUYECKHE  DJIEMEHTBbI-METaulbl [0  HX
nonoxkenuto B Ilepuommueckoit cucreme JI[. M. Menneneesa.
[Iporuo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B llepmoamueckoir cucremMe xumuyeckux 3emeHTtoB [ U.
MenaeneeBa. YCTaHaBIMBAIOT NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BUJOM XHMHYECKOW CBS3H, THIIOM
KPUCTAJUTMYECKON PEMIETKH METAJIJIOB — MPOCTHIX BELIECTB M UX
COEIMHECHU I
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O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunuposan
HBIN YPOK

OOBACHSIOT YTO TaKOE pAad aKTUBHOCTH MCTAJIJIOB. HpI/IMeHHIOT €ro
I XapaKTCPUCTUKHU XUMHUYCCKUX CBOICTB IPOCTBIX BEIICCTB-
MCTAJIJIOB. O606I.[IaIOT CUCTEMY XUMHUYCCKUX CBOIMCTB METaJJIOB
KaK «BOCCTaHOBMTEIbHBIE CBOMCTBAY. COCTaBIISIOT MOJICKYJIAPHBIC
YpaBHCHUSA peaKHHﬁ, XapaKTCPU3IYIOIIUX XUMHUYCCKUC CBOMCTBA
MCTAJIJIOB B CBCTC YUCHUA 00 OKHMCIUTEIFHO-BOCCTAHOBUTEIIHLHEIX
nponeccax, a p€akiuuu € yd4aCTUEM 3JICKTPOJIUTOB, IIPCACTABIIATH
TaKX€ 1 B MOHHOM BI/IJIe.Ha6JIIO}IaIOT " OIMCBIBAIOT PCAKIINU
MCXKAY BCIICCTBAMU C IIOMOIILIO PYCCKOI'O (pO,Z[HOFO) SA3bIKA U
si3pIKa XUMUH. CaMOCTOSTEIIHFHO IMPOBOAAT OIIBITHI,
NOATBCPXKAAOITHNEC XUMHUYCCKUC CBOMCTBA METAJLJIOB C
CO6J'IIOJIGHI/IGM IpaBHUJI TCXHUKU 0e30macHOCTH
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OO01mas xapakTepuCcTHKa
MIEJTOYHBIX METAJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSAIOT  STHUMOJIOTHIO  Ha3BaHWS  TPYNIBl  «IICIOYHBIC
MeTautbl». JlatoT OOIIyr0 XapaKTEepHUCTHUKY IIEIOYHBIM MeTajllaM
Mo ux MnojoxkeHuto B Ilepumoandeckol cucreMe XUMHYECKHX
anemenToB /I. 1. Menaeneena.
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OOGmias XxapakTepucTUKa
IICJIOYHBIX METAJIJIIOB

KomOunaupoBan
HBIN YPOK

XapakTepusylT CTpoeHHE, (U3UIECKHE U XMMUYECKHUE CBOWCTBA
IIEJIOYHBIX METAJUIOB B CBETE OOIETr0, OCOOCHHOTO U €IMHUYHOTO.
[Ipencka3piBalOT pU3NYECKUE U XMMHUUYECKHE CBOICTBA OKCHJIOB U
TUAPOKCUJIOB IIEJIOYHBIX METAJUIOB HAa OCHOBE HMX COCTaBa H
CTPOEHHUS u MOATBEPKIATh IIPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIMX peakuuil. [IpoBoAST pacu€rbl O XUMHYECKUM
dbopMynaM U ypaBHEHHUSM peaklui, MPOTEKAIOMINX C y4acCTHEM
IIEJIOYHBIX METAVIOB U UX COCIMHEHUMN

45 OO01ast XapakTepUCTHKA VYpok ycBoeHuUs | XapaKTepu3ylOT CTpoeHHe, (PU3nUYecKrue U XMMHYECKHE CBONCTBA
I1€JI0YHO3EMENbHBIX HOBBIX 3HaHUH | HIEMOYHO-3€MENbHBIX METAJUIOB B CBETE 00ILIero, 0COOEHHOTO H
METaJIJIOB enuHuyHoro. IIpencka3piBaroT  ¢uU3MYECKUE UM XHUMHUYECKHE
46 OO6m1as xapakTepucTuka KomOuHupoBan | CBOMCTBA OKCHUAOB M TIuApokcuioB MeraiioB |IA rpynmsl Ha
HIETOYHO3EMENbHBIX HBIN YPOK OCHOBE MX COCTaBa W CTPOECHHMS M TOJITBEPKAAIOT IPOTHO3bI
METaJIJIOB YPaBHEHUSIMU COOTBETCTBYIOIIMX PEAKIIHMA.
[TpoBoasT pacy€rsl MO XUMHUYECKHM (OopMylaM U ypaBHEHHUSIM
peaxkiui, IpPOTEKAIIUX C YYacTHEM IIEJIOYHBIX METAUIOB U HX
COeIMHEHU
47 CoenuHeHus Kanblus U Ypok ycBoeHust | OOBSACHSIOT YTO TaKo€ <OKECTKOCTh  BOABI».  Paznuyaror
MarHus HOBBIX 3HAHUM | BPEMEHHYIO M TMIOCTOSIHHYIO JKE€CTKOCTh BoOAbl. lIpennararor
CIOCOOBI yCTpaHEHUs! )KECTKOCTH BoAbl. [IpoBondar, Habmonaw0T 1
JKéctkocTh BOJBI M CITOCOOBI OIUCBHIBAIOT XUMHUYECKUH 3KCIIEPUMEHT, C COOJIOJACHUEM MpaBUII
e€ yCcTpaHeHHUs TEXHHUKHU 0€3011acCHOCTU
48 [TpakTiueckas padota Ne 6. Kom6unupoBan | [lomydaror, coOuparoT ¥ pacmo3HAIOT VIJIEKHUCIIBIA  Ta3.
«[lony4yeHue kecTKOi BOJbI U HBIH ypOK Oobpammarores c 1a00paTOpHBIM o0opynoBaHuEM u
Croco0BbI €€ yCTpaHEeHUs» HarpeBaTeNbHBIMU TMPUOOpPaMH B COOTBETCTBHH C TIpaBUIAMHU
TexHUKH Oe3omacHocTH. HaOmromaoT u ONMUCHIBAIOT XUMHUYECKUN
HKCHEPUMEHT C TOMOIIBI0 PYCCKOrO (POIHOrO0) sI3bIKa M SI3bIKA
xumun. DopMyIHUpyIOT BBIBOABI MO pe3ysibTaTaM IPOBEAEHHOIO
skcnepuMmenTa.  CoTpyAHHMYalOT B Ipomecce  yuyeOHOro
B3alMOJICICTBHS NpU paboTe B rpynmax
49 ATIOMHHUI U €r0 COeTUHEHUS Ypok - XapakTepu3yroT ATFOMUHUH T10 €ro MOJIOKEeHUI0 B [lepuoanueckoi
MIPAKTUKYM cucreMe XxuMudeckux 3yeMeHToB JI. M. MenneneeBa. OnuchBarOT

CTpoeHHe, (HU3NYEeCKUe U XHUMHUYECKHE CBOWCTBA AaIOMUHMUS,
MOJTBEPK/1asi UX COOTBETCTBYIOIIMMH YPaBHEHUSIMHU PEaKIUH.
OOBACHAIOT JBOMCTBEHHBIH XapakTep XHMHUYECKHX CBOWCTB
OKCHUJIa U THJIPOKCHJIA AJIFOMUHHSL.
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Keieso

Ypok ycBoeHus
HOBBIX 3HAHUN

o1

CoenuHEeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepusyloT NoJoKeHue »xene3a B [lepuoanueckoil cucreme
xumuueckux anmemeHtoB J[. W. MenzaeneeBa, 0COOCHHOCTH
ctpoeHusi aroma. OmnuceBalOT (pU3MUECKHE UM XUMHYECKHE
CBOMCTBAa  ’Keje3a, MOATBEPXKJask HMX  COOTBETCTBYIOIIMMHU
ypaBHEHUSAMH peakuuid. OOBICHIIOT HAIUYUE ABYX T'€HETHYECKHX
pANOB coenuHEHMH kemesa Fe+ u Fe*t | YcramaemmBaror
3aBHCHUMOCTh OOJacTeil MPUMEHEHMs jKeje3a U €ro CIUIaBOB OT
cBoiictB. [IpoBomar pacu€Tel MO XUMHYECKMM (opMmyiaamM U
YPAaBHEHUSAM pPEAKLUUN, MPOTEKAIOIINX C y4aCTUEM JKelle3a U €ro
coenmuHeHud. HaOmrOmMal0T ¥ OMHCHIBAIOT PEAKIMH  MEXKIY
BEIIECTBAMH C TOMOIIBID PYCCKOrO (POJHOTO) fA3bIKA U SI3bIKa
XUMUU
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[TpakTrueckas padorta Ne 7
«Pemenne 3KkCIepuMEHTATBHBIX
3ajgad 1o TemMe «MeTamibi»

Ypok-
IIPAaKTUKYM

OKCIIEpUMEHTAIBHO ~ MCCIEAYIOT CBOMCTBA METALIOB M HX
COCIII/IHGHI/H\/JI, peuiatb OKCICPHMCHTAJIBHBIC 3aaadud 110 TCEME
«Metamiel». Pabotaror ¢ s1abopaTopHbIM 000pYIOBaHMEM U
Harp€BaTcjIbHbIMU HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBHJIaMHU
TeXHUKU Oe3omacHocTd. HaOmronaroT cBoiicTBa METallIOB U HX
COGIII/IHGHI/Iﬁ u SIBJIGHI/Iﬁ, IpoUuCXodAIX C HHUMH. OnuceIBaoT
XUMHUYECKHH  JKCIepuMeHT. DOopMyIupyrT  BBIBOABI IO
pe3ysibTaTaM MPOBEACHHOIO AKcIepuMenTa. Onpenenstor (Mcxoas
U3 y4eOHOH 3a/1aun) He00X0AUMOCTh MCIOIb30BaHUS HAOIIOICHUS
HJIN OKCIICPUMCHTA
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Koppo3ust MeTamioB U criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO Takoe KOppo3us. Pa3nmuyaroT XUMHUYECKYI0 U
AIEKTPOXUMUUYECKYIO  KOppo3uH.  WIUIIOCTpUpPYIOT — TMOHSTHS
«KOppO3UsA», «XUMHUYECKAs] KOPPO3US», «IEKTPOXHUMHUYECKas
KOppO3Usl» TpPUMEPaMH. XapaKTePU3YIOT CHOCOOBI  3aIlIUTHI
METaJUIOB OT KOPPO3UH
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Mertasuibl B IPUPOLE.

Ypok ycBoeHUs
HOBBIX 3HAHUN
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[TonsATHE O METAILTYprUn

Ypoxk- cemunap

Knaccupumupyrot GopMbl TpUPOTHBIX COSTUHEHUI METAIIIOB.
XapakTepus3yloT OOIIMe CHOCOObI MOJIyYEHHS METaJUIOB: MHPO-,
THIPO- U DIIEKTPOMETATYPTUH.

KonkpeTnsupyoT 3T crnocoObl NOpuUMepamMH U ypaBHEHHUSIMHU
peaKIMii ¢ COCTaBICHUEM DJIEKTPOHHOTO OanaHca.

OnHCHIBAIOT JOMEHHBIHN MPOIIECC U AIIEKTPOIUTHIECKOE TTOTydSHHE
METAaJUIOB.

Pazmmuaror T-IépHI)Ie W IBETHBIC MCTAJJIbI, YYT'YHBEI U CTaJIN
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O0001IeHNEe 3HAHUH IO TEME
«MeTalibl

O0o0marommii
YPOK

O060011al0T U CHCTEMATU3UPYIOT CBOU 3HAHMS 10 TEME:
«MertaiibDy. [IpuMEHAIOT HA IPAKTUKE paHee U3yYCHHbIN
Mmatepuai, paboTas 1o IpyIam ¢ 3aJJaHUSIMHU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KontposbHas padota Ne 3 mo
reme «MeTajuib»

Ypok KOHTpOJIA

[TpuMeHsIIOT Ha MIpaKTUKE paHee U3YUYEHHBII MaTepual, padoTtas mo
rpynnam ¢ 3aJaHUsIMU Pa3HOI'O YPOBHS CJI0KHOCTH, BBIITIOJIHSIOT
KOHTPOJIbHYIO padoTy.

Xumu

Sl M OKPY KaIoLasi

cpena (2 )
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XuMuueckas
TUTAHETHI 3eMIIA

opraHu3anus

KomOunupoBan
HBIN YPOK

HNHuTerpupytor cBeneHus 1o Gu3nvdeckoit reorpaduu B 3HaHHUS O
XHUMHUYECKON OpraHu3aIuy IIaHeThl. XapaKTepru3yroT
XUMHUYECKUHA COCTaB T'e€OJIOTHUYECKUX 000JI09eK 3eMITH.
PaznuyaroT MuHEpasnbl ¥ TOPHBIE TOPOJIBI, B TOM YUCJIE U PYJIbI
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Oxpana
OKPY>KaroOIIEil cpesibl OT
XUMHUYECKOTO 3arps3HEHUS

Ypok — ceMuHap

XapakTepusyroT UCTOYHHUKHU XUMHYECKOTO 3arpsi3HECHUS
OKpyXxarome cpeabl. ONUCHIBAIOT T100ABHBIE AKOJOTHYCCKUE
mpoOJieMbl  4YeJIOBEUECTBA,  CBS3aHHBIE  C  XHMHYECKUM
3arpsisHeHueM. lIpejaraloT MyTH MWHHMMU3ALMK  BO3JCHCTBUS
XUMHUYECKOI'0 3arpsA3HEHUs Ha OKpYyXKarolmyw cpeny. IlpuBomsr
MPUMEPBl MEXKIYHAPOIHOTO COTPYJAHHYECTBA B OOJACTH OXPaHBI
OKPYXKaroIIel Cpellbl OT XUMHUYECKOTO 3arpsi3HeHUs

(OTD) (7 u)

Oﬁoﬁmeﬂne 3HAHUM MO0 XUMHH 34 KYpc¢ OCHOBHOI1 1K0Jbl. Iloaroroeka k OCHOBHOMy rocyiapCcrB€HHOMY 3K3aMEHY
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BemecTBa

O06006maronmn
YPOK

[Ipeacrasmsitor nHbopmaruio o teme «llepuonnueckuii 3aKoH U
Ilepuonnueckas cucrema JI. M. Menneneesa B cBeTe TeopuHu
CTPOCHMSI aTOMa» B BUJIE TAOJIUII, CXEM, OTMIOPHOTO KOHCIEKTAa, B
ToM uncie ¢ npuMenennem cpeactB UKT. Beimonusaior tecToBbie
3amanus no teme. [IpeacraBnstor mHpopMaiuio mo teme «Bumbl
XAMUYECKUX CBSI3€M M TUNBl KPHUCTAUIMYECKUX  PEIIETOK.
B3anMocCBsI3b CTPOSHUS U CBOMCTB BEIIECTB» B BUJIE TAOIUII, CXEM,
ONOPHOTO KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHneM cpeacts KT
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XUMUYECKUE PEAKIINU

O0o0marommii
YPOK

[Ipeacrasmsitor  uHpopMmanmo 1o  Teme  «Kmaccudukanus
XUMHMUYECKUX PEAKIUM MO pa3iaudHbIM npu3Hakam. CKOpocTh
XUMHUYECKHX peakuuid» B BUAe TaOMUI, CXEeM, OIOPHOIo
KOHCIIEKTa, B TOM 4uciae ¢ mnpumeHeHueM cpeacts HKT.
BrmonHsoT TectoBble 3anaHus nmo teme. Xapakrtepusyotr OBP,
OKHUCJIMTEIb U BOCCTAHOBUTEID.




62 OCHOBBI O6oOmaromuii | XapakTepusyroT o01re, 0COOCHHBIE U HHIUBUIYaIbHBIC CBOWCTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBAHHWM, COJIEM B CBETE TEOPUHU IIEKTPOJIUTHUYECKOU
XUMHH JUCCOLMAlMU.  ApPryMEHTHUPYIOT  BO3MOXHOCTh  MPOTEKAHUSA
63 OCHOBBI O6oOwaromuii | XMMUYECKUX PEaKIUid B pacTBOpax »3JCKTPOJIMTaX MCXOAS U3
HEOpraHUYeCKOn YPOK ycnoBuil.  Knaccuduuupyror HeopraHMdeckwe BelecTBa IO
XUMUU coCTaBy M cCBoHMcTBaM. I[IpuBOIAT mnpuUMepbl NPEACTABUTENICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpEeHME U 00600IIIEHUE KomOuHupoBan | BEINOJHSAIOT TECTHI M YIIPAXHEHHUS, PEIIAIOT 3aJa4M 110 TEME.
BHAHUM 32 KypC OCHOBHOM HBIH ypOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
LITKOJIBI KoppektupyioT cBou 3HaAHUS B COOTBETCTBUHU C IJIAHUPYEMBIM
pe3ynbTaToOM
65 KontponbHas padbotaNed VYpok kontpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yuyeHHBIH MaTepua, padboTas mo
«HTorosas 1o Kxypcy 0OCHOBHOM rpymnmnam ¢ 3aJaHusIMHU Pa3Horo YpOBHS CJIIO’KHOCTH, BBIIIOJIHAIOT
[IKOJIBI KOHTPOJBHYIO PaloTy.
66 AHanM3 KOHTPOJBHOM paboTHI. KoppekTupytot cBou 3HaHUS
67-68 M ToroBoe MoBTOpEHUE. PesepBHoe

BpeMsl




