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Pabouas mporpamMmma 1o XUMHHM TIOCTPOCHAa Ha OCHOBE (DYHIAMEHTAJIbHOTO Spa COJEpXKaHHSA OCHOBHOTO OOIIEro oOpa3oBaHuA,
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOM MpOrpaMMbl OCHOBHOIO 00Iero oOpa3oBaHUs, TPEOOBAaHUM K CTPYKTYype
OCHOBHOHM 00pa3oBaTeabHON MpOrpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus, NponucaHHbIX B deaepabHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO 00I11ero 00pa3oBaHusl, a Takke KoHIenuu 1yxoBHO-HPaBCTBEHHOTO Pa3BUTHS M BOCIIUTAaHUS rpaxaanuHa Poccun.

[IpenonaBanue yueOHOro Kypca «XUMHUHU» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCS B COOTBETCTBUU C OCHOBHBIMU HOPMaTUBHBIMU JOKYMEHTaMU U

MHCTPYKTUBHO METOJAMYECKUMU MaTEpUATaMHU:

v' 3akon Poccuiickoit @eneparnuu «O06 ob6paszoanuu B Poccuiickoii @enepanuun» ot 29.12.2012r. Ne273-D3;

v' @enepalbHblii TOCYIapCTBEHHBIA 00pa30BaTENbHBIA CTAHAAPT OCHOBHOIO OOIIEro 00pa3oBaHMs, YTBEPKIACHHBIM [IPUKa30M
MunoOpnayku Poccum ot 17.12.2010 Ne 1897 «OO0 yTBepkKJIeHMHM U BBEICHUM B JAelcTBHE (elepaTbHOr0 TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus» (B pell. npukaza MunoOpHayku Poccun ot 29.12.2014 Nel644)

v Xumus. Paboune nporpammsl. [IpeamerHas muaust yaeObuukoB O. C. TabpuensHa, U. T'. Octpoymosa, C. A. CnagkoBa. 8—9 Kiacchr:
yaeOHoe rocodue ist obmeoopazoBarenbHbix opranuzaiuii / O. C. N'abpuensn, C. A. CnagkoB — M.: [Ipocsemenue, 2019.

v" B cootserctBur ¢ OOIT OO0 MBOY «KiroKBHHCKas cpeHss 001eo0pa3oBareibHas IKoa



ean kypca:

. Dopmuposanue y yqdamuxcs LIEJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pazéumue TO3HABATENHHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEW YYallUXCS B TPOIECCe H3YYCHHUS
XUMHYECKOH Hayku U €€ BKJIaJa B COBPEMEHHBIM HAy4yHO - TEXHUYECKUH mporpecc; (GpopMupoBaHHE BaKHEUIINUX JIOTHUECKUX OMepanuit
MBILUIEHUS (aHAIM3, CUHTE3, 0000IIeHre, KOHKPETH3alisl, CPAaBHEHUE U JIp.) B MpoIlecce MO3HAHUS CUCTEMbl BXHEUIINX MOHSATUHN, 3aKOHOB U
TEOpUH O COCTaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

Bocnumanue y06exIEHHOCTM B TOM, YTO MPUMEHEHHE MOJYYCHHBIX 3HAHMM W YMEHHIl [0 XUMHUHU SIBISETCI OOBEKTUBHOMN
HE0OXO0IMMOCTHIO JIJIs1 6e30macHON PabOTHI C BEIIECTBAMU M MaTepHaliaMd B OBITY U Ha MPOU3BOJICTBE.

Ilpoexkmuposanue u peanuzayus BBHITYCKHUKaMU OCHOBHOMW IIKOJIBI JIMYHOM 00Opa30BaTEbHOW TPACKTOPUHU: BBIOOP MpOdHIIs
o0ydYeHUs B CTapIICH MIKOJIC WIH MPOPECCHOHATBHOTO 00Pa30BaTEILHOTO YUPEKICHNUS.

® Osnadenue Kuiouesvimu KomnemeHuuamu: y‘le6H0'H03HaBaTeJ'IBHHMI/I, I/IH(i)OpMaI_II/IOHHBIMI/I, OECHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKAaTHBHBIMHU.

JUist TOCTIKEHHS ATHX LIeJIel B Kypce XUMMHH Ha CTYIIEHH OCHOBHOTO 0011ero 00pa30BaHus PEIIaloTCs CISAYIOIUe 3a1a4u:

v q)OpMI/Ip}/IOTCH 3HAaHHUS OCHOB XHMHYECKOH HAayYKH — OCHOBHBIX (l)aKTOB, HOHHTHﬁ, XHUMHUYCCKHUX 3aKOHOB H TeOpHﬁ, BBIPAKCHHBIX
MMOoCpCACTBOM XUMHNYCCKOTO A3bIKA;

v Pa3BUBAKOTCA YMCHUA Ha6J'IIOI[aTI> 1 OOBICHSAIOT XUMUYECKUE SBJICHUS, TPOUCXOAAIINE B IIPUPOIC, Ha60paTOpHLIX YCIOBUAX, B 6BITy u
Ha IPpOU3BOACTBEC,

v an/Io6peTa10Tc;1 ClICOHUAJIbHBIC YMCHHA U HABBIKH 110 6C3OHaCHOMy O6paH_[eHI/II-O C XUMHUUYCCKHMMHU BCHICCTBAMU, MATCpUAIaMHU 151

HpoLeccamu;

dopMupyeTcsi TYMaHHCTHYECKOE OTHOLICHHE K XHMHW KaK TpPOM3BOIUTEIBHON CHJle OOIIecTBa, ¢ MOMOIIBIO KOTOPOH pemaroTcs
rJ100abHbIe TPOOJIEMBI UETI0BEUECTBA;

v/ OCYIIECTBIISIETCS HHTETPALUS XUMUYECKONW KAPTHHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.



Conep:xkaHnue nporpaMmmsl
Xumus 8 kiaace
(70 yacoB, 2 yaca B HeJ1eJII0)

HavaabHble NOHSATHSA M 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BeUIECTB. DTAJOHHBIE (PM3UYECKHE CBOMCTBA BemlecTB. Marepuanbl U MarepuaioBereHue. Ponbp xumuu B
YKU3HU COBpeMeHHOro obmecTBa. OTHOIICHHE 00IIeCTBa K XUMUU: XeMODUIHS U XeMO(oOwHs.

Mertoab! u3yuenust xumun. Habmonenue. Dxcniepument. MonenupoBanue. Mojienu MateprainbHble U 3HAKOBBIE HIIH CUMBOJIbHBIEC.

I'a3p1. XKunkoctu. TBEpabie BemecTBa. B3anMHbIe Mepexoibl MEKAY arperaTHBIMHA COCTOSHUSIMH BEIIECTBAa: BO3TOHKA (CyOnmMarus) u
Jecyoaumanus, KOHJeHCAys U UCIapeHne, KpUCTAJUIM3allis U IJIaBJIECHUE.

®dusnueckue sBieHus. UucTele BellecTBa U cMecd. ['oMOreHHsle U rereporeHHsle cmecu. CMecu ra3zoo0pasHble, *KUJIKUE U TBEpABIE.
CriocoObl  pa3zieneHusi CMecel: TMeperoHka, WM JAUCTHULILUSA, OTCTauBaHWe, (UIbTpOBAaHUE, KpHUCTAIM3AlMs WM  BbIIapUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco6oB B 1aO0OpaTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XHMMHYECKHE DJIEMEHTBl. ATOMBI U MOJEKyJbl. IIpocTeie M cioXkHBIE BellecTBa. AJUIOTpPONUS Ha mpuUMepe Kuciaopona. OCHOBHbIE
IIOJIOKEHUS ATOMHO - MOJIEKYJIIpHOTO yueHHus. FloHbl. BemecTBa MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS.

3Haku (CUMBOJIBI) XMMMUYECKHUX 3JeMeHTOB. MHdopmaums, KOTOPYO HECYT 3HAaKW XHMHUYECKUX AJIEMEHTOB. ODTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMHUYECKUX »dJeMeHTOB. llepuommueckass Ttabnuia xumuueckux osnemeHToB JI. WM. MeHneneeBa: KOpPOTKONEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproast u rpynnel. ['maBHas u no6ouHas noArpynmnsl, uiau A- u b-rpynnsl. OTHOCUTENbHAsS aTOMHAs Macca.

Xumnueckue ¢opmynsl. Maaekcsl u koagduuuentsl. OTHOCUTENbHAsS MOJIEKYJIsIpHas Macca. MaccoBas J10Jsi XMMMUYECKOTO 3J€MEHTa B
coeauHenuu. MHpopmanus, KOTOpyro HECYT XUMUYECKUE (POPMYIIBI.

BanentHocts. CTpykTypHble (opMynbl. XUMHUYECKHE 3JEMEHTBhl C IOCTOSHHOW M INEPEeMEHHOW BaJeHTHOCThIO. BbiBoa (opMyiibl
COEMHEHUS MO0 BaJIeHTHOCTU. Ompe/eneHne BaleHTHOCTH XUMHUYECKOTo 3JeMeHTa 1o Gopmyiie BenjectBa. CocTaBiieHUEe Ha3BaHUM COEIMHEHHH,
COCTOSIIIIMX U3 ABYX XMUMUYECKUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTABAa BEILIECTB.

XUMHUYECKUE peakuuu. PeareHTsl M MpOayKThl peakiuu. lIpu3Haky XMMHUYECKMX peakIHi. Y CIOBHS UX NMPOTEKAHUS WU MPEKpPALICHUS.
Peaknnu ropenns. DK30TepMUYECKHE U SHIOTEPMHUYECKHUE PEAKIIUH.

3aKOH COXpaHEHHUs Macchl BellecTB. XHMMHYeckue ypaBHeHHUs. CocTaBieHHE XMMUYECKUX ypaBHeHUH. MHpopmarus, KOTOpylo HECET
XUMHYECKOE YPaBHECHHUE.

Knaccudukanus XMMUYeCKUX peakluil 0 COCTAaBy U YHCIY peareéHTOB U MPOAYKTOB. THIIBI XMMUYECKUX peakiuii. Peakuuu coeannenus,
pasiokeHus, 3aMerieHus 1 ooMeHa. Karanuzarops! U kataims.



JdemoHcTpauuu

Komnekuus marepranoB v U3EIUN U3 HUX.

Mopenu, ucnoib3yeMble Ha ypoKax (PU3MKH, OMOJIOTUH U TeoTpaduu.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIN HEKOTOPHIX XUMHUYECKUX BEIIECTB.

Mopenu KpUCTAIUIMYECKUX PEIETOK.

Cobupanue npubopa A5l MOIyYeHHs ra3a U IPOBEpKa €ro Ha TePMETUIHOCTb.

Bosronka cyxoro npaa, iiofa uian HapTanuHa.

ArperatHble COCTOSIHHSI BOJIBI.

Pa3nenenue qByX HECMEIINBAIOIINXCS )KUJKOCTEW ¢ IOMOIIBIO IETUTEIbHON BOPOHKH.
JIMCTIILIATOP U ero pabora.

YcranoBka U1t punbTpoBaHus u €€ padboTa.

VYcraHoBKa JUIsl BhITapUBaHUS U €€ padora.

Kounnexmus 6bITOBBIX TPUOOPOB AJIst GUIIBTPOBAHUS BO3AYXA.

Paznienenue kpacsiuero BeuecTsa (omacTepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpapuH.

Mogenu aquIoTpONHbBIX MOAU(UKALINHI YTIIepoia U Cephbl.

ITonyyenue o30Ha.

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

KopoTtkoneproanslii ¥ JUIMHHONIEpUOAHBIN BapuaHThl [leprnoanueckoii cucrems! J. 1. Menneneesa
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEH MOJIEKYI.

Amnmapar Kunmna.

Paznoxxenne 6uxpoMara aMMOHWUSI.

['openue cepbl 1 MarHUEBOMW JICHTHI.

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

OMBITHL, WIUTFOCTPUPYIOLIUE 3aKOH COXPAHEHMS MacChl BEIIECTB.

['openue docdopa, pacTBoOpeHne NPOAYKTa TOPEHHSI B BOJIE U UCCIIEIOBAaHUE MOTYYEHHOTO PACTBOPA JTAKMYCOM .
Bs3auMoelicTBUE COJIITHON KUCIOTEI C IIMHKOM.

[Tomyuenue runpoxcuaa meau(Il) u ero pasznokeHue Mpu HarpeBaHUH.



JlaGopaTopHble ONBITHI
. O3HaKOMIIEHHE C KOJUICKIUEH Tab0opaTOpHOI TOCYIbI.
. [IpoBepka npubopa JIst MoTy4eH st ra30B HA TEPMETHYHOCTb.
. O3HaKOMJIEHHE ¢ MUHEpaJlaMH, 00Pa3yIOIIMMU TPaHHT.

. [IpuroroBiieHne TeTepOreHHON CMECH MTOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/ACICHUE.

1
2
3
4
5. BsaumoelicTBrE pacTBOPOB XJIOPUIOB U HOIMIOB KaJIUs C PACTBOPOM HUTpara cepebpa.
6. IMonyuenue runpoxcuna meau(ll) u ero B3aumoneiicTBHE ¢ CEPHON KMCIOTOM.
7. B3aumozelicTBre pacTBOpa COMIBI C KUCIIOTOM.
8. TlpoBepka 3aKOHA COXPAHEHHs MacChl BEIECTB Ha MPUMEPE B3aMMOJIEHCTBHS MIENOUM U KUCIIOTHL.
9. IlpoBepka 3aKOHa COXpaHEHHs MAcChl BEIECTB HA IIPUMEPE B3auMOJIeHcTB s mEnoun 1 conu xenesa (I1I).
10. Pasnoxkenune nepokcuia BOAOPoOA ¢ MOMOIILI okcraa mapranua (1V).
11. 3amemenue xene3oM MeM B MEIHOM KYIIOPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO C Ja0opaTOpHbIM 00opynoBaHueM. [IpaBmiia TeXHHKH O€30MacHOCTH MpH paboTe B KabuHere XxuMmuM. Hekoropsle Buab
pabor.
2. Awuanu3 noYBbl
Baskueiilue npeacraBuTe/ Il HeOprauudeckux seuiecrs. KonmuyecrBeHHbIE OTHOLICHUS] B XUMMHU
CocraB Bo3ayxa. [IonsTHe 00 00bEMHOM 10I€ KOMITOHEHTA MPUPOIHON Ta30BOM cMecH — Bo3ayxa. Pacuér 00béMa KOMIIOHEHTa
ra3o0BOi CMECH MO €ro 00bEeMHOM J0Je U Ha000POT.
Kucnopoa. O3on. Ilonydenue kucnopona. Codbupanue u pacro3HaBaHHE KUCIOPoAa. XMMHUYECKHE CBOWCTBA KUCIOPOIa: B3aUMOAECHCTBHUE C
MeTaJlJIaMH, HEMETaJIJIaMU U CIIOKHBIMU BelecTBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopoia B IpUpo/IE.
Oxkcupapl. O6pazoBaHre Ha3BaHUN OKCHIOB 10 UX Gopmyinam. CocraBieHue GopMys OKCUIOB 1O UX Ha3BaHUM. [IpeacTaBuTenu OKCHIOB:
BOJIa M YIJIEKUCIIBIN I'a3, HEralmeHast U3BECTbh.
Bonopon B npupone. dusnyeckne u XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJyYEHHE U IPUMEHEHHE.
Kucnotsl, ux coctas u knaccudukanus. Uuaukaropsl. Tabauna pactBopuMoctu. CosiHasi U cepHast KUCIOThI, UX CBOMCTBA U
[IPUMEHEHUE.
Coun, ux coctaB u Ha3BaHUA. PacTBopuMocTh cosnell B Boje. [IpeactaBurenu coseil: XJiopua HaTpusi, kapooHat HaTpus, hocdar KaabLus.
[TocrosinHas ABoragpo. KonnuectBo BemecrBa. Moinb. MomsipHas Macca. KpaTtHble eTUHUIIBI M3MEPEHMSI KOJIMYECTBA BELIECTBA —



MUJUIMMOJIb ¥ KAJIOMOJIb, MUJIJIUMOJISIPHASI U KMJIOMOJISIPHAsI MacChl BELIECTBA.
Pac4€rhl ¢ NCIIOJIB30BAHUEM NOHATHH «KOJMYECTBO BELIECTBA», «MOJIIPHAS MAacca», «IIOCTOsIHHAsE ABOTagpo».
3akoH ABoraapo. MomsipHblil 00bEM ra3oo0pa3HbIx BelecTB. OTHOCHUTENbHAS MIIOTHOCTh OJHOI'O ra3a Mo ApyroMy.
KpatHble eqMHUIIBI N3MEPEHUS] — MUJUTUMOJISIPHBIA M KHJIOMOJIIPHBIN 00bEeMBbI Ta3000pa3HbBIX BEIIECTB.
Pacuérsl ¢ ucronp30BaHNEM OHATHH «KOJMYECTBO BEIIECTBAY, «MOJIIPHAS MAcCa», «MOJIAPHBIA 00bEM Ta30B», «ITOCTOSIHHAs ABOTaIPO».
PacuéTsl ¢ ncronp30BaHNEM OHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAaccay, «MOJISIPHBIN 00BEM ra3oBy, «4nuciIo ABOTaIpod.
I'uppocdepa. KpyroBopoT Bozb! B npupoie. Puzndeckre 1 XUMHYECKHE CBOMCTBA BOJIBI: B3aMMO/ICHCTBHE C OKCHUAMHU.
OcHoBanus, ux coctaB. PacTBOpUMOCTb OCHOBaHUM B Boze. VI3MEeHEHHME OKpacKM HMHIMKATOPOB B IenouHou cpene. IlpencraBurenu
11EJI0YEeH: THIPOKCHU bl HATPHs, KaJIus U KaJbLIMsL.
PactBoputens um pactBOpEéHHOE BemiecTBO. PacTBopel. PacTtBopenue. ['maparel. MaccoBasi 1071 pacTBOPEHHOrO BemiecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM ITOHATHSI «MAacCcOBast JOJIS1 PACTBOPEHHOTO BEIIECTBAY.
JlemoHCcTpanun
* OmnpeneneHue conepkaHus KMCIOpPOa B BO3AYXE.
* [lomyueHue KucIOpOJa pa3IoKEHUEM IIEPMaHraHaTa Kajaus U MEpOKCUAA
BOZIOpOAA.
* CoOupaHue METOJIOM BBITECHEHHUS BO3/1yXa U BOJBI.
* Pacno3naBanue kucnopona.
* TopeHue maruus, xkenesa, yris, cepbl 1 ocdopa B KUCIOPOIE.
* Komnexuus okcuaos.
* [lomyuenue, cobrpaHue 1 pacrio3HaBaHHE BOJOPO/A.
* Topenune Bogopona.
* BsaumogpeiictBue Bogopoaa ¢ okcugom mean(ll).
e Komnekuus MUHEpAIbHBIX KUACIIOT.
* IlpaBuiio pa30aBieHUs CEpOil KUCIOTHI.
*  Komnekuus conen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.
* HexoTopeie MeTANIIBI, HEMETAJUIBI M COETMHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

*  Monenb MOJISIPHOTO 00BbEMA ra3000pa3HbIX BEIIECTB.



JlaGopaTopHble ONBITHI
12.  TlomyrHeHne U3BECTKOBOM BOJbI IIPH MPOIYCKAHUU YIIIEKUCIIONO Ta3a.
13. Tlonyuenue BOgOpOAa B3aMMOJENCTBHEM IIMHKA M COJISHON KHUCIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHenue OKpacKu MHAUKATOPOB B LIEIOYHOM CPEJIE.
16. Osnakomiienue ¢ mpenaparamu JOMAIIHEW WM IIKOJILHOW aNTeYKH — pPacTBOPAMH IEPOKCHIA BOIOPOJA, CIIMPTOBONW HACTOWKH MOA W
HalIaThIPHOTO CIUPTA.
IIpakTnyeckne padoThl
3. Tlonyuenue, coOUpanue U pacro3HaBaHKE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUe M PACIO3HABAHUE BOJOPOJIA.
5. TIpurorosneHue pacTBOPOB COJIEH C X 3aJaHHON MAacCOBOM J0JIEM.

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

cBoiicTBax. CriocoObI MOMy4eHUsI OKCH/IOB.

OcHoBanusl, UX KiaccuuKaiys, Ha3BaHHUs U CBOICTBa. B3auMonelcTBUEe ¢ KUCIOTaMH, KUCIOTHBIMU OKCHJIaMU U coisiMH. Pasnoxkenue
HEPAaCTBOPUMBIX OCHOBaHUN. CIIOCOOBI MOJTy4E€HUSI OCHOBAaHUH.

Kucnorel, ux xknaccudukamuss u HazBanus. OOmMe XWMHUUYECKHE CBOMCTBAa KHCIOT. B3anMojeiicTBHEe KHCIOT € MeTaJlJIaMu.
DNEKTPOXUMHUUECKUN Psiji HallpsDKEHUH MeTallioB. B3aumoeiicTBiue KUCIIOT ¢ OKCUaMH METaJJIOB.
B3anMozneincTere KUCIIOT C OCHOBAHUSIMU — PEeaKlMs HeUTpanu3anuy. B3anMoaencTBrue KUCIOT C - COJISIMH. ITomyuenune
OECKHUCIOPOAHBIX
U KHMCIIOPOJACOAEPKAIIUX KUCIIOT.

Conu, ux kinaccudukanus U cBoiicTBa. B3anmoseiicTBue cosei ¢ MeTaniamMu, 0COOEHHOCTH THX peakiuii. Bzanmopeiictsue coneit ¢
COJIAIMH.

I'enernueckue psaapl MeTaIa M HeMeTala. [ eHeTudeckas CB3b MEXy KJlacCaMU HEOPTaHUYECKUX BEILECTB.
JlaGopaTopHbIe ONBITHI
17. BzaumopeiicTBre OKCUIA KAIBIUS C BOJOIA.
18. TTomyTHEHME U3BECTKOBOI BOJIBL.
19. Peaknus HeliTpanuzanum.

20. IMonyuenue rugpokcuaa Meau (11) 1 ero B3auMoeHCTBIE ¢ KUCITOTOM.



21. Paznoxenne ruapokcuna meau (1) npu narpesanum.
22. B3zaumojelicTBHE KUCIOT C METAIJIAMHU.

23. B3aumogelicTBHE KUCIOT C COISMHU.

24. O3HaKOMIIEHHE ¢ KOJUIEKIUEHN COJIEH.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xenesom.

26. B3anmoieiicTBIe coieli ¢ COSIMHU.

27. Tenerndeckas cBA3b HA IPUMEPE COCAUHEHHUI MEIH.
IpakTuyeckue paGoThl

6. Pemenue >KCnepUMEHTATBHBIX 3a/1a4.

Ilepunonnuecknii 3axon u Ilepuoanyeckas cHcTeMa XUMHYECKHUX 3JICMEHTOB
. . MenaeneeBa u CTpOeHHE aTOMA

EcrecTBeHHbIe ceMeiicTBa XUMUYECKUX 3JIEMEHTOB:IIIEJIOUHbIE M IEJIOYHO3EMEIbHbIE METAllIbl, TaJoreHbl, MHEpTHbIE (OJIAarOpoaHbIE)

ra3sl. AMpoTepHOCTb. AM(pOTEPHBIE OKCUABI U THAPOKCUAbL. KOMIUIEKCHBIE COH.

Otkpeitue J[. . Menneneesbim Ilepuonnueckoro 3akoHa u coznanue uM [lepruoaudeckoit CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

AToMBI Kak (popma CyIIeCTBOBaHUS XUMHUYECKUX 3J1eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUM aTOMOB. JlOKa3aTenbCTBa CIOXKHOCTU
ctpoenust atroMoB. OnibiThl Pe3epdopra. [lnanerapruast Mojens CTpoeHus aToma.

CocTtaB aTOMHBIX SAep: NPOTOHBI, HEUTpoHbI. OTHOCUTENbHAas aToMHas Macca. B3auMOCBS3b TMOHATUH «IIPOTOH», «HEHUTPOH»,
«OTHOCUTENbHAsI aTOMHAsi Maccay.

Mukpomup. OnekTpoHbl. CTpOEHHE DIIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHX 371eMEeHTOB NeNe 1-20. Ilonste o 3aBeplieHHOM
JJIEKTPOHHOM YpPOBHE.

Wzotonel. ®usnveckuit cmbicn cumBoiuku [lepuoanyeckoit cuctembl. CoBpemeHHas ¢opmynupoBka Ilepuoguueckoro 3akoHa.
W3MeHeHHst CBOMCTB AJIEMEHTOB B NEPUOAX U IpyMax, Kak GyHKIHs CTPOCHUS DJIEKTPOHHBIX 000J0YEK aTOMOB.

XapakTepuCcTHKa 3JIEMEHTAa-MeTalla ¥ 3JIEMEHTAa-HEMeTallJIa 110 MX IMOJIOKEHUIO B [lepnonnuecko cucreMe XuMH4eckux anemeHToB /1. 1.
Menneneesa.
JdemoncTpauuu

* Pa3znuunbie hopMbl TAOIHII IEPUOTUIECKOI CUCTEMBI.

* Moguenuposanue nocrpoenus Ilepuonnueckon cucremsl J. . Menzeneesa.



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

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

WNonnas xumuyeckast cBsi3b. MloHbI, 00pa3oBaHHBIC aTOMaMU METAJUIOB U HeMeTaioB. CXeMbl 00pa3oBaHMsI HOHHOM CBSI3U U OMHAPHBIX
coeauHeHui. lOHHBIE KPUCTATUIMYECKHUE PEIIETKN U (PU3UUECKUE CBOMCTBA BEIIECTB C ATUM TUIOM peméTok. [loHsTre 0 GopMylIbHOM enuHuIe

BELICCTBA.
KoBanenTHass Xxumuueckasi CBsi3b. DJEKTPOHHBIE W CTPYKTypHbIE (opmynbl. KoBanenTHas HemosisipHas cBsi3b. CxeMbl 00pa3oBaHHA
KOBQJICHTHOHM CBSI3U Il OMHAPHBIX COCTUHEHUH. MOJIEKYIISIpHBIE M aTOMHBIE KPUCTAJUTMYECKHE PEIIETKH, M CBOMCTBA BEIIECTB C STHM THUIIOM

pELIETOK.
DNEKTPOOTPULIATENILHOCTD. Pl anmekTpooTpuiiatenbHocTH. KoBaneHTHas mosispHas Xumuueckas cBsidb. Jumonb. CxeMbl oOpa3oBaHHs
KOBaJICHTHOM MOJISPHON CBSI3U Ml OMHAPHBIX COeAMHEHUN. MOJNEeKyIspHble M aTOMHbIE KPUCTAJUTMUECKHUE PEIIETKH, CBOMCTBA BEIIECTB C ATHUM

TUIIOM PEILETOK.
Mertannuueckass XMMHUYECKasl CBsI3b U MeTaJUIMUYecKas KpucTauinyeckas pemérka. CBoilcTBa BEIIECTB € 3TUM TUIIOM pemeéTok. Enunas

IIPUPOJA XUMUYECKUX CBI3EH.
Crenenb okucienus. CpaBHEHHE CTENIEHU OKUCIIEHUsS U BajleHTHOCTH. [IpaBuiia pacuéra creneHeil okucieHus no GopMysnaM XUMHUYECKUX

COEIMHEHMI.

OKUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. OmpeaeneHne CTerneHed OKHUCICHMs s 3JIEMEHTOB, OOpa3yHoIIMX BeIIeCTBa pPa3HbIX
KjgaccoB. Peakuuu HMOHHOrO oOMEHa M OKHUCIHUTEIbHO-BOCCTAHOBHUTENbHbIE peakiuu. OKUCIUTENb W BOCCTAaHOBUTENb, OKHCICHHE U
BoccTaHoBjeHrne. CocTaBlIeHUE YpaBHEHUH OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIuil METOJOM 3JIEKTPOHHOTO OaaHca.

JdemMoHcTpanuu

* Buzeo ¢pparmenTsl 1 ciaiiapl «MloHHAs XUMUYECKas CBS3b ».

e Kosmeknus BemecTB ¢ MOHHOW XUMUYECKOH CBA3BIO.

* Moaenu MOHHBIX KPUCTAINIMYECKHUX PEIIETOK.

*  BuneodpparmenTs! u cnaiifpl «KoBaleHTHaAIXUMHYECKAs CBA3b.

* Komrekius BelecTB MOJICKYJISIPHOT'O 1 aTOMHOI'O CTPOCHMU .



Monenu MONEKYyISpHBIX U ATOMHBIX KPUCTAINIMYECKUX PELIETOK.
BuneodparmenTs! u cnaiiapl «MeTamudecKkas XMMUIecKas CBSI3bY.
Komnekuus «MeTtaiisl ¥ criiaBby.

B3aumopeiicTBre MHKa ¢ Cepoil, COISIHOM KUCIoToi, xnopuaom menu (I1).
['openue maruus.

B3anmoaeiicTBre XJIOpHOM U CEPOBOJOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI

29. WU3rorosnenne MOAENH, WUIKOCTPUPYIOIIEH CBOWCTBA METAJUIMYECKOM CBA3H



Conep:xkaHnue nporpaMmmsl
Xumusa 9 kiaace
(70 yacoB, 2 yaca B He/leJII0)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coequnenusi. OKcuapl coieodpasyronme 1 Heconeodpasyromye. [ napoKkcuibl: OCHOBaHHS, aMpOTEpHbIe, KUCIOTHI. Cpennue,
KHCJIbI€, OCHOBHBIE COJIU.

O06o0mieHne cBeIeHN 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMHUECKUX peaklyii 0 pa3IMuYHbIM OCHOBAHUSM: COCTaBY M YUCITY
pearupyromux u 00pa3yrommuxcs BEIECTB, TEIIOBOMY 2 (eKTy, HallPaBICHHUIO, U3MEHEHUIO CTETICHEH OKHCIEHUS 2JIEMEHTOB, 00pa3yIIINUX
pearupyrolue BemecTsa, ¢ase, UCIOIb30BaHUIO KaTanu3aTopa.

[ToHsTHE O CKOPOCTH XUMHUYECKOH peakinu. DakTOpsl, BIAUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKLUN: MPUPO/Ia pearupyroIinxX BEeIeCTB,
UX KOHLIEHTpALUA, TeMIepaTypa, oAb CONPUKOCHOBEHUS, HATMUKE KaTtaiau3aTopa. Katanus.

JlemoHCcTpanun
* (O3HaKOMIJICHHE C KOJUICKIIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJICHHUE C KOJUICKIIUSIMHU OKCHJIOB, KUCIOT U COJICH.
* 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKUUU OT MPUPO/Ibl PEArPYIOIINX BEIIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakliu 0T KOHUEHTPALlUU pearupyronX BEIIeCTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT IIouaan
COMPUKOCHOBEHHUSI PEArupyIOIUX BEIIECTB («KUTISIIUHN CII0i).
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakluu OT TEMIEpaTyphl pearupyonx BemecTs.
JlabopaTopHBbIe ONBITHI
B3anmopeiicTBue aMMHaKa U XJIOPOBOJOPOA.
Peakuus HeliTpanuzanuu.
Habmonenue Temnosoro 3 dexra peakuuy HelUTpanu3aiu.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom Meau (II).

Paznoxenue MEpOKCHU A BOAOPOAa C MIOMOIIbIO KaTalla3bl KapTO(beJ'ISI

o0k w0

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPObl PEarupyronIiX BEUIECTB Ha IPUMEpPe B3aUMOACHCTBUS paCTBOPOB THOCY Ib(aTa
HATpUS U XJIOpUaa 6apusi, THOCYIb(aTa HATPUS U COJSTHON KUCIIOTBHI.

7. 3aBUCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPO/IBI METAILIOB ITPU X B3aUMOJENCTBUM C COJITHON KUCIIOTOM.



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

9. 3aBUCHMMOCTBL CKOPOCTH XMMHMYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBuCHMMOCTBH CKOPOCTH XMMHMYECKOU PEAKIIMU OT KOHIIEHTPALHH.

11. 3aBucHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT ILIOIIA/U CONPUKOCHOBEHHS PEArMPYIONIHNX BEIECTB.
12.  3aBucHMMOCTB CKOPOCTH XMMUYECKON PEAKIMK OT KATAIH3aTopa.

XuMHYecKHe PeaKIii B PacCTBOPAX YIEKTPOJIUTOB

[TonsiTHe 00 ANEKTPOJUTHUCCKON NUCCONUAUU. DJIECKTPOJHUTHI M HEIJIEKTPOJIUTHL. MEXaHU3M JAUCCOLMUALMH DJEKTPOJIUTOB C PAa3IMUYHBIM
xapakTepoM cBsa3H. CTENEHb IEKTPOIUTHICCKON nuccorranui. CHIIbHBIC U CIIa0bIe 3JICKTPOJIHUTHI.
OCHOBHI)IG IIOJIOKCHU S TGOpI/II/I BHCKTpOJII/ITI/I‘ICCKOﬁ aucconuanuun. KJIaCCI/I(i)I/IKaIII/DI HMOHOB U UX CBOﬁCTBa. KI/ICJIOTI)I, OCHOBAaHHUA U COJIU
KakK BHGKTpOJII/ITBI. Nx KJIaCCI/I(bI/IKaIII/IFI U Juccomuaius.
O6HII/I€ XUMHUYCCKUC CBOﬁCTBa KHUCJIOT. UI3BMCHCHHC OKpaCKI/I I/IHIII/IKaTOpOB, B3aHMO[[€I>'ICTBHC C MCETaJlllaMH, OKCHJaMUu H FI/II[pOKCI/II[aMI/I
METAJIJIOB U COJIIMU. MOJIEKyJIIpHbIE U MOHHBIE (IIOJIHBIE U COKPALEHHBIE) YPABHEHUSI peaKLIni.
XHUMHUYECKUH CMBICI COKPAIIEHHBIX YPABHEHUI. Y CIIOBUS MPOTEKAHUS PEAKIIMI MEXy SJIEKTPOIMTAMHU 10 KOHIA. Ps1 aKTUBHOCTH METAJIJIOB.
OO01Ire XMMHUYECKHEe CBOMCTBA IIIEJIOUEH: B3aUMOJICHCTBIE C KUCIOTaMH, OKCHIAMH HEMETAILIOB, coJIaMU. OO0IIue XMMHUYECKHE CBOMCTBA
HEpacTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBHE C KUCIOTAMHU, Pa3JI0KEHHUE MTPU HAIPEBaHUH.
OO0mure XMMUYEeCKHe CBOICTBA CPEIHUX COJNEH: B3aUMOJICHCTBUE C KHUCIOTaMH, IeJIoYaMH, COJSIMH M MeTalulaMH. B3aumopeiicTBue
KHUCIIBIX COJICH CO MIEIOYaMU.
I'maponus, kak 0OMEHHOE B3aMMOJIEHCTBHUE COJIeH C BOJOW. ['MIponn3 coiu CHUIBHOTO OCHOBaHUSA M cIaboW KUCIOTHL. ['maponus conu
caboro ocHoBaHMs U cuiIbHOU KucaoThl. lkana pH.
CBoiicTBa KUCIIOT, OCHOBAHUM, OKCHJIOB M COJIEH B CBETE TEOPUH DIECKTPOIIUTHUECKON TUCCOIMALIUN U OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii.
JdemoncTpanuu.
* lcnpiTaHue BEMIECTB U UX PACTBOPOB HA DJICKTPOIPOBOTHOCTb.
*  3aBHCHMOCTH DJIEKTPOTPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPAIIHH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TTOJIE.

* OmpezesneHre XxapaKkTepa 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 MEIOYH PA3IHYHBIME KMCIOTAMU.

16. Tlonyuenne ruppoxcuna meau (11).1 ero B3auMoaelCTBIE ¢ Pa3IMYHBIME KHCIOTAMM.
17. BzaumopeiictBue cuabHBIX KUCIOT ¢ okcugom meau (11).

18-20. B3aumoeiicTBre KUCIOT C METAIIAMHU.

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 IEN0UEH ¢ YIIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHUSL.

27. Tlonyuenue ruapokcuna meau (11) u ero pasnoxenue.

28. BzanmoelicTBrEe KapOOHATOB C KUCIOTAMH.

29. Tlonyuenue ruapoxcuna xenesa(lll).

30. BzaumoseiicTeue xenesa ¢ pactBopoM cyibdara meau (11)

IIpakTHyeckue padoThl

1. CsoiicTBa KHCIOT, OCHOBAHMIA, OKCHJIOB U COJIEN B CBETE TEOPHHU DIIEKTPOTUTHUECKOMN AUCCOIHAIIMU U OKUCIMTEIBHO -
BOCCTAHOBUTEIIbHBIX PEaKIHiA

HemeTanabl 1 UX cOeTMHEHUS
CrpoeHue aToMOB HEMETAILIOB U UX monoxeHue B [lepuoanueckoit cucreme. Psijg snexrpoorpunarenbHocTd. Kpucramiueckue pemeéTku
HEMETAJJIOB — MPOCTHIX BEIIECTB. AJUTOTponus U e€ npuanuHbl. dusndeckre cBolicTBa HeMeTawoB. O0Ie XUMHUECKHUE CBOWCTBA HEMETAIIOB:
OKHCIIMTEIHLHBIC U BOCCTAHOBUTEIIHLHEIC.
l"anorensl, cTpoeHWEe MX aTOMOB M MOJEKYJI. PU3NYECKHE U XMMHUYECKHE CBOICTBA TalOr€HOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
TaJIOTEHOB B 3aBHCHMOCTH OT MX ToJiokeHHs1 B Ilepuomnyeckoit cucteme. HaxoxkaeHne rajoreHOB B MPUPOJAE U UX TMOJTydeHHE. 3HAUYCHUE H
MIPUMEHEHHUE TaJIOT€HOB.



["aoreHoBOJOPOJBl M COOTBETCTBYIOIIME MM KHCIOTHI: IIJIABUKOBas, COJIAHAas, OpOMOBOAOPOAHAs, HOJOBOAOPOAHAs. [amoreHujsl.
KavecTBeHHbIE peakIuK Ha rajoreHuA-uoHsl. [IpuMeHenne coeAMHEHU raTloreHoB U UX OMOJIOTHYECKas poJlb.

OO6mas xapakrepuctuka eMeHToB VIA-rpynnsl. Cepa B mpupojie u e€ nonydeHue. AJIoTponHble MOAU(pUKALIUN CEPbl U UX CBOMCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOIOpOJI: CTPOCHHE MOJIEKYJNIbI, (PU3UYECKHe W XHUMHYECKHE CBOWCTBa, IMONyueHHe M 3HadeHue. CepoBONOpOAHAs 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 cylb(ar-noH.

CepHast KHcIOTa - CHIBHBIH 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 xapaktepuctuka 3aeMeHTOB VA-rpynmnbl. A30T, CTpoeHHE aroMa U MOJeKynbl. Pu3znyeckue M XUMHUECKHE CBOICTBa U
IpUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKAs POITb.

AMMMaK, CTpOEHHE MOJICKYJIbl M (U3NYECKHE CBOWCTBA. AMMHA’Has BOJAA, HAIIATBIPHBIN CIHMPT, THApAT amMMmHuaka. JloHOpHO -
aKIENTOPHBI MeXaHWU3M O0pa3oBaHMs KaTHOHA aMMOHHSA. BoccTaHOBUTENbHBIE CBoOWcTBAa amMMmuaka. CoilM aMMOHHUS M UX HpPUMEHEHHE.
KauectBenHast peakiyst Ha KATHOH aMMOHUSI.

Oxcuzpl a30Ta: HecoJaeoOpa3ylolue U KUCIOTHbIE. A30THUCTasi KHCIOTa U HUTPUTHL. A30THas KUCIIOTa, €€ MOJydeHHEe M CBOMWCTBA.
Hurparsr.

docdop, ctpoerue aroma u amtorponus. Pocounsl. Pochun. Oxenn pocdopa(V) u oprodocdopnas kuciora. Pocdatsl. PochopHbie
ynoOpenus. THCeKTUIUIBL.

OOmrast xapakTepucTHKa 31eMeHTOB [V A-Tpymmbl: 0cOOEHHOCTH CTPOSHHS aTOMOB, IMPOCTHIX BEHIECTB M COSAMHEHUI B 3aBUCUMOCTH OT
noJyioxeHus neMeHToB B [lepuoamdeckoit cucreme. Yriiepoa. AuioTporHbie MOAUUKAINK: anMa3, rpaduT. AMop(HBINA yriaepoa u ero copra:
caka, aKTUBUPOBAHHBIN Yrojb. AncopOrus. XuMuueckue cBoicTBa yriaepoaa. Kokcoxummuueckoe npou3BOACTBO U €ro mpoaykuus. KapOusl.

Oxkcua yraepona(ll): crpoenne Monexyibl, moiaydeHue u ero cBoiictBa. Oxcun yriepoaa(lV): crpoeHne MoOneKynbl, TOJYYeHHE U €T0
cBo¥icTBa. YrosbHas Kuciota. Comu yrojibHOM KUCIOTHI: KapOOHAThI ¥ THAPOKapOOHAaThl. TexXHUUecKas v MuIleBas coja.

Heoprannueckue n opraHMuecKue BEIIeCTBa. YTIJIEBOAOPOIbl. XMMUYECKOE CTPOCHHE OPraHMYECKHX BEILECTB, KaK MOPSAIOK COCIUHEHHS
aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

MertaH, 3TaH, Kak HpeJeibHbIe YIIeBOAOPOAbl. DTHIIEH W aleTUJIeH, KaK HempeseibHble (HEHACBIICHHBIE) YIIeBOAOpoAbl. ['opeHue
yIIIeBOAOPOAOB. KauecTBeHHbBIE peakiny Ha HEeNpeAeTbHbIE COSTNHEHHS.



OTUJIOBBIN CIIUPT, €ro MOJy4YeHHe, MpUMEHeHne U pusnonoruyeckoe Aeiicraue. Tpéxaromuslii cnupt raunepuH. KauecTBeHHas peakuus
HA MHOT'OATOMHBIE CIIUPTHL. YKCYCHas - IPEICTaBUTEIb Kilacca KapOOHOBBIX KHCIIOT.
Kpemnnii, crpoenue ero atroma u cBoiicta. Kpemuuii B nmpupoae. Cununuasl u cunad. Oxkcua kpemuusi(1Y). Kpemauesas kucinora u e€
COJIN.
[TpousBocTBO cTEkIa U IIeMeHTa. [IpoayKIus CUIMKATHOW MTPOMBIIIJICHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, dhapdop, dasHc.
OnTryeckoe BOJIOKHO.
Hewmerannel B npupoje. @pakuMoHHAs NEPETOHKA >KMJKOIO BO3JyXa KaK CIOCO0 MOJIY4YEHMs KUCIOpoJa, a3oTa, aproHa. llomydenue
docdopa, kpeMHus, X0pa, oaa. DIEKTPOIU3 PACTBOPOB.
[TomyueHnue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIIOTUYECKAsl CXeMa, METO]] KUTISIIETO CIO0sI, IPUHIUIIBI TEMI000MEeHa, IPOTUBOTOKA U
uupkyssiuu. OneyM. [Ipou3BoACcTBO aMMHuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JlemoHCcTpanun
e Komnekus HeMeTamIoB.
e Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISPHBIE.
e (O30HATOP U NPUHLUIIBI €70 PabOTHI.
e ['opeHue HeMETaJUIOB - MPOCTHIX BEIIECTB: cepbl, pocopa, JPEeBECHOTO YIIIs.
e (OOpa31pl raJIoreHOB - MPOCTHIX BEIIECTB.
e B3auMoJelCTBHUE raJOreHOB ¢ METaNIaMH.
e BriTecHeHue xj0pa OpOMOM WK H0]1a U3 PACTBOPOB UX COJIEH
e Komreknus IpupOgHBIX COEIUHEHHH XJI0pa.
e BsaunmoaeiicTBre cepbl ¢ METAIIAMMU.
e ['opeHue cepsl B KHCIOPOJE
o Komnekmus cynbGUAHBIX PY/I.
e KauecTBeHHas peakius Ha Cyab(UI-MOH
e (OOeciBeuyrBaHNE OKPAIICHHBIX TKaHEH U IIBETOB CEPHUCTHIM T'a30M.
e Bs3anmonaeincTere KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEJIBIO.
e OOyriuBaHNe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.
e Buneodpparments! u cnaiianl «lItuusu 6azapbi».



[onmyuyenue, cobupanue U pacro3HaBaHHE aMMHAKa.

Pasnoxenne 6uxpomara aMMOHHUSI.

B3auMopeiicTBuE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEJBIO.

l'openue uyepnHoro nopoxa

Pa3znoxeHne HUTpaTa Kanus U TOPEHUE APEBECHOIO YrojibKa B HEM

OO6pa3ibl TpupoAHBIX coenuHenuid pocdopa.

I'openue gocdopa Ha Bo3ayXe U B KUCIOPOJE.

[Toyaenue 6emoro gochopa u UCIIBITAHUE €TO CBOWCTB

Komnexkuust «O0pa3iibl IPUPOAHBIX COEAUHEHUHN YTIIepOoaa»

[Toptper H. JI. 3enunckoro. Ilornomenne akTHBUPOBAaHHBIM YITIEM PACTBOPEHHBIX BELLIECTB WUJIU T'a30B.
VY eTpoicTBO MPOTUBOTA3A.

Mopenu MOJeKy1 METaHa, 3TaHa, ITUICHA U alleTUJICHA.

BsaumoneiicTBue 3TueHa ¢ OpoMHON BOJION M pacCTBOPOM IepMaHTaHaTa Kajusl.
OO01re XMMUYECKHE CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KHUCIIOTHI.
KauecTBenHas peakiiysi HA MHOTOATOMHBIE CITUPTHI.

Komnekuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN KPEMHUS.

Komnnekuus crekina, kepaMUKH, IEMEHTA U U3/1€TUH U3 HUX.

Komnekuus npoayKuu CUIMKATHON MPOMBIIIIEHHOCTH.

BuneodparmenTs! u cnaiasl «[I[pon3BoACTBO CTEKIA U IEMEHTAY.

Komnexuus «IIpupoaHsle coeqMHEHNsT HEMETAIUIOBY.

Buneodpparments! u cnaiasl «PpakinoHHAs IEPETOHKA KUIKOTO BO3AyXa»
Buneogpparmentst u cnaiasl «llonydenne Bogopo/a, KUCIOpoAa U TaIoreHOB 3JIEKTPOIUTHUECKUM CIIOCOOOMY.
Mopenu anmnapaToB Juisl IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopenb Kunsmero cios.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentst u crnaiiast «IIpoM3BoICTBO CEpPHOM KUCIOTHDY.
BuneodparmenTsl u cnaiasl «IIpor3BoacTBO aMMHaKay.

Komneknusa «CoIpb€ 17151 MOTYYEHUSI CEPHOM KUCIOTHD.



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. Kauectsennsie peakiuu Ha Gocdar-1oH.

36. [TonyyeHue U CBOWCTBA YrOJIBLHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

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

2. 3yuenne CBOWCTB CONISIHON KUCIIOTHL.

3. 3yueHue CBOWCTB CEPHOM KHCIIOTHL

4., TlonyueHre aMMHUaKa ¥ M3y4E€HUE €r0 CBOKUCTB.

5. TMonyuenue yriaekueioro raza ¥ M3y4eHue ero CBOMCTB.
MeTasnbl M X COeIMHECHHS

[Tonoxenue meramioB B llepuoanmyeckon cucreme xumuueckux sneMeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB M KPHUCTAJUIOB.
Merauinueckass CBS3b M METAUIMYECKAsl KpUCTAUIMYECKas permeTka. PU3NYecKHe CBOWCTBA METAJUIOB: JJIEKTPO- M TEIUIONPOBOIHOCT,
OTpakaroias CrioCOOHOCTb, MIACTUYHOCTD. CIiaBbl YEPHBIE U I[BETHEHIE.

Mertauibl KaKk BOCCTAaHOBUTENU. DJIEKTPOXUMHUYECKUN DSl HANpsOKEHUH. B3auMoJelcTBue METAUIOB ¢ HEMETaulaMHu, OKCHAaMH, KHCJIOTaMH,
COJIAMH. AJIFOMUHOTEPMUS.

CtpoeHne aToOMOB W TMPOCTBIX BEHICCTB IIETOYHBIX METAJIOB. 3aBUCUMOCTh (M3MYECKUX W XMUMHYECKUX CBOWCTB IIEJIOYHBIX METAUIOB OT
3apsiioB Anep uX aroMoB. OKCHUJIBI U TUAPOKCUABI HIEJIOYHBIX METAUIOB, UX MOJy4Y€HUE, CBOMCTBA, IPUMEHEHHE. BaxkHellne con 1mea0uHbIX
METAJJIOB, UX 3HAYEHUE B )KUBOM U HEKUBOW MPUPOJIE U B )KU3HU YEIIOBEKA.

CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIETOYHO3EMENBHBIX METAIJIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIEIIOYHO3EMETHHBIX
METAJVIOB OT 3apsiioB siep UX aToMoB. OKCUABI M TUIPOKCHABI IIETIOYHO3EMENBHBIX METAIOB, MX MOJYY€HHE, CBOWCTBA U NMPUMEHEHHE.



Baxxueiimue conu ménouHo - 3eMeNbHBIX METANIOB, MX 3HaYCHHE B MIPUPOJIE U KU3HU ueroBeka. KapOoHaThl U ruipokapOOHAThI KAJIbLIUA.
XKéctkocTh BOnbI: BpeMeHHas U mocTosHHasA. CrocoObl yCTpaHEeHUs BpeMeHHOU kE€cTKocTH. CrocoObl ycTpaHeHHs] TMOCTOSIHHON KECTKOCTH.
Honutel. CoenuHeHUs alOMUHUSA B Mpupoae. XUMHUECKHE CBoilcTBa amoMuHUsA. OCOOEHHOCTHM OKCHIAa U TUIAPOKCHIA aTIOMUHHUSA Kak

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

Ocobennoctu cTpoeHus aroma sxeinesa. JKene3o B npupoje. Baxueimue pynsl sxene3a. Oxcuabl u ruapokcuabl xxeneza(ll) u xenesa(lll). Conn
xeneza(ll) u xxenesa(lll). OOHapy)eHHEe HOHOB KATHOHOB JKeJie3a B pacTBOpe. 3HAYCHHUE COSTMHCHUN Kele3a.

Koppo3zus xumuueckas 1 3JIeKTpoXuMudeckasi. 3aluTa METaJIIoB OT KOppo3uu. MeTaiuisl B ipupojie: B CBOOOJIHOM BUJE U B BUJIE COCTUHEHUIA.

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

[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.
JlemoHCcTpanumn

B3aumopeiicTBue HaTpus, TUTHS U KaJbLHs C BOJOM.

I'openue Hatpus, Maraus u xese3a B KUCIOPOJE.

Bcenblka TepMUATHOM CMeCH.

B3aumopeiicTBre cMecH MOPOUIKOB CEPBI U KeEJEe3a, [IMHKA U CEPBIL.

BianMogeiicTBue amfOMUHNS ¢ KUCIOTaMU, IMICI0YaMHi U BOJIOMH.

BzaumopeiicTBue kene3a U MeIH C XJIOPOM.

B3aumoneiicTBue Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOW M a30THOM KUCTOTON (pa30aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
Okpacka TIaMeH! COeTMHEHUSIMH IIEeTOYHBIX METAJIJIOB.

Okpacka rIaMeHu COeIMHEHUSIMU 1IETOYHO3EMENIbHBIX METAIIJIOB .

["amienne U3BeCcTH BOOOM.

ITonyuenue KECTKOW BOABI B3aUMOJIECTBUEM YIJIEKUCIIOr0 ra3a € U3BECTKOBOW BOJIOM.
YcTpaHeHne BpeMEHHOM JKECTKOCTH KUMISTYEHUEM U T00aBKOU COJIBI.

YcTpaHeHne NOCTOSIHHOM JKECTKOCTH 100aBKOM COJIBI.

WNonunTsl 1 npuHIMN UX AelcTBUA (BUACO(DpPArMeHT).

Konnexuust npupoHbIX COEAUHEHUN aTIOMUHMSL.

BuneodparmenTs u cnaiiapl «OKCHI aTIOMUHUS U €70 MOAU(PUKAITAN.

[Monydenue ampoTepHOTO THAPOKCUIA ATIOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

KOJ'IJ'ICKI_II/ISI «XHUMHYECKUE UCTOYHUKHU TOKA.



* PesynbTaThl AIUTENBHOIO 3KCIEPUMEHTA 110 U3YUYEHHUIO KOPPO3UU CTAJIBHBIX U3/IEJINN B 3aBUCUMOCTH OT YCJIIOBUI IIPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) sogopomom.
* BugeodparmenTsl u cnaiiibl « [pou3BOACTBO UyTryHa U CTAIHY.
* BugeodparmeHnTsl u crnaiiapl «3aenus U3 yyryHa u CTamm.
* Bugeodparmentsl u cnaiiipl «I Ipou3BOACTBO aTFOMUHUS.
JlabopaTopHbIe ONBITHI
39.BsaumoseiicTaue xenesa ¢ pactBopoM cyibdara meau(ll).
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. PeleHue SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTasuiby.
XuMus M OKpy:Kamoas cpeaa

Crtpoenue 3eMmu: sSApo, MAaHTHS, 3eMHas KOpa, X XUMUYECKUH cocTaB. JIutocdepa u e€ xumuueckuii cocraB. MuHepaibl. Pynbr.
Ocanounslie moposl. [Tone3nsie uckomaeMble. XUMUYECKU cocTaB Tuapochepbl. XUMUYECKHH cOCTaB aTMOCHEPHI.
HcTouHmKr XUMHUYECKOT0 3arpsi3sHEHUST OKpYXKatolen cpepl. [ 1obanbHbIe YKOIOrHYecKre MpoOaeMbl YeI0BeUeCTBa: MTAPHUKOBLIN 2P (deKT,
KHUCIJIOTHBIE IO, 030HOBBIE BIPHI. MEXTyHApPOIHOE COTPYIHUUECTBO B 00JIACTH OXPaHbI OKPYKAIOIIEH CPeIbl OT XUMUYECKOTO 3arps3HEHUS.
«3enéHast XuMus».
JleMoHCTpPaLun

*  BuneodparmenTs u cnaiiapl «CTpoeHue 3eMiH U €€ XUMUYECKUI COCTaB.

*  KosuteKiusi MUHEpaJIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl METamnoBy.

*  Buneodparmentsl u cnaiiapl «I 1o0ambHBIE YKOJIOTHYECKUE TPOOIEMBI YEIIOBEYECTBAY.
JlaGopaTopHbie ONBITHI
43. U3yuenue rpaHuTa.



O0001eHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY
CrpoeHnue aTomMa B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOro 3emMeHTa B [lepronnueckoii cucreme. CTpoeHre BEIIECTBA: XUMHUUECKas CBS3h
U KPUCTAJUTMYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 00pPa30BaHHBIX 3JIEMEHTAaMH MTPOCTHIX BEMIECTB (METAJUIOB, HEMETAIUIOB, 0J1aropoHBIX
I‘a30B) OT IIOJIOXKCHUA 3JICMCHTOB B HepI/IOl[H‘IGCKOI;'I cucteMe. Tunomorus HCOPraHNYCCKUX BCIICCTB, ACJICHUC X HA KJIACCHI U I'PYIIIIbI.

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

obMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE pCaKnunu.
XHMHUYEeCKHEe CBOMCTBA IIPOCTBIX BCHICCTB. XapaKTeprle XMMHUYECKHE CBOICTBA coneo6pa3y101unx OKCHIOB, THAPOKCHUIOB (OCHOBaHI/Iﬁ, KHCIIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TeMAaTHUECKHI IIJIaH

Ne HaumenoBanue pa3zaenos (TeM) KommuecTBo yacos B ToM yuciie Ha mpoBeneHue
0 MporpamMme [TpakTryeckux padboT KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 21 2 2
2 Baxkneiiiue npeacTaBuTeM HEOPraHUIECKUX BEIICCTB. 18 3 1
KonnuecTBeHHBIE OTHOIICHHS B XUMUU
3 OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [Tepnonnueckuii 3akoH u Ilepmomuyeckas cucrema 8 1
xuMH4ueckux 35emMeHToB . . Menaeneesa u ctpoeHue
aToMa
5} Xumuaeckas CBSI3b. OKHUCIUTENHEHO - 11 0 2
BOCCTAHOBUTEJIbHBIC PEAKIINH
Peseps 2
Hroro 70 6 7
9 knacc
1 [ToBTOpenue n 0600IIeHNE CBEACHUH 1O KypCy 8 5 1
KJ1Iacca. XMMHAYECKHE PEeaKIuu
2 | X¥MHYeCKHEe peakllii B pacTBOPAX 10 1 1
3 Hewmeranibl 1 uX coeTMHEHUsI 25 4 1
4 Mertasuibl U UX COeAMHEHUS 17 2 1
5 | Xumus u okpyxaromas cpeja 2
6 O0600611eHre 3HaHUH IO XUMHHU 32 KYpPC OCHOBHOM 7 1
mwkoJibl. [ToaroroBka k OCHOBHOMY rOCy1apCTBEHHOMY
sk3ameny (OI'D)
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 TPUHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJIa POCCHICKON XMMUYECKOH HAyKH B MUPOBYIO XHMHIO;
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-HAYIHON KAPTHHBI MUPA, HEOTHEMJIEMOM YacThI0 KOTOPOH ABJIAETCS XMMUYECKas KAPTHHA MUPA;
4) oenadenue cCOBDEMEHHBIM A3BIKOM, COOTBETCTBYIONIMM YPOBHIO Pa3BUTHs HAYKH M OOLIECTBEHHOI MPAKTUKH, B TOM YHCIIE M XUMUYECKUM;
5) oceoenue connanbHbIX HOPM, TPABHII MOBEICHHUS, POJIe ¥ (GOPM COLMANBHOM KU3HU B COLIMYME, IPUPOJIE 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 PE3YJIbTATAMH, OCYUCCMEIeHIe KOHTPOJIS CBOEH IEATENBHOCTH B IPOIIECCE TOCTHKEHHUS
pe3ymabTaTa, onpedeienue Clioco00B IEUCTBUI TIPU BBHIMOTHEHUH JIA0OPATOPHBIX U IPAKTUUECKUX paOOT B COOTBETCTBHH C NMPABWIIAMU TEXHUKH
0€30ITacHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIIUH, IOTydeHHE U aHAIIM3 €€, co3/aHie HH(QOPMAIMOHHOTO IPOLYKTA U €ro IPe3eHTaLHS;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIEPALIMii: AHAIIM3A M CHHTE3a, CPABHEHHUS U CUCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIlUH,
8blsi6/IeHIUe TTPUIUHHO-CIICICTBEHHBIX CBSI3€H U HOCMpOeHUe JTOTHIECKOTO PACCYKACHUS U YMO3aKII0UeHUs (MHIYKTUBHOTO, JEAYKTUBHOTO U TI0
AQHAJIOTUH) HA MaTepHalie ECTECTBEHHO-HAYYHOT'O COJIePIKaHNUS;

6) yMmeHue Co31ar0T, IPUMCHATb U Hp606p330BBIBaTB 3HAaKM U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA yqe6H51x 1 IMO3HABATCJIbHBIX 3aJa4,



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:

BbInyCKHUK HAYy4YUTCSH:

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

® ONUCHIBATH CBOMCTBA TBEPIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCISAS UX CYIICCTBCHHBIC PU3HAKH,

® PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «MOJIEKYIay, «XUMHYECKHUH II€MEHT, «IIPOCTOE BEILIECTBOY,
«CII0)KHOE BEIIIECTBOY, «BAJICHTHOCTDY, «XUMUYECKAsI PEAKIIUS», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

® pacKphIBaTh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISPHON TEOPUH;

® pa3IMYaTh XUMUUYECKHE U (PU3UUECKUE SIBICHUS;

® Ha3bIBATh XUMUYECKUE DIIEMEHTHI;

® ONpEeIeNsITh COCTAaB BEIIECTB MO UX GopMysam;

® OMNpEeaeNsITh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSIX;

®  OMNpEeneNsITh TUI XUMHUUYECKUX PEaKIIHii;

® Ha3bIBATh NMPU3HAKU U YCIOBUSA MPOTEKAHUS XUMUYECKUX PEAKIIUN;

®  BBIABJIATH IPU3HAKHU, CBUAECTENCTBYIOIINE O MPOTEKAHUU XUMUYECKON pEaKIIMU IPHU BBIMOJIHEHUU XUMHUYECKOTO OTIbITA;

® COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHECHUI,

® COCTaBJIATh YPAaBHEHUSI XUMHUUECKHUX PEAKIINIA,

e cobOmoaTh MpaBuia 6e30nacHol paboThl IPU MTPOBECHUH OIBITOB;

® MOJH30BATHCS TAOOPATOPHBIM O0OPYIOBAHUEM H TTOCYIOM;

®  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB;

®  BBIYHCISATH MACCOBYIO JOJI0 XHMHUYECKOTO dJIEMEHTa 10 GopMyJie COSTUHEHHUS;

®  BBIYHCIATH KOJIMYECTBO, 00BEM HIIM MAcCy BEIIECTBA M0 KOJIUYECTBY, 00bEMY, MAaCCE€ PEareéHTOB WU MPOAYKTOB PEAKITUH;

® XapakTepu3oBaTh (U3MYECKUE U XUMHUYECKUE CBOMCTBA MMPOCTHIX BEMIECTB: KUCIOPOa M BOJIOPOIA;

® [I0Jy4aTbh, COOMPATh KUCIOPOJ U BOJIOPOS;



pacrno3HaBaTh OIBITHBIM IYTEM ra3000pa3Hble BELIECTBA: KUCIOPOA, BOAOPOL;

pacKphIBaTh CMBICII 3aKOHAa ABOTaipo;

PACKpBIBATh CMbICII IOHATUH «TEII0BOM 3 (eKT peakun», «MOJSIPHbIA 00beM»;

XapakTepu3oBaTh (pU3nyecKre 1 XUMUIECKHUE CBOMCTBA BOBI;

PacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOP»;

BBIUHUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPraHUYECKUX BELLECTB;

XapakTepu3oBaTh (pU3MUECKHE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB: OKCUA0B, KUCIOT, OCHOBAaHU,
COJIeH;

OIpeNeNATh IPUHA/JIEKHOCTh BEIIECTB K ONPEEICHHOMY KJIacCy COeTUHEHUH;

COCTaBIIATH (POPMYJIBI HEOPTAHUIECKUX COSTMHEHUI N3YYSHHBIX KIIACCOB;

IPOBOAMTDH OIBITHI, HOATBEPKIAIOIINE XUMUUECKHE CBOMCTBA U3yUYEHHBIX KIAaCCOB HEOPTaHUYECKUX BEILIECTB;

pacIio3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U I1eI0Yel 0 U3MEHEHUIO OKPACKU UHIMKATOPa;

XapaKTepu30BaTh B3aMMOCBSI3b MEX/Y KJIacCaMU HEOPraHMUYECKUX COEANHEHUN;

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

OOBSICHATh (PU3UUECKUI CMBICT aTOMHOTO (IIOPSIKOBOT0) HOMEPa XMMUYECKOT'0 3JIEMEHTa, HOMEPOB T'PYIIIBI U MEPHOJa B MEPUOANYECKON
cucreme /I. 1. Menneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS aTOMOB, CBOIMCTB 3JIEMEHTOB B Mpeieiax MajbIX MEPUOI0B U INIABHBIX MOATPYIIIL;
XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIUs) HA OCHOBE UX IOJIOKEHUSI B Ileproaudeckoit cucreme [1. U.
MeHnieneeBa 1 0COOEHHOCTEN CTPOEHUS UX ATOMOB,;

COCTAaBJISITh CXEMBI CTPOCHHMS aTOMOB IepBbIX 20 351eMeHTOB nepuoandeckoi cucreMsl J[. . Menneneesa;

pPacKpbIBaTh CMBICH MOHATUMN: «(XUMUYECKAsI CBSI3bY», JIEKTPOOTPULIATEIBHOCTHY;

XapaKkTepu30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOICTB BEIIECTB OT THUIA KPUCTAIUTMUECKON PEIIETKH;

OTIpeeNATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COECIMHEHUSX;

n300paxaTh CXeMbl CTPOCHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BHIAMU XUMHUECKUX CBSI3EH;

PacKpbIBaTh CMBICH IIOHATUHN «MOH», «KATHOH», «QHUOH, «AJEKTPOJIUTHD), «HEIIEKTPOJIUTHIY, «ANEKTPOIUTHYECKAS JUCCOLALIMY,
«OKHUCITIUTEIbY», «CTENEHb OKUCIICHUSA», KBOCCTAHOBUTEINDY, «OKUCICHHUE), «BOCCTAHOBJICHHEY;



® ONpPEAENATh CTENEHb OKUCICHUS aTOMA JIEMEHTA B COEIMHEHUY;

® PACKPBIBATH CMBICI TEOPUHU IJIEKTPOJIUTUYECKON JUCCOLMALINY;

® COCTaBJIATb YPaBHEHUS JJEKTPOJIUTUYECKON JUCCOIUALMHU KUCIIOT, LIEI0UYEH, COJIEH;

® OOBSCHSATH CYIIHOCTb MPOIIECCa IEKTPOTUTHICCKON TUCCOIMAIIMH U PEAKIINI HOHHOTO OOMEHa;

® COCTaBJIATH MOJIHBIC U COKpAIIEHHBIC HOHHBIC YPAaBHEHUS PEaKIuii OOMEHa,

® OmpeleNsTh BO3MOXXHOCTh IPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa;

® [IPUBOJHTH PEAKLIHH, IOJTBEPKAAOIIME KAUYECTBEHHBIN COCTaB PA3JIMYHbIX BEILIECTB;

®  ONpEAENATh OKUCIUTENb U BOCCTAHOBUTEIND;

® COCTaBJIATb YPaBHEHUS OKHCIIUTEIBbHO -BOCCTAHOBUTEIIbHBIX PEAKIIHII;

e Ha3bIBaTh (DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKON peaKiny;

e KIacCH(UIUPOBATh XMUMHUYCCKUE PEAKIIMH 110 PA3TUIHBIM IPU3HAKAM;

®  XapaKTEepU30BaThb B3aMMOCBSI3b MEXK/Y COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU HEMETAJIIOB;

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

® pacro3HaBaTh OMBITHBIM MTYTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIBIN ra3 1 aMMHaK;

®  XapakTEepH30BATH B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMU METAIIJIOB;

e Ha3bIBaTh OPraHMUYECKHE BEIIECTBA MO UX (hopMylie: MeTaH, 3TaH, dTUJIIEH, METAHOJI, 3TaHOJI, TTTUIEPUH, YKCYCHAs KUCIIOTa,
aMUHOYKCYCHasi KUCIIOTa, CT€apUHOBAs KUCIIOTA, OJIEMHOBAsL KUCIIOTA, TJII0K03a;

® OILICHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIEl Cpe/ibl HA OpraHU3M UYE€JI0BEKa;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TOBCEAHEBHOM KU3HH,

® ONpeAeNsaTh BO3MOXHOCTb MPOTEKAHUS PEAKIU HEKOTOPBIX MPEACTABUTENEH OPraHMYECKUX BEMIECTB C KUCIOPOI0M, BOJOPOIOM,
METAJIJIAMH, OCHOBaHUSAMHU, TAJIOTEHAMH.

Bl)ll]yCKHI/lK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

* gblIOBU2AMD U npoeepAntb IKCNEPUMERMAIbHO cUnone3bl O XUMUYECKUX ceolicmeax eeuiecne Ha OCHogse 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 COKpaWéHHblM 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,

* gbIOBU2AMb U npoeepAntb IKCNEPUMERMAIbHO cUNOne3sbl 0 pe3ylbmamax 6030elicmeust Pasiuvyrnblx qbakmopoe HA U3MeHeHUue cKkopocmu
XUMUYECKOU peakyuu,

*  UCNOB308aMb NPUOOPEMEHHBIE 3HAHUSA OISl IKOLO2UYECKU 2PAMOMHO20 NOBEOEeHUsl 8 OKpYicarowel 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 Uunpopmayuu;
*  0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL NO XUMUU OJisl NPAKMUYECKOU 0esImelbHOCMU Yel08eKa;

* co30aiom mooenu u cxemvl OJisl peuleHusl Yy4eOHbIX U NO3HABAMENbHBIX 3A0ay, NOHUMAMb He0OX0OUMOCHb COONI00eHUS NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONIb30BAHUIO JIeKAPCMS, Cpedcma Oblmo6ot Xumuu u op.



MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

@DenepanbHbI roCy1apCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT MPEIyCMaTPUBAET U3YYEHHUE Kypca XMMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6acTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumun B 8—9 kiaccax paccuntan Ha 2 yaca B Henmenio B oObeme 140 ydueOHBIX yacoB. M3ydeHHe 3TOTO Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D o XumuM Kak rnpeamera o Beloopy.

[Ipemnaraemslii Kypc, XOTsl 1 HOCUT OOLIEKYIbTYPHBIM XapaKTep U HE CTaBUT 3a]ady NpoecCHOHAIBHON MOATOTOBKH 00yYaromuXxcs, TeM He
MeHee, MI03BOJISIET UM ONPEAETUTHCS C BBIOOPOM NMpoduist 00yueHus B cTapliel HIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knacc»

1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 1iisi 00meodpa3oBatenbHbix opranusamuii / O. C. T'abpuensia, U. I'. Octpoymos, C. A. Crnagkos.
— M.: IIpocseuienue, 2019

2. Taopuensa O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca ydeOHoe mocoOme st oOmeoOpa3oBaTenbHbix opranm3anuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 3a7au W ympaxHeHHil. 8 kiacc: ydeOHoe mocobue i obiieodpazoBatenbHbix opranusanuii/ O. C.
INabpuensu, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Tabpuensn O. C. Xwummsa. Terpaap [ 51a0OpaTOpPHBIX OMNBITOB M MpaKTUYeCKUX paboT. 8 kiacc: ydyeOHOe mocodue s
obmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensy, U. B. Akcénosa, . I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas terpanb. 8 kiacc: ydeOHoe mocobue s obmeodpazoBatenbubix opranusanuii / O. C. I'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 xiace : yueOHHK Jiis o0nieoopazoBarenbHblx opranusanuii / O. C. Tabpuensn, M. I'. Octpoymor, C. A.
CnanxoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumusa. Metoandeckoe nocodue s 9 knacca: yuaed. mocobue ans odmeodpazoBarensHbix opranmsanuii / O. C. ['abpuensH,
. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpoceemenue, 2019

3. Tabpuensu O. C. Xumus. COOpHHMK 3a/au U yHOpaxHEeHUH. 9 kiacc : ydyeOHoe mocobue ans obmeodpazoBaTenbHbIx opranusanuit/ O. C.
INabpuensu, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwummsa. Terpamp s 1aOOpaTOPHBIX ONBITOB M TMPAKTHUYECKWX pabor. 9 kimacc : ydeOHOe mocoOue s
obmieoOpa3zoBarenbHbx opranuzanuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

5. Taopuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yueOHOe mocodue Juis oomeodpazoBaTebHbIx opranu3zaiuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnwie cpedocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuUKH: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabIuIl 1
CIPAaBOYHBIX MATEPUAIIOB), BECEIIasi XUMUsI, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKHUX CBEIICHHI).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBae€T 000 BCEM MHTEPECHOM, YTO MPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHKH H XUMHU», B KOTOPOM IPEICTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOIN HH(OPMAIIHH, TTO3BOJISIONICH YBIICYh YUCHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
. http://c-books.narod.ru BceBo3moskHas tuTepaTypa o XHUMHUH.
. http://www.drofa-ventana.ru M3BecTHOE M31aTeNbCTBO Y4eOHOM IUTEpaTypbl. HOBUHKHM HAy4YHO-NOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHHUT 110 XHMHUH.
. http://1september.ru XKypnan mis yanrteneit 1 He TOJIBKO. bojbioe konmnyecTBo paboT yYSHHKOB, B TOM YHCIIE M UCCIIEA0BATEILCKOTO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii IIKOIBHBIN MOPTA CO CChUIKAMU Ha 00pa30BaTeIbHbIE CAaHThI IO XUMUH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHUX AJIEMEHTaX, WTIOCTPUPOBAHHBINA AKCIIEPUMEHTOM
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Ka.nem[apﬂo- TEeMaATHYE€CKO€ IVIAaHMPOBAaHUE

8 ki1acc
Ne Hara Tema ypoka dopma Buabl yueOHO# qeiTeJIbHOCTH
n/n Ilnan dakrt OpraHu3aun
ypoKa
HavanbHble NOHATHA U 3aKOHBI XuMHH (21 4)
1 [Ipeamer xumun. Pons xummun Ypok ycBoeHus OOBACHAIOT, YTO MPEIMETOM U3YUCHHSI XUMUU SIBISIFOTCS
B )KM3HU YEJIOBEKA HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX IpeBpauieHus. Pasnnyaror Tena u
BEILECTBA, BEILIECTBA U MAaT€pUaibl. Y CTAHABIMBAKOT IPUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEXK/Yy CBOMCTBAMM BEILLECTB U UX
MIPUMEHEHUEM
XapakTepusyroT MOJIOKUTEIbHYIO U OTPULATENIbHYIO POJIb XUMUU
B )KM3HU COBPEMEHHOT0 OOIIECTBA.
ApPryMEHTHPYIOT CBOE OTHOIIEHUE K XeMOo(pmimu 1 xeMohoOuu.
2 MeToapl H3y4eHHs] XUMUU Ypok ycBoeHus XapakTepu3ylOT OCHOBHBIE METOAbl M3Y4YEHHUS €CTECTBEHHO-
HOBBIX 3HAHUI HAyYHBIX JUCLHUIUIMH.
[IpuBoasT mnpuUMepbl MaTEepUANbHBIX M 3HAKOBBIX  WIJIU
CHUMBOJIBHBIX MOJIEJICH, HCIOJB3YeMBIX Ha ypokax (u3ukw,
OuoJsioruu u reorpaduu.
Cobuparor 00bEMHBIE U IIAPOCTEPIKHEBBIE MOJEIU HEKOTOPBIX
XMMHUYECKHX BEIIECTB
3 Bxonnas quarsocruueckas KonTponbublii ypok | [IpuMeHsIOT Ha IpaKTUKE paHee U3yYeHHBIH MaTepuai, padboTas
pabota 10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CIIOKHOCTH,
BBITIOJIHSIIOT KOHTPOJIBHYIO PalOTYy.
4 ArperaTHbl€ COCTOSIHUS VYpok ycBoeHus Pa3nuyaroT Tpu arperaTHbeIX COCTOSIHMSI BEILIECTBA.
BELIECTB HOBBIX 3HAHUI VYcraHaBnMBaOT B3aMMOCBSI3U MEX/1y HUIMHM Ha OCHOBE B3aUMHBIX
[IEPEXO0/I0B.
NnmocTpupytoT 3T Nepexo/ibl NpUMepamH.
HaGnronaroT XuMHU4YeCcKUid SKCIIEPUMEHT U delarom BBIBOJbI Ha
OCHOBE HaOIIOAEeHU I
5 IT. p Ne 1 «3HakoMCTBO € VYpok - mpaktukyMm | PaboratoT ¢ 1abopaTopHbIM 000pyI0BaHHEM M HarpeBaTeIbHBIMU

1a00paTOPHBIM
obopynoBanueM. IIpasuna Th
npu pabote B kKabuHeTe
XUMUU»

HpI/I60paMI/I B COOTBETCTBUU C IIpaBUJIaMU TCXHUKU
0€30MacHOCTH.

BrimonHs0T npocTeiiiye MaHUIYJISIUN ¢ Ja00paTOPHBIM
00opynoBaHUEM: C TaOOPATOPHBIM IITATUBOM, CO CITUPTOBKOM
OdopmisttoT OTYET O MPOCIIAaHHON paboTe




dusunueckue IBICHUA B
XHUMHUHU

KomOunnpoBaHHBIT
YPpOK

Paznuyator Qusnueckue u XUMHYECKUE SBJICHUS, YUCThIC
BemiecTBa u cMecu. Kimaccudumupyror cmecn.

[TpuBoIAT mpUMeEpBI CMECcel pa3IMuyHOIO arperaTHoro
COCTOSIHUS. Y CTaHABIMBAIOT PUYUHHO-CIIC/ICTBEHHBIE CBS3U
MeXy (U3NYECKUMU CBOMCTBAMHU BEUIECTB CMECH U CIIOCOOaMuU
WX pasfeneHus. PasnuvaroT ux, OMUCHIBAIOT U XapaKTEPU3YIOT
MIPAKTUYECKOE 3HaYCHHE.

[T.p.Ne 2 «AHanu3 MOYBHI»

YPpOK - IpaKTUKYM

Paboratot ¢ 1abopaTopHbIM 000PYIOBaHUEM U HarpeBaTEeIbHBIMU
pruOOpaMu B COOTBETCTBUH C MPABUIIAMH TEXHHKH
0€30IMacHOCTH.

BeinonHsA0T mpocTeiiinme npuéMbl 00palieH s ¢ 1a00paToOpHBIM
000pyI0BaHNEM: BOPOHKOH, (PHIIETPOM, CITHPTOBKOM.
HaGio1ar0T 3a CBOMCTBaAMH BEILECTB U SIBJICHUSMH,
DpOUCXOJAIIMMH C BEIICCTBAMMU.

ONHCHIBAIOT XUMHYECKHI SIKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOT0) SI3BIKA M SI3bIKA XUMHUH.

JlenaroT BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO YKCIICPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
y4eHue. XUMHUYECKUE
DJIEMCHTHI

Ypok ycBoeHUs
HOBBIX 3HAHUU

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

PasznuyaroT npocThie U CI0KHBIE BELIECTBA, BELIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHMSL. Yemanasauearom
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy COCTaBOM MOJIEKYJ U
CBOMCTBAMH aJNIOTPOITHBIX MOAU(DUKALIUI KUCTIOpOa.
DOopMYIHPYIOT OCHOBHBIE MTOJIOXKEHUSI aTOMHO-MOJIEKYJIIPHOTO
y4EHUs

3HAKN XUMHUUYECKUX
JJIEMEHTOB.

Ypoxk-uccienoBanue

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

OOBACHAIOT STUMOJIOTHYECKIE Hayalla Ha3BaHU XUMHYECKHIX
9JIEMEHTOB M MIX OT/ACJIbHBIX TPYIIIL.

10

[Tepunoanueckas Tabauia
XAMHUYECKUX djiemeHToB /I, .
Memneneena.

Ypoxk-uccienoBanue

OnuChIBAIOT CTPYKTYPY TaOIUIIBI XUMHUECKHUX demMeHToB /1. .
MenneneeBa. PaznuyatoT KOpOTKONEPHUOIHBIN U
JUIMHHOIIEpUOIHBbIN BapuaHThl [lepuoanueckon cucremsr /. U.
MenneneeBa

11

Xumuueckue GopMyJibl

Ypok ycBoeHUs
HOBBIX 3HAHUU

OToOpakaroT COCTAaB BELIECTB C MOMOIIbI0 XUMUUECKUX (hopMyit.
Pasnuyaror nanekcel v koaddunrentsl. Haxonsat
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Xumuaeckue GopMyIbl

Ypoxk-uccienoBaHue

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

bopmyIb

13 BayieHTHOCTB Ypok ycBoeHus OOBACHAIOT YTO TaKOE BaJIEHTHOCTh. [loHMMalOT oTpakeHue
HOBBIX 3HAHUI NOpsAJIKAa COEIMHEHNUS] aTOMOB B MOJIEKYJIaX BELLECTB

14 BanentHocTh VYpOK-TIpakTHKyM | IIOCPEACTBOM CTPYKTYPHBIX (hOpMys. Y4arcs COCTaBIATh
(bopMyIbl COeTMHEHHI 1O BAJIGHTHOCTH U ONIPENENATh
BaJICHTHOCTbH DJIEMEHTA 110 OpPMYJIE €ero COeAMHEHUS

15 XUMHUYECKUE PEAKIUH. O6o6maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUIO U €€ YIaCTHHKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuchIBaIOT MPU3HAKU U YCIOBUS TEYCHHUS XUMHUYECKUX
peakuuii. PaznuyaroT 3Kk30TepMUYECKUE U SHAOTEPMUUYECKUE
peakiuu. COOTHOCSAT PEaKIMK TOPEHUs U SK30TEPMUUECKHE
peakuuu.

16 3aKOH COXpaHEHUsI MacChl Ypok ycBoeHus @OopMyIHPYIOT 3aKOH COXpaHEeHUs1 Macchl BemecTB. COCTaBIsAIOT
BeLIECTB. XUMUYECKUE HOBBIX 3HAHUI Ha €ro OCHOBE XMMUYECKHE YpaBHEHUSI. TpaHCIUpPyIOT
ypaBHEHUs nH(pOpPMaILIHIO, KOTOPYIO HECYT XUMUYECKUE YPaBHEHHUSI.

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

COXPaHEHMsI MACChl BELLIECTB
18 THunel XUMHYECKUX PEaKIAN Ypok ycBoeHMS KnaccupuuupyrotT XuMudeckue peakluu o MpU3HaKy yucia u
HOBBIX 3HaAHUI COCTaBa PEareHTOB U MPOJIYKTOB. XapaKTepU3YIOT POJib
19 THUnbl XUMHYECKUX peaKIMil YPOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUHA XUMHYECKON PEaKIIHU.
HabmroiatoT ¥ ONMUCHIBAIOT XUMUYECKUI SKCTIEPUMEHT C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

20 [ToBTOpenue u 06061enHue Tembl| O0o0matonMil ypok | OG00MIAIOT ¥ CUCTEMATH3UPYIOT CBOH 3HAHMUS 110 TEME:
«HavaybHbIE IOHATUSA U 3aKOHBI «HavannHble HOHATHA U 3aKOHBI XUMUN . HpI/IMeHSIIOT Ha
XAMHAND) IIPAaKTHUKE PaHee U3Y4YEeHHBIH MaTepua, padoTas Mo IpyImnam ¢

3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTHU

21 K.p.Ne 1 «HauanbHble OHATHS U| YPOK — KOHTponsi | [I[puMeHSIOT Ha MpakTUKe paHee U3YUeHHBIN MaTepual, padoras

BAKOHBI XUMUH»

3HAHUU
o0OyJarmuxcs

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




Ba:xHeiinue npeacraBuTe/ M Heoprannieckux Bemects. Kosmmyecrsenubie oTHOMEHHs: B xumuu (18 1)

22

BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

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

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepu3yoT 030H, KaK aJZIOTPOITHYIO MOTU(DUKALIHIO
kuciopoja. OnuceiBaloT (HU3NYSCKUE U XUMHUYCCKHUE CBOKCTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMHH.

YcTaHaBIMBAaKOT NPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(hM3UYECKUMHU CBOKMCTBAMM KHCJIOPOa M CIIOCO0aMHM €ro
cobupanus. [IpoBosAT, HAOIIOAAIOT U OMKUCHIBAIOT XMMHYCCKUN
SKCIIEPUMEHT 10 MOJTYICHHUIO, COOMPAHUIO ¥ PaCTIO3HABAHUIO
KHCJIOPOJIa C COOJIIOICHNUEM TIPABHUJI TEXHUKH OC30IMaCHOCTH

24

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

YPoK NpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HArPEBATEIbHBIMU
npuOOpaMu B COOTBETCTBHH C TIPABUIIAMU TEXHHUKH
0e3ormacHOCTH. BEIOTHSIOT IpOoCTeiime mpuéMbl 0OpaIeHHs ¢
J1ab0paTOPHBIM 000PYI0BaHUEM: COOMPATh MPUOOP IS
TIOJTYYEHUS Ta30B, TPOBEPSTH €r0 HA TEPMETHUIHOCTh U
MCIIONIL30BAaTh AJIs oNydeHust kuciaopoaa. CoOuparoT KHCIOPO.
METOJIOM BBITECHEHHSI BO3/IyXa U pacro3HarT ero. Habmomaor
3a CBOMCTBaMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSIIUMHU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUN IKCTICPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
si3pIKa XUMUU. COCTaBISIOT OTUYET 1O Pe3yiIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

25

OKCcHIbI

Ypoxk-uccienoBanue

BeIenstor cyimecTBeHHbIE IPU3HAKK OKCHUIOB. J[aroT Ha3BaHUs
OKCHJIOB 110 UX popmynam. CocTaBisitoT HOPMYIIBl OKCHIOB MO UX
Ha3BaHUAM. XapaKTepU3YIOT TAKUX MPEICTABUTEIEH OKCHIOB,
KaK BOJia, YIJIEKUCIIBIN I'a3 U HEral€Hasi U3BeCThb

26

Bonopon

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT COCTaB MOJIEKYIIbI, (PU3NIECKUE U XUMUIECKHE
CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE BOAOPOIA. Y CTAHABIUBAIOT
MPUYUHHO-CIICACTBCHHBIC CBA3U MCXKIY (bPISI/ILIeCKI/IMI/I
CBOICTBaMH U CIIOCOOaMK COOMpaHUs BOJIOPOAA, MEXKTY
XUMHUYECKUMH CBOMCTBAMH U €TO MMPUMCHCHUCM.
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IT.p. Ned «Ilonyuenue,
coOupaHue U paclio3HABAHKE
BOJIOPOJIa»

YpoK-pakTUKyM

PaGoTtator c mabopatopHbIM 000pyIOBaHHEM U
Harp€BaTcjIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUHU C IIpaBHIIaMH
TEXHHKHU 0€3011aCHOCTH. BBIMONHIIOT MPOCTEHIIHE MPUEMBI
oOpartieHus ¢ 1abopaTOpHBIM 000pyIOBaHHEM: cCOOUpATh MPUOOP
JUTSI TTIOJTYYCHHS Ta30B, MPOBEPSATH €r0 Ha FEPMETHYHOCTD U
MCIOJIL30BAaTh JJIs TOJTydeHust Bojopoaa. CoOuparoT BOIOPOI
METOJIOM BBITECHEHHMS BO3/IyXa U pacio3HaroT ero. Habmogaor
3a CBOMCTBaMU BCHICCTB U ABJICHUAMU, IPOUCXOAAIIUMU C
BerecTBaMu. ONMUCHIBAIOT XUMUYCSCKUN IKCIICPUMEHT C
MOMOIIIBIO0 €CTECTBEHHOT'O (PYCCKOTO MITH POIAHOTIO) A3bIKA U
si3pIka XUMUHU. COCTABIISIOT OTYET 10 pe3yJibTaTaM MPOBEICHHOTO
HKCIICPUMEHTA
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Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaM3UPYIOT COCTaB KUCIIOT. PacClioO3HAIOT KUCIOTHI C HOMOLIBIO
WHJIUKATOPOB.  XapakTepHU3ylOT  MPEACTABUTENECH  KHUCIOT:
COJISIHYIO U CEpHYK.  XapakTepu3yloT  pPacTBOPUMOCTh
COCJTMHEHUH C MOMOIIBIO TAOIUIBI PACTBOPHUMOCTH.
YcranaBnuBaroT MPUYUHHO-CICACTBEHHbBIE  CBA3U  MEXIY
CBOMCTBAMH COJITHOM ¥ CEPHOH KHCIOT M O0O0JacTsIMH UX
MIPUMEHEHUS.

29

Comu

Ypoxk-uccienoBanue

XapakTepu3ylT COJIM Kak MPOAYKTHl 3aMEIIEHUS BOJOpOAa B
KHCIIOT€ Ha MeTal. 3amuchiBaloT (GopMmysisl coled 1o
BajieHTHOCTH. Ha3piBatoT conu o popmynam.

Hcnone3yloT TaOdMIly pacTBOPUMOCTH I XapaKTePUCTUKH
cBomicTB coset. [IpoBoasT pacy€rsl mo dhopmysam cosen

30

Komunuecro BCIICCTBA

Ypoxk-uccienoBanue

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

31

Pemenue PAaCUYCTHBIX 3a1a4

YPpOK- IpakTUKyM

PemraroT 3agadm ¢ UCIOJIB30BAHUEM MOHATUN «KOJIMYECTBO
BCIICCTBA», «KMOJIApHAA MacCay», «IOCTOIHHAA ABoraz[po

32

Monsipabiii 00beM
ra3000pa3HBIX BEIIECTB

Ypok ycBOeHHs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJIIPHBIA 00BEM T'a30B, HOPMAJIbHBIC
ycioBHs. PemmaroT 3amaun ¢ UCTIOIB30BAHUEM TTOHATHIA
«KOJTMYECTBO BEIIECTBA», «MOJISPHASI MAacCay, «MOJSPHBIA 00BEM
ra30By, «IOCTOSTHHAS ABOTaAPO».
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PacuéTbl Mo XUMUYECKUM
YpPaBHEHUSAM

Ypok ycBoeHUs
HOBBIX 3HAHUU

34

Pacuérbl o xumMuueckum
ypaBHEHHSIM

YPpoK - IpakTUKyM

XapakTepu3yrT KOJIMUYECTBEHHYIO CTOPOHY XUMHUUYECKUX
00BEKTOB M MPOIECCOB. PemaroT 3a/1auu ¢ UCIOJIb30BaHUEM
MOHSTHI «KOJIMYECTBO BEILIECTBAY», «MOJIIPHAS Maccay,
«MOJISIPHBIA 00HEM Ta30BY, IIOCTOSIHHAST ABOTaIpO»




35 Boaa. OcHoBaHus VYpok-uccnenoanue | OOBSCHAIOT YTO TAKOE «OCHOBAHUSY, «IIEIOYN», «Ka4eCTBCHHAS
peakiusy», «MHIMKaTop». KinaccupuuupyroT oCHOBaHHS 11O
pacTBOPUMOCTH B BoJie. OnpeAesaroT NpUHAIICKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBAaHUH 1O (hopmyIie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IIPEACTAaBUTEICH
OCHOBaHUH. McONB3yrOT Ta0IHITy pAaCTBOPUMOCTH ISt
ONpeIeTICHUs] PACTBOPUMOCTH OCHOBAHUM.

36 PactBopbl. MaccoBast 1oJis Ypok perieHust OOBSCHSIOT YTO TAKOE «MACCOBAsl JIOJIS PACTBOPSHHOTO

PacTBOPEHHOIO BEIIECTBA 3a1a4 BEIIECTBa». Y CTAaHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMITOHEHTOB ra30BO# cMecH. PermaroT 3a/1auu ¢ UCIoJIb30BaHUEM
MOHSATUI «MaccoBasi J0JIs AIEMEHTa B BELIECTBEY, «MacCOBas
JIOJIS PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs JIOJIsl ra3000pa3HOro
BELLECTBA»
37 [Lp. Ne 5 «IIpurotoBnenue VYpok - npaktukyM | PaGoratot ¢ 1abopaTopHbiM 000py0BaHHEM U HarpeBaTeIbHBIMU
pacTBOPOB COJIEH C UX pudOpaMu B COOTBETCTBUU C TIPaBUIIAMHU TEXHUKHU
3aJlaHHOM MacCOBOM J0Je» 0e3omacHOCTH. BEIMOTHAIOT mpocTeiiiie npueMsl 0OpalieHus ¢
J1a00pPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUINHIPOM, C
Becamu. HaOrogaroT 3a cBOMCTBaMU BEIIECTB U SIBJICHHUIMH,
MIPOUCXOASAIINME C BeniecTBaMu. OMUCHIBAIOT SKCIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKa U
si3bIKa XUMUHU. COCTaBISIOT OTYETHI TTO pe3yIbTaTaM
MIPOBEACHHOTO SKCIIEPUMEHTA
38 O606menue u cucreMatuzanus | O6oOmaromuii ypok | O000IIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
3HaHMU 110 TeMe: «Baxuenme «BakHeume npeacTaBUTENN HEOPTaHUYECKUX BELIECTB.
HPEACTAaBUTCIIH KonnyecTBeHHble OTHOLIEHUS B XUMUW». [IpuMeHAIOT Ha
HCOPraHU4CCKUX BCIICCTB. IPAaKTHKE PaHee U3yYeHHbINH MaTepual, paboTas Mo IPYIIIaM C
KoIM4ecTBeHHbIE OTHOMEHHS B 3aJIaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH
XUMHUW»
39 K.p.Ne2 no teme: «Baxneimme | VYpok — koHTpons | [IpuMeHSIOT Ha MpakTUKe paHee W3YUeHHbIN MaTepual, padoras

npeaACTaBUTCIN
HCOPTraHNYCCKUX BEIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B
XUMHUN

3HAHUH

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




OCHOBHBIE KJIACChI HeOPranudeckux coequnenuii (10 v)

40

Oxcuppl: Knaccupukanus u
CBOMCTBa

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSACHSAIOT YTO TAKOE HECOJICOOPA3YIONINE OKCU/IBI,
cosieo0pa3yrolne OKCUAbl, OCHOBHbIE OKCU/IbI, KHCIIOTHBIE
OKCHUIBI. XapaKTepU3yIOT O0IIHNe XHMHYECKHUE CBOMCTBA
cosieo0pa3yroInuX OKCUI0B (KUCIOTHBIX U OCHOBHBIX )
CoCTaBIIIOT YPaBHEHUS PEAKITUI C yIaCTHEM OKCHJIOB.
Habmro1aroT 1 ONUCHIBAIOT peakiMy ¢ y4aCTHEM OKCHJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
A3bIKa XUMUU. [IpOBOAST OMBITHI, HOATBEPKIAIOIIHE
XUMHYECKHUE CBOMCTBA OKCUIOB C COOJIOICHUEM MTPABUII TEXHUKHU
6e3omacHoCTH
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OcHoBaHus: KiaaccupUKaIus u
CBOMCTBA

ypOK-I/ICCHeI[OBaHI/Ie

CoCTaBISIOT YpaBHEHHUS PEAKIMI C y4aCTHEM OCHOBAHHM.
Hab6nronaroT 1 ONUCBIBAIOT PEaKIMK ¢ YIaCTHEM KHCJIOT C
MTOMOII[bIO €CTECTBEHHOI'O (PYCCKOT0 MJIM POJIHOIO) SI3bIKa
A3bIKA XUMHUU. HpOBOI[?[T OIIBIThI, IIOATBCPKAAIOIINC
XUMHUYECKHE CBOMCTBA OCHOBAHHMIM, C COOJIIOICHUEM TIPABHII
TEXHUKH 0€30I1aCHOCTH

42

Kucnotsl. Knaccuduxanms
KHCJIOT

Ypok ycBoeHus
HOBBIX 3HAaHUN

43

CBoiicTBa KHACJIOT

KomOunupoBaHHbIH
YPOK

XapakTepus3yrT O0II1e XUMHUYECKHUE CBONCTBA KHCIIOT
CocCTaBIsAIOT YpaBHEHHUS PEAKINI C y4aCTUEM KUCIIOT.
Habmro1aroT 1 ONMCHIBaIOT peaklMU ¢ yYaCTHEM KHUCIIOT €
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U
SI3bIKA XUMUU.

[IpoBOZAT ONBITHI, MOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIFO/IEHNEM NPABUJI TEXHUKH O€30MMaCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHus
HOBBIX 3HAaHUN

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

45

CBoiicTBa conen

KomOunupoBaHHbII
YPOK

XapakTepu3yrT 00IHUe XMMUYECKHUE CBOMNCTBA COJICH.
CocTaBnsOT ypaBHEHHUS peakiuii ¢ ydactrem cojieid. HaGmrogaror
Y OIMHUCHIBAIOT PEAKIIUU C YYaCTHEM COJIeH C ITOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO MJIA POJTHOTO) SI3bIKA U SA3BIKA XHMHH.
[IpoBOAST OMBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMacCHOCTH




46 ['enernueckas cBsA3b MEXKIY Ypok ycBoeHus XapaKkTepu3yloT MOHATHE «T€HETUYECKUM psiay. NImocTpupyroT
KJIaCCaMH HEOPTraHUIECKUX HOBBIX 3HAHUH TCHETUYECKYIO B3aUMOCBSI3b MEXK/IY BEIICCTBAMH:
BELICCTB MIPOCTOE BEUIECTBO — OKCHUJ — FHAPOKCUI — COJIb.
3anuchIBAIOT YpaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX
MOCIIE0BATEIBHOCTH («IEMOYKE)) MPEeBpalleHUI
HEOPTaHMYECKUX BEIICCTB PA3IMYHBIX KIACCOB.
47 I1.p. No 6 «Pemenue VYpoxk - npaktukym | Ydarcs oOpamarbes ¢ 1a00paTOpHBIM 000pYyI0BaHUEM U
IKCIIEPUMEHTATBHBIX 321249 HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHH C IIPABUIIAMHU
TEXHHUKHU 0€3011aCHOCTH, PaclO3HABAaTh HEKOTOPHIE AHUOHBI U
KaTHOHBI. HaOJIr01af0T CBOMCTBA 3JICKTPOIUTOB M IIPOUCXOISAIINC
¢ HUMH siBiieHUA. HabmioaroT 1 OMUCKIBAIOT peakluy ¢ y4acTheM
AIIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOTO) fA3BIKA U S3bIKA XUMHUHU. DOPMYTUPYIOT BBIBOJIBI 110
pe3ysibTaTaM MPOBEACHHOTO YKCIIEPUMEHTA
48 O6o006menue u cuctemaruzanus | O6o0maronuii ypok | O600ImAIOT M CHCTEMAaTU3UPYIOT CBOM 3HAHUS IO TEME:
3HaHui 10 TemMe: «OCHOBHBIE «OCHOBHBIE KJIaCChl HEOPIraHUUECKUX COEAUHEHUI». [IpuMenstor
KJIaCCl HCOPTaHMHUCCKIX Ha MPaKTHKE paHee U3y4eHHBI MaTepuai, paboTas Mo Ipymmam ¢
COCAMHCHUH 3a[JaHUAMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 mo teme: VYpok — koHTposia | [IpuMeHsI0T Ha MpaKTUKe paHee U3yUeHHBIH MaTepua, padoTas
«OCHOBHBIE KIJIACCHI 0 TPYMIAaM C 3a/IaHUsIMU Pa3HOTO YPOBHS CIOKHOCTH,
HEOPTaHUYECKUX BEITIOJHSIOT KOHTPOJBHYIO PaboTy.
COCTMHEHUN»
Iepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3jeMeHToB /. M. MeneneeBa u crpoenune aroma (8 1)
50 EctecTBeHHbIe cemelicTBa Ypok ycBoeHusi | OOBACHAIOT MPHU3HAKH, TTO3BOJSIONINE OObETUHATE TPYIIIIBI

XUMHYECKHX DJIEMEHTOB.
AmpoTepHOCTD

HOBBIX 3HAHUU

XUMHAYECKUX DJIEMEHTOB B €CTECTBEHHBIC CEMENCTBA.
PackpbIBaroT XUMHUYECKUI CMBICT (ITUMOJIOTHIO) Ha3BaHUHN
€CTECTBEHHBIX CEMENCTB

ApPryMEHTHPYIOT OTHOCHUTEIHHOCTh Ha3BaHUS «MHEPTHBIC Ta3bl»
OOBACHSIOT UTO Takoe «aMpoTepHbie coequHeHus». HabmogaroT
Y OMHCHIBAIOT PEAKIIMii MEX/1y BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JTIBOMCTBEHHBIN XapaKTepe CBONCTB aM(POTEPHBIX OKCUJIOB U
TUIPOKCHIOB. [IpOBOASIT OMBITHI IO MOJIYYEHUIO U
MOJTBEPXKICHUIO0 XUMHUECKHUX CBOUCTB aM()OTEPHBIX OKCHIOB U
THUIPOKCHUIOB C COOTFOICHUEM MTPABIII TEXHUKH 0€30TIaCHOCTH.




51 Ortkpeitue . W. Ypok ycBoeHus PaznuyaroT ecTeCTBEHHYIO M UCKYCCTBEHHYIO KTaCCH(DUKAIIIH.
MeHniesieeBbIM HOBBIX 3HAHUU AprymeHTupytoT oTtHeceHue [leproandeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBEHHOH Kiaccudukanuu. MoaenupyoT XUMUYECKUE
3aKOHOMEPHOCTH C BBIJICIICHUEM CYLIECTBEHHBIX XAPAKTEPUCTUK
00BeKTa U MPEJCTABICHUEM UX B IPOCTPAHCTBEHHO-TpapuiecKon
WJIF 3HAKOBO-CUMBOJIMYECKOM (hopme
52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSAIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «IJIEKTPOHY,
CTPOEHHUU ATOMOB. HOBBIX 3HAHUU «XUMHUYECKHUH 2JIEMEHT», «MacCOBOM YUCIIO». OMUCHIBAIOT
CTpPOEHHUE s/1pa aToMa ucnoib3ys [lepuoanueckyro cucremy
xumuueckux snemMeHToB . . Menaeneesa. [Tomyuator
WH(OPMALIKIO [0 XUMUU U3 PA3INYHBIX UCTOYHUKOB,
AHAUIN3UPYIOT €€.

53 CrpoeHnue 3J1eKTpOHHBIX Ypok- OOBACHAIOT YTO TAKOE JEKTPOHHBIN CION WM SHEPreTUUECKUN
YPOBHEW aTOMOB XUMHUYECKUX HCCIIEIOBAHUE ypoBeHb. COCTaBJISIOT CXEMBbI PACIIPEACIICHHS JIEKTPOHOB TIO
snemeHTOB Ne«Nel-20 B AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOIN 000JI0UKe
tabauue JI. . Menneneesa.

54 [Iepuoanueckuii 3aK0H Ypok- PackpeiBaroT (pu3udecKuii CMBICI: OPSIKOBOTO HOMEPA
. 1. MeHieneeBa u CTpOCHUE HCCIIEIOBAHUE XMMHUYECKOTO 3JIEMEHTa, HOMEpPA NEPHUOJa U HOMEPA TPYIIIIHIL.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJNIMYECKUX U

HEMETAJNIMYECKUX CBOMCTB XUMHUYECKUX AJIEMEHTOB M MX
COEIMHEHUH B IEPHOJIAX U IPYIIAX

55 XapakTepucTuka XUMHYECKOTO Ypok- XapakTepus3yroT XUMHUYECKHE IIEeMEHThI 1—3-T0 MepruoI0B Mo UX
3JIEMEHTAa HA OCHOBAHUH €T0 HCCIIEIOBAHUE MOJI0KEHUIO B [leproauyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
nonoxenus B Ilepuoanueckon . . MenneneeBa. ApryMEeHTUPYIOT CBOMCTBA OKCHJIOB U
CHUCTEME TUIPOKCHJIOB METAJVIOB M HEMETAJIJIOB TOCPEACTBOM YPaBHEHUH

56 XapaKTEepUCTUKAa XMMUYECKOI O VYpPOK-TIpaKTUKYM | P€aKLun
3JIEMEHTA HA OCHOBAaHUH €T0
nonoxxenus B Ilepuoanueckon
CHUCTEME

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

CHUCTEMbI XUMHYECKHUX
anemenToB 1. . Menaeneena

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




Xumuyeckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHBbIE 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 THI XUMMUYECKOU CBS3U 10
dhopmyie BemecTBa. ITpuBOAST IpUMEPHI BEIIECCTB ¢ HOHHOM
CBSI3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOMU
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTAIMYECKUM CTPOSHUEM BEIIECTBA U €T0 (PU3NICCKUMU
CBOMCTBaMH

59

KoBanenTHasg Xxummueckas CBSA3b

Ypok-
WCCIIeIOBaHHE

O6”I)$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBA3b, BAJICHTHOCTD.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOW HETIOISPHOU
XUMHUYECKOM CBs3U. MCIOab3yl0T 3HAKOBOE MO/JICIMPOBAHUE.
OnpenensoT THIT XUMUYECKON CBSI3U 1O (hOpMYJIie BEIIECTBA.
[TpuBOAST IPpUMEPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBS3U MEXKITY
COCTaBOM BeIIeCTBa 1 BUIOM XUMHUYECKOU CBA3H, MCKIY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUTMYECKUM 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
BemecTsa. [IpuBOAsAT mpHUMephI BEIECTB C KOBAJIEHTHON
MOJIIPHOM CBA3BI0. Y CTAHABIUBAIOT IPUUYMHHO-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 (hOpMYJIIbl OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HAaXOJAT 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-CIIEACTBEHHBIE 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 OxucnuTenbHo- VYpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTAHOBUTENIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluy, OKUCJIUTENb, BOCCTaHOBUTEIIb, OKHCJIEHHE,
BOCCTaHOBJICHHE.
64 OKuCIUTENBHO- VYpok - mpaktukym | Knaccngunupyror 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 Mo 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 CIIOKHOCTH
66 KonTponbHas pabora o Temam: | Ypok — koHTposisi | [IpuMeHSIOT Ha MpakTUKE paHee 3Y4eHHbIN 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 3aiaun.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposia | [IpuMeHs0T Ha MpaKTUKe paHee U3yYeHHBIH MaTepuai, paboTas

3HAHUN

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

Pezepe — 2 uaca - «Pewienue pacuemusix 3a0aw




9 kjaacce

Jara

Ilnan

dakr

Tema ypoka

dopma
OpraHu3anuu
ypoOKa

Buabl yueOHoO# qesiTeJIbHOCTH

IloBTOpEeHue u 00001IeHNeE CBeIeHUIT 10 Kypcy 8

Kj1acca. XumMuveckue peakuun (S 1)

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHU/IBI, KUCIOPOACOIEPKAIINE KUCIOThI) U COJIH 110 IJIaHy:
COCTaB, CrlocoObl 00pa30BaHMs Ha3BaHUI, XapaKTepHbIE CBOIICTBA
u nony4yenue. Kiaccubuuupyrot oKCuabl, THAPOKCUIBI
(ocHOBaHwMsI, aM()OTEPHBIC THAPOKCUIBI, KHCIOPOACOACPIKAIIIHIE
KHUCIIOTHI) U COJIU M0 PA3IMYHBIM MIPU3HAKAM. YdaTcs
MOATBEPKIATh XapaKTEPUCTUKY OTIACIBHBIX MTPEACTaBUTENICH
KJIACCOB HEOPTaHMUYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIINX peaKilfii. PacCKphIBatOT B3aUMOCBSA3b MEKIY
KJIaCCAaMH HEOPraHMYECKHX COETMHEHUH, KaK TeHETUYECKYIO

Knaccudukanus XuMuaeckux
peakuuii 0 pa3aIundHbIM
OCHOBaAHUAM

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBSICHSIOT IMMOHATHS «XHUMHUYECKAs peaKknuus», «KpCaKuu
COCIMHCHHUA), KPCAKIIUHU PA3JI0XKCHUA», KPCAKIINH O6M€Ha»,
«pCaKluu 3aMCIICHUS», «KPCAKITUH HCﬁTpaHHSaI_[I/IH)),

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOoK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLIUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«00paTUMBbIe PEaKIIUNY, «KHEOOPATUMBbIE PEAKLIUNY,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHY, KTOMOTE€HHBIE
peaKumn», «reTEPOr€HHBIE PEAKLIUN», «KaTAIUTUYECKUE PEAKLIUN,
«HEKATAJTUTUYECKHUE PEAKIIUNY, «TEIUIOBOM 3(PPEeKT XUMUYECKOM
peakuuny. Knaccuuuupyror XuMHuecKue peakiuu no
pa3IMYHbIM OCHOBaHUSIM. OIpenensitoT OKUCINUTENb U
BOCCTaHOBUTEIIb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBIICHHUSL.
Ha0ro1ai0T ¥ ONKMCHIBAIOT peakIMi MEXy BEIleCTBAMU

[TonsiTue o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIEJOBaHHE

OOBSCHSIOT UTO TAKO€ «CKOPOCTh XUMHUUYECKOM peaKiium.
IAPrYMEHTHPYIOT BBIOOp €AMHUI] U3MEPEHHUS. Y CTAHABIIUBAIOT

Karanus

MPUYUHHO-CIICICTBEHHBIE CBSI3U BIHSHUS Pa3UYHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUYECKHUX peakinii. HabmomaroT 1 onuchIBaoT
peaKIIMK MEXy BEIIECTBAMU C IIOMOIIBIO PYCCKOTO (POHOIO)
I3bIKA U sI3bIKa XUMUU. [IpOBOISAT ONBITHI, MOITBEPKIAOIINE
BaBUCUMOCTb CKOPOCTH XMUMHUYECKON PEAKLUU OT PA3JIMYHbIX
(hakTopoB




Xumuveckue peakuuu B pacrsopax (10 v)

6 DNEeKTPOIUTHYECKAS VYpok - XapakTepu3yroT MOHATHS «QJIEKTPOJIMTUYECKAs IUCCOLMALIMSY,

JUCCOLMAlUs UCCJIEIOBAHUE | «AJIEKTPOJIUTBLY, «HEIIEKTPOIUTHDY. Y CTAHABIMBAIOT IPUYNHHO-
CJIE/ICTBEHHBIE CBA3M MEKIY IPUPOJIOH 3JIEKTPOIUTA U CTENEHBIO
€ro AUCCOLMAINK. Y CTAHABIMBAIOT IPUYNHHO-CIICCTBEHHBIE
CBSA3M MEXKIY TUIIOM XMMHUYECKOH CBSI3U B AJIEKTPOJIUTE U
MEXaHU3MOM €r0 IUCCOLUALINN.

7 OCHOBHBIE TIOJIOKEHUS Ypok ycBoeHus | XapakTEepU3YIOT MOHATUS «CTENEHb AUCCOLMALIMNY, «CUIIbHbIE
TEOPUH IEKTPOJIUTHUECKON HOBBIX 3HAaHUH | MEKTPOJIMTHI», «CIIA0BIE SJIEKTPOIUTHIY, KKATHOHBDY, AHUOHBD,
muccouuanuu (TD]1) «KHUCJOTBI», «KOCHOBaHU», «CoJin». COCTaBISAIOT YpaBHEHUS

ANEKTPOJIUTUYECKON AUCCOLMALMY KUCIOT, OCHOBAaHUM U COJICH.

NnnrocTpupyroT npuMepaMu OCHOBHBIE MOJIOKEHUS TEOPUHU

AIIEKTPOJINTUYECKON JUCCOLUAIIIH.

Pa3znuyaroT KOMIIOHEHTHI J0KA3aTeNbCTB (TE3UCOB, apTyMEHTOB U

(hopMBI JOKA3aTEIHCTBA)

8 Xumuueckue cBoiicTBa KuciaoT | KomOunupoBan | XapakTepHu3yroT 00IIMe XUMHUYECKUE CBOMCTBA KUCIIOT C TTO3ULIUNA
B cBeTe TO/] HBII YpOK TEOPUH JIEKTPOIUTHUECKON nucconuanuu. CoCTaBIsAIOT

MOJIEKYJISIPHBIE, TTOJIHbIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS
peaxkuuil C y4acTUEM KUCIOT. APryMEHTUPYIOT BO3MO>KHOCTh

9 XUMUYECKUE CBOWCTBA KHUCIOT Ypok- MPOTEKAHUS PEAKIUI C Y4aCTUEM KUCIOT Ha OCHOBE MpaBUIIa

B cBere TO/I MPaKTUKYM bepronne u psina akTHBHOCTH MeTaJTOB. IIpOBOJSAT OIBITHI,
MOJITBEPKIAIOLIUE XUMUYECKHE CBOMCTBA KUCIIOT, C
co0uTro/IeHNeM paBUJl TEXHUKU Oe3onacHocTH. Habmronaot u
OMMCHIBAIOT PEAKIUH C YUACTUEM KHUCIIOT C IIOMOILBIO PYCCKOTO
(pOIHOTO) SI3BIKA U SA3BIKA XUMUU

10 XUMHUECKHE coiictBa | KomOunuposan | CocTaBlsitOT MOJIEKYJISIPHBIE, IIOJHbIE U COKPAIllEHHbIE HOHHbIE

OCHOBaHUN B CBETE TEOPHUH HBIN YPOK YPaBHEHUS PEAKIHM C y4aCTHEM OCHOBAaHWU. APTryMEHTHPYIOT

DIIEKTPOJINTUYECKON BO3MO>KHOCTb MIPOTEKAHUS PEAKLIUH C y4aCTUEM OCHOBAHUM Ha

nccouranuu ocHoBe npaswia bepromie. [IpoBOAAT ONBITHL, MOATBEPKAAOLINE

XUMHUYECKHE CBOKMCTBA OCHOBAHUM, C COOJIIOICHHEM IPaBHII
TeXHUKH Oe3omacHoCcTH. HabmrogaroT U OMUCHIBAIOT PEAKIIUU C
y4acTUEM KHUCIIOT C MOMOIIBI0 PYCCKOTO (POTHOTO) SI3bIKA U S3BIKA
XUMUU
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XMHUJecKrue CBOMCTBA COJICH B
CBETE TEOpPUHU
PIICKTPOJIUTUYECKON
IMUCCOIUAIN

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepusyrT O0II1e XUMHUYECKUE CBOMCTBA COJICH C TTO3UIINIA
TEOPUH IEKTPOJUTHUECKOHN auccoranuy. CoCTaBIsIIOT
MOJIEKYJISIPHBIE, TTOJIHbIE U COKPAIEHHBIE HOHHBIE YPABHEHHUS
peakiuii ¢ ydyacTrem cojiei. ApryMEeHTUPYIOT BO3MOXXHOCTh
MIPOTEKaHUs PeaKIfil C yuacTUEM COJIei Ha OCHOBE IIpaBHJiia
Bbepromnne. IIpoBoAST ONBITHI, TOATBEPKIAIOIAE XUMUYECKUE
CBOIICTBa coJiei, ¢ COOJII0IEHNEM TIPAaBUII TEXHUKU O€30MaCHOCTH.
HabnronaroT v onuChIBalOT PEakiMK ¢ y4acTHEM COJIEH C
MOMOIUIBIO PYCCKOT0 (POJTHOTO) A3bIKA U S3bIKA XUMHH

12 [TonsaTHe 0 ruaponse coneun Kom0OuHupoBaH | ¥YcTaHaBIMBaIOT 3aBUCUMOCTb MEX]ly COCTaBOM COJIU U
HBIH YpOK XapaKkTepoM T'HApou3a. AHAIM3UPYIOT CPeay pacTBOpPa COJH C
MIOMOMUIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUII THIPOIN3a COJIU Ha
OCHOBE aHaJln3a ero (opMyIibl
13 ILp. Ne 1. Pemmenune Ypok - VYyarcs oOpamarecsi ¢ JTa0OpaTOpHBIM 000pyJIOBaHUEM U
9KCIIEPUMEHTAIBHBIX 337a4 IO MPAKTUKYM HArpeBaTEeIbHBIMU TNPUOOpPaMH B COOTBETCTBHH C IpaBUIAMHU
TeMe «IIEKTPOIUTUYECKAs TeXHUKU Oe3omacHocTH. HalOmromaroT CBONCTBA 3JIEKTPOJIUTOB U
JTUCCOLIAAITUSDY MPOUCXOSAIINX C HUMHU sBieHUN. HaOmogaroT v ommchIBaroT
peaKuu C y4aCTHEM 3JIEKTPOJUTOB C IOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POAHOIO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBO/JIbI 110 pe3yJIbTaTaM MIPOBEIEHHOTO SKCIIEPUMEHTA
14 O60061enue u Ypok OO000IIAOT ¥ CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
CUCTEMATH3aLMs 3HAHUH 110 00001EeHns 1 «XMMHYECKHE PEAKLIMU B PACTBOPAX JIEKTPOJUTOBY. [[puMeHstoT
TeMe «XMMUYECKUE PEAKIMU | CHCTEMATH3alH | ya pakTHKE paHee W3ydeHHbI MaTepHal, paboTas 10 TPYIIaM C
B PACTBOPAX JIEKTPOJIUTOBY Y 3HaHUH 3a/IAHASMH PA3HOTO YPOBHS CIOKHOCTH
15 K.p.Ne 1 mo Teme VYpok koHTpoas | [IpuMeHstoT Ha pakTUKe paHee U3YYEHHBII MaTtepual, padoras 1o
«XMMUYECKUE PEaKLIUH B IpymnIaMm ¢ 3aJaHUsIMU Pa3HOTO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
pacTBOpax 3IEKTPOIUTOBY KOHTPOJIbHYIO padoTy.
HemeTtasnibl 1 ux coequneHus (25 1)
16 OO6m1ast XapakTeprucTrUKa Ypoxk — OOBACHAIOT 4TO Takoe HeMeTauTbl. CPaBHUBAIOT AJUTOTPOITHBIE
HEMETAIIJIOB UCCJIEOBAHNE | BUJOU3MEHEHMSI KMCIOpOAa. PackpreIBaTh NPUUMHBI AJUIOTPOIUH.

XapaKTepI/ISYIOT XUMHNYCCKHUEC DJICMCHTBI-HEMCTAJIJIBI 1 HpOCTBIe
BEIIIECTBA-HEMETAJLIbI: CTPOCHHUE, PU3HUCCKUE U XUMHYCCKUE
cBolicTBa HeMETAIIIOB. OOBACHSIOT 3aBUCUMOCTb OKHCIUTEILHO-
BOCCTAHOBUTENIBHBIX CBOMCTB DJIEMEHTOB-HEMETAIIOB OT UX
ITIOJIOKCHUS B HepI/IO,Z[I/I'-IeCKOI\/II CUCTEMEC XUMHWYCCKHUX DJIECMCHTOB
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Ob6mmas
XapaKTEPUCTHKA DJIEMEHTOB
VIIA rpynmbl — rajoreHoB

KomOunaupoBan
HBIN YPOK

XapakTepus3ylT CTpoeHue, (U3NIECKNE U XUMHUIECKUE CBOMCTBA,
MOJIy4eHUE U MPUMEHEHHUE TaJIOT€HOB B IJIaHEe 0011Iero,
O0COOEHHOT0 U €IMHUYHOIO. Y CTaHABIMBAIOT MPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/y CTPOCHHEM aTOMa, XUMUYECKON
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PErIETKHU rajJoreHoB, UX
(1)I/I3I/I'-IGCKI/IMI/I U XUMHUYECKUMHU CBOMCTBAaMHU

18

COGI[I/IHCHI/IH TaJIOrCHOB

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepu3yloT cOCTaB, (pU3MUecKkHe W XMMHYECKHE CBOMCTBA,
MOJIydeHUe ¢  NPUMEHEHHE  COCJIMHEHHH  TrajoreHoB  C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
HazpIBaloT coeqMHEHMs] TAIOTEHOB MO (GOPMYJE U COCTaBISIOT
dbopMynbl O WX Ha3BaHMIO. YCTaHABJIMBAIOT MPUYHHHO-
CJIC/ICTBEHHBIC CBSI3M MEXKIY XHUMHUUYECKOW CBSI3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COEAMHEHWH  TaJIor€HOB,  MX
(UBUYECKUMU U XUMUYECKUMU CBOWCTBaMH.

[TpoBoasT, HAOMIOJAIOT M OMHUCHIBAIOT XUMHUYECKUNA IKCIEPUMEHT
[0 PACIO3HABAHUIO TAJOTCHUJI-MOHOB C COOJIIOJICHUEM IIPABHII
TEXHHUKHU 0€30I11aCHOCTH.

BEBIIOMHSIOT pacyeTsl M0 XUMUYECKUM (hopMmysiaM U ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYACTUEM COEITMHEHMI rajJoreHOB

19

I[T.p.Ne 2. «M3y4ueHme CBOHCTB
COJISTHOM KUCIIOTBI»

Ypok-
MPAKTUKYM

Vyarcs oOpamarbcsi ¢ Jab0paTopHbIM  00OpyAOBaHUEM U
HarpeBaTelbHBIMU NPUOOPaMU B COOTBETCTBHUM C IpaBUIAMH
TexHukH Oe3omacHocTu. HaOmromaroT CBOMCTBA AJIEKTPOIUTOB U
OPOUCXOJAIIMX C HUMH siBIeHHd. HabmiogaroT U omMchIBaroT
PEaKIMH C yYacTHEM DIIEKTPOIHMTOB C MOMOIIBI0 €CTECTBEHHOTO
(pyccKoro MM pOJHOTO) si3blKa U s3bIKa XUMUHU. DOpMYIHPYIOT
BBIBOJIbI 11O PE3YyJIbTaTaM MPOBCACHHOI'O SKCIICPUMCHTA

20

OO01mas xapakTepuCcTHKa
anemeHToB VI A -
xanbkoreHos. Cepa

KomOunupoBan
HBIN YPOK

JlatoT oO0myr0 XapakTEepUCTHKY aToMaM, MPOCThIM BELIECTBAM H
COCIMHEHUSM XaJIbKOT€HOB B 3aBUCHMOCTH OT MX IIOJIO)KCHHS B
Ilepnonnueckoi cucreme. XapakTEpU3yrOT CTPOCHUE, AJITIOTPOIINS,
¢busnyeckue U XMMHYECKHE CBOMCTBA, MOJyYEHHE U MPUMEHEHUE
cepbl. YCTaHABIMBAIOT IPUYUHHO-CIEACTBCHHBIE CBS3H MEXKIY
CTPOCHHEM aTOMa, XUMUYECKON CBA3BIO, THUIIOM KPHUCTAJUITMYECKON
PeLETKH cepbl, €€ GU3NIECKUMU U XUMUYECKMMH CBOMCTBAMH.
BbInonHAI0T pacy€Tsl M0 XUMUYECKUM (pOpMysaM U ypaBHEHUSIM
peaxkLuii, IPOTEKAIOIIUX C YYACTHEM CEPBL.
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CepoBoaopo U CyIbQUIbI

KomOunaupoBan
HBIN YPOK

XapakTepus3yrT COCTaB, PU3NUECKHE U XUMUYECKUE CBOWCTBA,
MOJIy4YeHUE U MPUMEHEHUE COCTUHEHUN CEPhI B CTETICHU
OKHCJICHHUS -2 C UCIIOJIB30BAHUEM PYCCKOTO (POJHOIO) SI3bIKA U
s3bIKa XUMUU. Ha3bIBalOT cCOeTMHEHUS CEPhl B CTETICHU
okucieHus -2 no gopmyse u CocTapisioT GOPMYIIbI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJISIPHBIE U MIOHHBIC YPAaBHEHUSI
peaxiuii, XxapakTepu3yIole XuMUIeCKIe CBOMCTBA COSIMHEHHI
Cephbl B CTCIICHH OKHUCIICHHS -2.
OnuceIBalOT MPOILECCHl OKUCIECHUS-BOCCTAHOBIICHHUS, ONPEACISIOT
OKUCIUTENb U BOCCTAHOBUTEIb W COCTABJISIIOT 3JIEKTPOHHBIN
0anaHC B peaklUsaX C y4aCTUEM Cepbl B CTEIICHU OKHCIIECHUS -2.
YcranaBiuBaioT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXIY
XUMHUYECKON  CBSI3bl0, THUIOM  KPUCTAIMYECKOH  peméTKu
COCITMHEHUH Cepbl, UX (PU3NICCKIUMH U XUMHYECKUMHU CBOMCTBAMH

22

KI/ICHOpOI[HHe COCAUHCHUS CCPBI

KomOuHupoBaH
HBIN YPOK

3anuceiBaloT (GOPMYIIbl OKCUIOB CEphl, Ha3bIBAIOT MX, ONHCHIBAIOT
CBOMCTBA Ha OCHOBE 3HAHWM O KHCIOTHBIX OKCUAX.
XapakTepu3yloT COCTaB, (U3MYECKHME M XUMHUYECKHE CBOMCTBA
CEpPHOM KHCIIOTBI KAaK JJIEKTPOJIATA C MCIOJIb30BAHMEM PYCCKOIO
(poxHOro) si3bIKa U sI3bIKa XUMHUHM. COCTaBISIIOT MOJEKYJISIpHbIE U
VMOHHBIE ypPAaBHEHMS pEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOMCTBA CEpHOM KUCIOTHI. Pacno3HaoT cynbhaT-uoHbI.
XapakTepu3yroT CBOMCTBA KOHIICHTPUPOBAHHON CEPHOW KHCIOTHI
KaK OKHCJIMTENs C MCIOJIb30BaHUEM PYCCKOrO (POIHOIO) sI3blKa U
a3plka  XuMuUM.  COCTaBJISIOT  ypaBHEHUS  OKHCIUTEIbHO--
BOCCTAHOBUTEJIBHBIX PEaKIMii METOJJOM 3JIEKTPOHHOT 0 OanaHca.
BbImonHsA0T pacy€Thl M0 XUMUYECKUM (OopMyaM U ypaBHEHUSIM
peaxkLyii, IPOTEKAIOIIUX C YYaCTUEM CEPHOU KUCIIOTBHI.
Habro1a10T 1 ONUCHIBAIOT XUMUYECKUN SKCIEPUMEHT

23

[T.p. Ne 3. «3ydenue cBONCTB
CEpPHOU KUCIOTHI»

Ypoxk —
IIPAKTUKYM

VYuarcs oOpamarbcsi ¢ J1aOOpaTOpHBIM — O0OpPYJOBAHUEM U
HarpeBaTeJIbHBIMU TNPUOOpPaMH B COOTBETCTBHUHM C IpaBUIIaMHU
TeXHUKH Oe3omacHocTH. HaOnromaroT CBOWCTBa 3JEKTPOIUTOB U
MPOUCXOJAMIMX C HUMHU sBieHud. HaOmogaroT M omuchIBaroT
peaKuu € y4aCTHEM DJIEKTPOJIUTOB C IOMOIIBIO E€CTECTBEHHOIO
(pycckoro WM pOAHOrO) SI3bIKAa U fA3bIKA XUMHUH. DOPMYIHPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA
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Ob6mmas
XapaKTePUCTHKA XUMHUYECKHX
anemeHToB VA rpynmsl. A30T

KomOunaupoBan
HBIN YPOK

JlatoT 00Iyr0 XapakTepUCTUKY aToMaM, IMPOCThIM BEIIECTBAM U
COC/IMHEHUSIM NMHUKTOT€HOB B 3aBUCHMOCTH OT UX TOJIOKEHUS B
[Tepuoanueckoit cucreme. XapakTepu3ylT CTpoeHHE, (U3HUECKUe
U XMMHUYECKHE CBOMCTBA, MOJYy4Y€HHE W MNPUMEHEHUE a30Ta C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U A3bIKA XUMHUH.
HaspiBator coenuHeHus as3ora 1Mo (OpMylIe | COCTaBISIOT
dbopMynbl MO WX Ha3BaHMIO. YCTaHABIMBAIOT PUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHMMHYECKOH CBS3HM, THIIOM KpPUCTANIMYECKOW perEéTKu
a30Ta " ero (PM3MYECKUMU U XUMUYECKUMHU CBOMCTBAMH.
BrimonHs0T pacy€rhl Mo XUMUYECKUM (popMmysiaM U ypaBHEHHUSIM
peaKIyii, MPOTEKAIOIINX C y4aCTUEM a30Ta
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Ammuak. Coiii aMMOHUSA

Ypok ycBoeHUs
HOBBIX 3HAHUH

CocraBnstor  GopMyasl MO WX Ha3BaHWAM.  3alHCHIBAIOT
MOJICKYJISIPHBIE I HIOHHBIE YPaBHEHHS PEaKIIMi, XapaKTepU3yIoIue
XUMHYECKHE CBOMCTBA aMMHuaka U cojiell aMmmMoHus. CoCTaBisOT
YpaBHEHUS OKUCIUTEIBbHO- BOCCTAHOBUTEIBHBIX pEaKIHMi ¢
y4acTHEM aMMHaKa C IIOMOIIBIO 3JIEKTPOHHOTO OalaHca.
VYcTaHaBIMBAaIOT NPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKIY BHJIaMU
XUMHUYECKHX CBSI3€H, TUIIAMH KPUCTAIUIMUECKUX PEIIETOK aMMHUaKa
U colell aMMOHHUA U UX (PUINYECKUMH ¢ XUMUYECKUMHU
cBorictBamu. [IpoBoasAT, HAOMIOMAIOT M OMHUCHIBAIOT XUMHUYECKHUI
HKCIEPUMEHT [0 PACIO3HABAaHHIO HOHOB AMMOHHS C COOJIIO/IEHUEM
IIPaBUJI TEXHUKH 0€30IaCHOCTH.

BremonHsI0T pacu€Thl M0 XUMUYECKUM (opMyTaM U YpaBHEHHSIM
peaxiui, MpOoTEeKaIIUX C y4aCTHEM aMMHaKa
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[L.p.Ne 4 «Ilonyuyenue
aMMMaKa U U3y4eHUe ero
CBOMCTB»

VYpok -
MIPAKTUKYM

[Tomygaror, coOMparOT W pacmo3HAlOT amMMHuak. PaboTalT c
1ab0opaTOpHBIM 000PYIOBAaHUEM M HArpeBaTeIbHBIMU IPUOOPAMH B
COOTBETCTBUU C TpaBUJIAMHU TEXHUKH Oe3ormacHocTu. HabmomaroT
U ONHCBHIBAIOT XUMHUYECKUN SKCHEPUMEHT C TMOMOIIbIO PYCCKOTO
(ponHOTO) s3bIKA U sI3bIKa XUMUU. DOPMYIHUPYIOT BBIBOJBI IO
pe3yjibTaTaM IMPOBEACHHOro 3KcrmepuMeHTa. CoTpyAHMYAarOT B
nporecce y4eOHOro B3auMoIeUCTBUS TP paboTe B rpymnmnax
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Kucnoponconep:xarne
COEIUMHEHMS a30Ta

Ypoxk -
UCCIIEJOBaHUE

3anuchIBalOT PEAKIUM, XapaKTEPU3YIOIINE XUMHUYECKUE CBOMCTBA
OKCHJIOB a30Ta.YCTaHaBIMBAIOT MPUYUHHO-CIIC/ICTBEHHbIC CBS3HU
MEXIy BUIOM XUMHUYECKOM CBSI3M, THUIOM KpUCTAUIMYECKOU
pPEeIIETKH OKCHUJOB a30Ta M WX (U3HYECKUMU W XUMHUYECKUMHU
cBoiicTBamMu. XapaKkTepU3ylOT COCTaB, (hHU3MUYECKHE M XUMUYECKUE
CBOMCTBAa a30THOM KHCIIOTHI KakK 3JIEKTPOJINTA, NPUMEHECHHE C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMHUH.

3anuchIBalOT MOJICKYJIIPHBIE M HMOHHBIE YPAaBHEHHS pEaKIui,
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Kucnoponconepxkariue
COEJIMHEHHS a30Ta

KomOunupoBan
HBIN YPOK

XapaKTEepU3yILUe XUMHUYECKHE CBOMCTBA a30THOM KHCIIOTBHI Kak
anekrposuta. llpoBoasT, HAOMIOJAIOT W OMHCHIBAIOT XHUMHYECKUN
AKCIIEPUMEHT, XapaKTEPU3YIOUIUI CBOMCTBA a30THOM KUCIOTHI KaK
AJICKTPOJINTA, C COOIIOICHUEM ITPaBUJI TEXHUKU 0€30IMacHOCTH.
XapakTepus3yrT a30THYIO KUCIOTY KaK OKUCIUTENb. COCTaBISIOT
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH,
XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHUCJIMTEJIS, C TIOMOIIBIO 2JIEKTPOHHOTO Oananca. [TpoBomsrT,
HAOII0/IAI0T U OMUCHIBAIOT XUMUYECKUH IKCIIEPUMEHT,
XapaKTEPU3YIOIIHMI CBOMCTBA A30THOM KUCIOThI KAK OKUCIIUTEIIS, C
cOOJII0ZICHHEM MPaBWJI TEXHUKH 0€30MacHOCTH
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®docdop u ero coeMHEHUS

VYpok -
MPAKTUKYM

XapakTepu3yloT  CTPOCHHE, QJUIOTPONHI0,  (u3mueckue |
XMMUYECKHE CBOMCTBA, MOJy4YeHHE M TNpuUMeHeHue Qocdopa c
MCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMMUHU.
CaMocTOoATeIbHO OMUCHIBAIOT CBOMcTBa okcupa docdopa(V) kak
KHMCJIOTHOTO OKCHJIa U CBOMCTBA OPTOPOCHOPHON KHUCIIOTHI.
[TpoBoaAT, HAOMIOJAIOT U OMMCHIBAIOT XUMHUECKUI 3KCIIEPUMEHT C
COOMIOICHNEM TIPaBWJI TEXHUKH Oe30macHOCTH. PacrosHaroT
dochar-noHbI
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Ob6mmas
XapaKTepUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriepos

Ypok
00001IeHHS U
CHCTEMAaTu3aIx
M 3HAHUHU

JlatoT 00Imyr0 XapakTepUCTUKY aToMmaM, IPOCThIM BEIIECTBAM U
coeuHEHUsAM 3yeMeHToB [V A- rpynmsl B 3aBUCHMOCTH OT HX
nonoxenuss B llepuogmyeckont  cucreme.  XapakTepU3yIOT
CTPOEHHUE, AJUIOTPOIUI0, (PU3MUYECKHMe W XHUMHUYECKHE CBOMCTBA,
NOJydeHHEe U NPUMEHEHHE aMOpP(HOro yriepoja U €ro COpToB C
MCII0JIb30BAaHUEM PYCCKOT'0 (POJHOIO) S3bIKA U S13bIKA XUMHUH.
CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa u rpadurta. OnuchBaloT
OKUCJINTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA YIJIepo/ia
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Kucnoponconep:xarne
COCIMHEHUS yriepoa

KonTponbsHo-
0000 IaroHii

YPOK

XapakTepu3ylT COCTaB, (U3MUYECKHE M XWMHUYECKHE CBOMCTBA,
MOJIy4YeHUE U NMPUMEHEHUE OKCHJOB YIiepojia C MCIOJIb30BaHUEM
PyCCKOTO (pOAHOTO) sI3bIKA M SI3bIKAa XWUMHH. Y CTaHABIMBAIOT
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXJIY BHUAAMH XHMHYECKUX
CBSI3€H, TUTIAMU KPUCTATMYECKUX PEMIETOK OKCHIOB YIiiepojaa, uxX
GU3MYECKUMU M XUMHUYECKHMH  CBOMCTBAMH, a  TaKXKe
npumeHenreM. CoOM0a0T MpaBHiia TEXHUKU 0€30MMaCHOCTH TIPH
WCIIOJIb30BAHUM TIEYHOTO OTOIUICHUS. XapakTEepU3ylOT COCTaB,
($U3UYECKHe U XMMHUUYECKHE CBOWCTBA, MOJYYCHUE M NPUMCHCHHE
YTOJIbHOM KUCIOTHI U €€ coliel (kapOOHATOB M T'HIPOKapOOHATOB) C
HCITOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SA3bIKA XUMHH.
WMiumrocTpupyloT 3aBHCUMOCTH CBOMCTB COJIEH YTrOJbHOM KHCIOTHI
oT ux coctaBa. [IpoBoasT, HAOMIOAAIOT M OMKUCHIBAIOT XUMHYCCKHUI
9KCIIEPUMEHT C COOJTFOICHUEM TTPABIII TEXHUKH O0€30TIaCHOCTH.
Pacnioznator KapOOHAT-WOH. BBIMOIHAIOT pacu€Tel 1O
XUMHUYECKHM (DOpMYyJIaM U YPaBHCHHSIM PEAKITUH, TPOTEKAIOIIUX C
y4acTUeM COEIUHEHHH yriepoaa
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ILp. No 5. «llonyuenue
YTJIEKHUCIIOTO Ta3a U U3y4eHue
€ro CBOMCTBY»

Ypoxk —
IIPAaKTUKYM

[Tomyuator, coOMparOT ¥  paclo3HAIOT  YIJICKHCIBIA  Tras.
HalnronaroT 1 onuchiBalOT XUMUYECKUN SKCIIEPUMEHT C TTIOMOIIBIO
pycckoro (poxHOro) s3blKa M s3bIKa XUMHH. DOpMyIupyroT
BBIBOJIbI 11O PE3yJIbTaTaM IMPOBCACHHOI'O SKCIICPUMEHTA.
CoTpyaHHYaAlOT B IIpolecce y4eOHOro B3aMMOJAEHCTBHS IPH
paboTe B rpynmnax
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YrneBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3ylT OCOOCHHOCTH COCTaBa M CBOWCTB OPTaHUYECKUX
coequHeHuil.  PasnuuaroT  mpepenbHbBIE U HENpeneibHbIE
YTJIEBOJOPOBI. HaspiBator 1 3amuceiBaloT  (opMyIibl
(MOJIEKYJISIpHBIE W CTPYKTYpHbIE) BaXKHEWUIIMX IpeJCTaBUTENeH
yriaeBonopoaoB. Ilpennaraior SKCIEPUMEHT IO Paclo3HaBaHUIO
COEJMHEHUH HemnpenenbHOro crpoeHus. HabmogaroT 3a Xomom
XUMHYCCKOI'0 3KCIICPUMECHTA, OIMMUCBIBATH €0 U ACJIaTh BBIBOJAbLI HA
OocHOBe HaOmoaeHud. DUKCUPYIOT PE3yNbTaThl AKCIEPUMEHTA C
MOMOIIBI0 PYCCKOTO (POJHOTO) s3BIKA, a TAaKXE€ C TIOMOIIBIO
XMUMHUYECKUX (OPMYII U YpaBHEHUH.
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Kucnoponcoaep:xarmiue
OpraHUYECKUE COCAMHEHUS

KomOunaupoBan
HBIN YPOK

XapakTepusyoT CIIUPTHI, KaK KHCIIOPOJICOAEPKALIUE
opranuveckue coenuHeHus. KiaccupuuupyrooT —COUpTBL 1O
ATOMHOCTH.

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

XapakTepusyT KHCJIOTBI, KaK KHCIIOPOJACOAEPKALUE
OpPraHMYECKHUE COCIUHEHUS.

HaspiBator  mpencraBuUTened NPEAENHbHBIX M HEIPEAEIbHBIX
KapOOHOBBIX KHCJIOT U 3alIUCHIBAIOT U3 (OPMYIIbI.
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Kpemuunii u ero coequHeHus

Kom0unupoBan
HBII YpOK

XapakTepu3yloT CTPOCHHE aTOMOB U KPUCTAIUIOB, (hU3UYECKHE U
XMMHUYECKHE CBOWCTBA, MOJYYECHHE U NPUMEHEHHE KPEMHHUS C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.

VYcraHaBnuBarOT MPUYMHHO-CIICICTBEHHbIE  CBSI3U  MEXIY
CTPOCHMEM  aToMa, BHJIOM  XHUMHYECKOH  CBS3H, THUIIOM
KPUCTAJUTMYECKOW PpEmETKH KPEeMHHUsS, €ro (U3WYSCKUMH U
XUMUYECKUMH CBOMCTBAMH. BBITIOIHSIOT pacyE€Thl MO XUMHUUECKUM
dbopMmynaaM W ypaBHEHHUSM pEaKIUMi, MPOTEKAIONIUX C y4acTHEM
KPEMHHMS U €TI0 COCMHCHHH. XapaKTepu3yloT COCTaB, PU3HUCCKUC
W XMMHUYECKHE CBOMCTBA, MOJYYECHHE U MPUMEHEHUE COCIMHEHUM
KPEMHHSI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
xuMuu. CpaBHMBAIOT TUOKCUJIBI yriiepoaa U KpeMHusa. ONUChIBatOT
BOKHEUINIME THUIBI TPUPOAHBIX COCAMHEHHM KpPEMHHUS Kak
OCHOBHOTO 2JIeMeHTa nTuTochepsl. Pacro3HaloT CHIIMKaT-uoH
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CunmkaTHas
MTPOMBIIIITIEHHOCTh

Ypok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT CHIIMKAaTHYIO IIPOMBIIUIEHHOCTb U €€ OCHOBHYO
MPOAYKLHIO. Y CTAHABIMBAIOT aHAJIOTUU MEXKIY Pa3IMYHbIMU
OTPACIISIMHA CHIIMKATHOW MTPOMBILIIIEHHOCTH
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HonyquI/Ie HEMCTAJJIOB

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OnuchIBalOT HAXOXKACHUE HEMETAIIIOB B IPUPOJE. XapaKTEPU3YIOT
(bpakIMOHHYIO TTEPETOHKY KHUIKOTO BO3/1yXa KaK COBOKYITHOCTh
(bU3HYECKUX MPOIIECCOB. APTYMEHTUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJNIOB K OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIM MTPOLIECCAM
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[Tonydenne BaKHENIINX
XUMUYECKUX COETUHEHUIN

VYpok -
MIPAKTUKYM

XapakTepru3yroT XUMHU3M, CBIPbE, alapaTypy, HayqHble
MIPUHIUIIBL U IPOAYKIIUIO IPOU3BOACTBA CEPHOU KUCIIOTHI.
CpaBHUBAIOT MMPOU3BOJICTBO CEPHON KUCIIOTHI C TPOU3BOJICTBOM
aMMHaKa
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O0001IEHE IO TEME
«HeMeTaJUILI 1 UX COCOUHCHUA)

KomOunaupoBan
HBIN YPOK

[TpoBOIAT OLIEHKY COOCTBEHHBIX IOCTUKEHUIN B YCBOEHUH TEMBI.
KoppektupyroT CcBOM 3HaHUS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesynabraroM. [lomydaroT  Xumuueckyro  MHGOpMAaLMU U3
Pa3IMYHBIX UCTOYHUKOB. llpeacraBisior umHbOpMaANMIO MO TeMe
«Hewmeramibl» B Bujie Tabiaul, cXeM, OMIOPHOIO KOHCIEKTa, B TOM
yucie ¢ npumeHenueM cpeacts KT
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K.p. Ne2 1o teme:
«HemeTtaiuisl 1 ux
COETMHEHU S

Ypok -
KOHTPOJIA
3HAHUHI

[TpuMeHsIOT Ha MpaKTUKE paHee W3YYeHHbIN MaTepuai, padoTas 1mo
rpynmnam ¢ 3aJaHusIMH Pa3sHOrO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
KOHTPOJIbHYIO padoTy.

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

Ypok ycBoeHuUs
HOBBIX 3HAHUU

OOBSICHSIOT 4YTO  Takoe  MeTauibl.  Pasnuuaior  Qopmbl
CYIIIECTBOBaHUS METAJIOB: 3JIEMEHTHI U TPOCTHIE BEIIECTBA.
XapakTepu3yloT XUMUYECKHE  DJIEMEHTBI-METaulbl [0  HX
nonoxxkenuto B Ilepuommueckoit cucreme J[. WM. Menneneesa.
[IporHo3upyroT CBONCTBAa HE3HAKOMBIX METAJUIOB I10 MOJIOKEHUIO
B llepmoamueckoin cucremMe xumuyeckux syemeHTtoB [ U.
MenaeneeBa. YCTaHaBIMBAIOT — IPUYUHHO-CIEACTBEHHBIE CBS3U
MEXIy CTPOCHHEM aToMa, BUJOM XHMHYECKOW CBS3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METAJIJIOB — IPOCThIX BELIECTB U UX
COoeTUHEHNN
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O6H_II/IG XMMHYECKHE CBOMCTBA
METaJIJIOB

KomOunuposan
HBIN YPOK

OOBSICHSIIOT YTO TAKOE pAad aKTUBHOCTH MCTAJIJIOB. HpI/IMeHHIOT €ro
JJI XapaKTCPUCTUKHU XUMHUYCCKUX CBOICTB IMMPOCTBIX BEIIECCTB-
MCTAJJIOB. O606I.[IaIOT CUCTEMY XUMHUYCCKUX CBOIMCTB METaJJIOB
KaK «BOCCTaHOBHMTEIbHBIE CBOMCTBA». COCTaBIISIOT MOJICKYJIAPHBIC
YpaBHCHUSA peaKI_[I/Iﬁ, XapaKTCPU3IYIOIHUX XUMHUYCCKHUC CBOMCTBaA
MCTAJIJIOB B CBE€TC YUCHUSA 00 OKHMCIUTEIHFHO-BOCCTAHOBUTEILHEIX
mpoueccax, a p€akiuuu € yd4aCTUEM 3JICKTPOJIUTOB, IIPCACTABIIATH
TaKXC€ 1 B MOHHOM BHI[G.H&@]'IIO}I&IOT " OIMCBIBAIOT PCAKIINU
MCXKAY BCIICCTBAMU C ITIOMOIIBIO PYCCKOI'O (pOI[HOFO) A3bIKa U
si3pIKa XUMUH. CaMOCTOSTEIIHFHO IMPOBOAAT OIIBITHI,
NOATBCPKAAOIHEC XUMHUUYCCKUC CBOICTBa METAJLJIOB C
CO6J'IIOJICHI/IGM IpaBHUJI TCXHUKU 0e30macHOCTH
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OO01mas xapakTepuCcTHKa
MIEJTOYHBIX METAJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHAIOT JTHMOJIOTHIO  Ha3BaHWS  TPYIIbI  «IIEIOYHBIC
MeTautbl». JlatoT OOIIyr0 XapaKTepUCTHUKY IIEIOYHBIM MeTajliaM
Mo ux nmnojoxeHuto B Ilepuwoandeckol cucreMe XHUMHYECKHX
anemenToB JI. 1. Menneneena.
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OOGmias XxapakTepucTUKa
IICJIOYHBIX METAJIJIOB

KomOunaupoBan
HBIN YPOK

XapakTepu3ylT CTpoeHue, (pU3nYecKue U XUMUYECKHE CBOMCTBA
IEJIOYHBIX METAJUIOB B CBETE OOIIET0, OCOOCHHOTO U €IMHUYHOTO.
[Ipencka3piBalOT pU3NYECKUE U XUMHUYECKHE CBOICTBA OKCHJIOB U
TUIPOKCHJIOB IIEJIOYHBIX METAUIOB HAa OCHOBE HX COCTaBa M
CTPOEHHUS u NOATBEPKIATh IIPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIMX peakuuil. [IpoBoASIT pacu€rbl MO XMMHYECKUM
dbopMynaM U ypaBHEHHUSM peaklui, MPOTEKAIOMIMX C y4aCTHEM
IIEJIOYHBIX METAIOB U UX COCTMHEHUMN

45 OO01ast XapakTepUCTHKA VYpok ycBoeHus | XapaKTepu3yloT CTpoeHHe, (pU3nUYecKrue U XMMHYECKHE CBONCTBA
I1€JI0YHO3EMENbHBIX HOBBIX 3HaHUH | HIETOYHO-3€MENBHBIX METAJUIOB B CBETE 00IIero, 0COOEHHOTO H
METaJJIOB enunuyHoro. [IpenckaspiBaroT  ¢Gu3MYECKUE U XUMHUYECKUE
46 OO6m1as xapakTepucTuka KomOuHupoBan | CBOMCTBA OKCHUAOB M TuapokcunoB MerawioB |IA rpynnsl Ha
LIEJI0YHO3EMETbHBIX HBIH YpOK OCHOBE MX COCTaBa U CTPOCHHMS M MOJITBEPKAAIOT IPOTHO3bI
METaJIJIOB YPaBHEHUSMU COOTBETCTBYIOIIMNX PEAKIIHMA.
[TpoBoAsT pacy€Tsl MO XUMUYECKHM (opMyllaM U ypaBHEHUSM
peaxkiui, IpPOTEKAIOIUX C Y4aCTUEM IIEJIOYHBIX METAUIOB U HX
COeIMHEHUN
47 KécTkocTh BOJIBI U CLIOCOOBI VYpok ycBoeHus | OOBSACHSIOT YTO TaKOE€ <OKECTKOCTb  BOJbD».  Paznuuaror
e€ ycTpaHeHus HOBBIX 3HAHUM | BPEMEHHYIO U IIOCTOSIHHYIO JKE€CTKOCTh BoAbl. lIpennararor
CIOCOOBI yCTpaHEHUs! KeCTKOCTH Bobl. [IpoBondar, HabmonawoT 1
OIUCBHIBAIOT XUMHUYECKUH 3KCIIEPUMEHT, C COOJIOJACHUEM MpaBUII
TEXHHKHU 0€3011aCHOCTH
48 IT.p.Ne 6. «llomyuenune KomOunupoBan | [Tomydaror, coOuparoT U  Ppacrno3HaroT YIJIEKUCHBIA  Ta3.
YKECTKOM BOJIbI U CLIOCOOBI €€ HBIH ypOK O6paratotcs c 1a00paTOpHBIM o0opynoBaHuEM u
YCTpaHEHUS» HarpeBaTelbHBIMU NPUOOpPaMU B COOTBETCTBUM C IpaBUIAMH
TEXHUKHU Oe3omnacHocTH. HabmonaoT U OMMCHIBAIOT XUMHUYECKHM
DKCIEPUMEHT C IOMOIIBI0 PYCCKOro (POJHOTrO) sA3bIKA M SI3bIKA
xumun. DopMynHUpyIOT BBIBOABI IO pe3yJibTaTaM IIPOBEAEHHOIO
skcnepumenTa.  CoTpyAHHMYalOT B Iporecce  yuyeOHOro
B3aMMOJICICTBHS pU paboTe B rpynmax
49 ATIOMHHUI U €r0 COeTUHEHUS Ypok - XapakTepu3yroT ATFOMUHUH T10 €ro MOJIOKEeHUI0 B [lepuoanueckoit
MIPAKTUKYM cucreMe xumudeckux 3yeMeHToB JI. . MenneneeBa. OnuceBarOT

CTpoeHue, (GHU3NYECKUe M XHUMHUYECKHE CBOWCTBA allOMUHMUS,
MOJTBEPIK/1asl UX COOTBETCTBYIOIIMMH YPaBHEHUSIMHU PEAKIUH.
OOBACHAIOT JBONCTBEHHBIM XapakTep XWUMHUECKHUX CBOMCTB
OKCHJIa U THJIPOKCHJIA AJIFOMHHHSL.




50

Keieso

Ypok ycBoeHus
HOBBIX 3HAHUN

o1

CoenuHEeHNs Kee3a

KomOunupoBan
HBIN YPOK

XapakTepu3yroT MOJ0KeHue xene3a B [lepuonndeckod cucreme
xumudeckux daemeHtoB JI. M. MenngeneeBa, 0OCOOCHHOCTH
cTtpoeHus aroma. OmnuceBalOT (uU3MUEeCKHe U XUMHYECKUE
CBOMCTBAa  ’Keje3a, MOJATBEPXKJash HMX  COOTBETCTBYIOIIMMU
ypaBHEHUAMHU peakuuid. OOBSICHIIOT HAJIWYUE JABYX I'€HETHYECKHX
pANOB coenuHEHMH kemesa Fe+ u Fe*t | Ycramaemmparor
3aBHCHUMOCTh OOJacTeil MPUMEHEHMs jKeje3a M €ro CIUIaBOB OT
cBoiictB. [IpoBomar pacu€Tel MO XUMHYECKHM QopmyaamM u
YPAaBHEHUSAM pPEAKLUUN, MPOTEKAIOIIUX C y4aCTUEM JKelle3a U €ro
coenquHeHU. HaOmrOmMal0T ©  OMHCHIBAIOT PEAKIIMH  MEXIY
BEIIECTBAMH C TOMOIIBIO PYCCKOTO (POJHOTO) s3bIKa W SI3bIKA
XUMUU
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[I.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIIBHBIX 3324 110
Teme «MeTamib»

Ypok-
IIPAaKTUKYM

DKCHEPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAUIOB M HX
COCIII/IHGHI/Iﬁ, peiiath OSKCIOCPHUMCHTAIBHBIC 3agadud II0 TEMC
«Meramnel». PabotaroT ¢ mabopaTopHbIM 00OpPYIOBaHHEM U
Harp€BaTrCjibHbIMU HpI/I60paMI/I B COOTBCTCTBUHU C IIpaBHJIaMH
TeXHUKU Oe3zomacHocTH. HabmiomaroT cBOWCTBa METalIOB U MX
COCIII/IHGHI/Iﬁ u SIBJICHI/Iﬁ, OpouCXogAmurx C HHUMH. OnuceIBaIOT
XUMHUECKUNA  JKcHepuMeHT. (DOopMyIUPYIOT  BBIBOABI IO
pe3ynbTaTaM IMPOBEICHHOr0 3KcnepuMenTa. OnpeaensoT (Mcxoas
u3 y4eOHOI 3a/1aui) HEOOXOJUMOCTh MCIIOIh30BaHHS HAOIIOICHUS
HJIN DOKCIICPUMCHTA
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Koppo3ust MeTamioB U criocoObl
BaIUTHI OT HEE

Ypok ycBOeHHUs
HOBBIX 3HAHUN

OOBSICHSIOT YTO Takoe KOppo3us. Pa3nmuyaroT XUMHUYECKYI0 U
ANEKTPOXUMUUYECKYIO  KOppo3uH.  WIUIIOCTpUpPYIOT — MOHSTHS
«KOPpO3HUSI», «XHMHUECKasi KOPPO3USL», «IIIEKTPOXUMUYECKAS
KOPpO3Us» TpPHUMEpPaMH. XapaKTePU3YIOT CHOCOOBI  3aIIUTHI
METaJNIOB OT KOPPO3HUH
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Mertasuibl B IPUPOLE.

Ypok ycBOeHHUs
HOBBIX 3HAHUN

55

[TonsATHE O METAILTYprUn

Ypoxk- cemunap

Knaccupunupyrot GopMbl IpUPOJHBIX COETUHEHUI METAIIIOB.
XapakTepus3yloT OOIIMe CHOCOObI MOJYyYEHUS METaJUIOB: MHPO-,
THJIPO- U AJIEKTPOMETAIUTYPIUH.

Konkpetusupyor 3T crnocoObl NOpuUMepamMH U ypaBHEHHUSIMHU
peakIMii ¢ COCTaBICHHUEM DJIEKTPOHHOTO OanaHca.

OnuChIBaIOT TOMEHHBIN TPOIIECC W ANEKTPOIUTUIECKOE ITOTyIeHHE
METaJUIOB.

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

O0o0marommii
YPOK

O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
«Metainel». [IpuMEHSIOT Ha IPAKTUKE paHEe U3y4YCHHbIN
marepuai, padoTas 10 IpyInam ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KonTtposbHas pabot 3 1o Teme
«MeTamibDy

Ypok KOHTpOJIA

[TpuMeHsIIOT Ha MIpaKTUKE paHee U3YUYEHHBIN MaTtepual, padoTtas mo
rpynmnam ¢ 3aJJaHusIMU Pa3HOTO YPOBHS CJI0)KHOCTH, BBIITIOJIHSIOT
KOHTPOJIbHYIO padoTy.

Xumu

Sl M OKPY KaIoLasi

cpeaa (2 v)
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XuMuueckas
TTAHETHI 3eMIIA

opraHu3anus

KomOunupoBan
HBIN YPOK

HNHuTerpupytoT cBeneHus 1o Gu3ndeckoit reorpaduu B 3HaHUS O
XAMHUYECKON OpraHu3aiuy IIaHeThl. XapaKTepU3yroT
XUMHUYECKUH COCTaB T'€OJIOTHUYECKUX 000JI0UeK 3eMITH.
PaznuyaroT MuHEpasnbl U TOPHBIE TOPOJIbI, B TOM YUCIIE U PYIbI
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Oxpana
OKPY>KaroOIIEil cpesibl OT
XUMHUYECKOTO 3arpsi3HCHUS

Ypok — ceMuHap

XapakTepusyroT UCTOYHHUKHU XUMHYECKOTO 3arpsi3HECHUS
OKpyXxarome cpeabl. ONUCHIBAIOT TJ100abHBIE IKOJOTHYECCKUE
mpoOJieMbl  4YeJOBEUECTBA,  CBA3aHHBIE  C  XHMHYECKUM
3arpsisHeHueM. [IpejaraloT MyTd MHHHUMU3ALMK BO3JACHCTBUS
XUMHUYECKOI'O 3arpsA3HEHUs Ha OKpYXkaromiyro cpeny. IIpuBomsr
PUMEPBl MEXKTYHAPOIHOTO COTPYIHHYECTBA B 00JACTH OXPaHBI
OKPY’KaIolIeH Cpeibl OT XUMHUECKOTO 3arpsi3HCHUS

(OTD) (7 u)

Oﬁoﬁmeﬂne 3HAHUM MO0 XUMHH 34 KYpc¢ OCHOBHOI mKo0.Jbl. IloaroToBKa K OCHOBHOMy rocyiapCcrB€HHOMY 3K3aMEHY
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BemecTBa

O06006maronmn
YPOK

[Ipeacrasmsitor nHbopMmaruio no teme «llepuonnueckuii 3aKoH U
Ilepuonuueckas cucrema /[I. M. Menneneesa B cBeTe Teopuu
CTPOCHMSI aTOMa» B BUJIE TAOJIMI], CXEM, OIMIOPHOTO KOHCIIEKTa, B
ToM uncie ¢ npuMenenneM cpeAactB UKT. Beimonusaior tecToBbie
3aganus no teme. [IpeacraBnstor mHpopMaiuio mo teme «Bumbl
XAMHYECKUX CBSI3€M M TUNBl KPUCTAUIMYECKUX  PEUIETOK.
B3anMocBsI3b CTPOSHUS U CBOWMCTB BEIIECTB» B BUJIE TAOIUII, CXEM,
OINOPHOTO KOHCIIEKTa, B TOM yucie ¢ npuMeHeHneM cpeacts KT
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XUMUYECKUE PEaKIINU

O0o0marommii
YPOK

[Ipeacrasmsitor  uHpopMmanmo 1o  Teme  «Kimaccudukanus
XUMHUYECKUX PEAKIUM MO pa3iaudHbiM npu3Hakam. CKOpoCTh
XUMHYECKHX peakuuid» B BuAe TaOMUI, CXEM, OIOPHOIo
KOHCIIEKTa, B TOM 4uciae ¢ mnpumeHeHueM cpeacts HKT.
BrimonHsoT TecToBble 3anaHus no teme. Xapakrtepusywotr OBP,
OKHUCJIUTEIh U BOCCTAHOBUTEIb.




62 OCHOBBI O6oOmaromuii | XapakTepusyroT o01re, 0COOCHHBIE U HHIUBUIYaIbHbBIC CBOWCTBA
HEOPraHUYECKOMN YPOK KHUCJIOT, OCHOBAHHUM, COJIEM B CBETE TEOPUHU IIIEKTPOJIUTHUYECKOU
XUMHH TUCCOLMAlMU.  ApPryMEHTUPYIOT  BO3MOXHOCTb  MPOTEKAaHUSA
63 OCHOBBI O6oOwaromuii | XMMHYECKUX PEaKIUid B pacTBOpax »>JCKTPOJIIMTaX MCXOAS U3
HEOpraHUYeCKOn YPOK ycnoBuil.  Knaccuduuupyror HeopraHMdeckwe BeIecTBa IO
XUMUU COCTaBy M cCBoHMcTBaM. I[IpuBOIAT mnpuUMeEpbl NPEACTABUTENICH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEUIECTB
64 [ToBTOpeHME M 00600IIEHUE TIO KomOuHupoBan | BEINOJHSAIOT TECTHI M YIPAXHEHHUS, PEIIAIOT 3aJa4H 110 TEME.
reme. [TogroroBka k HBIH ypOK [TpoBOASAT OLIEHKY COOCTBEHHBIX TOCTUKEHUI B YCBOCHUH TEMBI.
KOHTPOJIBHOHN paboTe KoppektupyioT cBou 3HAHHS B COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yNIbTaToOM
65 KontponbHas padbotaNed VYpok kontpons | [IpuMeHsIOT Ha IpaKTHKE paHee U3yuyeHHBIN MaTepua, padboTas 1mo
«HMtorosas o KypcCy OCHOBHOH rpymnmnam ¢ 3aJaHusIMHU Pa3Horo YpOBHS CJIO?KHOCTH, BBIIIOJIHAIOT
[IKOJIBI KOHTPOJBHYIO PadoTy.
66 AHanM3 KOHTPOJBHON paboTHI. KoppekTupytot cBou 3HaHUS
[TonBeneHue UTOrOB roja.
67-68 PesepBHOE Bpemst




Kpurepun oueHuBaHMsI JOCTHKEHU 00yUAOIMXCS

OcHoBHasl 33/1a4a ¥ KPUTEPH OIIEHKU — OBJIAJICHUE CUCTEMOM y4eOHBIX ACUCTBUN C N3y4aeMbIM YU€OHBIM MaTEPUATIOM.

CucreMa OIICHKHU BKIIIOYACT B CEOsI BHYTPEHHIOKO (OCYIIECTBIISIEMYIO CAMOM MIKOJIOW) ¥ BHEIIHIO (OCYIIEeCTBIsieMasi BHEITHUMHE 110 OTHOIICHHIO K
IIKOJIE CITy)KOaMH).

JIJIst OTICHKH MCTIOIB3yeTCsl EPCOHUBUIIMPOBaHHAs HHPOPMAIUS U aHOHUMHAs (HeTepcoHU(DUIIMPOBAHHAS).

[TepconnduupoBaHHOM OIIEHKE MOIEKAT TOJIBKO METaNpeIMETHbIEC U MPEIMETHbBIE Pe3yIbTaThl U3 0Jl0Ka «BBITYCKHUK HAYYUTCSI.

OreHKa JOCTHKCHHI PEATU3YETCS «METOJIOM CIIOKEHUS», IPH KOTOPOM (PUKCUPYETCS TOCTHKEHHUE OTIOPHOTO YPOBHS M €T0 MPEBBIIICHHE.

Jlis olleHHMBaHUS HCIOJB3YIOTCS: CTaHAAPTHU3UPOBAHHBIE MHCbMEHHBIE W YCTHBIE PabOThl, MPOEKTHI, MPaKTUYECKHEe pPaOOThHI, J1abOpaTOpPHBIC
paboThl, TECTHI, 3a4€Thl, TBOPUYECKUE pabOTHI, CAMOAHAIIN3, CAMOOLIEHKA, HAOIIOJCHUS U TIp.

Tunsl 3a1aHN, KOTOPbIEe HUCHOJb3YHTCH IJIS OLEHKH T0CTUKEHHU I :
o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM,;
10 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUIN: 0a30BBIN U MOBHIIIICHHBIN YPOBEHD;
IO UCIIOJIb3YEMbIM CPEACTBAM: 3a/IaHUA Ul MMCbMEHHOM UM YCTHON Oece/bl, MPaKTHUeCKUe 3a/JaHusl, 1abopaToOpHbIe paboThI;
1o opme MpoBeNCHUS: U MHIANBUIYATBHON WIIA TPYIIIIOBOI paOOTHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTEepHU3yIOT AUHAMHUKY 00pa30BaTeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOIOBBIE PA0OTHI (XapaKTEPU3YIOT YPOBEHb IPUCBOCHHUS CIIOCOOOB JEHCTBHIN)

BHYTpPEHHIOI0 CHCTEMY OLICHKH HA CTYNEHH OCHOBHOIO o0miero o0pa3oBaHus KiIacCUQUUUPYETCA CIEAYOUMM oO0pa3soM M BKJIKOYAET
IIPOLEAYPBHI:

HHIMBHAYAJbHbIE Pe3yJbTaThl YYAIIUXCH - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBISIOTCA B XOZE IMCHXOJIOTO-
NeAarorn4yeckoro MOHUTOPUHTA;

npeaMeTHbIE Pe3yJIbTAaThl - PE3YJIbTAThI, IOJyUYEHHBIE B IPOLIECCE OLIEHUBAHUS YUUTEISIMU IIKOJIBI HA MIPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC PE3YyJbTAThI - PE3YJIbTATHI, IOJIy4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJISI, NTOTOBOM aTTECTALIMU yUYaIIUXCs

( KOHTpOJILHBIE PA0OTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUArHOCTUUECKHUE);

BHELIKOJIbHbIE Pe3y/IbTaThl - pe3yJIbTaThl OJIMMIIHNA]I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEpEeHIIMH U T.11.;

pe3yJIbTaThl, NOJYYEHHBIE B X0/I¢ HE3aBHCMMON BHeIIHeH OLeHKH - pe3yibTaThl NodydeHHble B Xxoae [A;

HepopMaTH30BaHHAS OLleHKA - TIOPT(OIHO.



Jyig onricaHust JOCTUKEHUHM 00y4aroIuXcs 11eJ1ecO000pa3HO yCTaHOBUTH CIEAYIOLIUE MSTh YPOBHEH:

YpoBeHb JlocTHoKeHNE VIAHUPYEMBIX Pe3yJbTATOB Onenka (oTMeTKa)
ba3osslIit JEMOHCTPHPYET OCBOCHHE Y4YEOHBIX JEHCTBHI C OMOPHOM CHCTEMOM 3HAHUH B PaMKax | «yIOBIIETBOPHUTEIHHO (wn
YPOBEHb auanazoHa (Kpyra) BblIeJNEHHBIX 3azad. OBinajgeHue 0a30BbIM YPOBHEM SIBJISETCS | OTMETKa «3», OTMETKa
AOCTHKeHUH JOCTaTOYHBIM JIJIsl MPOJOIDKEHUSI 00yUYEeHHUs Ha CIEAYIOUIeH CTYIIeHH 00pa3oBaHUs, HO HE | «3aYTEHOY).

110 IPO(GUIBHOMY HaIPaBICHUIO
IloBbIlIeHHBI | YCBOGHHE OINOPHOW CHUCTEMbl 3HAaHUMM Ha YPOBHE OCO3HAHHOI'O IIPOM3BOJIBHOIO | OLIEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb OBJIA/ICHUS] y4eOHBIMM JEHCTBMSMHM, JOCTAaTOYHBIM O Kpyro3op, IUpoTa (MM

n30MpaTeNnbHOCTH) UWHTEepecoB. Takue oOywarommecss MOTYT OBITh BOBJICYEHBI B

IIPOEKTHYIO AEATEIbHOCTD 110 NMPEIMETY U COPUEHTHPOBAHBI HA IPOAOIKEHHE 00yUeHHUS

B CTapIIUX KJIaccax 0 JAHHOMY Ipouito.
Bobicokuii bosiee nosiHoe (10 CpaBHEHMIO C MPEABIIYIIIM) YCBOGHUE OMOPHON CUCTEMBI 3HAHUHN Ha | OLlEHKA  «OTIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O ITPOU3BOJIBHOTO OBJIAJCHUS YU€OHBIMU JIEHCTBUSAMU, JOCTATOUHBINA | «5»).

Kpyro3op, mupoTa (Win U30UpaTeabHOCTH) MHTepecoB. Takue oOyuarommuecss MOTYT

OBITH BOBJICYCHBI B INPOEKTHYIO IEATEIBHOCTh MO MPEIMETY W COPHEHTHUPOBAHBI Ha

IPOAOIDKEHHE 00yUYeHHs B CTAPIIUX KJIACCaxX MO JAHHOMY MPOQUIIIO.
IMoHM:KeHHBIIl | OTCYTCTBHE CUCTEMaTHYECKON 0a30BOW MOATOTOBKH, OOYYAIOUIMMCS HE OCBOSHO JaXKe U | «HEYJOBIETBOPUTEIBHOY
YPOBEeHb IOJIOBUHBI  IUIAHUPYEMBIX  PE3y/lbTaToOB, KOTOpPblE  OCBaMBAET  OOJBIIMHCTBO | (OTMETKaA «2»)

oOyyaroluxcs, UMEIOTCS 3HauuTeNbHbIE MPOOENbl B 3HAHUSAX, JaJbHElIIee 00ydyeHHe

3arpyaHeHo. Ilpu sTom oOydaromuiics MOXKET BBINOJHATH OTJENbHbIE 3aJaHUs

MOBBIIIEHHOTO ypoBHsA. JlaHHasg rpynmna oOyuaromuxcst (B cpelHeM B Xojie oOyueHus

coctaBisitonas okoso 10%) TpeOyer cnenuaabHOM JMArHOCTUKU 3aTPyIHEHHH B

oOyueHuu, npoOeioB B CUCTEME 3HAHWN M OKa3aHUM LIEJCHAIIpaBIEHHOW MOMOIIU B

JOCTHXKEHHUHU 0a30BOT0 YPOBHS
Huskuii HaJIMYue TOJBKO OTHENbHBIX ()parMEeHTapHbIX 3HAHUNW MO MpPEAMETY, JalbHeWIee | OIEHKa «IUI0X0» (0TMeTKa «1»)
YPOBEHb o0y4yeHHe MPAKTUYECKH HEBO3MOXKHO. TpedyeTcs creluaibHas HOMOIb HE TOJIBKO IO

y4eOHOMY TMpeaMeTy, HO ¥ 1Mo (OPMUPOBAHUIO MOTHBAIIMKA K OOYYCHHUIO, Pa3BUTHIO
MHTEpeca K M3y4yaeMoil MpeAMETHON 001acTH, MOHMMAHHUIO 3HAYMMOCTH TIpeIMeTa s
KU3HH | JIP.




XapakTepucTuka uudppoBoii oeHKH (0OTMETKH)

«5» (OTJIMYHO») — YPOBEHb BBHIIIOJHEHUS TPEOOBAHUI 3HAUUTEIHHO BBIIIE YAOBIETBOPUTEILHOTO: OTCYTCTBUE OMIMOOK KaK IO TEKYIIEMY, TaK U
0 MpeAbIAYIIeMY y4eOHOMY MaTepHaiy; He 0oJiee OJJHOTO HEeJ0YeTa; IOTUYHOCTh U MOJTHOTA U3JI0KESHHUS.

«4» («XOpo1I0») — YPOBEHb BBHINOJHEHHS TPeOOBAaHUN BBINIE YOBICTBOPUTEIBHOTO: HCIIOJIB30BAaHUE JOMOJHUTEIBHOTO MaTepuaia, MoJHOTa U
JIOTUYHOCTh PACKPBITHS BOIPOCA; CAMOCTOSTEIBHOCTh CYXKICHHM, OTpa)KeHHE CBOEro OTHOUICHMs K ImpeaMeTy obcyxiaeHusa. Hamuuue ommbok u
HEJ0YETOB B KOJIMYECTBEHHOM BBIPAKEHUU IO OTAEIBHBIM IMpPEAMETaM OTPAXKACTCSl B JIOKAJIBHBIX aKTax O TEKylle M UTOroBoiM (pyOexHOi)
aTTecTaluu 00y4JarouXcs.

«3» («yIOBJIETBOPHUTEIBbHO») — JOCTAaTOYHBI MHHHMMAIbHBIM ypPOBEHb BBINIOJHEHUS TPEOOBaHMM, NMPEIBSIBISIEMBIX K KOHKPETHOW padore,
OTJIeNIbHbIC HAPYILIEHUS JIOTHKHU M3JI0KEHHUS MaTepralia; HeMoJIHOTa PacKpbITUs Bonpoca. Hanuune omubok U HEA0YETOB MO OTAEIbHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B JIOKATBHBIX aKTaX O TEKYILEW U UTOroBOH (pyOexKHON) aTTecTaliui 00yJaronxcs.

«2» («IJ10X0») — YpOBEHb BBIIIOJHEHUS TPEOOBAaHUN HMKE YIOBJIETBOPUTENBHOIO: HApyIIEHUWE JIOTUKH;, HENOJHOTa, HEPACKPBITOCTD
o0Cy>KIaeMOoro BOIpoca, OTCYTCTBUE apryMEHTAIuU JTMOO0 OIMOOYHOCTh €€ OCHOBHBIX MOJIOKeHUH. Hanmuune ommboKk U HEI04eTOB MO OTICIbHBIM
IpeIMeTaM B KOJIMYECTBCHHOM BBIPAKCHHUH OTPAXKACTCS B IOKAITBHBIX aKTaX O TEKYIIEH U HTOrOBOH (pyOeKHOI) 00 aTTecTamuu 00yJIaroIIuXxcsl.

KoHTposbHO-u3MepuTe/IbHbIE MaTepHaJibl IpEJHA3HAYEHBI 11 TIPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepuajia Ha OCHOBAaHUU
00pa30BaTeNpHOr0 MUHUMYMa COZEpX aHUs 00pa3oBaHUsl U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB HIKOJ. OHHM COCTaBJICHBI Ha OCHOBE
MHOTOJICTHEH TeIarOrn4eCKOi MPAKTHKHU C YI€TOM Pa3IUIHBIX METOJINICCKUX pa3pabOToK.

[To BceMm rimaBam Kypca M X paslienaM IpejuiaraeTcsl TEKYIIMi 1 TEeMaTHYECKUA KOHTPOJIb 3HAHUN U YMEHUH B (opMe XUMHUECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITEIILHBIX M KOHTPOJBHBIX PaboT. 3aaHus 00OUX BapUaHTOB PabOT CXOIHBI IO COJEPIKAHUIO M XapaKTePy BBIMOTHICMBIX YUSOHBIX
IENUCTBUM.

Jlnst opranmzanuu 3G PeKTUBHON pabOThI BCEro Kiacca ¢ Y4ETOM WHIUBUIYAIBHBIX CIIOCOOHOCTEN Ka)XJO0T0 ydalierocs B psae padboT, BXOISAIINX
B ITOCcOOMeE, MPe/ICTaBICHBI 3aJaHUs PA3TUYHBIX YPOBHEH CIIOKHOCTH.

HezameHuMbIM MOMOITHUKOM T€/larora B KOHTPOJIE 3HAHUH SBJSIOTCS 3adaHus B ¢opme Tecta. VX MOXKHO MCIOJIb30BaTh Ha Pa3HBIX ATamax
y4eOHOro Tmpolecca:

* MPU U3yYEHUU HOBOTO MaTepHalia;

+ Ha dTare 3aKperieHus H3y4eHHOro MaTepuarna;

+ Ha ypokax 000011aro11ero NOBTOPEHHUS;

* TP TEKYIIEM U TEMAaTHYECKOM KOHTPOJIC 3HAHUN, YMEHHI U HABBIKOB YYaIIUXCS;

+ TP MTOATOTOBKE YYAIIMXCS K SK3aMEHaM KakK B YCTHOM, Tak M B TUCbMEHHOU (opme, ocobeHHo B popme EI'D.

JIist Kask10¥ TeMBI B €€ pa3fiesioB PEI0KEHBI TECTOBBIE 3aJaHHsI PA3HOTO YPOBHS CIIOKHOCTH B JIBYX BapHaHTaX, paCCYMTAHHbBIE HA 15—35 MuH
WJIM Ha MeJbIN ypoK. J{Jis BRICTABIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOIIEHTHYIO MIKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — orenka «4»;

86—100% — omenka «5».



B 3aBucUMOCTH OT pe3ybTaTOB BBIIOJHEHUS PA0OTHI YUUTENb MOKET BHOCUTH B MPEITIOKEHHYIO CUCTEMY OLICHUBAHUS KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs I1€JIb KOHTPOJISI B JAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJIICHHE OLIEHKH, a ONPE/ICJICHNE YPOBHS YCBOCHHUS yYaIlMMHUCS Y4eOHOTO
MaTepuala U HalpaBIeHUH JanbHelIIel paboThl HaJl MOBBIIICHUEM Ka4eCTBA 3HAHUN

3amanne noxa mudpoit 1 ouenuBaercs 3 Gamtamu; noa mudpoi 2 — S5 Oamnamu; nox uudpoi 3-8 Oamnamu. 3amgaHus, OTMEUYCHHBIC *, — JId
WHVBUIYAILHOTO BBIIOTHCHHUS.

Ecin He yka3aHO MHOE, KKl OTBET YacTel OIICHHBACTCS:

» yactu A — 2 Oaramu;

» yactu B — 4 Gamnamu;

» yactu C - 6 Gamiamu.

OpaHako HE BCE ydYalluecs NMPHCTYNarT K 3amaHusaM dacTd C um TeM 0oJjiee BBIMOJHSIOT MX IMOJHOCThIO. UTOOBI MOBBICHTH MOJOKUTCIBHYIO
MOTHBAIIMIO K BBITIOJHEHHIO 3aaHuil 4acTh C, y9uTellb MOKET OOBSIBUTH O BBICTABJIICHUU IO Pe3y/IbTaTaM TECTa JBYX OIEHOK: MEPBOM — 3a 4acTu A
u B, a Bropoii — 3a yacte C — ¢ UCIOJIb30BaHUEM IIPOLICHTHOM IIKAJIbI OIICHKH 3HAHUH.

Bormpockr 11 BceX BUIOB KOHTPOJISL 3HAHWUN COCTaBIICHBI TAKMM OOpa3oM, YTOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISBUTH 3HAHUS yUAIIUXCS IO
BCEM Y3JIOBBIM BOIIPOCAM TJIaBbl M pa3jiesia Kak Ha 0a30BOM YPOBHE, TJi¢ HEOOXOAMMO TOJBKO BOCIIPOM3BEICHHE YYEOHOrO MaTepualia, TaK U Ha
YCIIO)KHEHHOM YPOBHE, TJIe TpeOyeTcs yMeHHUE aHAIM3UPOBATh M CPAaBHUBATH JIAHHBIC, IPUMEHSISI TBOPUYECKHE CITIOCOOHOCTH.

Bce oOyyaromue BUIbI KOHTPOJIS TPEATOJIATa0T KOJUICKTHBHYIO ICATEILHOCTD YYAIIUXCsl JIMOO B Tape, JIMOO B TPYIIIE U CAMOIIPOBEPKY.

[Ipu moaroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOIUMO OOpaTUTh BHUMAaHUE Ha 3aJaHHs YPOKOB 0OOOIIAOIIEro MOBTOPEeHHs. B 3TOM citydae
y4aliuecss B COOTBETCTBHU CO CBOUMH CIIOCOOHOCTSIMH OTIPENCISIFOT JUIs ce0s 3a7]aHusl, KOTOPHIE MOT'YT BBITIOJHHTb.

PacuerHble 3a1aum pa3IMYHBIX TUIIOB U YPOBHEW CIIOKHOCTH IMPEACTABICHBI B IIOCOOMHU OJIOKaMHM, a TAKXKE BKIIFOUEHBI B Pa3HBIC BUBI KOHTPOJIS
3HaHUNA. YUUTENb MOXKET IO JKEJIaHUI0 BKII0YATh WX KaK JOTOJHUTENBHOE 3aJjaHKe B JIF0OOH BUA KOHTPOJS WM MpejiaraTh Y4aluMcsl OTAebHbIE
CaMOCTOSITENIbHBIE PAaOOTHI MO PEMICHHIO TTOA00HBIX 3a/1a4.

IIpoBeneHne XUMHUYECKOT0 TUKTAHTA

3anmanus 17151 000MX BapUAHTOB KPaTKO 3alHCHIBAIOTCS HA JIMIIEBON CTOPOHE JOCKHU WM Ha KOJOTpaHCIAapaHTe; OTBETHI HA BOMPOCHI KEIaTeIbHO
HalMcaTh Ha OOPATHON CTOPOHE IOCKH HMJIM TaK)Ke Ha KOJOTpAaHCHApaHTe. YUYUTEIh 3aUUTHIBACT COJIEPKAHNE BOTIPOCA, YIAIUECs 3aIMCHIBAIOT OTBET
B TETPAJIIX.
[To oxOHYaHWU TUKTAaHTA IPOBOIUTCS CaMOIIPOBEPKA:

+ omIMOOK HET — OIEHKa «5»;

« nonyueHsl 1—2 omubku — «4»;

* JIOMYIIEHBI 3 OHOKH — «3».

B 3aBHCHMOCTH OT CTENEHH MOATOTOBICHHOCTH YYAIIHXCS YIUTEIb MOKET H3MEHUTH KPUTEPHUI OIICHKH padoT B MOJIb3Yy YUCHHKA.

IIpoBeaenne caMocTOATEILHOM PadOTHI

CamocrosiTenpHas paboTa mpearnoaraeT Ju0o mapHyro, Ju00 rpynmnoByro ¢GopMy pabOTh U Aa€T BO3MOXKHOCTh JIYYIIle OTpadOTaTh U3ydaeMble
BOTIPOCHI MTO/I KOHTPOJIEM YUHUTENS U B XOJI€ CAMOCTOSTENILHOM AesTenbHOCTH (71 oOydatomieit paboThl) IMOO TydIlle MOArOTOBUTHCS K KOHTPOJIBHON
paboTe, KOTOPYIO MPEACTOUT BBHIMOTHATH Ha CISAYIONMEM YpoKe (711 00001Iaromnieit paboTsl). 3aaHus BRIOTHSIIOTCS B mape (TPyMIe), 4TO MO3BOJISIET



SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afaHusi (MO 3HAKOM *) yyamiuecs BBINOJHSAIOT CAMOCTOSTENbHO. [l KOHTposid ydamumcs
MIPEIOCTABIISIETCS. BO3MOYKHOCTH CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT aHbl YYUTEIEM 110 OKOHYAHUU PaOOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBUJIHOCTb OIIPE/IEIICHNUS 1IeJIH OIIbITa,;

- CAaMOCTOATENBHOCTD 000pa 000PYA0BaHUS H OOBEKTOB;

- IOCJIEZI0BATEIBHOCTD B BHIITOJHEHUH PA0OTHI 110 3aKJIa/IKE OIBITA;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHWUU HAOJIIOJCHHI, B JOPMYIMPOBKE BBIBOJA U3 OMBITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LElIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO IPOBEIEHBI TO00p 000pYI0BaHUS  OOBEKTOB, a TaKkXke paboTa
0 3aKJIaJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCaHbI HAOII0IeHUs ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTIBITA.

Otmerka "4" - IIPABUJIBHO ONPEAEIEHA LENb OIbITA;

- CaMOCTOSATENbHO IPOBEJEHA padboTa Mo no100py 000pYy0BaHUsl, 0OBEKTOB;

MIpH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- HAyYHO TPaMOTHO, JIOTHYHO OTHMCaHbI HAOIIOIeHUS ¥ C(HOPMYITHPOBAHBI BEIBOJIBI U3 OTIBITA;
- B ONMCAHNH HAOJIOICHUH U3 OMbITa TOMYCKAIOTCS HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIPEJEIEHA LEIb OIbITA;
- noabop 06opynoBaHUs U OOBEKTOB, a TAKXKE PaOOTHI M0 3aKJIAAKE OIbITAa TPOBEICHBI C TOMOIIBIO YUUTEJIS;
- IOIYCKAIOTCA HCTOYHOCTH U OIITNOKH ITPpH 3aKJIaZIKE OIbITA, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpeJIeJIeHa CaMOCTOSTEIIBHO LIEJIb OIbITA;
- He 0TOOpaHO HYKHOE 000pPYIOBaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMUOKH MPH 3aKIaIKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuii IIpoBoasaT Hada01eHus

Y4uTtens N0JKEH YUUTHIBATh!

- IPaBUJILHOCTh MPOBEACHUS HA0II0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACIATH CYIECTBEHHbIE IPU3HAKM Yy HabI0JaeMoro oobeKTa (Imporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTb B O()OpMJICHUH Pe3yaIbTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHSI 10 3aJIaHHIO;

OtMmertka "5" - MMPaBWJIBHO TI0 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- BBIJICNICHBI CYIIIECTBEHHBIEC MPU3HAKH Y HAOII01aeMOro 00beKTa (Tpoliecca);
- JIOTHYHO, HAYYHO TPaMOTHO 0(hOPMIICHBI PE3YJIbTAThl HAOJFOCHUI 1 BBIBOIHI.

OtMmeTtka "4" - MMPaBWJIBHO T10 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- TP BBIJICIICHUN CYIIECTBEHHBIX MPU3HAKOB Y HAOII0AaeMOro o0beKTa (Tmpoliecca) Ha3BaHbl BTOPOCTENIEHHBIE;
- IOITyCKaeTCsl HeOPEXKHOCTh B 0(hOpMIICHHH HAOIOIEHUI U BHIBOJIOB.




OtMmertka "3" - IOMYCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOJIOACHHM 110 33 IaHUI0 YUUTEIS;
- IIpY BBIJIEJIIEHUN CYLIECTBEHHBIX IPU3HAKOB Y Ha0II0AaeMOr0 00bEKTa (IIPOLiecca) BBIIEISIIOTCS JINIIL HEKOTOPBIE;
- nomyckarotcst ook (1-2) B opopMieHnn HaOIIOCHUHN U BBIBOJIOB.

Otmetka "2" - orycKaroTes omuoku (3-4) B mpoBeeHUN HAOIIOACHUIA TI0 3a/IaHUI0 YUUTEJIS;

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

- normyckatores omuoku (3-4) B opopmiieHnn HaOIOIeHUH U BBIBOAOB. DopMa aTTecTariu Mo OUOJIOTUH MOKET OBITh
pa3IMYHON: YCTHBIN SK3aMEH Mo Omiieram, 3aluTa pedepaTa, TECTUPOBAHUE, 3allIUTA IPOEKTA.

(I)OprI npeacraBJaCHUus 06p330BaTeJ'ILHBIX Pe3yabTaToB:
e Tabenn yCIeBacMOCTH I10 IpeAMETaM (C YKa3aHueM Tpe6OBaHHﬁ, MNpCABbABIIACMBIX K BbICTABJICHUIO OTMCTOK);

® TCKCTHl UTOTOBBIX JIMArHOCTHYECKUX KOHTPOJBHBIX Pa0OT, AUKTAHTOB W T.J. U aHAIU3 WX BBINIOJHEHUs oOydaronmmcs (MHpopmanus o0
AJIEMEHTAX U YPOBHSX MPOBEPSICMOT0 3HAHUS — 3HAHUS, IOHMMAaHUSs, IPUMEHEHHSI, CHCTEMAaTH3aIlHH );

® YCTHAas OIICHKA YCIICITHOCTH PEe3YJIbTaTOB, ()OPMYJIMPOBKA MPUYMH HEYAad W PEKOMEHIAIMHA 10 YCTPAHECHUIO TPOOEIOB B O0YYECHHOCTH I10
mpeIMeTam;

e nopThonno;

® pE3yNbTaThl TICHXOJIOTO-TICIATOTMYECKUX HCCIICOBAHUKA, WUTFOCTPUPYIOMUX JUHAMUKY Pa3BUTHS OTACIBHBIX HMHTEUICKTYAIbHBIX H
JUYHOCTHBIX KauecTB oOyuaromierocs, YV /1.

Kpl/ITepl/lﬂMH OICHUBAHMUA SABJISIOTCA:

® COOTBETCTBHE JOCTUTHYTHIX MPEIMETHBIX, METAlpeIMETHbIX W JIMYHOCTHBIX PpEe3yJIbTaTOB OOyYalolmuxcs TpeOOBaHUSAM K pe3yiabTaTaM
OCBOEHHUs 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopasosanus ®PI'OC;

e JMHAMHUKa pe3yJbTaTOB IIPeIMETHON 00yueHHOCTH, (popmupoBanus YV /1.
OneHka JOCTHKEHHS METaIPEAMETHBIX PE3yJIbTaTOB MOXKET. IIpoBoasTcs B Xoze pasnuuHbIx npoueayp. OCHOBHOM IpoLeaypoil HTOrOBOM OLIEHKH
JOCTHIKEHUS METapeIMETHBIX PE3YIbTATOB SABISAETCS 3auuma umo2068020 UHOUBUOYAIbHO20 NPOEKMA



