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Pabouass mporpamma 1o XHMHH TIOCTPO€HAa HAa OCHOBE (DYHIAMEHTAJIBHOTO sapa COACPKAHHS OCHOBHOTO OOmero o0Opa3oBaHMS,
TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOW MpOTrpaMMbl OCHOBHOTO OO0ImIero oOpa3oBaHHS, TPeOOBaHMI K CTPYKTYpE
OCHOBHO# 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIIero 00pa3oBaHus, MPOMHUCAHHBIX B DenepaibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOTO 00IIero oopa3oBanus, a Tarke KoHIeNuu JyX0BHO-HPABCTBEHHOTO Pa3BUTHSI M BOCIIMTAHUS TpakaaHuHa Poccum.

[IpenogaBanue yueOGHOTO Kypca « XUMHI» B OCHOBHOM IITKOJIE OCYILECTBIISIETCSI B COOTBETCTBUU C OCHOBHBIMHU HOPMATHUBHBIMH JIOKYMEHTAMHU U

WHCTPYKTUBHO METOJAMYECKUMHU MaTepHaIaMH:

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

v DenepalbHBIii  TOCYIapCTBEHHBIA 00pa3OBaTENBLHBIA CTaHAAPT OCHOBHOIO OOIIEro 00pa3oBaHWs, YTBEPHKICHHBIN IIPUKa30M
Muno6praykun Poccum ot 17.12.2010 Neo 1897 «OO6 yTBepX)IeHWHM U BBEICHWU B JACUCTBHE (enepasibHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 0011ero 00pa3oBaHus» (B pea. mpukaza MuHoOpHayku Poccuu ot 29.12.2014 Nel1644)

v' Xwumus. Paboune nporpammel. IIpeamernas muaus yuebuukos O. C. Tabpuensna, M. I'. Octpoymona, C. A. CnaakoBa. 8—9 Kiacchl:
yaeOHoe nmocodue s obeodpazoBarenbubix opranmn3aiuii / O. C. I'abpuensH, C. A. CnaakoB — M.: [Ipocsemienue, 2019.

v" B cooterctBun ¢ OOIT OO0 MKOY «3akoMalauHcKas OCHOBHAs 00Ie00pa30BaTeIbHas IIKOJIA»



Mean :

. Dopmuposanue y ydamuxcs HEIOCTHON €CTECTBEHHO-HAYYHO! KapTUHBI MHpa.

Pazeumue mO3HABATENFHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW YUYalIMXCsl B TPOILECCE H3YyYCHHS
XAMUYECKOH Haykl M €€ BKJIaJla B COBPEMEHHBI HAy4YHO - TEXHWYECKUH Iporpecc; (OPMHPOBAHME BAKHEUIIMX JIOTUYECKUX OIEpanuii
MBIIIJIEHUS (aHaIu3, CUHTE3, 0000IIeHNe, KOHKpeTH3alus, CpaBHEHNUE U Jp.) B IPOLECCE MO3HAHUS CUCTEMbl BAXKHEHIINX MOHATUH, 3aKOHOB U
TEOpHUH O COCTaBe, CTPOCHNUH, CBOMCTBAX U IPUMEHEHUN XUMUYECKUX BEIIECTB.

Bocnumanue yO0exIEHHOCTM B TOM, YTO MPUMEHEHHE NOJYYEHHBIX 3HAHUW U YMEHMH MO XMMMH SIBIIE€TCS OOBEKTHUBHOMN
HE0OX0IMMOCTBIO /17151 6e30MacHOM paboThI C BEIIECTBAMU U MaTepualaMy B OBbITY U Ha TIPOU3BOJICTBE.

Ilpoexmuposanue u peanuszayusa BBHITYCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOW OOpa30BaTeIbHOM TpPaeKTOPHUM: BHIOOP Mpoduis
oOyueHus B cTapliiel MKoje Wik NPoQeccHOHANIbHOTO 00Pa30BaTEeIbHOTO YUPEXKACHNUS.

® Ognadenue KaroueevimMu KomMHnem CHUUAMU yqe6HO'H03HaBaTeHBHBIMH, I/IHCbOpMaIII/IOHHI)IMI/I, OEHHOCTHO-CMBICIIOBBIMH,
KOMMYHUKAaTHBHBIMHU.

JIst MOCTHKEHUS ATUX 1IeJIeH B XMMUHU Ha CTYIIEHH OCHOBHOTO 00IIIEro 00pa30BaHus PEIIAIOTCS CICAYIONINE 3aauM:

V' GOpMHPYIOTCS 3HAaHHS OCHOB XMMHYECKONM HAYKH — OCHOBHBIX (DAKTOB, MOHATHH, XHMHYECKHX 3aKOHOB M TEOPHH, BBIPAXKEHHBIX

IIOCPEACTBOM XMMHNYECKOT'O A3bIKA,

v pa3BuBaNOTCA yMeHus HaOmoaarh i OOBICHIIOT XMMUYECKHE ABJICHUS, IPOUCXOIANIME B IPUPOJIE, JTAOOPATOPHBIX YCIOBHAX, B OBITY U

Ha IMPOU3BOACTBE;

HpI/IO6p€TaIOTC$[ ClicuaJIbHbIC YMCHHS W HABBIKU IIO 6630HaCHOMy O6paH_ICHI/IIO C XUMHWYCCKHMMH BCLICCTBAMHU, MaATCpUAIIaMH u
InpoueccaMu;,

(I)opMI/IpyeTc;[ F'YMaHHUCTHUYCCKOC OTHOMICHUC K XHMHHU KaK HpOPI?»BOI[PITGJ'IBHOﬁ CHJIC 06H_ICCTB3, C IIOMOIIBIO KOTOpOﬁ pemaroTcCA
ria00anbHbIE HpO6J'IeMBI YCJIOBCUCCTBA,

4 OCYIICCTBIIACTCA UHTCIpallud XUMHYIECKOM KapTUHBI MUpA B CANHYIO HAYUHYIO KapTHUHY.



Coaep:kanue NporpaMmsl
Xumus 8 kiaace
(68 uacoB, 2 yaca B HejeJII0)

Ha4vaqbHble MOHATHS U 3aKOHbI XUMHUH

Tena u BemectBa. CBoiicTBa BellecTB. DTaJOHHBIE (DPU3HUECKHE CBOMCTBa BeulecTB. MaTepuansl U MarepuaioBeieHue. Poiab xumuu B
YKU3HHU COBPEMEHHOT0 001IecTBa. OTHOIIIEHHE O0IIECTBAa K XUMUH: XeMODuius u xeMo(poOousl.

Mertopl u3ydyenus xumun. HaOmtonenne. Dxkcniepument. MonenupoBanue. Mojenu MatepuanbHble U 3HAKOBbIE WM CUMBOJIBHBIE.

I"a3p1. XKuakoctu. TBEpabie BemiecTBa. B3anMHble mepexopl MeXay arperaTHbIMU COCTOSIHUSIMHM BEILIECTBA: BO3TOHKA (CyOiumarus) u
necyonuMalus, KOHACHCalus U UCTIapeHue, KpUCTAJUIN3alus U IIaBJIeHHeE.

Ouznyeckue sBiaeHUs. YucTtole BelecTBa U cMecH. 'oMOreHHble U rereporeHHble cMecu. CMmecu razoo0pasHble, )KUIKHE U TBEpIBIE.
CriocoObl  pa3ieneHusi cMecel: TeperoHka, WM JUCTWUISAIUS, OTCTauBaHWE, (UIBTPOBAHWE, KPUCTAIIM3aLMi WIM BbIIapUBaHUE.
Xpomatorpadus. [I[pumeHeHne 3TUX CrmocoOo0B B JIA0OPATOPHOI MPAKTHKE, HA TPOU3BOJICTBE U B OBITY.

XUMHUYECKUE DJIEMEHThl. ATOMBI M MOJIEKYJbl. [IpocThie M cloKHBIE BemiecTBa. AJIOTponusi Ha mnpumepe kuciopoaa. OCHOBHBIE
MTOJIOKEHHUS aTOMHO - MOJIEKYJIIpHOTO yueHHus. MoHbl. BeniecTBa MOJIEKYIIPHOTO M HEMOJIEKYISIPHOTO CTPOCHHSL.

3Haku (CHMBOJIBI) XMMHMYECKUX 3JIeMEHTOB. MHbopmanus, KOTOPYIO HECYT 3HAaKM XHMUYECKHX JJIEMEHTOB. OJTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XHMHYECKHUX »dyieMeHToB. Ilepuoauueckas tabmuuma xumudeckux osiemeHToB JI. WM. MengeneeBa: KOPOTKONEPUOIHBIM U
JUIMHHOTIEpUOAHBIN BapuaHThl. [lepuoast u rpynnel. [aBHas u noGoyHas noArpynmsl, uian A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumuyeckue popmynsl. Muaekcsl 1 kodpduimenTsl. OTHOCUTEIbHAS MOJIEKYNIApHas Macca. MaccoBas J0Jsi XMMHYECKOTrO 3JIeMEeHTa B
coenuHeHuu. MHpopmalys, KOTOPYIo HeCyT XUMUYecKue GopMyIibl.

BanentHocts. CtpykrypHble GopMynbl. XHUMHUYECKHE AJIEMEHTHI C TMOCTOSIHHOM M TEepEeMEHHOW BalleHTHOCThIO. BbiBoa (QopmyIbl
COEIMHEHUS 10 BaJeHTHOCTH. Ompe/eneHne BaleHTHOCTH XUMHUYECKOT0 djeMeHTa 1o gopmyre BemiectBa. CocTaBieHne Ha3BaHUM COCTMHEHMIA,
COCTOSIIUX U3 JBYX XMMHUYECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.

XuUMHUECcKHEe peakuuu. PeareHThl W MpOAYKThl peakiuu. [Ipu3Haky XMMHUUYECKHX peakUuid. YCIOBHS MX MPOTEKAHUS U MPEKpaLICHUS.
Peakuuu ropenus. DK30TEpMUUECKNE U SJHAOTEPMUUECKHUE PEAKIUH.

3aKOH COXpaHEHHsI Macchl BelecTB. XHMMHUUYecKue ypaBHEeHHs. CoCTaBleHME XMMHUYECKMX ypaBHeHHMH. MHQpopmaius, KOTOpyro HECET
XUMUYECKOE YPAaBHEHHUE.

Knaccudukarus XuMHYeCKHX pEaKkiuil M0 COCTaBy M YHCIY PEareHTOB U MPOIYKTOB. THUIIBI XUMHUYECKUX peakuuid. Peakiuu coequHeHus,
pasnoxeHus, 3amelieHus 1 ooMena. Karanuszarops! u karaius.



JdeMoHcTpanuu
* Kosneknus MarepualioB U U3AEIUN U3 HUX.
* Mogenu, ucnojabp3yeMbie Ha ypokax (pU3uKH, OMOJIOTHH U reorpaduu.
*  OObEMHBIE U LIAPOCTEPKHEBBIE MOJEIN HEKOTOPHIX XMMHUECKUX BEIIECTB.
*  Mojenu KpUCTaUINYECKUX PEIIETOK.
* ArperaTHbl€ COCTOSHHUS BOJIBI.
* Paznenenue 1ByX HECMEIIMBAIOIIMXCS KUJIKOCTEH ¢ TOMOIIBIO AETUTENIbHON BOPOHKH.
* VYcranoBka s GuIbTpoBaHUS U €€ paboTa.
* VYcraHoBKa AJs BelapuBaHus U e€ padoTa.
* Pazgenenue kpacsiero BemiecTsa gomacrepa ¢ oMOUIbI0 OyMaxkHON XpoMaTorpaduu.
*  Moaenu aNIOTPOITHBIX MOTU(UKAIUHN yriiepoa 1 Cephl.
* [lomyuenue o30Ha.
* Tloprperst 1. 8. bepuenuyca u JI. . Mennerneesa.
* KopoTkoneproaHblii U ITMHHONIEPHOIHBINA BapuaHThl [lepuoanueckoii cucremsl Jl. . Menaeneena
* KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOJEIIEH MOJIEKYJI.
* Paznoxenue Ouxpomara aMMOHHSL.
* Topenue cepbl U MarHUEBOM JICHTHI.
* [loptpetrs M. B. JlomonocoBa u A. JI. JlaBya3sbe.
*  OneIThl, WJUTFOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MACChl BEILIECTB.
* Topenue pocdopa, pacTBOpeHHE MPOIYKTa TOPEHHUS B BOJIE U HCCIEA0BAHNE IOTYYSEHHOTO PACTBOPa JAKMYCOM .
* BzaumozeicTBuE COJIIHON KUCIOThI C IUHKOM.
* Tlomyuyenue rugpokcuna menu(Il) u ero paznoxeHue Npu HarpeBaHUH.
JlabopaTopHbIe ONBITHI
1. O3HakomieHHE ¢ KOJUIEKIMEN JTab0paTOPHOI TIOCY/IBI.
2. TIpoBepka npudopa JJis TOTyIEHHUs Ta30B Ha TEPMETHYHOCTb.

3. O3HaKoMJIEHHE C MUHEPAJIAMH, 00OPa3yIONMMH TPAHHT.



IIpuroroBiieHNEe reTEPOreHHON CMECH OPOILIKOB CEPBI U JKEJe€3a U UX Pa3JIelICHHE.
B3aumMozelicTBre pacTBOPOB XJIOPUJOB U HOAUIOB KaJlUs ¢ paCTBOPOM HHUTpaTa cepeodpa.
[Tonyuenue runpoxcuna meau(ll) u ero B3auMoelicTBHE € CEPHOM KUCIOTOM.

B3anmoeiictBae pactBopa coapl ¢ KUCIOTOM.

© N O

[IpoBepka 3aKkoHA COXpaHEHUSI MACCHI BEIIECTB Ha MPUMEPE B3aUMOACUCTBUS MIENOYN U KUCIIOTHI.
9. TIIposepka 3akoHa COXPAHEHHUs MACCHI BEHMIECTB HA IPHMEPE B3aUMOAeHCTBUS mENoun u comm xenesa (111).
10. Pasnoxenne nepokcuaa BOIOPOAa ¢ MOMOIIBIO okcuaa Mapranna (IV).
11. 3amerenue xene3omM Meay B MEAHOM KYIIOPOCE.
IIpakTH4eckne padoThI
1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopyaoBaHueM. [IpaBuna TexHMKH 0€30MacCHOCTH TpH paboTe B KaOmHeTe XuMuU. HekoTopwlie BHIIbI
pabor.
2. AHanu3 MOYBHI
Baskneiiiue npencraBuTe/ M HeoOpraHuieckux Bemects. KoimuecTBeHHbIE OTHOLIEHHUS] B XUMHUH
CocraB Bo3ayxa. [lonstre 06 00EMHOI 107I€ KOMIIOHEHTA MPUPOTHOM Ta30BOM cMecH — Bo3ayxa. Pacuér 00béma KoMIIOHEHTa
ra3oBOM CMeCH IO ero 00BEMHOM J0J1e M1 HA000POT.
Kucnopoa. O3on. [Tonyuenue kucnoponaa. Cobupanue u pacro3HaBaHHe KUCIOPO1a. XMMHUECKHUE CBOICTBA KMCIOPOAa: B3aUMO/ICHCTBUE C
MeTaJlJlaMu, HEeMETaJUIaMU U CJIO’KHBIMU BeliecTBaMu. [IpuMenenue kucinopoaa. Kpyrosopot kucioposaa B mpupoe.
Oxcuapl. Ob6pazoBanue Ha3BaHUN OKCHIOB 1O UX opmynaM. Cocrtaienue GopMysl OKCUIOB MO WX Ha3BaHusM. [IpeacraBuTen OKCUIOB:
BOJIa U YIJIEKHUCIIBIH ra3, HerameéHasi U3BeCTh.
Bonopon B mpupoie. dusndeckne 1 XMMUYECKUE CBOICTBA BOAOPO/IA, €r0 MOJIyYeHUE U MPUMEHEHHE.
Kucnotsl, ux cocraB u kinaccuduxanus. Muaukaropsl. Tabnuna pactBopuMocTy. CossiHasi U cepHasi KUCIOThI, UX CBOMCTBA U
MIPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHusl. PacTBopuMOoCTh coseld B Boje. [IpeacraBurenu coneii: xyiopu HaTpus, kKapOoHaT HaTpus, pocdaT KalbLus.
[Tocrosinnas ABoraapo. Konmnuectso Bemectsa. Moiib. Monsipaast Mmacca. Kpatasle e JMHUIBI U3MEPEHUSI KOJIMYECTBA BEIlleCTBA —
MUJITUMOJIb U KMJIOMOJ1b, MUJIJTUMOJISIPHAS U KWJIOMOJISIPHASI MacChl BEILIECTBA.
Pacuétel ¢ ucnosnb30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY», «MOJIIPHAS MACCa», «IIOCTOSIHHAsE ABOTaApO».
3akoH ABoraapo. MomsipHbiit 00bEM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS MIIOTHOCTH OJHOTO Ta3a Mo JPyromy.
KpaTHble equHUIIBI N3MEPEHUS — MUJUTUMOJISIPHBIA U KHUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIESCTB.



Pacu€rthl ¢ Ccmonp30BaHUEM MOHITHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MAcCa», «MOJIIPHBIA 00BEM T'a30BY», «IIOCTOSIHHAS ABOTaApOY.
Pacuérsl ¢ ucnonb30BaHNEM TOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIIPHAS MACCa», «MOJISIPHBIN 00BbEM Ta30B», «UUCTIO ABOTAIPOY.
I'mapocdepa. KpyroBopoT Boab! B mpupoie. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBanusi, ux cocrtaB. PactBopuMocTh OCHOBaHMI B Boje. M3MeHeHHEe OKpackd MHAMKATOPOB B IIesno4yHou cpene. [IpeacraBurenu
IeI04Yeh: THAPOKCU Il HATPUS, KAJIUS U KaJIbITHUSI.
PactBoputens u pacrBopéHHOE BemiecTBO. PactBopbl. PactBopenue. ['maparsl. MaccoBas moisi pacTBOPEHHOrO BemlecTBa. Pacuérsi,
CBSI3aHHBIE C MCTIOJIBb30BAaHUEM TIOHSITHS «MAacCOBasl I0JIs1 pACTBOPEHHOTO BEIIECTBAY.
JdeMoHcTpanuu
* OrmpeneneHue coaepKaHusi KUCIOPOAa B BO3yXe€.
* [lomydenue KuciaOpoaa pa3nokKeHUEM NIepMaHraHaTa Kajus U MepoKcuaa
BOJIOPO/IA.
* CoOupaHne METOJIOM BBITECHCHHS BO3/yXa M BOJIBI.
* Pacno3HaBaHH€ KUCIOPOJA.
* Topenue maruus, xese3a, yrisi, cepbl U ¢pocdopa B KUCIOPOIe.
¢  Koieknust OKCHUIOB.
* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.
* Topenue Bomopona.
* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).
*  Koekuus MuHepalibHbIX KUCIIOT.
* IIpaBuno pa3baBieHus: cepoil KUCIOTHI.
e  Kommekug comeit.
* Tabnuua pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.
* HexoTopble MeTaIIbl, HEMETAILIBI U COEAMHEHUS] KOJIMYECTBOM BelllecTBa B | MOJIb.
*  Mopaenb MOJSIPHOTO 00BEMa ra3000pa3HBIX BEIIECTB.
JlabopaTopHbIe ONBITHI
12.  TlomyrHeHHE U3BECTKOBOM BOIBI IIPH MPOIYCKAHMU YIIIEKHUCIOTO rasa.
13.  TlonyueHue BOAOpPOIa B3aMMOENCTBUEM IIMHKA M COJISHON KUCIIOTBL

14. Pacno3HnaBanue KUCIOT HHJUKATOPpaMH.



15. H3meHeHue OKpacKHM MHIAUKATOPOB B LIEIOYHOM CpeEE.
16. OsnakomuieHue ¢ mpenapaTamMy JOMAIIHEH MM IIKOJBHOM anTeYkd — PacTBOPaMM IEPOKCUJIA BOJOPOA, CIIMPTOBOM HACTOMKU HMOJA U
HaIIATBIPHOTO CIIUPTA.
IIpakTHYeckne padoThI
3. Tonyuenune, cobupaHue U pacro3HaBaHUE KHCIOPOA.
4. Tlonyuenwue, coOMpaHKe U PaCIO3HABAHUE BOJOPOIA.
5. TlpuroToBiieHHE pacTBOPOB COJIEH C MX 3aJIaHHON MacCOBO JIOJIEIA.
OcHoOBHBIE KJIacChl HEOPraHMYecKkux coequHennii O6o0eHne cBeleHnid 00 OKCHIaX, UX KIacCu(PUKaIMy, Ha3BaHUAX U

cBoricTBax. CriocoObI OJIydeHUST OKCHIOB.

OcHoBanus, UX Kiaccu(uKais, Ha3BaHUS W CBOMCTBA. B3ammoelcTBHE ¢ KMCIOTaMU, KUCIOTHBIMH OKCHAAMH M COJIsiMU. Pa3noxenue
HEpAacTBOPUMBIX 0CHOBaHHUM. CriOCOOBI MOTy4YeHUsI OCHOBAHUH.

Kucnotel, ux xkmaccudukanmst w Ha3BaHus. OONMEe XUMUYECKHE CBOMCTBA KHUCIOT. B3anMoneicTBME KHCIOT C MeETaJIaMHu.
DJIEKTPOXUMUYECKUH P HANIPSHKEHUH METAIIOB. B3auMoieiicTBUE KUCIOT C OKCHUJIaMH METaJIJIOB.
B3anmopeiicTBie KUCIOT ¢ OCHOBAHUSIMH — PEaKIUs HeuTpanu3anuu. BzanMoaencTBue KUCioT ¢ COJISIMH. [Tomyuenue
OECKHCIOPOTHBIX
U KUCJIOPOJCOAEPKAIIUX KUCIIOT.

Conu, ux kinaccudukanys u cBolicTBa. B3anmoeicTBrue comelt ¢ MmeTaiaMu, 0COOEHHOCTH 3THX peakiuid. B3aumoaeicTBue coieii ¢
COJISIMU.

['enernueckue psanbpl MeTajlia U HeMeTauia. [ 'eHeTnueckas CBsI3b MEXK/y KJlacCaMU HEOPraHUYECKUX BEIIECTB.
JlaGopaTopHble ONBITHI
17. B3aumopelicTBue OKCcUaa KalbLys ¢ BOJOM.
18. TomyTHEHME M3BECTKOBOM BOIBL.
19. Peakuus neiitpanusanmu.
20. TTonyuenue ruapoxcuaa meau (1) u ero B3anMoIeiicTBHE ¢ KUCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) mpu narpeBanum.
22. B3aumoielicTBHE KUCIOT C METAIJIAMHU.
23. BzaumoieiicTBHUE KUCIIOT € COJISMH.

24. O3HaKOMIIEHHE C KOJUIEKITHEH COJeH.



25. Bzaumoneticteue cynbgara meau(Il) ¢ xenesom.
26. B3aumoelcTBHE COJIEN C CONSAMM.

27. T'eHeTnyeCcKas CBS3b HA IPUMEPE COSMHEHNH MEIH.
IpakTuyeckne paGoTsl

6. Peurenune sKCneprMEHTAIBHBIX 3a/a4.

Ilepuonnuecknii 3axon u [lepuoanueckas cucreMa XHMHYECKHX 3JIeMEHTOB
. U. MenaeneeBa u cTpoeHre aTomMa
EcTtecTBeHHbIE ceMelicTBa XUMUYECKHUX AJIEMEHTOB:IIEJIOUHBIE U IIEJIOYHO3EMEIbHbBIE METaJlIbl, TaJlOT€Hbl, MHEPTHbIE (OJIaropoaHbIe)
ra3bl. AM(poTepHOCTh. AM(DOTEpHBIE OKCUIBI U THAPOKCUIBI. KOMIUIEKCHBIE COTH.
Otkpertue /1. . MenneneessiM [lepronuueckoro 3akoHa u cozanne uM lleproandeckoil CUCTEMBI XMMUYECKUX DJIEMEHTOB.
AToMBI Kak (opma CyIIeCTBOBaHHUS XMMHUYECKUX 31€MEHTOB. OCHOBHBIE CBEJIEHUS O CTpPOEHUHM aTOMOB. JloKa3aTelbCcTBa CIOXKHOCTU
ctpoenus atoMoB. OnbiTel Pe3epdopaa. [lnanerapras Moaenb CTpoeHuUs aToma.
CocTtaB aTOMHBIX sep: MPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAsE aTOMHAas Macca. B3auMOCBS3b MOHSTHH «IPOTOH», «HEUTPOHY,
«OTHOCHTEJbHASI aTOMHAsI Macca.
Muxkpomup. OnekTpoHbl. CTpoeHUE 5SJIEKTPOHHBIX YpPOBHEH aTOMOB XUMHYECKHX 3jieMeHTOB Ne 1-20. IloHsTMe O 3aBepiieHHOM
3JIEKTPOHHOM YpPOBHE.
N3otonbl. dusmyeckuid cMmbicn cuMBoJiikH [lepuommdeckoit cuctembl. CoBpeMeHHas (opmynupoBka Ilepuoamdeckoro 3akoHa.
W3meHeHus CBOMCTB 2JIEMEHTOB B MEPHOJaX U TPyIax, Kak QYHKIHS CTPOCHHUS AIEKTPOHHBIX 0007I04YEK aTOMOB.
XapakTepucTUKa 3JIEMEHTAa-MeTallIa U JIEMEHTa-HeMeTallla 10 MX IoJIoXKeHUIo B [lepuoanueckoii cucteMe xumuyeckux aiemeHToB 1. U.
Menneneesa.
JdeMoHcTpanun
* Pasnuunbie GopMbI TaOIUIl TEPUOANUECKON CUCTEMBI.
* Mogaenuposanue nocrpoenus Ilepuoanueckoii cucremsl . 1. Menneneesa.
* Mojenu aToMOB XMMHYECKUX 2JIEMEHTOB.
* Moaenu aTOMOB 3J€MEHTOB 1—3-T0 nepruoioB
JlabopaTopHbIe ONBITHI.
28. Tlonyuyenne aM(pOTEPHOTO MHAPOKCHIA U UCCIIEIOBAHUE ETO CBOWCTB.



XumMuueckas cBsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

WNonnas xumuueckas cBsi3b. loHbl, 00pa30BaHHbIE aTOMaMHU METAJIJIOB M HEMETa/I0B. CxeMbl 00pa30BaHusl MOHHOW CBSI3U JUIsl OMHAPHBIX
coenuHeHuil. loHHbIE KpUCTaINIMYEeCKHe PeETKN U (PU3HUECKHUe CBOWCTBA BEIIECTB C ATUM TUIOM pet€Tok. [lonsaTue o popmynbHOM eauHMLe
BEILIECTBA.

KoBanenTHast xuMuueckasi CBsI3b. ODJEKTPOHHbIE M CTPYKTypHble (opmynbl. KoBaneHTHas HemnossipHast cBsizb. CxeMbl 00pa3zoBaHHS
KOBAJICHTHOM CBSI3M U1 OMHApHBIX COeAMHEHUH. MoJekyaspHble U aTOMHbIE KpPUCTaNIMYECKHE PEHIETKU, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
PEMIETOK.

DNeKTpOOTPULIATENBHOCTh. Pl anekTpooTpunarenbHocTH. KoBaneHTHas mosisipHass XxuMuueckas cBs3b. Jumonb. Cxembl oOpa3oBaHUs
KOBaJICHTHOM HOJISIPHOM CBSI3U Ui OMHAPHBIX COeAMHEHUN. MoJeKynspHble U aTOMHbIE KpPUCTAINIMUYECKUE PEIIETKH, CBOMCTBA BELIECTB C ITUM
TUIIOM PEIIETOK.

Mertanmnndeckas XUMHUYECKask CBSI3b M METAJUIMYECKask KpHUCTauIndecKkas peméerka. CBOMCTBAa BEIECTB € 3TUM TUIIOM peméTok. Enunas
IIPUPOJIa XUMHUYECKUX CBS3EH.

Crenenp okucneHusi. CpaBHEeHHE CTENIEHH OKUCIIEHUS U BajleHTHOCTH. [IpaBuiia pacuéra cTeneHeil okucieHus no GopmyaamMm XUMHUYECKUX
COEIUHEHUN.

OKuCInTEeNbHO-BOCCTAHOBUTENbHBIE peakiuu. OImpelesieHue CTENeHeH OKHCICHHUsS A 3JIEMEHTOB, O0pa3yroIMX BEIECTBA Pa3HbIX
KjaccoB. Peakiuu HMOHHOrO OOMEHa W OKHMCIMTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb U BOCCTAHOBMTENb, OKHCICHHE U
BoccTaHoBJieHHe. CocTaBeHNe YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMii METOIOM 3JIEKTPOHHOT0 OanaHca.

JdeMoHcTpanun

* Buneo ¢parmentsl u cnaiinel «MloHHas XMMHUYeCKas CBA3b ».

*  Komieknus BelecTB ¢ HOHHOM XMMHUYECKOW CBS3bIO.

*  Mogenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.

* Buneodparments! u cnaiiapl «KoBalleHTHasIXMMUYECKas CBA3bY.

* Kouneknus BemecTs MOJIEKYJIIPHOTO ¥ ATOMHOTO CTPOEHHS.

*  Mogenu MOJIEKYIAPHBIX U ATOMHBIX KPUCTAJUNINYECKUX PEIIETOK.

* BuneodparmeHnTs! u cinaiiapl «MeTananueckass XMMU4ecKast CBSA3bY.

® KOJ'IJ'ICKL[I/U{ «MeTajibl U CILIaBBI».



* BsaumoelicTBHE IMHKA C CEPOM, COISTHOM KKMCI0TOM, Xmopuaom meau (11).
* T'openue maruus.
* BsaumopeincTBre XJOPHON U CEPOBOAOPOIHOMN BOBI.

JlabopaTopHbIe ONBITHI

29. W3roToBieHue MOJIENH, HIUTOCTPUPYIOIIEH CBOMCTBA METAIUIMYECKOM CBI3H

Coaep:kaHue NporpaMMsl
Xumusa 9 kiaace
(68 uacos, 2 yaca B Hej1eJII0)
IToBTOpEeHuUe n 00001IeHNEe CBeleHUId O Kypcy 8 kiacca

bunapusie coequaenmns. Okcubl coaeodpasyromme u Hecoeoopasyromue. [ uapokcuapl: ocHOBaHus, aMm(oTepHbIe, KUCIOTh. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIU.

O60061eHne cBeIeHH 0 XuMudecknx peakiusax. Kinaccuduxanus XuMu4eckiX peakiuii mo pa3iuyHbIM OCHOBAHUSAM: COCTABY M UUCITY
pearupyomux 1 00pa3yrouxcs BEIIECTB, TEIUIOBOMY AP EeKTy, HallpaBICHUIO, U3MEHEHUIO CTETIEHEH OKUCIECHUS 3JIEMEHTOB, 00pa3yIoIuX
pearupyrolue BenecTna, (haze, UCIOIb30BaHUIO KaTalu3aTopa.

[Tonatre o ckopocTr XUMUYECKON peakuuu. @akTopbl, BIUSAIOIIME HA CKOPOCTh XMMUYECKUX PEAKIUA: TPUPOJAa pearupyrolux BEUeCTB,
MX KOHUEHTpauus, TEMIEepaTypa, II011aab CONPUKOCHOBEHUS, HAINYKE KaTanu3aTopa. Karamus.

JdemoHcTpauuu
*  O3HAKOMJIEHHUE C KOJUIEKIMSIMHU METAJNIOB U HEMETAILIOB.
* O3HaKOMJIEHHE C KOJUICKLIUSIMU OKCUJOB, KUCIOT U COJIEH.
* 3aBUCUMOCTbH CKOPOCTH XMMUYECKON PEaKLUU OT MPUPO/Ibl PEArUPYIOIINX BEILECTB.
* 3aBUCUMOCTbh CKOPOCTHU XUMUYECKOHN PEAKIIMU OT KOHLIEHTPALUH PEarMpyrOIINX BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTH XUMHUYECKOHN PEAKIIUHU OT IJIOIIA N

COTPUKOCHOBEHHUS PEarupyrolIuX BEIIECTB («KUTIAIIUI CIOM»).

* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PEaKLUU OT TEMIEPATYPhl PEarupyronInuX BEIIECTB.
JlabopaTopHbIe ONBITHI
1. B3aumoselicTBre aMMuaKka M XJIOPOBOIOPOIA.



Peaxnus HelTpanu3anuu.
Habnronenue teroBoro s dexTa peakuu HeHTpamTu3aim.
B3aumopeiictBue cepHoit kuciaotel ¢ okcuaom menu (11).

Paznoxenue IEpOKCHIa BOOAOPOJaa C MOMOIIBIO KaTala3bl KapTO(l)eJIH

© 0k own

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT MPUPOIbl PEArupyrOIIMNX BEIIECTB HAa IPUMEPE B3aUMOJICHCTBUS PACTBOPOB THOCY Ib(daTa
HaTpHUsl U XJjopuaa 0apusi, THOCYNIb(aTa HaTPUSI U COJITHOM KUCIIOTHI.

7. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKIIUH OT IPUPO/IHI METAILIOB TIPU UX B3aUMOJIEHCTBHHU C COJISTHOM KUCIIOTOM.

8. 3aBHCHMOCTBH CKOPOCTH XMMHYECKOM PEAKIIMU OT MPUPOIBI KUCIOT IPH B3aUMOIEHCTBHH UX C HKEIE30M.

9. 3aBHCHUMOCTBH CKOPOCTH XMMHYECKOW PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBMCMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALUH.

11.  3aBHCHMOCTH CKOPOCTH XMMHUUYECKON PEAKIIUM OT ILIOIIAIH CONPUKOCHOBEHHUS PEArMPYIOIIUX BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalu3aTopa.
XHMHYEeCKHE PeaKIMH B PACTBOPAX JJICKTPOJIUTOB

[TonsaTre 00 AIEKTPOIUTUYECKON AUCCOMMAIMH. DJISKTPOIUTHI U HEAICKTPOIUTHL. MeXaHU3M AUCCOIHAIMH JIEKTPOJIMTOB C PA3TMIHBIM
xapakTepoM CBsi3H. CTETIeHb JIEKTPOTUTHICCKOM nucconranuy. CHUIbHBIC U C1a0ble AJICKTPOIHUTHI.

OcCHOBHBIE TIOJIOKCHHS TEOPHH JIEKTPOJIMTHUSCKON qucconuanuu. Kinaccudukaius HOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBAaHUS U COJIU
KaK AJIeKTpoauThl. VX Kimaccudukanus v JucCOrarms.

OO0mue XMMUYECKHe CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKH WHIUKATOPOB, B3aMMOJICUCTBUE C METAJJIaMU, OKCHJIAMH W THIPOKCHUIAMH
METaJJIOB U cOJISIMH. MoJIeKyIsipHbIe U HOHHBIE (TIOJIHBIE U COKPAIEHHBIE) YPABHEHHSI pEaKLIUi.
XHUMHUYECKUH CMBICII COKPAIIEHHBIX YPAaBHEHUM. Y CI0BUS IPOTEKAHUS PEAKLUA MEXKTy AIEKTPOJIUTaMHU JI0 KOHIA. Psij| akTHBHOCTH METaJlIOB.

OO01Ke XMMHYECKHE CBOMCTBA IIEIOYU€EH: B3aUMOAEHCTBIE ¢ KUCIOTAMH, OKCHIAMH HEMETAJIOB, coaMu. OOIIe XUMHYECKHE CBOICTBA
HEPACTBOPUMBIX OCHOBAHUI: B3AUMOJECHCTBHUE C KUCIOTAMHU, PA3JIOKEHUE IIPH HArPEBAHUM.

OO01ue XUMUYECKHe CBOMCTBA CpPEeIHUX COJIeH: B3aUMOJICHCTBHE C KUCJIOTaMH, IIeJI0oYaMH, CONISIMH U MeTalulaMH. B3aumopericTBue
KHCJIBIX COJIEH CO IeI0YaMH.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJieil ¢ BOJOW. ['MApONN3 COMM CHIBHOTO OCHOBaHMS M ci1aboil kucnoTel. ['maponus conu
cJ1aboro OCHOBaHMS U CUJIbHOMU KucioThL. [llkana pH.



CBolicTBa KHUCJIOT, OCHOBAHHI, OKCUOB U COJICH B CBETE TEOPUH DIEKTPOIUTHUECKON JUCCOIUAIIIN U OKUCITUTEILHO-BOCCTAHOBUTEIHHBIX

peaKuum.
JdemoHcTpaumnu.

* HcrnbiTaHue BENIECTB U X PACTBOPOB HA AJIEKTPOTIPOBOTHOCTD.

*  3aBUCUMOCTH AIEKTPOTIPOBOJTHOCTH YKCYCHOHN KHUCIOTBHI OT KOHIICHTPAIINH.

* JIBMKeHHUE OKPAIICHHBIX HOHOB B JIEKTPUICCKOM TIOJIC.

* OnpexerneHne xapakTepa Cpeabl B paCTBOPaxX COJIEH.
JlabopaTopHble ONBITHI.
13. Jluccoumamus caaObIX >JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHMCIIOTHI.
14. VIsmenenue 0Kpacku HHIUKATOPOB B KUCIOTHOMU CPEJIE.
15.  Peakums HelTpanM3anuu pacTBOpa MIEIOUU PA3IHMIHBIMHU KUCIOTAMM.
16. Tlomyuenue ruapokcuga Memu (11).1 ero B3aMMoeCTBHE C PA3IMYHBIME KHCIOTAMH.
17. BzaumoelicTBue CHIbHBIX KUCIOT ¢ okcuaom meau (11).
18-20. BzanmonelicTBrE KUCIOT C METAJLIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyHsI KPEMHUEBOM KHCIIOTHL

23. KauecTBeHHas peakiysi Ha XJIOPHUJL - MU CYIbPaT-uOHbI
24. V3sMeHeHne OKPACKKM MHIMKATOPOB B IEJIOYHOM CPEJIE.
25. B3zaumoelicTBHE IEI0YeH ¢ YIIIEKUCIIBIM I'a30M.

26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.

27 . Tonyuenue ruapoxcuaa meau (1) u ero pasnoxenue.
28. B3aumoielicTBre KapOOHATOB ¢ KMCIOTAMH.

29. TTonyuenue ruapoxcua xeneza(lll).

30. BzanmoeiicTBre xenesa ¢ pactBopoM cyibgara meau (1)
IIpakTnyeckne padoTsl

1. CsoiicTBa KHUCJIOT, OCHOBaHHﬁ, OKCHJOB U COJIEH B CBETE TCOpHUUn BHCKTPOJII/ITI/I"ICCKOI\/’I Jucconranuu U OKMCIHUTCIBHO -
BOCCTaHOBHUTCIBHBIX peaKule?I



HemeTayuibl M MX coeJUHEHUSA

CrpoeHne aToMOB HEMETAJJIOB U UX MoJiokeHue B Ilepuoauueckoit cucreme. Psan anekrpoorpunarenbHoctu. Kpucrannuueckue peméTku
HEMETAJIJIOB — IMPOCTHIX BEUIECTB. AJIJIOTponus U €€ npuduHbl. Pu3ndeckre cBoicTBa HeMeTauoB. O0IMe XMMUYECKUE CBOMCTBA HEMETAIITIOB:
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.

I"anmorensl, cTpoeHue X aToMoB W MoJiekya. dusndeckne U XMMHUYECKHUE CBOMCTBA rajoreHoB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB
raJIOrTeHOB B 3aBUCUMOCTU OT MX mojoxeHus B [lepuonuueckoii cucreme. Haxok/ieHue rajioreHoB B MPUPOJE U UX NOJydeHHE. 3HaYECHHUE U
MIPUMEHEHHE TaJIOT€HOB.

["amoreHoBOIOPOABI M COOTBETCTBYIOIIME WM KHUCIOTHI: IJIABUKOBas, COJIsiHAs, OpOMOBOAOPOIHAs, HOAOBOAOPOIHAs. [ almoreHupsbl.
KauecTBeHHbIE peakIK Ha raloreHua-HoHbL. [IprMeHeHrne coeTMHeHH raloreHoB U UX OUOJIorHyYecKas poJib.

O6mras xapakrepuctuka snemeHToB VIA-rpynmel. Cepa B mpupoje u €€ mojiydeHue. AJUTIOTPOTTHbIE MOAUGUKAIIMN CEPbl M UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHUE.

CepoBOJIOpO/: CTPOEHHME MOJEKYNbl, (U3MUECKHEe M XHMHUYECKHME CBOWCTBA, MOydeHHe M 3HadeHue. (CepoBOJOpOJHAs KHCIOTA.
Cynbduasl u ux 3HaYeHUE. JIIOMUHODOPHI.

Oxkcun cepsl (1V), ceparcras kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(pUT-HOH.

Oxkcun cepsl (VI), cepras kucnora, cynbdarsl. Kpucramioruaparel. KauecTBeHHas peakuus Ha CylibgaT-HoH.

Cepnast kucioTa - CUIBHBIA 3JekTpoiuT. CBoiicTBa pa30aBiIeHHOW CEPHOW KHCIOTHI, KaK THUIMYHOM KHCIOTHI: B3aUMOJEWUCTBUE C
MeTaJJlaMi, OCHOBHBIMU W aM(OTEPHBIMU OKCHAAMU, OCHOBAHUSAMU WU aM(pOTEPHBIMU THAPOKCHIAMH, cojisiMu. KadecTBeHHas peakiusi Ha
cynbdar-moH.

OOmiast xapakrepucTuka 3aeMeHTOB VA-rpynmnbl. A30T, CTpOEHHE aroMa M MOJeKyldbl. Du3nyecKue U XHUMHUYECKUE CBOICTBa U
MIPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OUOJIOTHYECKAsl POJIb.

AMMUaK, CTpoeHHE MOJEKYlIbl U (U3NYECKUE CBOMCTBA. AMMHauHas BOJA, HAIIATBIPHBIA CIOUPT, TUApPAT amMMuaka. J[OHOpHO -
aKIENTOPHBIM MexaHu3M oOpa3oBaHHS KaTHOHa amMMoOHMs. BoccTanoButenbHble CBOMcTBa amMmuaka. Coiau aMMOHHS M HMX IpPHUMEHEHHE.
KauecTBeHHas peakuus Ha KATHOH aMMOHHUSI.

Oxcuzpl a30Ta: HecoJeoOpasyroliue U KUCIOTHble. A30THUCTast KMCIOTAa MU HUTPUTHL. A30THas KUCIIOTa, €€ MOJydeHUEe M CBOMCTBA.
Hurpartsr.

docdop, crpoenue atoma u amnorponus. Pocounel. Pochun. Okenn pocdopa(V) u oprodocdopnas kucnora. @ocdarsl. PochopHbie
ynoopenus. THCeKTUITUIBI.

OOm1ast xapakTepucTuKa 31eMeHTOB [V A-rpymnmbl: 0cOOEHHOCTH CTPOCHHUSI aTOMOB, NMPOCTHIX BEIIECTB M COSAMHEHUI B 3aBUCHMOCTH OT



noJIoKeHust dyeMeHToB B [lepuoaudeckoii cucteme. Yriaepoa. AJNIOTPOIHbIE MOAU(PHUKAIINHN: anMa3, rpaduT. AMOp(dHEIN yriaepoa U ero copra:
caka, akTUBHPOBAHHBIN yroJib. AncopOrus. XuMHYECKHE CBOMCTBA yriepoaa. Kokcoxummuieckoe mporu3BOICTBO U ero npoaykius. KapOusl.
Oxkcun yraepona(ll): crpoenune Mosekysnbl, moaydeHue u ero cBoiictBa. Okcup yriepoaa(lV): crpoeHue MOJEKysbl, MOJydeHHUE U €ro
cBoiicTBa. YronbHas kuciota. Coliu yroJibHOM KUCIIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHuueckas v MUIIeBas coja.
Heopranuueckue 1 opraHMuecKre BEIIECTBA. YTJIEBOJIOPO/Ibl. XMMUYECKOE CTPOCHUE OPraHNYECKUX BEIIECTB, KaK MOPSAO0K COCTUHEHUS
aTOMOB B MOJIEKYJIE IO BaJICHTHOCTH.
MeraH, 3TaH, KaK MpeaeNbHBIC YIJIEBOJOPOAbI. DTUIIEH W alleTUJIeH, KaK HempeaesibHbIe (HEHACHIIIEHHBIE) YIIIeBOIOPObl. ['openue
yraeBoaopo1oB. KauecTBeHHbIE peakIuy Ha HEMPEIeIbHbIE COCTUHEHUS.
OTUIIOBBIN CIIUPT, €r0 MOJy4YeHue, IpUuMeHeHue u gusnosornyeckoe Aericreue. Tpéxaromublil ciupT runepud. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CIUPTHI. YKCYCHas - MIPE/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.
Kpemuuii, crpoenue ero atoma u cBoiicrBa. Kpemumuii B npupone. Cununuast u cunad. Oxeua kpemuusi(1Y). KpemnueBas kucnora u eé
COJIH.
[IpousBocTBO crekia u neMenTa. [lpoayKius cuiIMKaTHONH IPOMBIIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, dhapdop, asHc.
OnTryeckoe BOIOKHO.
Hemerannel B nmpupone. @pakunoHHas MEPEroHKa >KUIKOTO BO3[AyXa KaK CIOcOo0 MOJIydeHHs KHUCIOopoja, a3ora, aproHa. IlomydeHue
dbocdopa, kpemHUS, XJI0pa, HOoAa. DIEKTPOIU3 PACTBOPOB.
[Tonyuenue cepHOI KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIOTHYECKask CXeMa, METO] KUIISLIETo CJI0sl, MIPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U
uupkyisinuu. Oneym. [Ipon3BoaCcTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJOTUYECKAs CXEMaA.
JdemoHcTpauuu
e Kouiekius HeMeTawIoB.
e Moenu KpUCTaNINYEeCKUX PEeIIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOP U NPUHIUIIBI €70 PaOOTHI.
e [openue HEeMeTaJIOB - MPOCTHIX BEIIECTB: cephl, hocdopa, IPEeBECHOTO YT IIS.
e  OOpa3Iibl raJIOTEHOB - MPOCTHIX BEIIECTB.
e BsaumopelicTBHE rajJlOT€HOB C METAJNIAMHU.
e BriTecHenue xiopa OpoMoM WM Ho/1a U3 pacTBOPOB UX coJeit
e Kosnekuus npupoHbIX COEAUHEHNN XJI0pa.
e BsaumopaelicTBue cepbl C METANIAMU.
e ['opeHue cepbl B KUCIOPOJE



Komnexnus cynbGuaHbIxX pya.

KauecTtBenHas peakuus Ha CyabQUA-UOH

ObecrLBeunBaHNE OKPALICHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmMoeficTBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEABIO.
OO0yrnuBaHue OPraHUYECKUX BEIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM.
JHuarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azape».

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxxenne Ouxpomara aMMOHHUSI.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

l'openue yepHoro nmopoxa

Pa3noxxeHne HuTparTa Kajaus U TOPEHHE JPEBECHOTO YrojbKa B HEM

OO6pa3iel TpupoAHBIX coenuHenuit Gocdopa.

I'openune dhochopa Ha BO3ayXe U B KUCTOPOJE.

[Tonydyenue 6emoro Gocdopa U UCIIBITAHUE €TO CBOMCTB

Komnexkuust «O6pa3iibl NpupoIHBIX COSAMHEHUN Yriiepoiay

[Toptper H. 1. 3enunckoro. [lornomenre akTHBUPOBAHHBIM YIJIEM pACTBOPEHHBIX BEILIECTB UJIU I'a30B.
YcerpolcTBO IpoTUBOTA3a.

Mogenu MoneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

BiaumoneiicTBue stuneHa ¢ OpoMHOI BOAON U paCTBOPOM IepMaHTaHATa KaJUs.
OO01re XuMUYECKUE CBOMCTBA KUCIIOT Ha IPUMEpPE YKCYCHOM KHCIOTHI.
KauectBenHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3ibl IpUPOTHBIX COSIUHEHUH KPEMHUS.

Komtekuumst crekia, KepaMHUKH, IEMEHTA U U3/I€IUH U3 HUX.

Komtekuust mpoiyKuuy CHIMKAaTHOW MPOMBIIIIJIEHHOCTH.

Buneodparments! u cnaiiapl «I[[pon3BoICTBO CTEKIA M LIEMEHTa.

Komnexkuus «IIpuponHeie coennHEHNsT HEMETAILIIOBY.

BuneodparmenTs u crnaiipl «DpakimoHHas MEPETOHKA KUIKOTO BO3IyXa»



e Buzaeodpparmentst u cnaiiapl «llogydenue BoJOpoaa, KUCIOPOAa U TAIOTEHOB AIIEKTPOIUTHIECKUM CIIOCO00MY.
e Mogenu annapaToB Ui IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Mozenp KUIAIIETO CIIOS.

e Moenp KOJOHHBI CHHTE3a aMMHAKa.

e Buzaeodparmentst u cnaiiabl «I [pou3BOACTBO CEPHON KUCIOTHI.

e BuneodpparmenTs! u cnaiasl «IIpon3BoacTBO aMMHaKay.

e Komnexmus «CpIpb€ 1Sl OTY4YEHUSI CEPHON KUCTOTHD.

JlaGopaTopHble ONBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYIIb(AT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
35. KauecTBeHHbIe peakuuy Ha Gpocdhar-HoH.

36. INoay4yeHne u cBONCTBA yrOJNbHON KHCIOTEL

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. IIpomyckanue yriaeKuCIoro ra3a yepe3 pacTBOP CUIMKATA HATPUSL.
IIpakTHyeckue padoTbl

2. UzyueHne CBOMCTB COJITHOM KHMCIIOTBL

3. U3y4eHne CBONCTB CEPHOU KHUCIOTHI.

4. TlonyyeHnre aMMHaKa ¥ U3ydeHHE €ro CBOMCTB.

5. HOHY‘IeHI/IC YIJICKHUCIOIO Ira3a 1 U3y4C€HUC €ro CBOMCTB.
MeTajjibl M BX COCAUMHEHUS
IlonoxeHrne MeTaioB B HepHOHquCKOﬁ CUCTEMC XHUMHUYCCKHUX JJICMCHTOB I[ . MeHz(eJIeeBa, CTPOCHUC UX aTOMOB U KPHUCTAJIJIOB.

Metamnuyeckas CBs3b M MeTalIddecKas KpUCTAJINIMICCKas peméTKa. ®du3nyeckue CBOMCTBA METaJLIOB: 9JICKTPO- MW TCIJIONPOBOJHOCTD,
oTpaxKaromias CHOCOGHOCTL, IIACTUYHOCTH. CILIaBbI qépHLIe M IIBCTHBIC.



Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN PsiJl HanpsokeHuid. B3auMoeiicTBUe METauIOB ¢ HEMETalllaMH, OKCHIaMH, KHUCJIOTaMH,
COJIIMU. AJIFOMHUHOTEPMHUSL.
CtpoeHue aTOMOB W MPOCTHIX BEHIECTB IIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUYECKHMX U XMMHUYECKUX CBOMCTB IIEJIOYHBIX METAJJIOB OT
3apssioB sjep ux aTroMoB. OKCHUJIBI M TUAPOKCHIBI IISTIOYHBIX METAJUIOB, UX MOJIYYeHHE, CBOMCTBA, MpUMEHEHHE. BaxkHele comu menoYHbIx
METAJUUIOB, UX 3HAYEHHUE B KUBOU U HEKUBOUW MPHUPOJE U B )KU3HU YEIOBEKA.
CrtpoeHue aTOMOB U MIPOCTHIX BEIIECTB IIEIOYHO3EMETBHBIX METAUIOB. 3aBUCUMOCTh (PU3MUECKUX U XUMHYECKUX CBOMCTB IIEJI0YHO3EMEIbHBIX
METaJUIOB OT 3apsifoB simep uX aToMoOB. OKCHABI U THUIPOKCHUIBI IIEIOYHO3EMEIBHBIX METAIOB, MX TOJIyY€HHE, CBOWCTBA U TMPHUMEHEHUE.
Bakneiimmne conu ménovHo - 3eMeTbHBIX METAJUIOB, X 3HAYEHUE B TIPUPO/IE U KU3HU YesoBeka. KapOoHaThl U THAPOKapOOHATHI KAJIbIIHSL.
Kéctkocth BOABI: BpeMeHHass W mocTosiHHas. CrocoObl yCTpaHEHHUs! BpeMEHHOU >KECTKOCTH. CrocoObl ycTpaHEHHUs MOCTOSHHOW KECTKOCTH.
HNonutel. CoenvHEHUS ATIOMUHUS B TPUPOJE. XUMHUYECKHE CBOMCTBA amtoMuHUs. OCOOCHHOCTH OKCHAA M THUIPOKCHIA ATIOMUHUS Kak
am(doTepHBIX coeTMHCHUH. Baxkuelme comm amroMuHus (XJIopu, cyiabdar).
OcoOenHocTH cTpoeHMs aToMma xenesa. JKene3o B npupoje. Baxkueimue pyasl sxeneza. Oxcuabl U rugpokcusl xeneza(ll) u xenesa(lll). Conu
xenesza(ll) u xenesza(lll). OOHapyxeHHe HOHOB KAaTHOHOB JK€Jie3a B pacTBOpE. 3HaUEHUE COEAMHEHUH JKeme3a.
Koppo3zus xumuueckas u 3eKTpoXuMudeckasi. 3alura MeTaliioB OT KOppo3uu. MeTasuisl B IpUpo/ie: B CBOOOJIHOM BUIE U B BUE COCTUHEHUI.
[Tonsitue o metamnypruu. YépHas u uBeTHas MeTaiuyprus. [lupomeranmyprus, ruipoMeTauTyprus, 1eKTpoMeTautyprusi. JJoMeHHbIN mporiecc.
[TepepaboTka yyryHa B cTajigb. DJIEKTPOJIU3 PACIIIIABOB.
JdemoHcTpauuu

*  BzaumopelicTBue HAaTpUsl, JTUTUS U KaJbLUs C BOJOM.

* T'opeHue HaTpHs, MarHus U ’Kejae3a B KUCIOPOJIE.

* Bcnbimka TEpMUTHON CMECH.

* BsauMmogeiicTBUE cMeCH TOPOUIKOB CEPhI U XKeje3a, IUHKA U CEpBI.

* BsaumogeiicTBUE aTIOMUHMS C KUCIOTaMHU, IIEI0YaMHU U BOJIOM.

* BsaumojeiicTBuE kene3a U MeAU C XJIOPOM.

* B3zaumopelicTBHe MeaM ¢ KOHIEHTPUPOBAHHOM CEPHOI KMCIOTOM M a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOM).

* Okpacka MIaMeHH COE€IMHEHUSMHU IIEJTOYHbIX METAJIJIOB.

* Okpacka MmIaMeHH COE€IMHEHUAMHU IIETOUYHO3EMENIbHBIX METAILIIOB .

¢ [ amieHue U3BECTU BOJOMU.

* IlomyudeHue KECTKOU BOABI B3AUMOJACHUCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.



*  VcrpaHeHHE BPEMEHHOM KECTKOCTU KUTITYCHUEM U JOOABKOM COJIBI.
* VYcTpaHeHHe NOCTOSHHOM KECTKOCTU JOOABKOM COMBI.
* VOHHWTHI ¥ IPUHIIMIT UX JCHCTBUS (BUICOPPArMEHT).
e Komnekuust npupoIHbIX COEAMHEHU AITFOMHHMUSL.
*  BugeodparmeHnTsl u cnaiiabl «OKCUI ATIOMUHUS U €70 MOTUDUKALIAN.
* Tlomyuenue ampOoTEpPHOTO TUAPOKCH 1A ATIOMUHHS M UCCIIEIOBAHUE €r0 CBOMCTB.
*  Komntekuus «XMMUYECKUE UCTOYHUKHU TOKAY.
*  Pe3ynbTaThl ITUTEIHHOTO SKCIIEPUMEHTA TI0 U3YUEHUIO KOPPO3UHU CTATBHBIX U3/ICTTUN B 3aBUCUMOCTH OT YCIIOBUIM MPOIIECCOB.
* Boccranosnenue meaun u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTs! u cnaiiapl «I[pon3BOACTBO YyryHa U CTaIN».
*  BuneodparmenTs! u ciaiipl «3aemus U3 4yryHa u cTaim».
*  BuneodparmenTs! u ciaiipl «IIpon3BoACTBO aTIOMUHUSD.
JlaGopaTopHble ONBITHI
39. BzaumoeiicTue xenesa ¢ pactsopoM cynbdara meau(ll).
40.Tlony4enne n3BECTKOBOM BOIBI M OMBITHI C HEA.
41.Tlonyuenne rugpokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIe3a
IIpakTHyeckue padoTbl
6. IlonyueHue KeCTKON BOIBI M CHIOCOOBI €€ YCTPaHEHHUS.

7. PelieHne SKCIEPUMEHTANBHBIX 3224 10 TeMe «MeTaIbl».
XuMHSA U OKPYKA0LIAs cpeaa

Crpoenue 3eMiu: spo, MaHTH, 3eMHast KOpa, UX XUMHUYECKHI cocTaB. JIutocdepa u e€ xumudeckuit coctaB. Munepaisl. Pyzpl.
Ocanounsle opopl. [lose3Hsle uckonaemple. XUMHUECKUI cOCTaB THIpochepbl. XMMUUECKUI COCTaB aTMOC(EPHI.
VICTOYHMKM XUMHUYECKOTO 3arpsi3HEHMsI OKpYy»Karoliel cpepl. [ modanbHble skoIornyeckre npoOaeMbl YyeoBeuecTBa: NapHUKOBBIN 3 dekT,
KHCJIOTHBIE JIOK/IH, O30HOBBIE JIBIPBl. MeXIyHapOIHOE COTPYJHUYECTBO B 00JIACTH OXPAaHBI OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arps3HEHUs.
«3enéHas XUMH».



JdemMoHcTpanuu
* Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.
* Kouieknuss MUHEpAIOB U TOPHBIX ITOPOI.
*  Kosmnekuust «Pyabl METaIOBY.
* BuneodparmenTs! u crnaiipl «I'106anpHbIe 5KOIOTHYECKUE TPOOIEMBI YETIOBEUECTBAY.
JlabopaTopHble ONbITHI
43. Usyuenue rpanuTa.

O000menne 3HaAaHUH MO0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka kK OCHOBHOMY IroCyAapCTBEHHOMY 3K3aMeHY
Crpoenue aTomMa B COOTBETCTBHH C MOJIOKEHNEM XMMUYECKOTO eMeHTa B [lepronueckoii cucreme. CTpoeHUe BEIECTBA: XUMHAYECKAsI CBS3b

U KPUCTAJUTMUECKHE PEeIIETKU. 3aBUCUMOCTh CBOMCTB 00Opa30BaHHbBIX AMEMEHTAMU MTPOCTHIX BEIIECTB (METAUIOB, HEMETAIIOB, OJarOopoJHBIX
ra3oB) OT MOJIOXKeHHs 37eMeHTOB B [lepuoauueckoii cucreme. Tunosnorust HEOpraHMYECKUX BEIIECTB, JAeIEHUE UX Ha KJIACcChl U TPYIIIbI.
[IpencraBurenmy.
[Ipu3Haky u ycnoBUs MPOTEKAHNUS XUMUYECKUX PEAKIUNA. TUIIONOrUs XUMUUECKUX PEAKLIUN 110 Pa3aIM4YHbIM OCHOBAaHUSAM. Peakiium HOHHOTrO
obMeHa. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE PEAKIIUU.
XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHE CBOICTBA COI€00pa3yIoNIuX OKCUOB, THAPOKCUAOB (OCHOBAHUIL, KUCIIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TEeMaTHUYECKHUIl IJIaH

Ne HaumenoBanue paznenos (Tem) KosmmuecTBo yacos B ToM uucne Ha npoBeneHue
110 IIporpaMmme [IpakTnueckux padbot KonTtposnbHbIX
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUH 21 2 2
2 Baxneiimue npeacTaBuTeu HEOPraHUIECKUX BEIIECTB. 18 3 1
KonudecTBeHHBIC OTHOIIICHUS B XUMUHU
3 OCHOBHBIE KJIACChl HEOPTAHNYECKUX COCIMHEHUN 10 1 1
4 | Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema 8 1
xuMuueckux sneMeHToB . . MenaeneeBa u ctpoeHue
aToma
5 Xumuyeckas CBSI3b. OKuCAUTENHHO - 11 0 2
BOCCTaHOBUTEJIbHBIC PEAKIINH
HTtoro 68 6 7
9 knacc
1 [ToBTOpEeHME M 0000IIEHNE CBEICHUI 11O KypCy 8 5 1
KJj1acca. XUMHUYECKUE PEAKIINH
2 XHWMHYECKUE PEAKIIMH B paCTBOPax 10 1 1
3 Hemeraiuisl 1 X cOeIUHEHUS 25 4 1
4 Merajuisl 1 UX COEIUHEHUS 17 2 1
5 XUMUS U OKpYy>Karolias cpeaa 2
6 O060011eHNe 3HAaHUH 0 XMMHUU 32 KypC OCHOBHOM 7 1
urkoubl. [ToaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2

Hroro 68 7 5




IInanupyemMble pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

ITo 3aBepieHUIO Kypca XHMHH Ha 3TAaHE OCHOBHOTO 00IIIero 00pa30BaHus BBITYCKHUKHA OCHOBHOU HIKOJIBI TOJDKHBI OBJIAJIETh CICAYIOIIIMHI
pe3yJbTaTaMu:

|. Jluunocmmuvie pesynomamo:
1) ocosnanue cBoeit STHUIECKON PUHAIEKHOCTH, 3HAHUE MCTOPUU XMMHH U BKJIAJa POCCHICKOM XUMUYECKOH HAYKH B MUPOBYIO XHMHIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOIIEHHMS K MO3HAHMIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH 00YJaIOMIUXCS K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE M3YUEHHBIX (DaKTOB, 3aKOHOB M TEOPHH XUMHUH; OCO3HAHHOT'O BEIOOPA M MMOCTPOCHUE WHANBUTYATbHOM
00pa3oBaTeNIbHON TPaeKTOPUU;
3)  popmuposanue 1ENOCTHOl €CTECTBEHHO-HAYYHON KAPTHHBI MUPa, HEOTHEMIIEMOM YaCThIO KOTOPOH ABISETCS XUMUYECKas KaPTUHA MUPA;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLINM YPOBHIO Pa3BUTHs HAYKU M OOIIECTBEHHOMN IPAKTUKH, B TOM YHCIIE U XUMUIECKHM;

5) ocsoenue conpanbHEIX HOPM, HPABKII IOBEACHHUS, POJICH U (OPM COLMANBHOMN KU3HU B COLIMYME, IIPUPOJIE M YACTHOM JKM3HH Ha OCHOBE
HKOJIOTMUYECKOM KYJIbTYphI U O€30MMacCHOTO 00paleHNs C BeIeCTBAMHU U MaTepHallaMu;

6) popmuposanue KOMMyHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH M B3POCIBIME B IIPOLECCE 0OPa30BATENIBHOI,
OOLIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIeI0BATEIbCKON, TBOPUECKON U APYTUX BUIOB JIEATEIbHOCTH, CBSI3AHHBIX C XUMHEH.

Il. Memanpeomemnwie pezynomamo::
1) onpedenenue ueneit cobcTBEHHOro OOYYEHHS, MOCTAHOBKA U (POPMYIMPOBAHKE IS Ce0s HOBBIX 3a/1a4;
2) naanupoeanue myTeil NOCTUKEHHS KEIAEMOTO pe3yabTaTa 00ydeH!s XMMUK KaK TEOPETUIECKOTO, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coommecenue cBoux NEHCTBU C IIIAHUPYEMBIMH PE3YJILTATAMH, OCYUECHEICHIE KOHTPOIIS CBOEH JEATENLHOCTH B IIPOLECCE JOCTHXECHHUS
pesynbTara, onpedejienue Croco0oB IeHCTBUI IPH BBIIOJHEHUH J1a00PaTOPHBIX U MPAKTHYECKUX PAbOT B COOTBETCTBUH C MIPABUIIAMH TEXHUKH
0€30IMacHOCTH;
4) onpedenenue UCTOYHUKOB XUMHYECKOH MH(OPMALMH, TIOTydEHHUE U aHAIM3 €€, CO3JaHne MH(GOPMAIMOHHOTO ITPOIYKTa U €r0 IPE3eHTaI|s;
5) ucnonvzoeanue 0CHOBHBIX MHTEIIEKTYaIbHBIX ONEPALIMIl: AHAJIN3A U CHHTE3a, CPABHEHHUS M CHCTEMATU3AMH, 0000IIEHHS U KOHKPETU3alliH,
gbl6Ienue TPUYMHHO-CIIEICTBEHHBIX CBA3€EH ¥ nocmpoenue JJOTHIECKOTO PACCYKACHUS U YMO3aKIIIOUeH s (MHIYKTUBHOTO, I€AyKTHBHOIO U IO
AHAJIOTUK) HA MaTePUalle €CTECTBEHHO-HAYYHOTO COIEPIKAHUS



6) ymenue co3maroT, IPUMEHATH U IPEOOPA30BLIBATE 3HAKU U CUMBOJIBI, MOJICJIM M CXEMBI [UIsl PELIEHHS YUeOHBIX U M03HABATEIbHBIX 3a/1a4;
7) opmupoeanue v pazeumue SKOJOTHYECKOTO MBIIUIEHHS, YMEHHE IIPUMEHSATE €10 B II03HABATENBHOM, KOMMYHHKATHBHOM, COLMAIBLHOM
MIpaKTHKE U Ipo(eCcCUOHATbHON OpUEHTAINH;

8) cenepuposanue nyeit u onpeneNeHre CPENCTB, HEOOXOUMBIX [T X PEATU3ALUH.

l11. ITpeomemnoie pezynomamor:

BoInycKHUK HAYYHTCS:

® XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHHUA: HAOIIOJCHHE, U3MEPEHUE, SKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, FA3000pa3HBIX BEIIECTB, BHIJCISAS UX CYILIECTBEHHbIE PU3HAKH;

® pacKpbIBATh CMBICI OCHOBHBIX XUMUYECKHX MOHITUH «aTOM», «MOJIEKYJIay, «XUMUYECKHI 2TIEMEHT, «IIPOCTOE BEIIECTBOY,
«CJI0’KHO€ BEIIECTBOY, «BAJICHTHOCThY, «XUMUYECKAs peaKLIUs», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMUMU;

® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUH;

® pa3nuyaTh XMMHUYECKHE U (GU3NYECKHUE SIBICHUS,

® Ha3bIBaTh XMMHUYECKUE AJIEMEHTHI;

® OIpeneNsITh COCTaB BEIIECTB M0 UX popMyIaMm;

® OIpeleNsITh BAJIGHTHOCTh aTOMa AJIEMEHTA B COCIMHEHUSX;

®  OIpEeNeNsITh TUIl XUMUYECKUX PEaKIIHii;

® Ha3bIBATh MIPU3HAKHU U YCIIOBUSA NMPOTEKAHUS XUMHUECKUX PEaKLIU;

®  BBIABIIATH IPU3HAKHU, CBUICTEIbCTBYIOIINE O MPOTEKAHUU XUMUYECKOM pEeaklUy PU BHITIOJTHEHUH XMMUYECKOTO OTIbITA;

®  COCTaBJIATH (POPMYIIBI OMHAPHBIX COCIMHEHHUIA;

® COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKLIUN;

e coOmoaTh npaBuiia 6e30macHoi paboThl IPU MPOBEICHUH OIBITOB;

® [0JIb30BaThCA JIAOOPATOPHBIM 000PYAOBAaHUEM U TIOCYJIOM;

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIUUCIIATH MACCOBYIO JI0JII0 XMMUYECKOI0 3JIEMEHTa 110 (GopMyJie COeAUHEHMUS;

®  BBHIUUCIATH KOJHMYECTBO, 00bEM WIIM MacCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce PeareHTOB WM MPOAYKTOB PEAKIINU;

® XapakTepu30BaTh (PU3NUYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOPOa U BOJIOPO/Ia;



MOJIy4aTh, COOMPATh KMCIOPO U BOJOPO/T;

pacrno3HaBaTh OIBITHBIM IyTEM ra3000pa3Hbl€ BEIIECTBA: KUCIOPO, BOAOPOI;

pacKpbIBaTh CMBICII 3aKOHA ABOTajpo;

PacKpBIBaTh CMBICH MOHATHH «TETIIOBOH dP(MEKT peakum», «MOJSPHBII 00BeM»;

XapaKTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICII TIOHATHUS «PACTBOPY;

BBIYHCIISATH MAaCCOBYIO JIOJIK0 paCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MaCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA;

Ha3bIBAaTh COECMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapaKkTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX BEUIECTB: OKCHIOB, KUCIOT, OCHOBaHUH,
COJIEH;

OTIPEENATh IPUHAUIEKHOCTD BELIECTB K OMPEIETICHHOMY KIIaCCy COeIMHEHUM;

COCTaBJIATh (POPMYJIbl HEOPIraHUYECKUX COETMHEHNH U3yYEHHBIX KJIACCOB;

IIPOBOJIUTH OTIBITHI, TOATBEPHKAAIOLINE XUMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IyTE€M PAaCTBOPBI KUCIOT U IIEJI04YeH 0 N3MEHEHNIO OKPACKU UHIUKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIAaCCAMU HEOPTaHMUYECKUX COEUHEHUN;

packpsiBaTh cMmbici [leproanueckoro 3akona J[. . Menneneena;

OOBSCHATh (PU3UYECKUI CMBICI AaTOMHOTO (IIOPSIKOBOT0) HOMEPAa XUMUYECKOT'0 3JIEMEHTA, HOMEPOB TPYIIIbI U IEPHOJAA B IEPHUOJUUECKON
cucteme JI. 1. Menaeneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHS aTOMOB, CBOIMCTB 3JIEMEHTOB B IIpeJiesiaXx MalbIX IIEPHUOJIOB U TJIaBHBIX HOATPYIII;
XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (0T BOJIOPO/a /10 KajblMsl) HA OCHOBE UX IOJIOKEHU B epuoaudeckoit cucteme 1. M.
MeneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHUS aTOMOB NepBbIX 20 31eMeHToB nepuouueckoit cuctemst /1. . Menzeneesa;

PacKpbIBATh CMBICII IOHATUN: «XUMHYECKAsl CBS3bY», «QIEKTPOOTPULIATENBHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (PM3NUYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAIIIMUECKON PEeLIETKHY;

ONPEIEIATh BUJ XUMUYECKOU CBA3M B HEOPraHMYECKUX COEANHEHUSAX;

n300paXkaTh CXeMbI CTPOEHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BHIaMU XMMHUYECKUX CBSI3€H;

PacKpbIBaTh CMBICH MOHATUH «HOH», «KATHOHY», «AHUOH», «AJIEKTPOJUTHD), «HEIIEKTPOIUTH», «ANEKTPOJIUTHYECKAS TUCCOLHALIUS,



«OKHUCJIUTEIIbY», «CTEIEHb OKMCIECHUS», «BOCCTAHOBUTENIDY, «OKHCICHUEY, «BOCCTAHOBIICHUE,

® OMNpeeNsaTh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSIMHEHUH;

L paCKpI)IBaTI) CMBICJT TCOpI/II/I BHGKTpOHHTquCKOﬁ Aucconuanum,

® COCTaBJISITh YPaBHEHHUS JICKTPOJIUTHUYECKOU TUCCOLMAIMU KUCIIOT, IIEJI0YEH, COJICH;

® OOBSCHSATH CYIIHOCTbH IPOIIECCa DICKTPOJUTHICCKON JUCCOIUAIIINH U PEAKIIU HOHHOTO 0OMEHA;

® COCTaBJISITh MOJIHBIE U COKpALIEHHbIE HOHHBIE YPABHEHUS peakiuii o0OMeHa;

®  OIpeneNsITh BO3MOXHOCTh IPOTEKAHUS PEAKIIN HOHHOTO 0OMEHa;

® [IPUBOJUTH PEAKIIHH, OATBEPKAAOIIME KAYECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB;

®  OMpEENsITh OKUCIUTENIb U BOCCTAHOBUTEIIB;

L] COCTAaBJIATH ypaBHeHI/ISI OKHUCIUTCIBbHO ~-BOCCTAHOBUTCIIBHBIX peaKquI;

L] Ha3bIBAThH q)aKTOpI)I, BIIMSOIINEC HA CKOpOCTB XI/IMI/I‘-IGCKOf/i peaKHI/II/I;

L] KJ'IaCCI/ICbI/II_[I/IpOBaTB XUMHUYCCKHUEC peaKI_[I/II/I 10 paSJ'II/I‘—IHI)IM HpI/ISHaKaM;

® XapaKTEepHU30BaTh B3aMMOCBS3b MEXK]y COCTABOM, CTPOCHHEM M CBOMCTBAMHU HEMETAIIIOB;

® TIPOBOJUTH OIBITHI IO TOJYICHHIO, COOMPAHUIO M U3YyUEHUIO XUMHUUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIEKUCIOTO Ta3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIVICKUCIBINA ra3 U aMMHAK;

® XapaKTEepHU30BaTh B3AaMMOCBSI3b MEX]IY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU METAJJIOB;

® Ha3bIBaTh OPraHUYECKHUE BEIIECTBA MO WX GOpMYIIe: METaH, 3TaH, STUJICH, METaHOJI, 3TAHOJ, TJIMIIEPUH, YKCYCHAsI KUCIIOTA,
AMHUHOYKCYCHasl KHUCJI0Ta, CTEApUHOBAS KUCIIOTA, OJICHHOBAS KMCIIOTA, TJIFOKO03a;

® OIICHWBATH BIUSHAE XUMUYECKOTO 3arps3HEHHS OKPY)KAIOIIEH Cpe/ibl Ha OpraHUu3M YeIOBEKa;

® TpPaMOTHO OOpAIIATHCS C BEIIECTBAMH B TIOBCEIHEBHOM JKM3HU;

® ONpeesITh BO3MOXHOCTh MPOTEKAHKS PEAKIIUI HEKOTOPBIX MPEJACTABUTEICH OpraHUYeCKUX BEIIECTB C KUCIOPOIOM, BOJOPOIOM,
MeTaJIJIaMH, OCHOBAaHHSIMH, TaJIOT€HAMH.

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

*  guIOBU2AMDb U npoeepAanb IKCNepUMeRnaibro cunomesbl O XUMU4eCKux ceolicmeax eeuiecnie Ha OCHoee Ux cocmaea u CmpoOeHusd, ux
cnocobrocmu ecnynambs 6 XxumudecKkue peakyuu, o xapakmepe u npodykmax PA3NMUYHBIX XUMUYECKUX peaKL;mZ;

® Xapakmepuzosams eeujecmed no cocmasy, CmpoeHuro u CGOZZCWZ8CIM, ycmaHaeauesarom npuquHHO-CﬂedcmeeHHble C6A3U Meofcdy
OAHHBIMU xapakmepucmuxkamu eewecmeda,



* CcOCMaesnamb MOIEKYIAPHbLE U NOJIHbIE UOHHbLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YDABHEHUAM,

*  NPOCHO3UPOBAMb CHOCODHOCTb BeueCmaad NPOsEIAMb OKUCIUMENbHbLE UTU B0CCHAHOBUMENbHbIE COUCMEBA C YUemoM cmeneHell
OKUCTIeHUS DJIeMEHMO8, 8X00AUUX 8 20 COCMA8;

* CcOCmMasnamb YpAaeHe s peakyul, COOmeemcmeayiowux nociedo8ameibHOCHU NPeepaujeHull HeOP2aHUYeCKUx eujecmes pasiuiHbLxX
K1AcCcos;

*  8bI08ULAMD U NPOBEPSMb IKCHEPUMEHMATILHO 2UNOME3bL O Pe3VIbMAMAX 6030€UCmaUs pa3IUYHbIX (aKmopos Ha U3MeHeHue CKopoCcmu
XUMUYECKOU peakyuu;

* UCNOBL308aMb NPUOOPEMEHHbIE 3HAHUS 011 IKOTOSULECKU SPAMOMHO20 NOBEOeHUsl 8 OKpYJcaiouell cpeoe;

* UCNONBL308aMb NPUOOPEMEHHbIE KTIOUeBble KOMNEeMeHYUU NPU 6bINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMeNbCKUX 3A0ay NO
UZYYEHUIO CBOLICMS, CNOCOO08 NONYUeHUs. U PACNO3HABAHUS BEUeCNS,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCMBAX U XUMUYLECKUX NPOYECcax,

*  KpUmuyecku OmHOCUMbCA K NCeBOOHAYUHOU UHDOpMayul, Hed0OPOCOBeCMHOI peKilame 8 CPedCmeax MAcco8oU UHGopmayuu,

*  0CO3HABAMb 3HAUEHUE MEeOPEeMUUECKUX 3HAHUL NO XUMUU OJi NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

* co30arom mooenu u cxemul OJisl peuleHUs Y4eOHblX U NOZHABAMENbHBIX 3a0at, NOHUMAMb HE0OX00UMOCMb COONO0EHUS NPEONUCAHU,
npeonazaemvlx 6 UHCMPYKYUAX HO UCHOIb308AHUIO IEKAPCME, CPEOCmE ObIMOBOL XUMUU U OP.



MECTO YYEBHOT' O IPEJIMETA B YYEBHOM IIVIAHE

denepanbHbIi rocyJapCTBEHHBIN 00pa30BaTEeIbHBIN CTaHAAPT MPEIyCMAaTPUBACT U3YUYEHUE Kypca XMMHHM B OCHOBHOM INIKOJE KaK COCTaBHOM
4yacTu MpeaMeTHOM o6nacTi «EcTecTBeHHOHAYUYHbIE IPEAMETBDY.

Kypc xummum B 8—9 Kiraccax paccyntTaH Ha 2 yaca B Helnenmo B oObeme 136 yueOHBIX yacoB. M3ydeHue 3TOTO Kypca JaeT BO3MOKHOCTH
BBIITYCKHUKY OCHOBHOM IIKOJIbI ycnemHo c¢aath OI'D mo XxuMuM Kak npeaMmeTa 1o Bsioopy.

[Ipemaraemserii Kypc, XOTsI 1 HOCUT OOLIEKYIbTYPHBIM XapaKTep U HE CTABUT 337ady Mpo(ecCHOHaTBHON MOATOTOBKH 00yJaromuXcs, TEM He
MEHee, TI03BOJISIET UM OTIPEICIIUTHCS C BEIOOPOM Mot 00ydeHUs B CTapIeH MKOJIE.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy

1. Tabpuensu O. C. Xumus. 8 kinacc: yaeOHUK Jutst o0meooOpa3oBaTenbHbix opranusanuii / O. C. INadpuensH, U. I'. Octpoymos, C. A. Ciaakos.
— M.: IIpocsemenne, 2020

2. Taopuensa O. C. Xumusa. Meroamueckoe mocobue uisi 8 kimacca ydeOHoe mmocoOme urs oOmeoOpa3oBaTelbHbIX opranm3anuid / O. C.
INabpuensin, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: Ilpocsemenue, 2019

3. T'abpuenssa O. C. Xumms. COOpHHMK 3a7ad W ynpakHEeHUH. § Kiacc: ydeOHoe mocobue st oOmeoOpasoBaTenbHbIx opranuzamnuii/ O. C.
INabpuensu, . B. Tpurybuak M.: [Ipocsemienue, 2019

4, Taobpuensa O. C. Xumwmsa. Terpamp nmas Ja00paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 8 kimacc: ydeOHoe mocoOwe aiis
obmeoOpazoBaTenbHbIX opranu3anuii / C. ['abpuensu, U. B. Akcénona, . I'. OctpoymoB. — M.: Ilpoceemenne, 2019

5. T'abpuensa O. C. Xumus. Pabouas terpanp. 8 kimacc: yuyeOHoe mocobue st odmeoopazoBatenbHbix opranm3anuii / O. C. 'abpuensn, C. A.
Cnankos, U. I'. OctpoymoB. — M.: IIpocsenienue, 2019

YMK «Xumus. 9 knacc»

1. Tabpuensn O. C. Xumus. 9 knacc : yaeOHUK 1151 00meoOpazoBaTenbubix opranusanuii / O.  C. T'adbpuensn, M. I'. Octpoymon, C. A.
CnankoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumusa. Metoandeckoe nocobue ais 9 kinacca: yued. nocodue ais oduieoopazoBarenbHbix opranusanuii / O. C. 'abpuenss,
. B. Akcénona, . I'. OctpoymoB. — M.: IIpocsemenune, 2019

3. Tabpuensu O. C. Xumusa. COOpHUK 3a1ad W ympakHeHUU. 9 kiacc : ydeOHoe mocoOue ans oOmeoOpazoBarenbHbix opranuzanuii/ O. C.
I"abpuensn, Y. B. Tpury6uak. M.: [Ipocsemmenue, 2019

4. Tabpuensu O. C. Xumusa. Terpaap g 1a0OpaTOpPHBIX ONBITOB M MpakTHUECKUX paboT. 9 kiacc : yueOHoe mnocoOue Juid
oOmeoOpa3zoBarenbHbix opranuzanuii /O. C. 'abpuensn, U. B. Akcénosa, . I'. OctpoymoB. — M.: IIpocsenienue, 2019

5. T'abpuensn O. C. Xumus. Pabouas terpaap. 9 kiacc : yuebHoe nocobue uis oOmeodpasoBarenbHbix opranuzanuii / O. C. I'abpuensH,
C. A. Cnagxos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnsie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBEThl aOUTYPHEHTY, YIUTEIIO XUMHH, CIPABOYHHK (0YEeHb O0JIbIIast o A00pKa TabIull 1
CIIPaBOYHBIX MAaTEPHAJIOB), Becelasi XUMHUs, HOBOCTH, OJJMMITHAIbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBEICHHN ).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3Hb» MIOHATHO ¥ 3aHUMATEJIHbHO PACCKa3bIBaET 000 BCEM HHTEPECHOM, YTO IIPOUCXOANT B HAYKE U B MHpE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIi )KypHaT «XXUMHUKH U XUMHS», B KOTOPOM IPEICTABICHO MHOKECTBO
OTIBITOB MO0 XUMHH, 3aHUMATEILHON HH(OPMAIIUH, TO3BOJISIFONICH YBJICYb YYCHUKOB 3KCIICPUMEHTAITBHOM YaCThIO MPEMETa.
. http://c-books.narod.ru BceBo3morkHast murepaTypa 1mo XMMHUH.
5. http://www.drofa-ventana.ru M3BecTHOe M31aTENBLCTBO YueOHOM JuTepaTypbl. HOBMHKM Hay4HO-TIOMYJISPHBIX M 3aHUMATEIIBHBIX KHHUT [0 XUMUH.

o

6. http://1september.ru Xypnan mis yauteneil u He ToJIbKO. Bosboe kKoJm4ecTBO padoT YICHUKOB, B TOM YHCIIE H UCCIIEOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJIbHBIN OPTaJ CO CChIIKAMU Ha 00pa3oBaTelIbHbIE CaliThl IO XMMUHU.
8. www.periodictable.ru CO0pHHK cTaTell 0 XUMUYECKUX AIIEMEHTAX, WILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM



Kanennapno- TEMATHIECCKOE IIJIAHUPOBAHUE

8 kiace
Ne Hara Tema ypoka dopma Buabl yueOHOI neATeIbHOCTH
n/n Ilian dDakr OpraHu3anuu
ypoKa
HavanbHble NOHATHA W 3aKOHBI XUMHH (21 4)
1 [Ipenmer xumuu. Posb xumun Ypok ycBoeHus OOBACHAIOT, YTO MIPEAMETOM U3YUEHUSI XUMHUH SIBIISIFOTCS
B JKU3HU YEJIOBEKa HOBBIX 3HAHUI BEIIECTBA, UX CBOWCTBA U UX MpeBpalieHus. Paznuyaror tena u
BEIIECTBA, BEILIECTBA U MaTepHalibl. Y CTAaHABIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEKy CBOMCTBAMH BEILIECTB U MX
NPUMEHEHUEM
XapakTepu3yroT MOJI0KHUTEIbHYIO U OTPULIATENbHYIO POJIb XUMUU
B YKM3HU COBPEMEHHOT0 00IIECTBa.
ApPryMeHTUPYIOT CBOE OTHOUIEHHE K XeMO(QHINU 1 XeMO(pOoOHH.
2 MeTo1bl U3y4eHHs] XUMUU Ypok ycBoeHus XapakTepu3yloT OCHOBHBIE METOJbl M3yYEHHs] €CTECTBEHHO-
HOBBIX 3HAHUI HAyYHBIX TUCHUIUIHMH.
IIpuBogsaT mnpuUMeEpbl  MaTEepPUAIBHBIX M 3HAKOBBIX  WIIU
CUMBOJIBHBIX MOJIENIeH, HCIONb3yeMbIX Ha ypoKax (U3HKH,
OuoJioruu u reorpadum.
ColOupator 00bEMHBIC W IIAPOCTEPIKHEBBIE MOJIEIH HEKOTOPBIX
XUMHUYECKUX BELIECTB
3 Bxoanas auarHoctuueckas KonTponbubiit ypok | [IpuMeHsIOT Ha MpaKTUKe paHee U3yYeHHbIH MaTepua, paboTas
pabota 10 TPYIIAaM C 3aJaHUSIMHU PA3HOTO YPOBHS CJII0KHOCTH,
BBINIOJIHSIOT KOHTPOJILHYIO paboTy.
4 ArperatHble COCTOSIHUS Ypok ycBoeHHs Pa3nuuaroT Tpu arperaTHeIX COCTOSIHUS BELIECTBA.
BEILIECTB HOBBIX 3HaHUI VYcraHaBIMBalOT B3aUMOCBSA3U MEX/1Yy HUIMU Ha OCHOBE B3aUMHBIX
epexXo0B.
NnnrocTpupytoT 3TH epexoabl IpUMepamu.
HabmrogaroT XuMu4YecKuil SKCIIEpUMEHT U Oe/iarom BBIBOJBI Ha
OCHOBE HaOIIOICHUI
5 I1. p Ne 1 «<3nakoMcTBO € VYpok - npaktukym | PaboratoT ¢ 1abopatopHbM 000pyJJOBAaHUEM U HarpeBaTeIbHBIMU

J1a00pPaTOPHBIM
ooopynoBanueMm. IIpaBuia
Th npu padore B kabnHere
XHUMHW;

II. p. Ne 2 «<Habmaronenne 3a

npubOpaMu B COOTBETCTBHUH C TIPABUIIAMHU TEXHUKU
0€e30I1aCHOCTH.

BBINOIHAIOT IPOCTEHIIINE MAHUITYJISIIIAA C JIA00OPATOPHBIM
000pyI0BaHUEM: C JTa0OPATOPHBIM IITATHBOM, CO CIIUPTOBKOM
OdopmitsroT 0TYET O MPOJICTIaHHOM padoTe




ropsiiei ceeyein)

dusznueckue ABIEHUS B
XUMUAHN

KomOunnpoBaHHbIiI
YPOK

Paznnuaror d)I/I3I/I‘-IeCKI/I€ 1 XUMHNYCCKHUEC ABJICHUSA, YUCTBIC
BemiecTBa 1 cmecH. Kimaccupunupyor cmecu.

[IpuBOASAT mpUMEPBI CMECEU Pa3IMYHOTO arperaTHOro
COCTOSIHUS. Y CTAaHABJIHMBAIOT IMPUYIUHHO-CJIICACTBCHHBIC CBA3U
MEX Ty (PU3NICCKIMHU CBOMCTBAMH BEIIECTB CMECH U CTIoco0aMu
WX pazfeneHus. Pa3nuyaror ux, ONMChIBAIOT U XapaKTEPU3YIOT
MPAKTHYECKOE 3HAYCHHE.

IM.p.Ne 3 «KAHAJIN3 MOYBBI»

VYPoK - IpakTUKyM

PaboTatot ¢ mabopaTopHbIM 000PYIOBAaHUEM U HArPEBATEIbHBIMU
MpuOOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKHU
0€301acHOCTH.

BreimonustoT npocTeiinime npuéMbl 0OpaiieHus ¢ JJabopaTopHbIM
000py10BaHEM: BOPOHKOH, (PUIBTPOM, CIIUPTOBKOM.
HabGnmromaroT 3a cBOMCTBaMU BEIIECTB U SIBJICHUSIMH,
MIPOUCXOISIIIINMU C BEIICCTBAMHU.

OnuChIBAIOT XUMUYECKUN SKCIIEPUMEHT C MOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.

JlenaroT BBIBOJBI IO pe3ynbTaTaM NPOBEAEHHOIO SKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
y4yeHue. XMMUYECKUE
AJIEMEHTHI

VYpok ycBoeHus
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYIIa,
AJUIOTPOTIHSI, HOHBI.

Paznnuaror mpocTeie U CIIOKHBIC BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUSI. Yemanasausaom
MIPUYMHHO-CJICJICTBEHHBIE CBS3H MEXKY COCTAaBOM MOJICKYIT U
CBOMCTBaMH JZIOTPOITHBIX MOAU(PUKAIIMA KUCIOPOIa.
DopMyITHPYIOT OCHOBHBIE TIOJIOXKEHHUST aTOMHO-MOJICKYJIIPHOTO
YYCHHS

3HaKH XUMHYECKUX
QJICMCHTOB.

YPOK'I/ICCHGI[OBaHI/Ie

Ha3zpIBaroT 1 3aMuChIBAIOT 3HAKW XUMUYECKUX AIEMEHTOB.
XapakTepusyroT nH(popMalno, KOTOPYIO HECYT 3HAKU
XUMHYECKUX DIIEMEHTOB.

OOBACHAIOT STUMOJIOTUYECKUE Hauajla Ha3BaHUI XUMHUYECKUX
9JIEMEHTOB U MX OTJEJIbHBIX IPYIIIL.

10

[Tepuoauueckas Tabnuia
XHUMHUYECKUX deMeHToB /[I. M.
MeHaeneena.

Ypok-uccienoBanme

OnuchIBaIOT CTPYKTYPY TaOMUIBI XUMUYECKUX neMeHToB /1. W.
MenpeneeBa. PaznmnyatoT KOpOTKOIIEPUOIHBIN U
JUIMHHOIIEpUOAHBIN BapuaHThl Ilepronnyeckon cucremsr /1. 1.
MenneneeBa

11

Xumuueckue GopMyIibl

YpoK ycBOEHUs

OT00paxaroT COCTaB BEIIECTB C MOMOIILI0 XUMUUECKUX (HOPMYIL.




HOBBIX 3HAaHUN

Paznuuator nHnekcs! u kod3ppunuentsl. Haxoasar

12 Xumuaeckue GopMyIibl Ypoxk-uccienoBaHue | OTHOCUTEIbHYIO MOJIEKYIPHYIO MacCy BELECTBA U MAaCCOBYIO
JIOJIF0 XMMHYECKOT'O JIEMEHTA B COEMHEHUH.
TpancaupyoT HHPOPMaLUIO, KOTOPYIO HECYT XUMHUYECKUE
dopMyIbl

13 BayleHTHOCTB Ypox ycBoeHHs OOBSACHAIOT YTO TaKOE€ BaJIEHTHOCTh. [[oHMMAIOT OTpakeHue

HOBBIX 3HAHUI NOPsJIKAa COETMHEHUSI aTOMOB B MOJIEKYJIaX BELLIECTB

14 BanentHocth VYPpOK-NIPakTUKYM | TIOCPEACTBOM CTPYKTYPHBIX (DOPMYII. YHaTCsl COCTABIATh
(bopMyJIbl COEAMHEHNUH IO BaJICHTHOCTHU U OIIPENIENISITh
BaJICHTHOCTbH 3JIEMEHTA 10 (OPMYJIE €r0 COETMHEHHUS

15 XHWMHUYECKUE PEAKIUU. O6006maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUIO U €€ yJaCTHUKOB
(peareHThl ¥ MPOAYKTHI PEAKIIUN).
OnuceIBalOT NMPU3HAKU U YCIOBUS TE€UEHUS XUMUYECKHX
peakuui. PaznnyaroT s5K30TEPMUYECKUE U SHIOTEPMUUYECKHUE
peakiuu. COOTHOCSIT peaKIi TOPEeHUs U SK30TEPMUUECKHE
peaxiuu.

16 3aKOH COXpaHEHHUsI MacChl VYpok ycBoeHus DopMYyJIUPYIOT 3aKOH COXpaHEHUsI Macchl BemecTB. COCTaBISAIOT
BeIeCTB. XUMHUYECKHE HOBBIX 3HAHUI Ha ero OCHOBE XUMUYECKHE ypaBHEHUS. TpaHCIUPyIOT
ypaBHEHUS nH(pOpPMALIMIO, KOTOPYIO HECYT XUMHUECKHUE YPAaBHEHUS.

17 XUMUYECKUE YpaBHEHHUS YPOK -IpakTUKyM | DKCIIEPUMEHTAIIBHO TOATBEPKAAIOT CIIPAaBEIJINBOCTh 3aKOHA

COXPaHEHHUS MaCChl BEIIECTB
18 Tunel XUMHYECKUX peaKuit Ypok ycBoeHus Knaccuguuupyror XuMudeckue peakluy Mo MpU3HaKy Yucia u
HOBBIX 3HAHUI COCTaBa PeareHToB U MPOYKTOB. XapaKTEPU3YyIOT POJIb
19 Turbel XuMHUYECKUX peaKuui YPOK -IIpaKTUKyM | KaTaJu3aTopa B IPOTEKAHUH XMMHYECKON PEaKIIHN.
HabmogaoT 1 ONUChIBalOT XUMUYECKUI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U A3bIKA XUMHH

20 [ToBTOpenue u 0606menue Templ| O6o6maroMil ypok | O600MIAIOT ¥ CUCTEMATH3UPYIOT CBOM 3HAHMS 110 TEME:
«HauanpHble OHATHS U 3aKOHbI «HavanbHbIe NOHATHUS U 3aKOHBI XUMHUW». [[pUMEHSIOT Ha
XAMUN» IpaKTHKE paHee N3ydeHHBIN MaTepual, paboTas O TPyIMIam ¢

3alaHUSIMU PA3HOTO YPOBHS CII0KHOCTH

21 K. p. Ne 1 «HauanbHbIe Ypok — koHTpoas | IIpuMeHsIOT Ha MpakTHKe paHee U3y4eHHbIN MaTepual, paboTast

MOHATHUA U 3AKOHbI XUMHHN»

3HAHUU
oOyJaronuxcs

0 TPYIIAM C 33JaHUSIMUA PA3HOTO YPOBHS CJIOKHOCTH,
BBHITIONTHSIOT KOHTPOJILHYIO paboTy.




Ba:xHelimme NpeacCTaBUTEC/IN HEOPraHUYEeCKUX BEIIECTB. KoandyecTBeHHBbI€ OTHOIIEHHUSI B XUMHH (18 ‘l)

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yroT 00bEMHYIO J0JII0 KOMIIOHEHTA TaKO MPUPOTHON
ra3oBOM CMECH, KaK BO3/IyX, M PACCUMTHIBAIOT €€ M0 00BEMY ITOM
cmecu. OnHCHIBaIOT 0OBEMHBIN cOCTaB aTMOC(HEPHOTO BO3AyXa H
NOHMMAIOT 3Ha4€HUE NOCTOSIHCTBA 3TOT0 COCTABA JUIsl 310POBbSI

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yroT 030H, KaK aJUIOTPOITHYIO MOAU(DUKAIIIIO
Kkuciopoia. OnmuchIBalOT (PU3NUYECKHUE U XUMUYECKHE CBOWCTBA,
MOJIy4Y€HUE U IPUMEHEHHE KUCIIOPOAa C UCIIOIb30BaHUEM
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMHUH.

YcraHaBIUBaIOT MPUYUMHHO-CIIEACTBEHHBIE CBS3H MEXKTY
(U3UYIECKUMHU CBOMCTBAMH KHCJIOPOa U CIIOCOOAMH €To
cooupanus. [IpoBoasT, HAOTIOJAIOT U OMUCHIBAIOT XUMUYECKUMA
SKCIIEPUMEHT I10 TOIYYEHHIO, COOMPAHUIO U PACIIO3HABAHUIO
KHCJIOpOJia ¢ COOIII0/IEHUEM TIPABHJI TEXHUKH O€30MacHOCTH

24

IL. p .Ned «IToayuenmue,
co0upaHue U pacno3HaBaHHe
KHCJI0POAa»

Ypox mpakTUKym

PaGoTatot ¢ 1abopatopHbIM 000pyIOBAaHUEM U HArpeBaTEIbLHBIMHU
npruOOpPaMH B COOTBETCTBUU C NMPABUIIAMH TEXHUKH
0e30macHOCTH. BBIMOIHSAIOT MpocTeline npuéMbl 0OpaIieHus ¢
1a00paTOPHBIM 000PYIOBAHUEM: COOMPATH MPUOOP IS
MOJTy4EHUS Ta30B, POBEPATH €ro Ha FTePMETHIHOCTD U
MCII0JIb30BATh JJIs TOJydeHHs KUciopoaa. CoOMparoT KHCIOPO.
METOJIOM BBITECHEHHS BO3/IyXa U pacro3HaroT ero. Habmromaror
3a CBOMCTBAMHU BECILECTB U SBJICHHUSIMH, TPOUCXOISAIINMHU C
BerecTBaMu. ONMUCHIBAIOT XUMHUYCSCKUHN IKCTICPUMEHT C
MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POJIHOTO) SI3bIKA U
a3bika XUMUHU. COCTaBISIOT OTUYET MO Pe3y/IbTaTaM MPOBEIECHHOTO
IKCIIEPUMEHTA

25

OKcuInl

YPOK'I/ICCHGI[OBaHI/Ie

Briensitor cyiiecTBeHHbIE TPU3HAKU OKCHJIOB. J{al0T Ha3BaHUS
OKCHOB 10 ux Gopmynam. CocTaBiAOT POPMYIBI OKCHIOB IO UX
Ha3BaHUAM. XapaKTepU3yIT TAKUX MPEICTAaBUTENEH OKCUIOB,
KaK BOJIa, YTJICKUCIIBIN Ta3 M HeraméHas u3BeCTh

26

Bonopon

Ypok ycBoeHUs
HOBBLIX 3HAaHHUN

XapaKTepI/By'I-OT COCTaB MOJICKYIJIbI, (1)I/I3I/I‘leCKI/Ie 1 XUMHYCCKHUC
CBOﬁCTBa, IMOJIYYCHUC U [TPUMCHCHUEC BOAOPOJa. YcTaHaBIMBAKOT
MNPUYIKUMHHO-CIICACTBCHHLBIC CBA3U MCIKIY (I)I/I3I/I‘-ICCKI/IMI/I
CBOMCTBaMH U CIIOCOOAMU CO6I/IpaHI/I$I BOAOPOAA, MCIKIY




XUMHUYECKUMH CBOMCTBAMHU U €T0 MMPUMCHCHUCM.

27

II. p. Ne5 «Ilosyuenue,
coOupanmue u
pacno3HaBaHue BOJAOPOIa»

YpoK-IIpaKTUKYM

Pabotaror ¢ mabopaTopHbIM 000PYIOBAHUEM U
HarpeBaTCJIbHbIMHA HpI/IGOpaMI/I B COOTBCTCTBHU C IIpaBUJIaMU
TEXHUKU 0€30MaCHOCTU. BBITIONHSIIOT MpOoCTEHIITNEe IPUEMBI
oOparteHus ¢ J1abopaToOpHBIM 000PYIOBaHUEM: COOMPATH MPUOOP
JUTSL TIOJTY9CHUS Ta30B, MPOBEPATH €ro Ha FePMETUIHOCT U
MCIIOJIb30BATh JUIsl MOJydeHus: Bojjopoaa. CoouparoT Bo10POI
METOJIOM BBITECHEHUS BO3/IyXa M pacro3HaroT ero. Habmogaror
3a CBOMCTBaMU BCIICCTB U ABJICHUAMU, MPOUCXOJANIMMHU C
BCIIIECTBaAMU. OmnuCeIBaOT XUMAYECKUH OKCIICPUMECHT C
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U
s3bIKa XUMUHU. COCTaBISIOT OTYET MO PE3yJIbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA

28

Kucnotsl

VYpok ycBoeHus
HOBBIX 3HAHUU

AHAIM3UPYIOT COCTaB KUCJIOT. Pacrmo3HaroT KUCIIOTHI C TTOMOIIIBIO
WHIUKATOPOB.  XapaKTepU3YIOT  MPEACTABUTENEH  KHUCJIOT:
COJSIHYIO W CEpHyI.  XapakTepu3yloT  PacTBOPUMOCTH
COEIMHEHUH C MOMOIIBI0 TaOIUIBI PACTBOPUMOCTH.
YcTaHnaBnuBaroT MPUYMHHO-CJICICTBEHHBIE CBA3U  MEXIY
CBOWCTBAMH COJITHOM W CEpHOM KHUCJIOT W O00NacTsIMU HX
PUMEHEHUSL.

29

Comn

Ypok-uccienoBanue

XapakTepus3yloT COJIM KaKk IPOAYKThl 3aMEIeHHs BOJOpOJa B
KUCJIOT€ Ha MeTaul. 3amnuchiBaloT (QOpPMYNbl  COJIed  IIO0
BajieHTHOCTH. Ha3piBatoT coisn o hopmymnam.

Hcnonp3yloT Ta0nuily pacTBOPUMOCTH Ui XapaKTEPUCTUKU
cBOMCTB coseil. [IpoBoasaT pacuérel mo hopmysnam coseit

30

KommuecTtBo BE€IIECTBa

ypOK'I/ICCJ'ICI[OBaHI/Ie

OOBACHSIOT YTO TAKOE KOJIMYECTBO B€IICCTBA, MOJIb, IIOCTOSITHHAs
ABora):[po, MOJISIpHAas Macca.

31

Pemenue PaCUYCTHBIX 3a/la4

YpoK- IpakTUKyM

Pemaror 3amauu ¢ UCMOIBL30BAHUEM ITOHITUN «KOJIMYECTBO
BCHICCTBA», «KMOJIAPHAA MacCa», KITIOCTOAHHAA ABoraszo

32

MonspHblii 00beM
ra3o00pa3HbIX BELIECTB

Ypok ycBoeHus
HOBBIX 3HAHUH

OOBIACHSIOT YTO TAKOE MOHﬂpHBIﬁ 00BeM ra30B, HOpMaJIbHbIC
yCJI0BHA. PemraroT 3amaydn ¢ UCIIOJIb30BAHUEM MOHATHI
«KOJMYCCTBO BCUICCTBA», «KMOJIApHAA Macca», ((MOJ'IHpHBIfI 00BEM
ra30B», «KITOCTOSAHHAsA ABOFa,Z[pO».

33

PacuéTel mo XUMHUYECKUM
YPaBHEHUSM

Ypok ycBoeHUs
HOBBLIX 3HAaHHUN

34

PacuéTel mo XUMHUYECKHUM

YPOK - IPAKTUKYM

XapaKTepI/BYI-OT KOJIMYCCTBCHHYIO CTOPOHY XUMHUYCCKHUX
00BCKTOB U IMponecCCoOB. PemraroT 3a1a4m ¢ UCIOJIB30BAaHUEM
MOHATUN «KOJIMYECTBO BCUICCTBA», «KMOJIApHAA Macca»,




ypaBHEHUSIM «MOJISIPHBIN 00BbEM Ta30B», «IIOCTOSIHHAST ABOTAJIPO»
35 Boga. OcHoBaHus VYpoxk-uccienopanue | OOBACHAIOT YTO TAKOE «OCHOBAHUSY, (ILIEJIOUYMN», KKAU€CTBECHHAs
peakusy, «uHIuKaTop». Kmaccupuuupyror ocHOBaHWHS 110
PacTBOPUMOCTH B Bojie. ONpeaestoT NpUHAICKHOCTH
HEOPraHUYECKUX BEIIECTB K KJIAaCCy OCHOBAHUMU 10 opMyIie.
XapaKTepHu3yIOT CBOMCTBA OTAEIbHBIX MPEACTABUTEICH
ocHoBaHui. Mcnonp3yroT Tabnuiy pacTBOPUMOCTH JIIst
OIpeIeTICHUs PACTBOPUMOCTH OCHOBAHUH.
36 PactBOpel. MaccoBas noss VYpok peuieHus OOBACHSIOT UTO TAKOE «MacCOBast JI0JIsl PACTBOPEHHOTO
pacTBOPEHHOTO BEIIECTBA 3a7a4 BEIECTBA». YCTAHABINBAIOT aHAJOTHHU ¢ 00BEMHOM I0JIEH
KOMITOHEHTOB Ira30BOM cMecH. PemaroT 3a1auu ¢ UCIOJIb30BaHUEM
MOHSTUN «MaccOBast JOJIs AJIEMEHTA B BEIIECTBE», «MACCOBas
JIOJIsI PACTBOPEHHOTO BEIIECTBAY», «00bEMHAs 10151 Ta3000pa3HOTO
BEIIIECTBA»
37 I1. p. Ne 6 «I[IpuroroBJieHne VYpox - npaktukym | PaGoTator ¢ mabopatopHbIM 000pyI0BaHUEM U HArpeBaTEIbHBIMHU
PacTBOPOB CoJIeii ¢ nX MpuOOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKH
3aJaHHOM MAaCCOBOIi 10J1ei» 0e30macHOCTH. BhIMONHAIOT mpocTeifiine mpueMbl 0OpaleHus ¢
J1a00PaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUIUHIPOM, C
Becamu. HaGmromaroT 3a cBOMCTBAMU BEIISCTB U SIBICHUSIMU,
MIPOUCXOISIIIMMH € BelecTBaMu. ONKUCHIBAIOT SKCIIEPUMEHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
s3bIKa XUMUHU. COCTaBISAIOT OTYETHI 110 PE3yJIbTaTaM
MIPOBEJICHHOTO AKCIIEPUMEHTA
38 O6o006menue u cucreMaruzarust | O6o06maronuii ypok | O000MIAOT ¥ CUCTEMATH3UPYIOT CBOM 3HAHUS 10 TEME:
3HAHMH 110 TeMe: «Baxnenme «Baxnenye npeacTaBuTEIM HEOPraHUYECKUX BEIIECTB.
HNpEACTaBUTEIN KosmuecTBeHHbIE OTHOLIEHUS B XUMUWY. [I[puMeHstoT Ha
HCOPraHWHYCCKHUX BCLICCTB. IPAaKTUKE PaHee H3YYEHHBIN MaTepual, paboTas o IPyIIaM ¢
KomriecTBeHHEIE OTHONICHNUA B 3a/laHUSIMU PA3HOTO YPOBHS CIOKHOCTHU
XUMUM
39 K.p.Ne2 mo teme: VYpok — kouTponsa | [IpuMeHsOT Ha MpaKTUKe paHee U3yUeHHBIN MaTepual, padoTas

«Baxueiue npeacraBuTe M
HEOPraHU4YeCcKUX BellecTs.
KosmnuecTBeHHbIE

OTHOIICHUA B XUMMHN)

3HaHUH

10 TPYNIaM C 3aJaHUsIMH Pa3HOTO YPOBHS CII0KHOCTH,
BBIMOJIHAIOT KOHTPOJIBHYIO PaboTYy.




OcHOBHBIE KJIacChl HeOpranmyeckux coequHenni (10 v)

40

Oxcunpl: knaccuukanus u
CBOMCTBA

Ypok ycBoeHUs
HOBBIX 3HAHUN

OOBSCHSIOT YTO TaKO€ HECOJICOOPA3YIOTNE OKCH/IBI,
C0JIe00pa3yIOIINE OKCUIbI, OCHOBHBIE OKCHJIbI, KHCIIOTHBIE
OKCHJIbI. XapaKTepU3yrT 00IMe XUMUYECKUE CBOMCTBA
C0JIe00pa3yIOMINX OKCHUIOB (KMUCIOTHBIX U OCHOBHBIX)
CocCTaBISIIOT ypaBHEHUSI PEAKIUH C y4aCTHEM OKCHUJIOB.
Hab6mronaroT 1 onuchIBalOT peakifuy ¢ y4acTHEM OKCHIOB C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
s3bIKa XUMUU. [[pOBOAAT OMBITHI, OATBEPKIAIOIITIE
XUMUYECKHE CBOMCTBA OKCUIOB C COOJIFOICHHEM TPABIII TEXHUKH
0e30macHOCTH

41

OcHoBanust: Knaccudukanus u
CBOMCTBA

Ypok-uccienoBanue

CoCTaBIIAIOT ypaBHEHHUS PEAKIMil C yHaCTUEM OCHOBAHUM.
HabmromaroT 1 ONMMChIBAIOT PEAKIIUH C YIaCTHEM KHCIIOT C
MOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U
si3pIKa XUMHUU. [IpOBOAT OMBITHI, TOATBEPIKIAFOIIHE
XUMHUYECKHE CBOMCTBA OCHOBAHMM, C COOJIOICHUEM TPABHII
TEXHUKH 0€30I1aCHOCTH

42

Kucnoter. Knaccudukarus
KHCJIOT

VYpok ycBoeHus
HOBBIX 3HAHUU

43

CBOMCTBA KHUCJIOT

KomOuHMpOBaHHBII
YPOK

XapakTepu3yroT 00I1Me XMMUYECKHE CBOMCTBA KUCIOT
CoCTaBJISIIOT ypaBHEHHSI PEAKIUH C y4aCTHEM KHUCIIOT.
HaGmronaroT 1 OMUChIBAIOT PEaKIMK ¢ y9acTHEM KHUCIIOT €
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMHH.

[TpoBOASIT OMIBITHI, TOATBEPIKIAIONINE XUMUYECKHUE CBOHCTBA
KHCIIOT, C COOTFOZICHIEM TTPaBUJI TEXHUKH 0€301MacCHOCTH

44

Knaccuduxkanus conei

Ypok ycBoeHus
HOBBIX 3HAHUH

PaznnuaroT noHATHS «CPCAHUC COJIN», «KKUCIIBIC COJIN,
«OCHOBHBLIC COJIN).

45

CBolicTBa coueit

Kom6unnpoBaHHbII
YPOK

XapakTepu3yroT o0II1e XUMUYECKUE CBOMCTBA COJIEH.
CocCTaBisIOT ypaBHEHHsI peakiMii ¢ yuactueM cojieil. Habmoaaror
Y ONIMCHIBAIOT PEAKIMH C YJACTHEM COJIEH ¢ IOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO MJIM POIHOTO) S3bIKA U S3bIKA XUMHH.
ITpoBOAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBONCTBA
coJieil ¢ COOII0ICHNEM MPaBUJI TEXHUKH 0€3011aCHOCTH




46

I'eneTnueckas CBSI3b MEXAY
KJIaCCaMU HEOPraHUYECKUX
BEIIECTB

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yroT MOHITUE KTEHETUYECKUN psay. MIumocTpupyroT
TEHETHUYECKYIO B3AaMMOCBS3b MEXKY BEIIECTBAMMU:

IIPOCTOE BEIIECTBO — OKCHUJI — FMAPOKCHUJ — COJIb.
3anuchIBalOT YpaBHEHUS PEAKIU, COOTBETCTBYIOIINX
MOCJIEI0BATEILHOCTH («IEMOYKE) MIPEBPAIICHUI
HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB.

47 I1. p. Ne 7 «Pemienue Ypok - mpakTHKyM | Ydarcs oOpamarbes ¢ JIabopaTopHBIM 000pyIOBaHUEM U
IKCNEPUMEHTAIBHBIX 32129 HarpeBaTeIbHBIMU MIPUOOPAMU B COOTBETCTBHUH C TIPABHIIAMU
TEXHHUKH 0€301TaCHOCTH, PACIIO3HABATHL HEKOTOPHIC aHUOHEI H
KaTuoHbl. Habmo1at0T CBOMCTBA AIEKTPOIUTOB M MMPOUCXOAIINE
C HUMU sIBJICHUS. HaOmoqaroT ¥ ONMMCHIBAIOT PEAKIUU C YIacTHEM
AJIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WA
POJIHOTO) SI3BIKA U S3bIKA XUMHH. DOPMYITUPYIOT BBIBOJIBI 110
pe3yabTaTaM MPOBEIACHHOTO YKCIIEPUMEHTA
48 O6006menue u cucremaruzarust | O6o6maronuit ypok | O000MAOT ¥ CHCTEMATH3UPYIOT CBOM 3HAHUS 110 TEME:
3HaHWi 10 Teme: «OCHOBHBIE «OCHOBHBIE KJIACCHI HEOPTAaHUYECKHX COETMHEHUIY. [[pUMEHSIOT
KIacChl HCOPraHMICCKIX Ha TPaKTHKE paHee U3yYCHHBIH MaTepuai, padoTas 1Mo Tpymmam ¢
COCAMHCHUID) 3aJJaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH
49 K. p. Ne3 1o Teme: Ypok — koHTponsa | [IpuMeHsoT Ha MpakTUKe paHee U3ydeHHbINH MaTepuai, paboTas
«OCHOBHbBIE KJIACCHI [0 TPYNIAaM C 33/IaHUSMU Pa3HOTO YPOBHS CI0KHOCTH,
HEOpPraHUu4ecKUuxX BBINIOJIHSIOT KOHTPOJIbHYIO paboTy.
coeIMHEeHnI»
Iepuoguveckuii 3axon u [lepuoanyeckas cucreMa XuMudeckux 3j1eMenToB J[. U. MenaeneeBa u crpoenue aroma (8 1)
50 EctectBennsle cemeiicTBa VYpok ycBoenuss | OOBACHSAIOT MPHU3HAKU, TIO3BOJISIONIUE OObETUHAT TPYIIIBI

XUMUYECKHUX 3JICMEHTOB.
AMdoTtepHOCTD

HOBBIX 3HAHUN

XUMHYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
PackppiBaroT XuMu4ecKkuii CMbICH (3TUMOJIOTHIO) HA3BaHHMA
€CTECTBEHHBIX CEMEHCTB

ApPryMEeHTUPYIOT OTHOCUTEIHHOCTh Ha3BAHUSI «MHEPTHHIE Ta3bD»
OOBACHAIOT uTO Takoe «aMdoTepHble coenHeHus». Habmonaot
Y OTIUCHIBAIOT PEAKLUU MEK/y BEIIECTBAMU C TOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUU. XapaKTePU3YIOT
JBOMICTBEHHBIN XapakTepe CBOUCTB aM(pOTEPHBIX OKCUIOB U
rUApOKCUAOB. [IpoBOAST ONBITHI IO MOTYYEHUIO U
MOATBEPXKICHUIO0 XUMHUYECKUX CBOWCTB aM()OTEPHBIX OKCHJIOB U




TUAPOKCUIIOB C COGHIOI[GHI/ICM IpaBHUJI TCXHUKHU 0e30IaCHOCTH.

ol Otkpeitue 1. W. Ypok ycBoeHUs Pa3nyaroT €CTECTBEHHYIO U HCKYCCTBEHHYIO KJIacCU(UKAIUH.
MenneneeBpiM HOBBIX 3HAHUU AprymeHntupytotr oTHeceHue [lepuoanyeckoro 3akoHa K
[Tepuoanueckoro 3akoHa €CTECTBCHHOU KIIacCH(PHUKAIUU. MOJICIUPYIOT XUMHUYECKUE
3aKOHOMEPHOCTHU C BBIJICJICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa U TPEJICTABIICHUEM UX B ITPOCTPAHCTBEHHO-TPapUICCKON
WJIH 3HAKOBO-CUMBOJIMYECKOU hopme
52 OcHOBHBIE CBEJICHUS O VYpox ycBoenusi | OOBACHSIOT YTO TAKOE «IIPOTOH», KHEUTPOHY, «AIEKTPOH,
CTPOECHHH aTOMOB. HOBBIX 3HAHUI «XMMHUYECKHH IJIEMEHT), «MAacCOBOU unciioy. OMUCHIBAIOT
CTPOCHHE si/Ipa aToMa UCTOJB3ys [leprnoanueckyro cuctemy
xuMuueckux anemMeHToB Jl. 1. Menaeneesa. [lonyyaroT
WH(pOPMAITHIO IO XMMHUU U3 PA3TUYHBIX UCTOUHUKOB,
AHAIIM3UPYIOT €€.

53 CrpoeHue 31eKTPOHHBIX Ypok- OOBACHSIOT UTO TaKOE AIEKTPOHHBIN CJION WM SHEPTETHUCCKUI
YPOBHEN aTOMOB XUMHYECKHUX HCCIIeI0BaHUE ypoBeHb. COCTaBIIAIOT CXEMbI PACIIpeIeIeHHS 3JIEKTPOHOB 110
aneMeHToB Nel-20 B Tabnuue /1. JJIEKTPOHHBIM CJIO0SIM B AJIEKTPOHHOM 000JI0UKe
N. Menpneneesa.

54 [Tepunoanueckuii 3aKoH Ypoxk- PackppiBaroT (GU3MYECKHI CMBICI: TTOPSIAKOBOTO HOMEpa
J. 1. MenneneeBa u cTpoeHue UCCIIEJIOBaHKE XMUMHYECKOTO 3JIEMEHTa, HOMepa Meprojia U HoMepa TpYIIIIbI.
aToma OOBACHAIOT 3aKOHOMEPHOCTU U3MEHEHUS] METAJUIMYECKUX U

HEMETAJJTNYECKUX CBOMCTB XMMUYECKHUX DJIEMEHTOB U UX
COEIMHEHUH B MepuoJiax U Ipymmax

55 XapakTepucTuKka XUMUYECKOTO Ypok- XapakTepu3yloT XUMHUYECKHUE AJIeMEHThl 1—3-T0 MeproJIoB 1Mo X
3JIEMEHTa Ha OCHOBAHHUH €ro UCCIIEJIOBaHKE noJioxkeHuto B [leproauueckoii cucteMe XMMHUYECKUX 3JIEMEHTOB
noJioxxenus B [lepuoauueckoii . . MenneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCUIOB U
CUCTEME TUAPOKCUIOB METAIJIOB U HEMETAILJIOB IMOCPECTBOM YpaBHEHUN

56 XapakTepucTuKa XUMUYECKOTO YPpOK-TIpakTUKyM | peaKLui
3JIEMEHTa Ha OCHOBAHUH €T0
nosioxkenust B [lepuonuyeckoit
CUCTEME

57 3nauenue [lepuoauyeckoro Ypok- OnpenenstoT ICTOYHUKU XuMudeckoil napopmanuu. [lomygaror
3akoHa u [lepuoanueckoi UCCIe10BaHue HE00X0IUMYI0 HHPOPMAIHIO U3 PA3IUYHBIX HCTOYHUKOB,

CHCTEMBI XUMHYECKUX
anemenToB /. 1. Menneneepa

aHaU3UPYIOT €€, 0OPMIISIIOT MH(POPMALMOHHBIA POIYKT,
IIPE3EHTYIOT €r0, BEAYT HAay4YHYIO JUCKYCCHIO, OTCTauBaOT
CBOIO TOUKY 3PEHHUS




Xumnueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE Pe€aknumn (11 ‘l)

58

HNonnas xumMmyeckas cBsA3b

Ypok-
UCCIIEJIOBaHHE

OOBACHSIOT UTO TAKOE MOHHAS CBSI3b, HOHBI. XapaKTepU3yIOT
MEeXaHU3M 00pa30oBaHus HOHHOU CBsi3H. COCTABIISIOT CXEMBbI
00pa3oBaHusi MOHHOU CBsI3U. VICIIONB3YIOT 3HAKOBOE
MoaenupoBanue. OnpeaensaoT THI XUMUUECKOU CBSI3U 110
dbopmyite BemiecTBa. [IpuBOIAT IpUMeEPHI BEIIECTB ¢ HOHHOM
CBS3bI0. Y CTaHABIIMBAKOT MPUYUHHO-CIICICTBEHHBIE CBS3U MEXIY
COCTaBOM BEIIIECTBA U BUJOM XUMHYECKOHN CBSI3H, MEX Iy HOHHOM
CBSI3bI0 M KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOCHUEM BEIECTBA U €r0 (PU3UUECKUMHU
CBOMCTBaMH

59

KoBanenTHas xummueckas CBI3b

Ypok-
UCCIIeJIOBaHNE

OOBACHSIIOT YTO TAKOE KOBAJICHTHAS CBs3b, BAJICHTHOCTbD.
CocTaBistoT cxeMbl 00pa30BaHNs KOBAaJIEHTHOM HEMOISPHOM
XHMHUYECKOU CBSI3U. VICIMONB3YIOT 3HAKOBOE MOJICITMPOBAHNE.
OnpenensitoT THUIM XMMHYECKOH CBSI3U MO (popMyIie BellecTBa.
[TpuBOAST IpUMEPHI BEIIECTB C KOBAJIEHTHOM CBSI3BIO.
VYcTaHaBIMBaKOT NPUYUHHO-CIEACTBEHHBIE CBS3U MEXIY
COCTaBOM BELIECTBA U BUJIOM XMMHUYECKOHU CBSA3H, MEXIY
KOBAJICHTHOH CBS3bI0 M KPUCTAJLINYECKUM CTPOCHUEM BEIIECTBA,
MEXy KPUCTAUNINYECKUM CTPOCHUEM BEILECTBA U €r0
($U3M4EeCKUMU CBOWCTBAMU

60

KoBanenTHas IoJIsApHasa
XHUMHNYCCKas CBA3b

Ypok-
UCCIIeJIOBaHKE

OOBACHAIOT YTO TaKO€ KOBAJICHTHAS MOJISIPHAS CBSI3b,
3JIEKTPOOTPUIIATENILHOCTD, BO3TOHKA UJIU CyOIMMAIHs.
CocTaBistoT cxeMbl 00pa30BaHus KOBAJIEHTHOM MOISIPHOM
XUMHUYECKOH CBs3U. VICIONb3yI0T 3HAKOBOE MOJIEIMPOBAHHUE.
XapakTepu3yroT MeXaHu3M 00pa30BaHHUs MOJISIPHOM KOBaJIEHTHOU
cBs3u. OnpesensoT THI XUMUYECKOH CBA3H 10 (hopmyse
BemiecTBa. [[puBOAAT mpHUMeEpHI BEIECTB C KOBAJICHTHON
MOJIAPHOMN CBA3BIO. Y CTaHABIUBAIOT MPUYUHHO-CIIEICTBEHHbBIC
CBSI3M MEXK/y COCTaBOM BEIIIECTBA U BUJOM XHUMHUYECKOU CBS3H,
MEXy KOBAJICHTHOU CBSI3bI0 M KPUCTAILNTMYECKUM CTPOCHUEM
BEILIECTBA, MEXK/Ty KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA U €T0
dbuznueckumu cBoiictBamu. CocTaBisAIOT GOPMYIbI OUHAPHBIX
COEAMHEHUH 0 BAJICHTHOCTU U HAaXOJISAT BAJICHTHOCTH 3JIEMEHTOB
o Gopmyre OMHAPHOTO COCTUHEHHSL.
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Merannnueckass XuMHA4yecKas
CBSI3b

Ypok-
UCCIIE/IOBaHUE

OOBACHAIOT YTO TAKOE METAJIIMYECKAs CBSI3b.

CoCTaBISIOT CXeMbI 00pa30BaHUS METALTUIECKONH XUMUYIECKOU
cBs3u. Mcronb30BaTh 3HAKOBOE MOJIEIMPOBAHUE. XapaKTEPU3YIOT
MEXaHU3M 00pa30BaHUs METAININYECKON CBA3H.

OnpenensroT TUI XUMHYECKOW CBS3U MO (hOPMYIIe BEIIECTBA.
[TpuBOIAT IpUMEPHI BELIECTB C METANIMYECKON CBA3bIO.
VYcTaHaBnMBalOT NPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY
COCTaBOM BEIIECTBA U BUJIOM XUMHUECKOMN CBS3H, MEXIY
METAJJINYECKON CBA3BIO U KPUCTAINIMYECKUM CTPOCHUEM
BELIECTBA, MEXKIY KPUCTAUINYECKUM CTPOEHUEM BEILIECTBA U €T0
(U3NYECKUMU CBOMCTBAMH.

62 CreneHb OKUCIICHUS VYpox ycBoeHus | OOBSICHSIOT UTO TAKOE «CTETICHh OKUCIICHHS, «BAICHTHOCTDY.
HOBBIX 3HAHUU CocraBistor  GopMysbl  OMHApPHBIX COEAWMHEHWH Ha OCHOBE
ob1rero cnocoda ux Ha3BaHMM.
CpaBHUBAIOT BAJICHTHOCTh U CTEIICHb OKUCIICHUS. PaccUuTBIBAIOT
CTCTICHH OKUCJICHHS 110 (hopMysIaM XUMUYECKUX COCTMHCHUN
63 OKuCAUTENBHO- VYpok ycBoenust | OOBACHAIOT YTO TakO€ OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTaHOBUTEJbHBIE PEAKIIUU HOBBIX 3HAHUI | peakuuu, OKHUCJIUTETb, BOCCTaHOBHUTEb, OKHUCJICHHE,
BOCCTaHOBJICHHE.
64 OKuCAUTENBHO- VYpox - npaktukym | Knaccupuuupyror XUMHYECKHE PEaKIHil 10 MpHU3HaKY
BOCCTaHOBUTEJIbHBIC PEAKIINH «U3MEHEHHE CTeNeHE OKUCIECHUS JIEMEHTOB.
Onpenenstor OKUCJIMTENb U BOCCTAHOBHUTEb, MPOLECCHI
OKHUCJICHHSI 1 BOCCTAHOBJICHHSL.
65 O0001IeHNEe U cUCTEMATU3 AL O0o00maromumii O0001Ial0T ¥ CHCTEMAaTH3UPYIOT CBOM 3HaHUSA 10 Teme: «I13 u
3HaHui 1o Temam: «I13 u YPOK [ICXD2» n «Crpoenue BemectBa. OBP». [Ipumensior Ha
HCX5» n «Ctpoenue BerecTsa. MPaKTHKE paHee U3ydeHHBIH MaTepual, padoTas Mo IpyImaMm ¢
OBP» 3aJaHUSIMU PA3HOTO YPOBHS CII0)KHOCTH
66 KontpoJabHasi padora no Ypok — koHTposnsa | [IpuMeHsIOT Ha MpaKkTUKE paHee W3YUYeHHBIN MaTtepual, padoTas
Temam: «II3 u IICXI» u 3HAHUH 0 TPYNIAaM C 33/IaHUsSMU Pa3HOTO YPOBHS CI0KHOCTH,
«Ctpoenue Bemecrpa. OBP» BBHITIONTHSIOT KOHTPOJILHYIO paboTy.
67 Pemenne pacueTHbIX 3a1a4 VYpok - mpakTukyM | PemaroTr pacuerHsle 3agaumn.
68 [IpomexyTouHas aTTecTanus Ypok — koHTponsa | [IpuMeHSIOT Ha MpaKkTUKe paHee U3YUYEHHBIN MaTepual, padoTas

3HaHUH

0 TPYIIAaM C 33JaHUSIMH PA3HOTO YPOBHSI CIIOKHOCTH,
BBHITIONTHSIOT KOHTPOJILHYIO PaboTy.
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n/n

Jlara

Ilnan dakr

Tema ypoka

dopma
OpraHM3anuu

ypoka

Buabl yueOHoii 1eiTeJIbHOCTH

IloBTOpEeHuUe 1 000011IeHNE CBeIEHUIT 0 Kypcy 8

KJIacca. XuMH4YecKHe peakuu (5 49)

Knaccudukarms
HCOPraHM4CCKUX BCIICCTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yrT OKCUIBI, THIPOKCH Bl (OCHOBaHUS, aM(OTEePHBIC
TUAPOKCUBI, KUCIOPOACOAEPKAIINE KUCIOThI) U COJIU MO IUIaHY:
COCTaB, crIocoObl 00pa3oBaHMs Ha3BaHUM, XapaKTepHbIE CBOMCTBA
1 noaydenne. KiaccupuuupyroT OKCHIBI, THAPOKCHIBI
(ocHoBanwus, aMmpOTEPHBIE THAPOKCHUIBI, KUCIOPOICOACPIKAIINE
KHCJIOTBI) M COJIH IO PA3IMYHBIM MPH3HAKAM. Y4YaTcs
MOJITBEPIKJIATh XapPaKTEPUCTUKY OTACIBHBIX TIPEICTaBUTEIICH
KJIACCOB HEOPTaHWYECKHUX BEIIECTB YPAaBHECHUSIMHU
COOTBETCTBYIOIIUX PEaKIil. PaCKpBIBaIOT B3aNMOCBSI3b MEXKTY
KJIaccaM¥ HEOPraHWYECKHX COSAMHEHHH, KaK TeHETHUECKYIO

Knaccudukanus xuMmuaecknx
peaKuuii Mo pa3IuYHbIM
OCHOBaHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSAIOT ITOHATHS «XAUMUYECKas peaKknusy, «pCakuuu
COCIMHCHUA), «PCAKIIUHU Pa3I0KCHUA», KpCAKIINH 06M€Ha»,
«pCaKUIrH 3aMCIICHUAY, «KPCAKIIUN HefITpaJIHSaHHH)),

BxogHasi KOHTPOJIbHAS
padora

YpoK KOHTpOJIsSt
3HAHUI

«OK30TEepPMUYECKUE PEAKLIUN», «IHIOTEPMUYECKHE PEaKIIun»,
«00paTUMBbIe peaKkuny, «KHEOOPaTUMBIE PEAKIIUNY,
«OKHCITUTEIIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUNY, «TOMOTECHHbIE
pPeaKIuny, «reTepPOreHHbIE PEaKLUN», «KAaTATUTUYECKHE PEaKIun,
«HEKATaJTUTHYECKHUE PEAKIUN», «TEII0BOM 3 (HEeKT XUMUIEeCKON
peaxuny. KnaccupuuupyroT XuMu4yecKue peakiiuy mno
pa3IYHbIM OCHOBaHUSIM. OTNpeaessioT OKUCIUTENb U
BOCCTaHOBHUTEJb, IPOLIECCHI OKUCICHUS U BOCCTAHOBJICHUS.
Habnro1atoT 1 onuchIBaIOT peakiiny MKy BelleCTBaMHU

ITonsarue o CKOPOCTH
XUMHYECKOM pCaKIuu.

Ypok —
HCCJIEI0BaHUE

OOBACHSIOT UYTO TAKOE «CKOPOCTh XUMHYECKOW PEaAKIIHH.
ApPTryMEHTHUPYIOT BEIOOP €IMHHI] U3MEPEHHUS. Y CTaHABIMBAIOT

Karamuz

MPUYNHHO-CIIEJICTBEHHBIEC CBSI3U BIMSIHUS PAa3TUYHBIX ()aKTOPOB Ha
CKOPOCTh XUMUYECKUX peakiuii. HabmrogaroT u onuckiBaroT
peaKIiy MEXIy BEIIECTBAMH C MTOMOIIIBIO PYCCKOTO (POIHOTO)
S13bIKA U 3bIKa XUMHUU. [IpOBOAST OMBITHI, IOATBEPKIAIOIIHE
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIIUU OT Pa3JIMUHbIX

(akTOpOB




XumMHYecKue peakuuu B pacrsopax (10 1)

6 DNEeKTPOIUTHYECKAS Ypox - XapakTepu3yroT NOHIATHUS «3JIEKTPOJIUTHUECKAS JUCCOLUALIHS,

JccoLanus HCCJICIOBAHUE | «DJIEKTPOJUTHDY, «HEIEKTPOIUTHI». Y CTAHABIUBAIOT PUYUHHO-
CJICICTBEHHBIE CBSI3M MEX]Iy MIPUPOAOH AIEKTPOIUTA U CTETIEHBIO
€ro JIMCCOIUAIMU. Y CTAaHABIMBAIOT IPUUYMHHO-CJIC/ICTBECHHbBIC
CBSI3U M@Ky TUIIOM XHMHUYECKOM CBS3H B AJICKTPOJIUTE U
MEXaHU3MOM €T0 JIUCCOIMAIUH.

7 OcHOBHBIE TIOJIOKEHUS Ypox ycBoeHHs | XapaKTepU3YIOT MOHATHS «CTEMEHb TUCCOIUAIINNY, «CHIIbHBIC
TEOPHUH IEKTPOTUTHIECKOM HOBBIX 3HAHUU | DJIEKTPOJIUTHDY, «CIA0BIE AIEKTPOJIUTHIY, KKATHOHBD, «AHHOHBDY,
muccouuanuu (TDJ]) «KHCIIOTBI», «\OCHOBaHUS», «COJM». COCTaBISIIOT YpaBHEHHUSI

3JICKTPOJUTHIECKON JTUCCOIMAIIMN KUCIIOT, OCHOBAHUHN U COJICH.

NnmrocTpupyroT mpuMepamMu OCHOBHBIE TTOJIOKEHUST TEOPUH

ANEKTPOJUTUYECKOH TUCCOLMAIINN.

Pa3nm4aroT KOMIIOHEHTHI I0KA3aTeNIbCTB (TE3UCOB, APTYMEHTOB H

(bOopMBI TOKA3aTEIbCTBA)

8 Xumudeckue cBolcTBa KHCIOT | KomMOmHMpoBaH | XapakTepHu3yOT 0OIIHE XUMUYECKHAE CBOMCTBA KUCIIOT C MO3UIIHMA
B cBeTe T/ HBIN YPOK TEOPHUH DJICKTPOIUTUUECKON aucconnanui. COCTaBIISIIOT

MOJIEKYJIIPHBIE, MTOJIHbIE U COKPAIEHHBIE HOHHBIE YPaBHEHUS
peaKLuii ¢ ydacTueM KHCIOT. ApryMEHTHPYIOT BO3MOKHOCTD

9 XMMHUYECKUE CBOMCTBA KHUCIOT Ypok- MPOTEKAHUS PEAKIIMI ¢ yyaCTHEeM KHUCIIOT Ha OCHOBE ITpaBuiia

B cBeTe TOJ] MPaKTUKYM beproiie n psina akTHBHOCTH MeTajuIoB. 1IpoBOIAT ONBITHL,
MOATBEPXKIAIOLIUE XUMUYECKHE CBOWCTBA KUCIIOT, C
coOmrofieHreM MpaBuil TeXHUKH OezonacHocTu. HabmogaroT u
OTHCHIBAIOT PEAKIIUU C YYACTHEM KHUCIIOT C IIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMHUHU

10 XuMH4yecKue coiictBa | KomOunupoBan | COCTaBISIOT MOJIEKYJISIPHBIE, TIOTHBIE U COKpAIllEHHbIE HOHHbBIE

OCHOBaHUH B CBETE TEOPUU HBIN ypOK YpaBHEHUS PeakKIfil C yuacTHEM OCHOBaHUI. APryMEeHTUPYIOT

PIIEKTPOIUTUYECKOM BO3MOYKHOCTh MPOTEKAHUS PEeaKLUi C y4acTHEM OCHOBAaHUH Ha

ITUCCOIMAlUN ocHoBe npasuia beprose. [IpoBOAAT ONBITHL, MOATBEPKAAIOLINE

XHUMHUYECKHE CBOMCTBA OCHOBaHHﬁ, C CO6J'II-OI[€HI/ICM IIpaBUJI
TEXHHUKHU 0€30IIaCHOCTH. Ha6J'II-OI[aIOT H O CBIBAIOT PCAKIUU C
Y4aCTUuEM KHUCJIOT C IOMOIIBIO PYCCKOT'O (pOI[HOFO) SA3bIKa U A3bIKa
XUMHHU
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IXMMHUYECKUE CBOUCTBA COJIEU B
CBETE TEOPUH

BIEKTPOJIUTUYECKON
UCCOLMAlIN

Ypok ycBoeHUs
HOBBIX 3HAaHUN

XapakTepusylT o0lIue XMMHUUECKIE CBOMCTBA COJIEH C MO3ULIUMA
TEOPHUH DJIEKTPOJIUTUICCKON quccorranuu. CoCTaBIsIOT
MOJICKYJIAPHBIC, ITOJIHBIC U COKpaIJ_IéHHbIe HOHHBIC YPAaBHCHUA
peaKIuii ¢ y9aCTHEM COJIEH. APTyMEHTHPYIOT BO3MOKHOCTh
MPOTEKAHUS PEAKIIUM C y4acTUEM COJieH Ha OCHOBE MpaBUiia
beprose. IIpoBOAST OMBITHI, HOATBEPIKIAOIINE XUMUYECKUE
CBOMCTBA COJICH, C COOJIFOICHUEM TIPABUJI TEXHUKH OE301TaCHOCTH.
HabGmroaroT v onuchIBalOT peakivy C y9acTUEM COJIeH C
MTOMOIIIHIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU

12 [TonsaTHe 0 THapOIU3E Conein KomOunupoBan | YcTaHaBinBarOT 3aBUCUMOCTb MEX/1y COCTAaBOM COJIU U
HBIN YPOK XapaKTepoM IUApoJin3a. AHAIU3UPYIOT Cpedy pacTBOpa COJH C
MOMOIIBIO0 UHAUKATOPOB. [IpOTHOZUPYIOT THT THAPOJIM3A COJU Ha
OCHOBE aHaJM3a ero GopMyIbl
13 IL. p. Ne 1. Pemenue Ypox - Vuarcs oOpamatecss ¢ J1aOOpPaTOPHBIM OOOPYAOBAaHHEM |
IKCIEPUMEHTATbHBIX 3a/1a4 MPaKTUKYM HarpeBaTeIbHBIMA TMPUOOPAMU B COOTBETCTBHUH C TPaBHJIAMHU
1o TemMe TEeXHUKH Oe3omacHocTd. HabmomaroT cBOMCTBA 3JEKTPOJIUTOB H
«JIeKTPOJIMTHYECKAS MPOUCXOSIMUX C HUMHU siBIeHWWA. HaOmromgaroT W OmMHMCHIBAIOT
AUCCOLHALMS pEeaKkIuu C y4acTHEM ODJIEKTPOJUTOB C MOMOIIBI0 €CTECTBEHHOIO
(pycckoro WM pOJHOIO) sI3bIKa U fA3bIKA XUMHUH. DOpMYIHpYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IPOBEIECHHOTO SKCIIEPUMEHTA
14 O6o0mmenue u Ypox O06001IaI0T ¥ CHCTEMATH3UPYIOT CBOM 3HAHUS T10 TEME:
CUCTEMAaTH3aLMsl 3HAaHUH 110 000011eHus 1 «XHUMHUYECKUE peaknuu B paCTBOpPax 3JIEKTPOJIUTOBY. HpI/IMeH}IIOT
TeMe «XUMUYECKHE PEAKUMH | CHCTEMATH3alH | ya yipakTHKE paHee H3ydeHHbIH MaTepual, paboTas 110 IPyIHaM ¢
B PacTBOpax AJIEKTPOJIUTOBY U 3HaHUI 3a/[AHAAMHU PA3HOTO YPOBHS CITIOKHOCTH
15 K. p.Ne 1 mo Teme Ypok koutpons | [IpumeHsIoT Ha MpakTUKe paHee W3YYeHHBIN MaTtepual, padoTas 1o
«XuMHn4YecKkne peakunu B rpynmnam ¢ 3alaHusIMU Pa3HOTO YPOBHS CI0KHOCTH, BBITIOJHSIOT
pacTBOPax 3J1eKTPOJTUTOBY» KOHTPOJIbHYIO padoTy.
HemeTanbl n ux coequneHus (25 1)
16 OO011as XapaKTepUCTUKa Ypok — OOBACHAIOT YTO Takoe HeMeTauTbl. CpaBHUBAIOT aJUIOTPOIHBIE
HEMETAJIOB UCCJIEI0BaHUE | BUJOU3MEHEHUS KUCIIOPoaa. PackpbIBaTh MpUYMHBI aJUIOTPOTIHH.

XapaKTepmyIOT XUMHYCCKHUEC 3JICMCHTBI-HCMETAJUIBI U ITPOCTHIC
BCHICCTBA-HEMCTAJIJIBI: CTPOCHUC, (I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC
cBoiicTBa HeMETaUIOB. OOBSCHSIOT 3aBUCUMOCTD OKHCITUTEILHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB 3JIEMEHTOB-HEMETAIIOB OT UX
ITOJIOKCHHUS B Hepno;mquIcoﬁ CUCTEME XUMHNUYCCKHX DJICMCHTOB
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OOmas
XapaKTEepPUCTHUKA 3JIEMEHTOB
VIIA rpynnsl — rajoreHoB

KomOunupoBau
HBIN YPOK

XapakTepus3yroT CTpOeHUE, (PU3HUECKIe U XUMUYECKUE CBOHCTBA,
NOJTy4eHUE U IPUMEHEHHE T'aJIOTEHOB B TJIaHe 00IIero,
0COOEHHOTO U eTMHUYHOTO. Y CTaHABIMUBAIOT MPUYMHHO-
CJIEICTBEHHBIE CBS3U MEK/y CTPOEHHUEM aToMa, XUMHUYECKOI
CBA3bI0, TUIIOM KPUCTAJUIMYECKON PEIETKHU rajJOreHoB, UX
($U3NIECKUMHU ¥ XUMUYECKUMHU CBOWCTBAMH

18

CoenmHeHnd TaJIOTE€HOB

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepus3ylT cocTaB, (U3NYECKHME M XWMHUYECKHUE CBOICTBA,
[OJIyYeHUE U  NPUMEHEHUE  COCIMHEHUl  TaJlorTeHOB  C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.
HasbiBaloT coenuHeHUs rajoreHoB mo (GopMyie U COCTaBISIOT
dopMynpl MO HX Ha3BaHWIO. YCTaHABJIMBAIOT MPUYNHHO-
CIIEICTBEHHBIE CBSA3M MEXAY XUMHUYECKOW CBS3bIO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKHM  COCAMHEHUN  TaJOreHOB,  UX
(U3UYIECKUMU U XUMUYECKUMU CBOWCTBaMHU.

[IpoBoasIT, HAOMIOAAIOT M OMUCHIBAIOT XUMHYECKHIH SKCTIEPHUMEHT
[0 PACMO3HABAHUIO TAJOT€HU]I-MOHOB C COOJIIOJCHUEM MPaBHII
TE€XHUKH 0€30IM1aCHOCTH.

BoImonHs0T pacyeTsl Mo XUMUYECKUM (GopMysiaM U ypaBHEHHSIM
peaKuurii, MPOTEKAIOIINX C YIACTUEM COCTUHEHU rajJOreHOB

19

II. p.Ne 2. «M3yuenue
CBOMCTB COJISTHOH KHCJIOTELD»

Ypok-
MPAKTUKYM

Vuarcs oOpamatbcss ¢ Ja0OpaTOpHBIM  OOOpPYAOBAaHHEM |
HarpeBaTeIbHBIMH MPUOOpPAaMH B COOTBETCTBHUH C IIPABHIJIAMHU
TEXHHUKH Oe3omacHocTH. HaOmoaroT CBOMCTBA 3JICKTPOJIUTOB H
IMPOUCXOAIIMX C HUMHU siBICHHHA. HaOmogaroT ¥ ONHMCHIBAIOT
pPCaKIMU C y4acTHEM ODJICKTPOJHUTOB C IOMOIIBIO €CTECTBEHHOI'O
(PyCCKOrO0 WJIM POJHOIO) s3bIKA M sI3bIKa XUMHUH. DOpMYIHpYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IMPOBEICHHOTO IKCIICPHMEHTA

20

OO6mras xapakTepucTuKa
ynemMeHToB VI A -
xanbkoreHoB. Cepa

KomOunmMpoBan
HBII YPOK

JlaroT 00myr0 XapaKTepUCTHKY aToMaM, MPOCThIM BELIECTBAM U
COEIMHEHUSIM XaJIbKOT€HOB B 3aBUCHMOCTH OT UX IOJIOKEHUS B
[Tepuoanueckoit cucteme. XapakTepu3yroT CTPOCHUE, ATNTOTPOTIHS,
dbuznyeckue U XMMHUYECKHUE CBOMCTBA, MOJYYCHHE U MPUMEHEHUE
cepbl. YCTaHABIMBAIOT MPUYUHHO-CIEICTBEHHBIC CBS3H MEXIY
CTPOEHHEM aTOMa, XUMUYECKON CBA3bIO, TUIIOM KPUCTAJUIMUYECKOMN
pemméTku cepol, €€ PU3NIECKUMH U XUMUYECKUMU CBOMCTBAMH.
BhImonHsA0T pacuéThl M0 XUMUYECKUM (OpPMYIIaM U YpaBHEHUSIM
peakunii, MPOTEKAIOIINX C YJACTHEM CEPBHI.
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CepoB010pOa M CYIbMUIBI

KomOunupoBau
HBIN YPOK

XapakTepu3yroT COCTaB, (PU3MUECKUE U XUMUYECKUE CBOMCTBA,
MIOJIy4YEHUE U IIPUMEHEHUE COEIMHEHUN CEpPhl B CTENIEHU
OKHUCJIEHUS -2 C UCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) S3bIKA U
a3blKa XuMuu. Ha3piBaloT coeiHEHus cepbl B CTENIEHU
oxucieHus -2 o gopmysne u CocTaBisOT GOPMYIBI 110 UX
Ha3BaHM10. COCTaBISAIOT MOJIEKYJIIPHbIE U MOHHBIE YPABHEHUS
peaKuuii, XapaKTEPU3YIOIIHE XUMUYECKHE CBOMCTBA COEAUHEHMI
Cephbl B CTCTIICHH OKHCIICHHS -2.
OnuceIBalOT NpOLECChl OKUCIEHUS-BOCCTAHOBIICHHUS, ONPEAETSIOT
OKUCJIUTENh W BOCCTAHOBHUTEIb W COCTABJISIOT 3JIEKTPOHHBIN
OaJlaHC B peaKIMsIX C y9aCTHEM CEPHI B CTETICHH OKUCIICHUS -2.
YcTranaBnuBaroT [IPUYMHHO-CJIEICTBEHHBIE  CBSI3U  MEXKIY
XUMUYECKOM  CBSI3bIO, THUIIOM  KPUCTAJUIMYECKOM  PEIIETKH
COeIMHEHUH cepbl, uX PU3NUECKUMH U XUMHUYECKUMHU CBOMCTBAMU

22

KuciopoHble COeTMHEHMS CEephl

Kombunuposan
HBIN YPOK

3anuceiBaloT (HOPMYIBI OKCHIOB CEpPhI, HA3bIBAIOT UX, OTHCHIBAIOT
CBOWCTBA Ha OCHOBE 3HAHMI O KUCIOTHBIX OKCHIAX.
XapakTepu3yloT cOocCTaB, (U3MYECKHE M XHMHUYECKHE CBONCTBA
CEPHOM KHCIIOTBI KaK AJIEKTPOJIUTA C HCIOJIb30BAHUEM PYCCKOIO
(poaHoOTrO) s3bIKAa U A3bIKa XUMHH. COCTaBIAIOT MOJIEKYJISIpPHBbIE U
VWOHHBIE YPAaBHEHMS PEAKIUH, XapaKTEePU3YIOLIUX XUMHUYECKUE
CBOMWCTBA CEpHOM KUCIOTHL. Pacmo3HaroT cynb(haT-nuoHBI.
XapaKTepu3yloT CBONCTBA KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI
KaK OKHCJIMTENS C HCIOJIb30BAHUEM PYCCKOTO (POTHOTO) s3bIKa U
a3plka  XxuMuM.  COCTaBIISIIOT  ypaBHEHHS  OKUCIUTEIBHO--
BOCCTaHOBUTEJIBHBIX PEAKI[UIl METOJOM AIIEKTPOHHOTO OalaHca.
BeimonHsoT pacuéThl 0 XUMUYECKUM (GopMysiaM U ypaBHEHHUSIM
peakLnii, MPOTEKAIIMNX C YJaCTUEM CEPHOU KUCIOTBHI.
Habnro1arot 1 onuchIBalOT XUMHUYECKUN SKCIEPUMEHT

23

II. p. Ne 3. «M3yuenue
CBOMCTB CEPHOM KHUCIOTHD)

Ypok —
MPaKTUKyM

VYuyarca oOpamarbcsi ¢ Jab0opaTopHbIM  00OpyIOBaHUEM U
HarpeBaTebHBIMU TMPUOOPAMH B COOTBETCTBHH C IIpaBUIIAMHU
TeXHUKH Oe3omacHocTd. HabmiomaroT CBONCTBA 3JEKTPOJIUTOB H
MPOUCXOJSIIUX C HUMHU siBIeHUUA. HabmogaroT M ONHMCHIBAIOT
peakluuu C y4aCTHEM OJJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(pycCcKOro WIIM POJHOTO) sI3bIKA U fA3bIKA XUMHUHU. DOpMYITHPYIOT
BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA
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OOmas
XapaKTePUCTHKAa XUMHYECKHX
aneMeHToB VA rpynnsl. A30T

KomOunupoBau
HBIN YPOK

Jaror oO011yl0 XapaKTepUCTUKY aToOMaM, IMPOCTHIM BEHIECTBAM M
COCMHEHUSIM MMHUKTOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKEHUS B
[Tepuomuueckoii cucreme. XapakTepu3ylOT CTpoeHue, pusmdeckue
U XHMHYECKHE CBOMCTBA, TMOJy4Ye€HHWE W NPUMEHEHHE a30Ta C
MCIIOJIH30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
HaspiBaror coeamHeHust a3ota 1o (opMylne H  COCTABISIOT
dbopmyIbl MO UWX Ha3BaHUIO. Y CTAHABIMBAIOT MPUYUHHO-
CJICICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aroMa U MOJICKYJIBI,
BUJIOM XHMHYECKOW CBSI3U, THUIIOM KPHUCTAJUIMYECKON PEHIETKH
a30Ta ¥ ero pU3NYECKUMH U XUMUYECKUMH CBOMCTBAMHU.
BrimonustoT pacdy€Tsl MO0 XUMUYECKUM (opmysaM U ypaBHEHUSIM
peakuuii, IpOTEKaIoINX C y4acTHEM a30Ta
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Ammuak. Co aMMOHUS

VYpok ycBoeHus
HOBBIX 3HAHUN

CoctaBnaioT  (GOpMydabl IO WX Ha3BaHHSAM.  3alHMCBHIBAIOT
MOJIEKYJISIPHBIE Y MOHHBIE YPABHEHHS PEAKIINM, XapaKTePU3YIOIIre
XUMHYECKHE CBOMCTBA aMMHakKa M coyied aMMoHHS. COCTaBIISIOT
YpaBHEHUSI OKHCJIMTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIHA C
y4acTHEeM aMMHaKa ¢ IIOMOIIBIO JIEKTPOHHOTO OajlaHca.
YcraHaBnmuBalOT TMPUYUHHO-CIICACTBEHHBIC CBSI3W MEXKAY BUIAMH
XUMHYECKUX CBS3EH, THIIAMH KPUCTALTHYCCKUX PEIIETOK aMMHaKa
U Ccolell aMMOHUS U WX (QU3NYESCKUMH U XUMHUYCCKUMH
cBoiictBamu. [IpoBoasaT, HAOMIOZAIOT W OMMCBHIBAIOT XUMHYECCKUM
AKCIIEPUMEHT 110 PACIIO3HABAHWIO HOHOB aMMOHHMS C COOJIOICHUEM
MIpaBUJI TEXHUKH 0€30TaCHOCTH.

BrIToTHAI0T pacy€Thl M0 XUMUYECKUM (HOpMysiaM M YpaBHEHHUSM
peaxIuii, MpOTEKAIOIINX C YUaCTHEM aMMHaKa
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II. p.Ne 4 «Ilosnyuenne
aMMMaKa U U3yYeHHe ero
CBOICTBY

Ypoxk -
MPaKTUKYM

[Tonyuator, cobuparoT U pacro3HalOT amMmuak. Pabortaor ¢
1a00pPaTOPHBIM 000PYIOBAaHUEM M HAarpeBaTeIbHBIMU TPUOOpaMU B
COOTBETCTBUU C MpaBUJIAMH TEXHUKH Oe3omacHocTu. Habmiogaror
U ONKCHIBAIOT XMMHUUYECKHI SKCIEPUMEHT C MOMOIIBIO PYCCKOTO
(poaHOTO) sI3BIKA W s3bIKA XUMHUHU. DOPMYTUPYIOT BBIBOABI IO
pe3ynbTaTamM MPOBEACHHOTO 3KcrnepuMeHTa. COTpygHUYArOT B
npoiecce yaueOHOTO B3aUMOACHCTBUS ITpH paboTe B rpymnmnax
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Kucnoponaconepxammue
COEJIMHEHUS a30Ta

Ypok -
UCCIIE/IOBaHKE

3anuchIBAlOT peaKLuil, XapaKTepU3yIoIe XUMHUUYECKUE CBONCTBA
OKCUJOB a30Ta.YCTaHaBIMBAIOT IPUYMHHO-CIIECJCTBEHHBIEC CBS3U
MEX1y BHUJIOM XUMHUYECKOM CBSI3M, THUIOM KPHUCTAJUIMUECKOMN
pPEeIIETKY OKCHUJOB a30Ta M MX (U3NYECKUMU M XUMHUYECKHUMU
CBOMCTBaMU. XapaKTEPU3YIOT COCTaB, (U3MUECKHE U XUMUUYECKUE
CBOMCTBA a30THOW KHCJIOTHl KaK 3JIEKTPOJIMTA, MPUMEHEHUE C
MCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.

3anuchIBalOT MOJIEKYJSIDHbIE M HMOHHBIE YpPaBHEHHUS pEaKLUi,
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Kucnoponconepxamme
COEIMHEHUS a30Ta

Kombunuposan
HBIN YPOK

XapaKTEPHU3YIONIMEe XUMHUUYECKHE CBOWCTBA A30THOM KHCIIOTHI Kak
anexkTposuta. [IpoBoAsIT, HAOIIOJAIOT W OMHMCHIBAIOT XUMHYECKHUI
SKCIEPUMEHT, XapaKTEPU3YIOIIUN CBOMCTBA a30THOM KHUCIIOTHI KaK
3JICKTPOJINTA, C COOTIOICHUEM TTPABIIT TEXHUKH 0€30MMacHOCTH.
XapakTepu3yrT a30THYIO KUCIOTY KaK OKACTUTENb. COCTaBISIOT
YpaBHEHHUS OKHUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaKIIHiA,
XapaKTEPHU3YIONTNX XUMUUECKHE CBOMCTBA a30THOW KUCIIOTHI KaKk
OKHCITUTEJIS, C TIOMOIIIBIO AMEKTPOHHOTO Oanmanca. [IpoBossrT,
HaOJIFOAAIOT ¥ OTIMCHIBAIOT XUMUYECKUN IKCTIEPUMEHT,
XapaKTEePU3YIOIIUM CBOMCTBA a30THON KHUCIOTHI KaK OKUCIIUTEIS, C
COOJTIOICHUEM TIPABIIT TEXHUKU 0€30MaCHOCTH
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docdop 1 ero coeMHCHUS

VYpok -
MPAKTUKYM

XapakTepu3yloT  CTpPOCHHE, aUIOTPONHi0, (usnyeckue
XUMHUYECKHE CBOICTBA, MOJy4YeHHE W TNpuMeHeHue ¢ocdopa c
UCTIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA M S3bIKA XHMHH.
CamocTosATenbHO OMUCHIBAIOT cBoMcTBa okcua (dochopa(V) kak
KHCJIOTHOTO OKCHJIa U CBOMCTBA OPTO(GOCHOPHON KUCIOTHI.
[TpoBoAT, HAOIIOJAOT U OTIMCHIBAIOT XUMHUYECKHI SKCIIEPUMEHT C
cOONIO/ICHMEM TIpaBWJI TEXHUKU Oe3omacHOCTH. Pacmo3HaroT
dochar-noHsI
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Ob6mas
XapaKTepUCTUKa 3J1eMEeHTOB [V
A- rpynnsl. Yriaepona

Ypox
0000111eHUS U
CHCTEMAaTH3aLH
W 3HAHUH

Jaror o0myro XapaKTepuCTHKY aToMaM, IPOCTHIM BEIISCTBAM H
COCAMHEHUSAM dJIEeMEHTOB IV A- rpynmbl B 3aBUCUMOCTH OT HX
noioxenus B llepuogumyeckodt  cucreme.  XapaKTepU3YIOT
CTPOCHHE, AJUIOTPONHIO, (PU3UYECKUE W XHUMHUYCCKHE CBOMCTBA,
MOJIyYeHUE U MPUMEHEHHe aMOp(HOTO yriepoja U €ro COpToB C
HCIIOJIb30BAaHMUEM PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMUHU.
CpaBHMBAIOT CTPOCHHUE M CBOMCTBA aniMa3a u rpadura. OnHMCHIBaIOT
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA yriepoa
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Kucnoponaconepxamme
COEJIMHEHUS Yyriiepoja

KontponsHo-
o0o0rmarontuii
YPOK

XapakTepusylT coCTaB, (pU3MYeCKHe W XUMHYECKHE CBOWCTBA,
MOJIy4YeHUE W MPUMEHEHUE OKCHIOB YIiepoJia ¢ MCIOJIb30BAHUEM
pycckoro (pogHOTO) s3bIKA W S3bIKA XUMHU. Y CTAaHABJIUBAIOT
NPUYMHHO-CICACTBEHHBIC CBS3M MEXKJIY BHIAAMH XHMHYECKUX
CBSI3CH, TUIIAMU KPUCTALNTMYCCKUX PEMIETOK OKCUIOB YIIIepOaa, UX
GU3MYECKUMH M XUMHYECKMMH  CBOMCTBaMH, a  TakKke
npumeHenueM. CoOI0OAa0T TpaBujia TEXHUKH 0€30MacHOCTU TPH
UCIIOJIb30BAHUU TICYHOTO OTOIUICHHS. XapaKTepU3YIOT COCTaB,
du3nYeCKue W XMMHYECKHE CBOWCTBA, TMOJYYCHHE W TPUMEHEHUE
YTOJIBHOM KUCIOTHI U €€ coJiel (kapOOHATOB M THAPOKapOOHATOB) C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMHUHU.
NmmrocTpupyloT 3aBUCHMOCTB CBOWMCTB COJIEM YroOJIbHOW KHCJIOTHI
OT uX cocTaBa. [IpoBoasT, HAOMIOAAIOT U OTIUCHIBAIOT XUMUYECKUM
SKCIIEPUMEHT C COOJTIOICHUEM ITPABUJI TEXHUKH 0€30TTaCHOCTH.
PacriosHaror KapOOHAT-HOH.  BBITIOTHSIOT pacuéTel O
XHMHYECKUM (OpMyJiaM M YPaBHEHUSM PEAKITHH, TPOTEKAIOMIUX C
y4acCTHUEM COEAMHEHUN yriiepojia
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IL. p. Ne S, «Ilonnyuenne
YIJIeKHCJI0T0 ra3a u
HU3y4eHHe ero CBOMCTB»

Ypok —
MPAKTUKYM

[Tomywator, coOuparoT W  paclO3HAIOT  YIJICEKUCIBIA  Tas3.
Habmo1a10T 1 OMUCHIBAIOT XUMUYECKHI IKCIIEPUMEHT € MTOMOIIBIO
pycckoro (pomHOTO) S3bIKa M sA3bIKa XUMHH. DOPMYyIHUPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM MIPOBEIEHHOTO SKCIIEPUMEHTA.
CoTpyaHuyaioT B Ipouecce y4eOHOTO B3aHUMOJCHCTBUS MpU
paboTe B rpymnmax
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YrieBo10po/ibl

KomOunupoBan
HBII YPOK

XapakTepu3yloT 0COOCHHOCTH COCTaBa U CBOWCTB OPraHMYECKHX
coenuHeHui.  Pasznuuaior  mpepenbHbIE U HEMpeleibHbIE
YIIEBOAOPOIBI. HaspiBator u  3amuchiBalOT  (HOPMYIIBI
(MONeKynsipHbIE M CTPYKTYPHBIE) Ba)KHEHIIMX MpeICcTaBUTENEH
yraeBoaopoaoB. [Ipeanararor SKCIEPUMEHT IO PACIO3HABAHUIO
COEIMHEHUN HempelenbHOro crpoeHus. HabmromaroT 3a xoaom
XUMHUYECKOTO IKCIIEPUMEHTA, OMKUCHIBATH €r0 U JIeNaTh BBIBOJIbI Ha
OCHOBE HalOmofieHni. DUKCUPYIOT pe3ysbTaThl AKCIEPUMEHTa C
IOMOIIIBIO PYCCKOTO (POJHOTO) #A3bIKAa, a TaKKe C IOMOIIBIO
XUMHYECKUX GOPMYI U YpaBHEHHIA.
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Kucnoponconepxamue
OpraHUYECKUE COCAUHEHUS

KomOunupoBau
HBIN YPOK

XapaxkTepusyroT CIIUPTHI, KaK KUCJIOPOACOAEpKaILUe
opranudeckue coenuHeHus. KinaccupuIUMpYyOT CHHPTHL 110
aTOMHOCTH.

HasbiBaroT mnpexacraButeneil ogHO- U TPEXATOMHBIX CIHUPTOB H
3aIMMCBIBAIOT U3 (POPMYIIBI.

XapaxkTepusyroT KHUCJIOTBI, KaK KUCJIOPOACOAEpIKaILUe
OpraHUYECKHUEe COEIMHEHUS.

HaspiBatoT ~ mpezacraBuTeneil NpeAeNbHBIX W HENPEIENIbHBIX
KapOOHOBBIX KUCJIOT U 3aIIUCBIBAIOT U3 (OPMYIIBIL.
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Kpemuuii u ero coeqmHeHus

Kombunuposan
HBIN YPOK

XapakTepu3yrT CTPOCHHE aTOMOB M KPUCTAILIOB, (PU3MYECKHUE U
XUMUYECKHE CBOWCTBA, TMOJyYeHHWE M TPUMEHEHUE KPEMHHUS C
HCITOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XHUMUH.

YcranaBimBaioT MPUYNHHO-CIICACTBEHHBIE  CBSI3U  MEXIY
CTPOCHHEM  aToOMa, BHIOM  XHMHYECKOH  CBSI3H,  THUIIOM
KPUCTAJUIMUYECKOM PEmETKH KPEeMHUsS, €ro (U3HYECKUMU W
XUMHYECKAMH CBOMCTBAMH. BBITIONHAIOT pacy€Thl M0 XUMHUICCKAM
dbopmynamM W ypaBHEHUSIM pEaKIMil, MPOTEKAONIUX C yJacTHEM
KPEMHUS U €r0 COSTUHECHUH. XapaKTepHu3yIlOT COCTaB, (PU3NUYCCKUE
U XUMHYECKHE CBOMCTBA, MOJYYCHHE M MPUMEHEHUE COCTUHEHUM
KPEMHHsSI C WCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA W SI3BIKA
xumun. CpaBHUBAIOT JUOKCHJIBI yriiepoaa U KpeMHaus. OnuChIBaIOT
BOKHEWUINIME THUIBI TPHUPOAHBIX COCAWHEHHH KPEMHHUSA Kak
OCHOBHOTO 3JIeMEHTa JuToCchephl. Pacrmo3HaroT CHIIMKaT-UOH
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CunukaTtHas
MMPOMBIIIIICHHOCTh

VYpok ycBoeHus
HOBBIX 3HAHUU

XapaKTepmyIOT CUJIMKATHYIO IIPOMBIIIJICHHOCTDb U eé OCHOBHYIO
IMPOAYKIIHIO. VYcTaHaBIMBAOT aHAJIOTUH MCXKIY pa3IndYHbIMU
oTpaciIMU CHJIMKATHOM IIPOMBIIIJIICHHOCTH
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HonyquHe HEMCTAIJIOB

Ypok ycBoeHus
HOBBIX 3HAHUH

OnuceIBarOT HAXOKJCHHE HEMETAIIIOB B MPUPO/Ie. XapaKTEePU3yIOT
(GpakIMOHHYIO IEPETOHKY KHUIKOTO BO3/1yXa KaK COBOKYITHOCTh
(U3UYECKUX MPOIECCOB. APTYMEHTUPYIOT OTHECCHHE aKTUBHBIX
HEMETAJJIOB K OKHUCIUTEIIBHO-BOCCTAHOBUTEIILHBIM IIPOIieccaM
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[Momy4yeHne BaxKHEHIINX
XMMHYECKUX COCTUHEHUI

Ypok -
MPAKTUKYM

XapakTepu3yroT XUMU3M, ChIPbE, alnaparypy, HayuHble
IPUHLIMIIBI U IPOTYKIHMIO IPOU3BOCTBA CEPHON KUCIOTHI.
CpaBHUBAIOT IPOU3BOJICTBO CEPHON KHUCIIOTHI C TPOU3BOJCTBOM
aMMHaKa
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O00011IEHNE TT0 TEME
«HeMeTaHHBI " UX COCAUHCHUS)

KomOunupoBau
HBIN YPOK

[IpoBoAAT OLIEHKY COOCTBEHHBIX IOCTHKEHUN B YCBOCHUHU TEMBI.
Koppextupyror CBOM 3HaHUA B COOTBETCTBHUU C IUIAHUPYEMBIM
pesyabrarom. Ilomydator  Xxumuueckyro  uHpOpMAIMU U3
pa3IMyYHbIX MCTOYHUKOB. [IpencraBisioT mH(pOpMaLUIO MO0 TEME
«Hemeramnel» B Buje TablIUll, CXEM, OLIOPHOTO KOHCIIEKTA, B TOM
yucie ¢ npuMeHernem cpeacts KT
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K. p. Ne2 1o Teme:
«HeMeTaJIbI M HX
COeIUHEHUS»

Ypok -
KOHTPOJIA
3HAHWUH

[IpumeHsIoT Ha NpaKkTUKe paHee U3Y4YEeHHbIN MaTepual, padoTas 1o
rpynnaM ¢ 3aJaHusIMH Pa3HOTO YPOBHSI CJIIOKHOCTH, BBIIOJIHSIOT
KOHTPOJIBHYIO PaboTy.

MeTtasibl ¥ ux coequHeHus (17 1)
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IToyo’xkeHne MeTaJliIoB B
[Tepronnueckoyt cucreme,
CTPOEHHE aTOMOB U KPUCTAJLIOB

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBACHAIOT  4YTO  Takoe  MeTaulbl.  Paszmuuaror  Gopmbl
CYILIECTBOBAHUS METAJJIOB: JIEMEHTHI U TPOCTHIEC BEIIECTBA.
XapakTepu3ylT XUMHUYECKHE  DJIEMEHTBI-METaUlbl 10  HX
nonoxkenuto B Ilepuommueckoit cucreme JI. WM. Menneneena.
[IporHo3upyroT CBOMCTBA HE3HAKOMBIX METAJIOB IO MOJIOKEHUIO
B llepmoanueckoil cucreme xumuueckux dnemeHtoB J[. H.
MeHngeneeBa. YCTaHaBIMBAKOT I[PUYMHHO-CIICJICTBEHHBIE CBS3U
MEXIy CTPOCHHUEM aroMa, BHUJIOM XHMHYECKOW CBS3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METAJIJIOB — IPOCTBIX BEUIECTB M UX
COeqUHEHNN
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O01I1e XUMAYECKUE CBOMCTBA
METAIIOB

KomOunnpoBan
HBIN YPOK

OOBACHSIOT UTO TaKOE PSIT AKTUBHOCTH METAILIOB. [IpuMeHsoT ero
JUTSI XapaKTePUCTUKH XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB-
MeTauioB. O000IAIT CHCTEMY XUMHUYECKHUX CBOMCTB METaJIIOB
KaK «BOCCTAaHOBHTEIIbHBIC CBOMCTBa». COCTaBIIAIOT MOJIEKYJISIPHBIE
YpaBHEHUS PEAKIIUM, XapaKTEPUIYIOITUX XUMHUUECKHE CBOMCTBA
METaJUIOB B CBETE YUEHUSI 00 OKHCIUTEILHO-BOCCTAHOBUTEIHHBIX
MIPoIIeCcCax, a PeaKIuu C yJaCTHEM AJICKTPOJUTOB, MPEACTABIATh
TaKXe ¥ B MOHHOM BHJie. HaO1r01a10T M ONUCHIBAIOT PEAKIIUH
MEXy BEIIeCTBaMH C TIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U
si3b1Ka XUMHUHU. CaMOCTOSITEIIBHO MTPOBOJISAT OIBITHI,
MOATBEPIKIAIONINE XMMHUYECKHUE CBOWCTBA METAILJIOB C
coOroieHreM MPaBUJI TEXHUKH 0€30MaCHOCTH
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OO011ast XapaKkTepUCTUKa
[IEJI0YHBIX METAJIJIOB

Ypok ycBoeHus
HOBBLIX 3HAaHUN

OOBACHSAIOT  3THMOJIOTHIO  Ha3BaHUS  TPYIIBl  «IIEIOYHBIC
MeTalbl». JlaloT o0IIyl0 XapaKTepUCTHKY MIETOYHBIM MeTasiaM
Mo uX TMnojoxkeHuto B Ilepuwoanyeckoit cucTeMe XUMHYECKHUX
anemeHTOB J[. . Menjeneena.




44

OOm1ast xapakTepuCTHUKA
IEJIOYHBIX METAJIOB

KomOunupoBau
HBIN YPOK

XapakTepusylT CTpoeHue, GU3NYECKHe U XMMHUYECKHE CBOWCTBA
IIEJIOYHBIX METAJUIOB B CBETE OOIIETr0, 0COOCHHOTO U €IMHUYHOTO.
[Ipencka3piBarOT (U3HUECKUE U XUMHUYECKHE CBOWCTBA OKCHIOB H
TUJIPOKCHUJIOB IIEJIOYHBIX METAJUIOB HAa OCHOBE HX COCTaBa M
CTPOECHHUS u MO ATBEPKIATh MIPOTHO3BI YPaBHEHHSIMHU
COOTBETCTBYIOIIUX peakuuil. [IpoBOASAT pacu€rbl MO XMMHUYECKUM
dopMynaM W ypaBHEHHUSM PEAKIMi, MPOTEKAIOMIMX C yJacTHEM
HIEJOYHBIX METAJUIOB U UX COCTMHEHUH
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OO011ast XapaKkTepUCTUKA
HICJIOYHO3EMEIIbHBIX
METaJJIOB

Ypok ycBoeHus
HOBBIX 3HAaHUN
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OO6mras xapakTepucTuKa
IICJIOYHO3EMCECJIIBHBIX
METaJIOB

Kombunuposan
HBIN YPOK

XapakTepus3ylT CTpOoeHHE, (PU3NYECKUEe U XUMUYECKHUE CBOMCTBA
MEJIOYHO-3€MEILHBIX METAJIJIOB B CBETE OOIEro, OCOOCHHOTO H
equHuYHOrO. [lpenckaspiBaloT  (QU3MYECKHE W XUMUUYECKHE
CBOWCTBA OKCHUJOB M THAPOKCHUIOB MeTaioB |lIA rpynmel Ha
OCHOBE HMX COCTaBa WU CTPOCHHUS M TIOJITBEPKAAIOT TPOTHO3BI
YpaBHEHUSIMH COOTBETCTBYIOITUX PEAKIIHI.

[IpoBoasT pacuérhl MO XUMHUYECKHM (opMyaaM U ypaBHEHHUSIM
peaknuii, TPOTEKAIINX C y4aCTHEM IIEIOYHBIX METaUIOB M WX
COoeqUHEHNN
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JKEcTKOCTE BOIBI M CIIOCOOBI
€€ yCTpaHEHHUS

VYpok ycBoeHus
HOBBIX 3HAHUU

OOBACHAIOT 4YTO TaKOoe <OKECTKOCTh  BOABI».  Pa3imuyaroT
BPEMCHHYI0O W TIOCTOSIHHYIO JKE€CTKOCTh BOJbl. [Ipemmararor
CITOCOOBI YCTPAHEHUS JKECTKOCTH BOABI. [IpoBOIAT, HAOIIOMAIOT H
OTIMCBHIBAIOT XUMHYECKHH SKCIIEPUMEHT, C COOJIIOJICHUEM TPaBHUII
TEXHUKH 0€30I1aCHOCTH
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II. p.Ne 6. «Iloaxyuenue
JKeCTKOM BOJBI U CIIOCOOLI eé
yCTpaHeHHs»

KomOunupoBan
HBIH YPOK

[Tonmy4aror, COOMpPAOT ¥ PACHO3HAIOT VIJICKHCBIA  Tas3.
OO6pammarTcs c 71a00paTOPHBIM 000pyI0BaHHEM u
HarpeBaTeJIbHBIMH TIPUOOPaMU B COOTBETCTBHUHM C IPAaBHJIAMH
TEXHUKU Oe30macHOCTH. HaONromaroT ¥ OMUCHIBAIOT XUMHYECKHI
9KCIEPUMEHT C IMOMOIIBID PYCCKOTO (POJHOTO) sI3bIKA U SI3bIKA
xuMud. DopMyIHPYIOT BBIBOJBI MO PE3yIbTaTaM IPOBEICHHOTO
skcriepumenta.  CoTpyaHMuYaroT B Ipolecce  y4eOHOro
B3aMMOJICHCTBHYSI TP PabOTE B TPYyIIax
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IAITIOMUHHI U €ro COCINHCHUA

Ypoxk -
MPaKTUKyM

XapakTepusyloT aTlOMUHUN 10 ero nojoxeHuto B [lepuoanyeckoit
cuctemMe xumuudeckux snemeHToB [[. 1. Menneneesa. OnuchiBaroT
CTpoeHHe, (GHU3UYECKUe M XUMHUYECKHE CBOWCTBA allOMUHMS,
MOJATBEPXK1asl UX COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU PEAKIUH.
OOBACHAIOT JBOMCTBEHHBIM XapakTep XUMHUYECKHUX CBOMCTB
OKCHUJA U THJIPOKCHJIA AIFOMHUHHSL.
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Keeso

Ypok ycBoeHUs
HOBBIX 3HAaHUN
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CoenmHeHns Kene3a

KomOunupoBan
HBIN YPOK

XapakTepusylT I0JIOKEHHE kene3a B llepuonuyeckon cucreme
xumuyeckux anementoB J[. M. MengeneeBa, 0COOEHHOCTH
cTtpoenus artoMa. ONHCHIBAIOT (QHU3MUECKHE M XUMHUYECKHE
CBOMCTBA  jKele3a, MOJATBEPXKJas HUX  COOTBETCTBYIOUIMMU
ypaBHEHUSAMHU peakuuid. OObICHIIOT HAINYUE ABYX I'€HETUUYECKHX
pAIOB coemMHEHMH okenmesa Fe’+ u Fe** . YcramaBmmBaior
3aBHCHMOCTh OOJIaCTe MPUMEHEHHs >KeJle3a W €ro CIUIaBOB OT
cBoiictB. IlpoBomar pacu€Tel MO XHUMHYCCKHM (QopMyaamM U
YPaBHEHUSM pEaKLUH, MPOTEKAIOIIUX C YYacTHEM JKejle3a U €ro
coequHeHni. HaOmomaroT ©W  ONMWCHIBAIOT — pPeaKIUd  MEXIY
BELIECTBAMHU C IIOMOIIBIO PYCCKOrO (pOJHOTO) fA3bIKa U SI3bIKa
XUMUHU

52

Il. p. Ne 7 «Perenue
AKCINEPUMEHTAJIbHBIX 3a/1a4
mo Teme «MeTaLIbI»

Ypok-
NPAKTUKYM

OKCIIEpUMEHTAIBHO ~ UCCIICAYIOT CBOWCTBA METaNIOB M WX
CO@I{HHGHI/If/i, peuiatb OKCICPUMCHTAJIBHBIC 3aJadyud II0 TEME
«Meramnel». PabGoTatoT ¢ sabopaTopHbIM OOOpYIOBaHHEM U
HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBUM C IIpaBHJIaMH
TEXHUKA Oe3omacHocTH. HaOmromaroT cBoOiicTBA METAIOB U HX
COCIMHCHUN M SBJICHHUM, MPOUCXOAAIMMUX ¢ HUMH. OTHCBIBAIOT
XUMUYECKUNH  OKCIEepUMEHT.  DOpMyNmHpYIOT  BBIBOJBI IO
pe3yabTaTaM IPOBEICHHOTO SKCIepuMeHTa. OnpeneistoT (MCXomast
13 yueOHOM 3a7aun) HEOOXOIMMOCTh MCIOJIB30BaHUST HAOIIOICHUS
WJIM DKCTIEPUMEHTA
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Koppo3us MeTamioB u crocoObl
BaIUTEI OT HEE

VYpok ycBoeHus
HOBBIX 3HAHUU

OOBACHSAIOT YTO TaKOE€ KOppO3Ws. PaszmuyaloT XHMHYECKYH H
AJICKTPOXUMHUUYECKYIO  KOppo3uu.  VILTIOCTpUPYIOT — TOHSATHSA
CKOPPO3HS», «XUMHUYECKAsl KOPPO3HUI», «IIICKTPOXUMHUYECKAS
KOPPO3HUs» TpUMEPAMH. XapaKTePU3YIOT CHOCOOBI  3aIlUThI
METaJIIOB OT KOPPO3HH
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MeTasisl B IPUPOJIE.

Ypok ycBoeHus
HOBBIX 3HAHUH
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[MonsiTue 0 MeTamTypruu

Ypoxk- cemuHap

Knaccuduuupytot ¢hopMbl IPpUPOTHBIX COSAMHEHUN METAILIOB.
XapakTepus3yloT oOIIue CrnocoObl MOJYyYeHHUsT METauIoB: MHPO-,
TUAPO- U DIIEKTPOMETALTYPTIHH.

KoHKpeTH3upyoT 3TH CHocoObl TpHMepaMud U ypaBHEHUSMU
peaxIuii C COCTaBJICHUEM DIIEKTPOHHOTO OanaHca.

OnuchIBatOT JOMEHHBIN IPOLIECC U ANEKTPOIUTUYECKOE TIOJTyUYEHUE
METaJUIOB.

Paznuyarot uépHbie U [IBETHBIE METAIUIBI, YYT'YHBI M CTATN
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O060011IeHIE 3HAHUHN 110 TEME
«MeTtaiiby

O06o001arommn
YpOK

OO000IIAIOT U CUCTEMATH3UPYIOT CBOY 3HAHMSI 10 TEME:
«Mertaine». [IpuMEHSIOT Ha IPAKTUKE PaHee U3y4YECHHbIN
Mmatepual, paboTas 1o rpymmnam ¢ 3aJJaHisIMHA Pa3HOTO YPOBHS
CJI0KHOCTHU
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K. p.Ne 3 mo Teme «MeTtanib»

YPoK KOHTpOIA

[IpumeHsIoT Ha IpakTUKE paHee W3Y4YEeHHBIN MaTtepual, padoTas o
rpyniaM ¢ 3aJaHAsIMU Pa3HOTO YPOBHS CI0KHOCTH, BBIIIOJIHSIOT
KOHTPOJIBHYIO PaboTy.

Xumu

sl 1 OKPY/Kalo1as

cpena (2 u)
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XuMuyeckas
TUTAHETHI 3EMITS

OpraHu3aIus

Kombunuposan
HBIN YPOK

WNuTterpupyroT cBeneHus 1o Gpu3ndeckoit reorpaduu B 3HaHUS O
XUMHYECKOW OpraHU3alluy IJIAHEThl. XapaKTEPU3YIOT
XUMHUYECKAN COCTaB re0JIOTHUECKHX 000JI0UeK 3eMITH.
PaznnuaroT MuHepasibl ¥ TOPHBIC MTOPOJIBI, B TOM YHCIIE U PY/IbI
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Oxpana
OKpYKarolen cpesibl OT
XHMHUYECKOTO 3arps3HEHUs

Ypok — cemunap

XapakTepusyrT HUCTOYHHUKHU XUMHUYECKOTO 3arps3HEHUS
oKkpyxatomied cpenbl. ONUCHIBAIOT TJIOOATBHBIE SKOJOTUUYECKHE
npoOieMbl  YellOBEYEeCTBa, CBSI3aHHBIE  C  XUMHYECKUM
3arpsisHeHueM. [lpemnaratoT myTH MUHUMHU3AUUWA  BO3ACHCTBHS
XUMHUYECKOTO 3arpsi3HEHUs Ha OKpykawomyro cpeny. [IpuBonsar
IpUMEpPbl MEXIYHAPOJIHOTO COTPYAHHUYECTBA B OOJACTU OXpPaHbI
OKpYXaIoILIEH cpeabl OT XUMUYECKOTO 3arpsI3HEHNUs

(OTJ) (7 v)

O0600menne 3HAHUI M0 XMMHUH 32 KyPC OCHOBHOM mKO0JbI. [Toaroropka kK OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY
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BemecTtBa

O0o00marommii
YPOK

[IpencraBisitor nHGOpManu 1o TeMe «llepuomuyeckuii 3aKoH H
Ilepuonuueckass cucrema [I. M. MengeneeBa B CBETE TEOpUHU
CTPOCHHUS aTOMa» B BHJE TaOJIMI], CXEM, OIOPHOI'0 KOHCIICKTa, B
TOM uucie ¢ npumenenueM cpeacts MKT. BeimoaHaoT TecToBbIE
3aganusg no teme. [Ipencrapnsior mHpopManmio mo teme «Bumbl
XUMUYECKAX CBS3€M W THUNBl KPUCTALIMYECKUX  PEIIETOK.
B3auMOCBSI3b CTPOCHUS M CBOMCTB BEIIECTB» B BUIC TAOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM 4YHuCIIe ¢ MpuMeHeHueM cpeacts KT
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XHMHUYECKHUE pcaKknuun

O0o00warommii
YpOK

[lpencraBistor  uHbopmanuio 1o Teme «Knaccuduxanums
XMMHMUYECKUX PEAKUMH MO pas3au4HbiM npus3Hakam. CKopocTh
XUMHUYECKUX peakuuid» B BHIAEe TaONMI, CXE€M, OIOPHOTO
KOHCIIEKTa, B TOM 4Hcile ¢ npumeHeHueM cpeacts UKT.
BeinonHsAOT TecToBblE 3aAaHus 1o Teme. Xapakrepusyror OBP,
OKHCIIUTEIIb U BOCCTAHOBUTEIIb.




62 OCHOBBI Ob6o6maromuii | XapakTepu3yrT o0mine, 0COOCHHBIE U HHIUBHyaJIbHbIE CBOMCTBA
HEOpraHUYECKON YPOK KHUCJIOT, OCHOBAHUM, COJIEM B CBETE TEOPUHU IIICKTPOJIUTHUECKOU
XUMUU JUccoOLMaluu.  ApPryMEHTUPYIOT — BO3MOXHOCTb  IPOTEKAHMUS
63 (OCHOBBEI O06o0maroImKil | XAMUYECKAX peaKkIuid B pacTBOpax »dJCKTPOJHUTaX HCXOII U3
HEOpraHUYeCKON YPOK ycnoBuil.  Kinaccuuuupyror HeopraHudeckue BeElecTBa 110
XUMUHU coctaBy W cBoHcTBaM. I[IpuBOIAT mpuUMEpPBI NPEACTABUTENCH
KOHKPETHBIX KJIACCOB M IPYII HEOPraHWYECKUX BEIIECTB
64 [ToBTOpeHue 1 0600IIEHNE TIO KomOunupoBan | BEIMOJHSIOT TECTHI M yIPaXXHEHUs, PEIIAOT 33J1a4H 110 TEME.
reme. [Togroroska k HBIN YPOK [IpoBoAT OLIEHKY COOCTBEHHBIX TOCTHKEHUI B YCBOEHUH TEMBI.
KOHTPOJIBbHON padoTe KoppekTtupytoT cBou 3HaHUS B COOTBETCTBUH C IJIAHUPYEMBIM
pe3ynbTaTomM
65 K. p. Ned «MToroBasi mo kypcey | Ypok koHTposs | [IpumeHsIOoT Ha npakTUKe paHee U3y4eHHbIN MaTepuall, padoTas 1o
OCHOBHOM IIKOJIBD) Irpynmam ¢ 3aJaHusiMHU Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOJIHSIOT
KOHTPOJIBHYIO PaboTy.
66 IAHaITN3 KOHTPOJIBHOM pabOTHI. KoppekTupyroTt cBou 3HaHUS
TlonBeneHWEe UTOTOB roja.
67-68 Pe3epBHOE Bpemst




KpnTepun OLICHUBAHMSA JOCTHKEHMI oﬁy'{aloumxca

OcHoBHas 3a/1a4a ¥ KPUTEPUN OLIEHKH — OBJIAJICHHE CUCTEMOM yueOHBIX ICHCTBHIA C M3y4aeMbIM y4YEOHBIM MaTEPUAIIOM.

Cucrema OLIEHKH BKJIIOYAET B c€0s BHYTPEHHIOK (OCYILECTBIISEMYIO CaMOW LIKOJION) M BHEIIHIO (OCYILIECTBIIsIEMasi BHEIIHUMHU 110 OTHOIIEHHUIO K
LIKOJIE CITY>KOaMm).

JUJ1st OLIEHKH MCIIOJIB3YETCs TepCOHUUIIMPOBaHHAs MH(QOpMAIM U aHOHUMHAsI (HeNepCOHU(DUITPOBAHHAs).

[epcornumpoBaHHO OIIEHKE MOJUIEKAT TOJIHKO METApeMETHBIC U MTPEIMETHBIEC PE3YIIbTaThl 3 0J0Ka «BBIMYCKHUK HAYIHUTCS.

OneHka JOCTHXKEHUN PeaTu3yeTcss «METOJIOM CIOXKEHUS», IPU KOTOPOM (PUKCUPYETCS JOCTUKEHUE OIIOPHOTO YPOBHS U €r0 IPEBbIIICHUE.

JUis OlLIeHMBaHUS MCIOJIB3YIOTCA: CTaHIAPTU3UPOBAHHBIE NMHMCbMEHHBIE U YCTHbIE PaOOTHI, MPOEKTHI, MpPAKTHUECKHE padoThl, J1abopaTOpHbIE
paboThl, TECTHI, 3a4€ThI, TRBOPUECKHE PaOOTHI, CAMOAHAIIN3, CAMOOLIEHKA, HAOIIOCHUS U TIp.

Tunel 3aga0ui, KOTOPBIE HMCIOJIb3YIOTCH ISl OLIEHKHU AOCTUKEHUI1:
1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHHUM, CTIOCOO0B JIEHCTBUIA: 0a30BBIN 1 MOBBIIICHHBIN YPOBEHb;
10 MCTIOJIb3YEMBIM CPEACTBAaM: 33/1aHus [yl MUCbMEHHOM UM YCTHOU Oece/bl, MpaKTHUeCKUe 3aJJaHusl, JJabopaTopHbIe paboThI;
1o ¢popme NpoBeAEHUs: U1 UHAUBUAYAIbHON WK TPYNIIOBOM pabOTHI.

HToroBasi oneHKa CKJIAAbIBAETCS U3:
HAKOTUICHHBIX OLIEHOK (XapaKTepH3yIOT AUHAMHUKY 00pa30BaTEIbHBIX JOCTHKCHHUN yJIalIiXcs);
OIIEHKH 32 CTaHapTU3UPOBAHHBIE UTOTOBBIC pabOTHI (XapaKTEpHU3yIOT YPOBEHB MTPUCBOCHUS CTIOCOOOB JICHCTBHIA)

BHyTpeHHI0I0 cHCTEeMY OLEHKH HA CTyleHH OCHOBHOI0 00miero o0pa3oBaHMsl KJIaCCU(QUIMPYETCS CIEIYIOIMM 00pa3oM M  BKIIIOYAET
MPOLEAYPHI:

HHIMBHUAYaJbHbIE Pe3yJbTAaThl yYalluXxcs - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBIABIIAIOTCS B XOJ€ ICHXOJIOTO-
MeJarorunyecKoro MOHUTOPUHTA;

npeaMeTHbIe Pe3yJbTaThl - PE3YJIbTAThI, IOJYYEHHBIE B POLIECCE OLIEHUBAHUS YYUTENIIMU IKOJIBI HA MPEJAMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJIbTAThI - PE3YJIbTAThI, IOJTYYEHHBIE B X0/1€ IMUHUCTPATUBHOTO KOHTPOJIS, UTOTOBOM aTTeCTalluy y4alluxcs

( KOHTpOJIBEHBIE PAbOTHI, MPOMEKYTOUHBIE, HTOTOBbIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yAbTaThl OJIUMITNAJ, KOHKYPCOB, COPEBHOBaHUM, KOH(MEPEeHIIM U T.11.;

pe3yNbTaThl, MOJyYCHHBIC B X0JIc HE3aBUCHMOI BHeIlIHel OLeHKH - PEe3yNIbTaThl MOJTy4eHHbIe B Xojae [ A;

HedopMaTH30BAHHAS OLEHKA - TOPT(OIIHO.



Jlnist onucaHus AOCTIDKEHHUM 00yJaromuxcs 1esiecoo0pa3Ho yCTAaHOBUTH CIIEIYIOILIHE MATh YPOBHEH:

YpoBeHb JlocTHikeHMe NJIAHMPYEMBbIX Pe3yJ1bTATOB Ounenka (oTMeTKa)
basosblii JEMOHCTPUPYET OCBOEHHUE YUEOHBIX JIEHCTBUN C ONMOPHOM CHCTEMOM 3HAHUN B paMKax | «yJOBJIETBOPUTEILHO) (nun
YPOBEHb nuanazoHa (Kpyra) BBIIENEHHBIX 3aaad. OBiajgeHue 0a30BBIM YPOBHEM SIBJISIETCSI | OTMETKA «3», OTMETKa
AOCTHKEHU I JOCTaTOYHBIM JIJIs TIPOJIOJDKEHHSI 00yUYEeHHUs Ha CIeAYyIONIel CTylIeHH 00pa30BaHMsI, HO HE | «3aYTEHOY).

110 MPO(UIBLHOMY HAIPABICHHUIO
IloBbIlIEHHBII | YCBOGHHE OINOPHOM CHUCTEMBbl 3HAaHUI Ha YPOBHE OCO3HAHHOIO IIPOM3BOJIBHOTO | OLIEHKA «XOPOIIO» (OTMETKaA «4»);
YPOBEHb OBJIQJICHUS] Y4eOHBIMU JCUCTBUSIMM, JOCTaTOUYHBIA O Kpyroszop, MmUpoTa (WUiaH

n30uparenbHOCTH) UHTepecoB. Takue oOydaromiyecss MOTYT ObITh BOBJICYEHBI B

MIPOEKTHYIO AESITEIbHOCTD M0 MPEeIMETY U COPUEHTUPOBAHBI Ha MPOI0JDKEHUE O0yUEHHUSI

B CTapIlIMX KJIaccax Mo JaHHOMY NpoduIio.
Bbicokmii Bbosnee monHOE (1O CpaBHEHHIO C MPEBIIYIINM) YCBOCHHUE OMTOPHOM CHCTEMBI 3HAHUM Ha | OIEHKa  «OTIUYHO»  (OTMETKa
YPOBE€Hb YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJIAICHHS YICOHBIMHU JICHCTBUSMHU, JOCTATOUHBIN | «5»).

Kpyrosop, mmupoTa (Wi HW30MpaTeITbHOCTH) MHTEpecoB. Takue oOydaromuecs MOTYT

ObITh BOBJICUEHBI B IMPOEKTHYIO AEATEIbHOCTb IO MPEIMETY M COPHUEHTHpPOBAHbI Ha

MIPOJI0JKEHHE 00yUEHHUs B CTApIIMX KJlaccax Mo JaHHOMY Npouiio.
IloHM:KeHHBII | OTCYTCTBHE CUCTEMaTH4ECKOH 0a30BOM MOJITOTOBKH, OOYYalOIIMMCS HE OCBOCHO JIAXKE U | «HEYIOBIETBOPUTEIILHOY
YPOBEHb MOJIOBUHBl ~ IUIAHUPYEMBIX  pEe3ylbTaTOB, KOTOpble  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

00yJaroImXxcsi, UMEIOTCSI 3HAYUTEIbHBIC MPOOENbl B 3HAHUAX, JaJIbHEHIIee o0ydeHue

3arpyaHeHo. Ilpu 3Tom oOyuaromuiicss MOXKET BBIMOJHATH OTIENIbHBIC 3a/laHuUs

MOBBIIIEHHOTO YpoBHA. [lanHasi rpynma oOyuaromuxcs (B cpeHEM B Xojie oOyueHus

cocrapisiomas okojio 10%) Ttpebyer crneuuaabHOW TUATHOCTHKU 3aTPyAHEHUU B

oOyueHuu, nMpoOeJIoB B CUCTEME 3HAHUNW M OKa3aHUU LIEJCHAINPABIEHHOW MOMOIIU B

JOCTUKEHUU 0a30BOT0 YPOBHS
Hu3zkwnii HaJIW4Yue TOJbKO OTAEIbHBIX (PparMeHTapHbIX 3HAHUKW N0 NpPEeaMeTy, JalbHeilllee | OLEHKa «I0X0» (OTMEeTKa «1»)
YPOBEHb oOyueHue MpakTU4YeCKH HEeBO3MOKHO. Tpedyercs cremnuaibHas MOMOIIb HE TOJIBKO IO

y‘le6HOMy npeaMeTy, HO U IO d)ODMI/IDOBaHI/IIO MOTHUBAIIMHN K O6V‘ICHI/IIO, Pa3BUTHIO
HHTCPCCa K I/ISYI{aCMOﬁ HPCHMCTHOﬁ O6J'IaCTI/I, INOHMMAHHUIO 3HAYMMOCTH MMPpCAMCTA IJIA
JKU3HHU U Op.




XapakrepucTuka HugpoBoil OLeHKH (0OTMETKH)

«5» («OTJIMYHO0») — YPOBEHD BBINOJIHEHUS TPEOOBAHUIN 3HAYUTEIBHO BBILIE YAOBIETBOPUTEIBHOIO: OTCYTCTBHE OLIMOOK KaK IO TEKYIIEMY, TaK U
0 MpEeBIAYyIIeMy YaeOHOMY MaTepHualty; He 0oJiee OHOTO HEJJ0YETa; IOTHYHOCTD U MOJIHOTA U3JI0KEHUSI.

«4» («X0po110») — YPOBEHb BBINOJIHEHUSI TPeOOBAHUI BBILLIE yIOBJIETBOPUTEIHHOTO: UCIOIb30BAHUE JOIOJHUTEIBHOTO MaTepuaia, IMoJIHOTa U
JIOTUYHOCTh PACKPBITHS BOIPOCA; CaAMOCTOSITENIBHOCTh CYXJICHUH, OTpa)KCHHE CBOErO OTHOUICHMS K IMpenMery oOcyxaenus. Hammuwme ommbok u
HEJ0YETOB B KOJMYECTBEHHOM BBIPAKEHUU IO OTAEIBHBIM IMpPEAMETaM OTPAXKAETCSl B JIOKAJIBHBIX aKTaX O TEKyIIed M HUTOroBoi (pyOexHOM)
aTTeCTaIluu O0OyJarOIINXCA.

«3» («yHOBJIETBOPUTEJIbHO») — JOCTATOYHBII MUHUMAJIbHBIM YpOBEHb BBINOJIHEHUS TpeOOBaHMM, MpPEIbABISEMBIX K KOHKPETHOH paboTe,
OTJIe/IbHbIE HAPYLIECHUS JIOTUKU M3JI0KEHHS MaTepralla; HeMOJHOTa pacKpbITUs Bonpoca. Hannuue omnbok 1 HEI0UETOB MO OTJENbHBIM IIPEIMETaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPA)KAETCS B JIOKAIbHBIX aKTaxX O TEKYILEH U UTOrOBOM (pyOeKHOM) aTTecTaliii 00yJaromuxcsl.

«2» («1710X0») — YpPOBEHb BBINIOJHEHUS TPeOOBAaHUN HMXKE YAOBIETBOPUTENBHOIO: HAapyIIEHUE JIOTUKH; HENOJHOTa, HEpPacKpbITOCTh
o0cyXKJJaeMoro BOIpoca, OTCYTCTBUE apryMEHTaIluu JIN0O OIIMOOYHOCTh €€ OCHOBHBIX MM0JIOKeHUH. Hanmnyue ommnbok U HET04eTOB MO OTIAEIbHBIM
IpeMeTaM B KOJIMYECTBEHHOM BBIPaXKEHUH OTPaXKaeTcs B JIOKAIBHBIX aKTax O TEKYIIEH U UTOTOBOM (pyOekHOI) 00 aTTecTanuu oOydarouiuxcs.

KoHTpo/IbHO-U3MepUTeIbHbIE MaTepuaidbl TPEIHA3HAYCHBI JUIS IMPOBEPKH YPOBHS YCBOGHHsS Y4YeOHOTO MarepHalia Ha OCHOBAaHUH
00pa30BaTEIILHOTO MUHUMYMa COJICpXKaHUsI 00pa3oBaHUs W TPeOOBAHWUH K YPOBHIO IMOATOTOBKH BBITYCKHHKOB NIKOJ. OHHM COCTAaBJICHBI HA OCHOBE
MHOTOJICTHEH TIeIarOTHYeCKON IPAKTHKH C YIETOM PA3IMYHBIX METOIMYECKUX pa3pabOToOK.

ITo Bcem riaBam Kypca M uUX paszeiiaM IpeajaracTcsl TeKyIuid U TeMaTHIeCKUH KOHTPOJIb 3HAHUM M YMEHUH B (pOpME XUMUUYECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITENIbHBIX M KOHTPOJBHBIX paboT. 3aiaHusl 000UX BapUaHTOB PabOT CXOJHBI MO COACPIKAHUIO M XapaKTepy BBHIMOJIHAEMBIX YUeOHBIX
TNEUCTBUI.

Jlst opranuzaruu 3hPeKTUBHOM pabOTHI BCEro Kiacca ¢ Y4ETOM WHIMBHIYATbHBIX CITIOCOOHOCTEN KaXKJ0TO y4aIlerocs B psae padoT, BXOIAIINX
B 1oco0ue, MpeACTaBICHbI 3aJaHUS PA3IMYHBIX YPOBHEH CI0KHOCTH.

He3zaMeHHMBIM MOMOIIHUKOM T€arora B KOHTPOJIE 3HAHWM ABIAIOTCS 3alaHusi B ¢opme Tecta. VX MOXKHO MCHOJIB30BaTh HA Pa3HbIX ATamax
y4eOHOTro Ipolecca:

* MIPU U3yYECHUH HOBOTO MaTepuaia;

* Ha 3Tare 3aKperieHUs] U3y4eHHOTo MaTepuaa;

 Ha ypokax 0000I11a011ero NoBTOPEHHUS,

* NP TEKYIIEM U TEMaTUYECKOM KOHTPOJIE 3HAHHI, YMEHUN U HABBIKOB YUYaIIUXCS;

* P TOJTOTOBKE YYalUXCs K 9K3aMeHaM Kak B YCTHOM, Tak U B MUCbMEHHOM (opme, ocobenHo B popme EI'D.

Jlig Kaxk10¥ TeMBI U €€ pa3fiesioB IPEI0KEHbI TECTOBbIE 33JaHUs PA3HOTO YPOBHSI CIIOKHOCTH B JIBYX BapuaHTaX, pacCuuTaHHble HAa 15—35 mMuH
WM Ha UeNbli YpoK. [ BEICTaBICHHS OLEHKHU MpesiaraeTcs UCIOJIb30BaTh CIEIYIONIYIO IPOLIEHTHYIO IIKATy:

35% BBITTOJIHEHHBIX 3aJJaHUHA — OIIEHKA «2»;

36—61 % — o1eHKa «3»;

62—85% — orreHka «4»;

86—100% — omeHnka «5».



B 3aBucuMOCTH OT pe3ynbTaTOB BBHIIOJHEHUS PA0OTH YUUTEIh MOKET BHOCUTH B MPEUIOKEHHYIO CHCTEMY OIICHUBAHUS KOPPEKTUBBI, TIOCKOJIBKY
OCHOBHAs LIeJIb KOHTPOJISI B JAHHOM CJIy4ae — He COOCTBEHHO BBICTABIICHHE OLICHKH, a OTIPE/ICJICHNE YPOBHS YCBOCHUS yHalTUMHCS y4eOHOTO
MaTepHualla ¥ HalpaBJIeHU! JalbHENIIel paboThl Ha l OBBIIIEHHEM KayecTBa 3HAHHUH

3ananue moa mudpoit 1 omennBaercs 3 Gamwrtamu; moj mudpoi 2 — 5 Oamtamu; mon mudpoi 3-8 Gaymamu. 3amaHusi, OTMEUEHHBIC *, — IS
WHIUBUIYITBHOTO BBITIOJTHEHHUSL.

Ecnu He yka3aHo nHOE, Ka)K/IbIi OTBET YacTel OLIEHUBAETCS:

» yactTu A — 2 Oauiamu;

» yactu B — 4 Gannamu;

« yactu C - 6 Oamiamu.

OpHako HE BCE ydalIuecs MPHUCTYMAT K 3agaHusM 4acTd C W TeM 0oJjiee BBIMOJHSIOT MX IMOJHOCTHIO. UTOOBI MOBBICUTH TOJIOKUTEIBHYIO
MOTHBAITUIO K BBITIOJHEHUIO 3a1aHui 9acTu C, yIUTEIIb MOXKET OOBSBUTH O BBICTABICHUH TI0 Pe3y/IbTaTaM TeCTa JABYX OICHOK: MEPBOM — 3a 4acThu A
u B, a BTopoii — 3a yactb C — ¢ UCIOJIb30BaHUEM MPOIIEHTHOM IIKAJIbl OLIEHKU 3HAHUI.

Bormpockr s BceX BUAOB KOHTPOJIS 3HAHWH COCTaBJICHBI TAaKMM 00pa3oM, YTOOBI MEAAaror ¢ WX MOMOIIBIO MOT BBISSBUTH 3HAHUS y4aIIHXCS IO
BCEM Y3JIOBBIM BOIIPOCAM TJIABBI M pa3jiena Kak Ha 0a30BOM YpOBHE, T/ie¢ HEOOXOAMMO TOJBKO BOCIIPOM3BENEHHE y4eOHOTO Marepuasa, Tak ¥ Ha
YCIIO’)KHEHHOM YPOBHE, Tie TpeOyeTcsl yMEHHe aHAJIM3UPOBATh M CPABHUBATH TaHHBIE, TPUMEHSST TBOPUYECKHE CIIOCOOHOCTH.

Bce oOyyaromie BHIBI KOHTPOJIS TIPEATIONATAl0T KOJUIEKTHBHYIO JIESITETFHOCTh YUalIuXcst TH00 B Mape, MO0 B TPYIINE U CAMOIIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTamM HEOOXOIMMO OOpaTUTh BHUMAaHHME Ha 3aJaHUsl YPOKOB 000O0IIaromiero moBTopeHus. B aTom ciyuae
y4alniecsi B COOTBETCTBHH CO CBOUMHU CITIOCOOHOCTSIMU OTPEAETISIOT AJisi ceOs 3a1aHusl, KOTOPbIE MOTYT BBITIOJTHUTD.

PacuerHble 3a1aun pa3IMyYHBIX TUIIOB U YPOBHEH CIIOKHOCTH MPEACTaBICHBI B MOCOOMH OJIOKaMH, a TaK)Ke BKIIOYEHBI B pa3HbIe BUIbI KOHTPOJIS
3HAHUNA. YUWTEIb MOXKET MO0 JKEJaHUIO BKIIOYATh UX KaK JOTIOJHUTENbHOE 3a/laHue B JI000W BU KOHTPOJIS WM Mpeajarath y4aluuMmcsl OTIeNIbHbIE
CaMOCTOSITEJIbHBIC PAOOTHI IO PEIICHUIO TIOT00HBIX 3a/ad.

IIpoBenenne XMMHUYECKOT0 THKTAHTA

3aganus s 000X BapHAHTOB KPATKO 3aMMCHIBAIOTCS HA JIMIIEBOHW CTOPOHE JOCKU WM HA KOJOTPAHCIApaHTe; OTBETH HA BOIIPOCHI JKEIATEILHO
HanucaTh Ha 0OpaTHOW CTOPOHE JOCKH MJIM TaKKe Ha KOJOTpaHCIapaHTe. YUYUTENb 3a4UTHIBACT CO/ICPKAHUE BOIPOCA, YUallUecs 3alIUCHIBAIOT OTBET
B TETPAJISIX.
[To okOHUaHMU TUKTaHTa IPOBOIMUTCS CAMOIPOBEPKA:

+ OmMOOK HET — OIICHKA «5»;

« gomnyieHbl 1—2 ommoku — «4»;

* JOMYIIEHBI 3 OMMOKH — «3».

B 3aBucuMOCTH OT cTE€NEHH NOArOTOBICHHOCTH YYAIIMXCSl YUUTENIb MOXKET U3MEHUTh KpUTEPHUil OLIEHKH paldoT B MOJIb3Yy YUCHHUKA.

IIpoBeaenne caMoCTOATEIBLHOM PadOTHI

CamocrosTenbHas paboTa mpeznonaraet 0o napHyro, 100 rpynmnoByo (GopMy paboThl M Ta€T BO3MOXKHOCTB JIydllle OTpabOTaTh U3ydaeMble
BOIPOCHI 1O/ KOHTPOJIEM YUUTEIIS U B XOJI€ CAMOCTOSITETIbHOM AeATeNIbHOCTH (Ju1s oOyyaromieit paboTel) MO0 Jydllle MOArOTOBUTHCA K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEJICTOUT BBIOJIHATH Ha CIEAYIOIEM ypoke (Juist o6o0miaronieii paboTsl). 3aJaHNs BBIMOJIHAIOTCS B ape (TPyIIe), 4TO MO3BOJISET



SKOHOMHTH BpeMss Ha oOTBeT. OTaenbHbIC 3aqaHus (MO 3HAKOM *) ydamiuecs BBIMOJHSIIOT CAMOCTOSITENBHO. J[Is KOHTpOJS ydarmmcs
MIPEIOCTABIISIETCS BOZMOKHOCTh CBEPUTH CBOM OTBETHI C ATAJIOHAMH, KOTOPBIE OYAYT aHbl YIUTEIIEM 110 OKOHYAHUH PaOOTHI

OuneHka NpakTHYeCKUX YMEHMIl ydyamuxcst

Yuurenn AOJDKCH YYUTBIBATDL:

- IPpaBHJIbHOCTDL OMMPCACIICHUS LCIIN OIIbITA,

- CaMOCTOSATEIBHOCTh 110,100pa 000pyIOBaHUs U 0OBEKTOB;

- TIOCJIEI0BATEILHOCTH B BBITIOJTHEHUH PaOOTHI 10 3aKJIAJKE OIBITA;

- JJOTHYHOCTh M TPAMOTHOCTh B OIMCAHWH HAOJIOJCHUH, B (JOPMYIUPOBKE BHIBOJIA M3 ONBITA.

Otmerka "'5" - IPaBWJIBHO OIPEJEIIEHA LIEIb OIbITA,

- CAMOCTOSTEBHO, C HEOOX0IMMO MOCIeI0BaTEIbHOCTHIO MPOBEACHBI T0J00p 000pyI0BaHUS U 0OBEKTOB, a TaKkkKe padoTa
0 3aKJIAJIKE OTIBITA;

- HAYYHO I'paMOTHO, JIOTUYHO OIMMCAHBI Ha6J'IIOI[€HI/I${ n C(bOpMyJ'II/IpOBaHBI BbIBO/JIbI U3 OIIbITA.

Ormerka "'4" - TIPABUJIBHO ONPEEIEHA IETb OTbITA;

- CaMOCTOATENLHO TIPOBEIeHa paboTa 1o moa00py 000py10BaHwMs, OOBEKTOB;

MIPH 3aKJIaJIKe OMbITA JOMycKatoTcs 1 -2 omuoKu;

- HAYYHO I'paMOTHO, JIOTHUYHO OITMCAHbI Ha6J'IIO)IeHI/I${ n C(bOpMy.]'[I/IpOBaHI)I BBIBO/JIBI U3 OIIBITA,
- B OITMCaHUH Ha6J'II021€HI/If/'I M3 OIIbITa JOIIYCKAKOTCsA HeOOJIbIIINE HETOYHOCTH

Ormerka "'3" - IIPABUJIBHO OITPEENICHA LEIb OIIbITA;
- o100p 060PYyIOBaHUS U OOBEKTOB, a TAKKE PaOOTHI MO 3aKJIAIKE OTBITA MPOBEACHBI C TOMOIIBIO YUUTEIS;
- IOMYCKAalOTCS HETOUYHOCTH U OIIMOKYU NPHU 3aKJIaJIKe OIbITa, ONMCAHUN HAaOMI0AeHu |, (JOpMYITUPOBAHNHN BBIBOJIOB.

OtMmerka "2" - HE OMpeAesieHa CaMOCTOSTEIIBHO 1EIb OTbITA;
- HE 0TOOpaHO HY)XKHOE 000PY0BaHUE;
- JIOTTYCKAKOTCs CYIIECTBEHHBIC ONTMOKY TPH 3aKIaKe ¥ 0()OPMIICHHUH OIIBITA.

Ouenka ymenuii IlpoBoasit HaGM0AEeHUS

Y4uuTenb N0DKEH YIUTHIBATh:

- IPABWJIBHOCTH MPOBEJCHUS HAOIOICHUM 110 3a/IaHUIO;

- YMEHHE BBIJENATH CYLIECTBEHHbIC MTPU3HAKU y HaOI01aeMoro o0bekTa (mpoiiecca),

- IOTUYHOCTh U HAYYHYI0 TPaMOTHOCTH B 0(hopMIICHIH pPe3y/IbTAaTOB HAOIIOACHUI U B BBIBOJIAX;
- IPOBEJICHNE HAOIIOACHHMS 110 3aaHHIO;

OtMeTka "5" - MPaBUJIHHO MO 3aJIaHUIO YYUTEIIS [IPOBEICHO HAOMIOICHHUE;
- BBIJICJICHBI CYILIECTBEHHBIEC MPU3HAKU y HAaOM01aeMoro oobwekTa (mpoiiecca);
- JIOTUYHO, HAYYHO TPaMOTHO O0(hOPMIIEHBI Pe3yabTaThl HAOMIOJCHHUI U BBHIBOIbI.

OtMeTKka "4" - MPaBWJIHHO TIO 3aJIAHUIO YYUTEIS MIPOBEICHO HAOMIOICHNUE;
- TIPY BBIJICJICHUN CYIIECTBEHHBIX MPU3HAKOB Y Ha0II01aeMoro o0beKTa (mpoliecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- IOTMyCKaeTcsi HeOPEXKHOCTh B 0POPMIICHUN HAOIIOACHUI U BBHIBOJIOB.




Ormerka "3" | - 1OMyCKarOTCA HETOYHOCTH U 1-2 OIMOKM B IPOBEICHUH HAOMIOACHUH IO 3aJaHUIO YUUTEJIS;
- TIPY BBIJICJICHUH CYILIECTBEHHBIX MPU3HAKOB Y Ha0II0JaeMOro 00beKTa (Tpo1iecca) BbIICISIOTCS JIUIIb HEKOTOPBIE,
- norryckarorest omuoku (1-2) B opopmiennn HaOI0JeHUH U BBIBOJIOB.

Otmetka "2" - momyckarorcs omuOku (3-4) B MpoBeICHUU HAOTIOICHUH 10 3a/IaHUI0 YIUTEIIS;

- HEMPABWJIBHO BBIJIEISIOTCS MPU3HAKK HAOII0AaeMoro o0bekTa (Iporecca);

- momyckatorcs omuOku (3-4) B ohopmMiieHIH HAOIIOICHUH U BBIBOJIOB. DOpMa aTTecTaiu o OWOJIOTHH MOKET OBITh
pa3IMYHON: YCTHBIN 9K3aMeH Mo Owieram, 3anmra pedepara, TECTUPOBAHUE, 3alIUTA IPOEKTA.

dopMbl npeICTaABJIEHUs1 00pa30BaTeJbHbIX Pe3yJIbTATOB!
e Tabenpb yCIIeBa€MOCTH 10 MpeaMeTaM (C ykazaHueM TpeOOBaHUM, TPEIBSIBISIEMBIX K BBICTABJICHUIO OTMETOK);

® TCKCTbl UTOTOBBIX JUATHOCTHUYCCKUX KOHTPOJIBHBIX pa60T, JUKTAHTOB W T.[. U aHAJIMW3 HUX BBIIOJIHCHUA O6y‘-IaIOHII/IMC$I (HHq)OpMaHHH 00
OJICMCHTAX U YPOBHAX MPOBCPACMOTO 3HAHUA — 3HAHUW S, IOHUMaHUsA, IPUMCHCHU A, CI/ICTeMaTI/ISaHI/II/I);

® yCTHas OIIEHKAa YCIENIHOCTU Pe3ysbTaToB, (OPMYIMPOBKA NMPUYMH HEyAay U PEKOMEHJAIMH MO YCTpaHEHHUIO MPoOeIoB B OOYYEHHOCTH IO
MpeaIMeTam;

e mnoptdomuo;
(] pe3y.]'IBTaTBI TIICUXOJIOTO-TICJATr OTUYCCKUX HCCH@HOB&HHﬁ, I/IJ'IJ'II-OCTpI/IpyIOHII/IX )II/IHaMI/IKy pa3BI/ITI/15I OTACJIBHBIX I/IHTeJ'IJ'IeKTyaIII)HI)IX n
JUYHOCTHBIX KadecTB oOy4varomierocs, YY /1.

KpnTepman OLICHUBAHUA SIBIIAIOTCA:

® COOTBETCTBHE JOCTUTHYTBIX MPEIMETHBIX, METAaNpEeIMETHBIX U JIMYHOCTHBIX pPE3ylIbTaTOB OOYYaIOIIMUXCS TpPeOOBaHUSIM K pe3ylbTaTaM
OCBOEHHS 00pa30BaTEIbHON TPOrpaMMbl OCHOBHOTO 0011ero oopazoanust ®I'OC;

e IMHAMHKA PE3YJbTAaTOB MpeaAMETHON 00yueHHOCTH, (hopmupoBanus Y Y /1.
OneHka JOCTUKEHUS METalIPEeIMETHBIX pe3ybTaTOB MoXkKeT. [IpoBoasaTcs B Xo/e pa3nuuHbIX npoueayp. OCHOBHOM MpoLeaypoi HTOTOBON OLIEHKH
JNOCTHKEHHSI METANPEAMETHBIX PE3YyIbTaTOB SBIISETCS 3aUUMA UMO208020 UHOUBUOYATILHO20 NPOEKMA



AHHOTaUMs K padoyeii nporpamMme no xumuu 8 — 9 kiaccol
Pabouas nporpaMma yueGHOro npeamera «XuMus» Ha ypoBHE OCHOBHOT'O 00Iero 00pa30BaHUsA COCTaBIICHA HA OCHOBE:

v’ 3akona Poccuiickoii @enepanun «O0 obpazosanun B Poccuiickoit @eneparm» ot 29.12.2012r. Ne273-D3;
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO OOIIEro 00pa30oBaHMs, yTBEPKACHHBIM MpHKazoM MmuHOOpHAaYKH

Poccum ot 17.12.2010 Ne 1897 «O06 yTBep>ACHWHM W BBEICHUU B JIeHCTBUE (pemepaabHOro TOCYAapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa

OCHOBHOTO 00111eT0 00pa3zoBanus» (B pea. npukasza MunoOpHayku Poccun ot 29.12.2014 Ne1644)

Xumus. Paboune nporpammel. [Ipenmernas nunusa yueOnukoB O. C. 'abpuensna, U. I'. Octpoymosa, C. A. CnaakoBa. 8—9 kitaccel: yueOHOE
nocobue 1s obreodpazoBarenbubix opranuzaiuii / O. C. IN'abpuensH, C. A. CnaakoB — M.: [Ipocsemnienue, 2019.

v" B cootserctBun ¢ OOIT OO0 MKOY «3akoMalnauHcKas OCHOBHAs 00IIe00pa3oBaTeIbHas IIKOJIA»

Heasimu peau3anuu NPOrpaMMbl sIBJISIIOTCSH

. Dopmuposanue y ydamuxcs HEIOCTHON €CTECTBEHHO-HAYYHO! KapTUHBI MHpA.

Pa3zeumue T1O3HABATENBHBIX HHTEPECOB, WHTEIUICKTYyaJbHBIX M TBOPYECKMX CIIOCOOHOCTEW YydYalluxcs B Mpollecce H3y4eHHs
XUMHUYECKON HAyKH M €€ BKJIaJa B COBPEMEHHBIM HAYYHO - TEXHHYECKHI mporpecc; GopMUpOBaHNE BAKHEUIITUX JIOTHUYECKUX OTIEPAIUil MBIIIICHUS
(ananus, cuHTE3, 00001IEHNE, KOHKPETU3AllMs, CPAaBHEHHE U JIp.) B MPOIlecce MO3HAHUS CUCTEMbl BAKHEHIIIMX MOHSATHIM, 3aKOHOB U TEOPUN O COCTaBe,
CTPOEHUH, CBOMCTBAX U MPUMEHEHUU XUMUYECKUX BEIECTB.

Bocnumanue Y6e)I(,Z[éHHOCTI/I B TOM, 4YTO IPHUMCHCHUC IIOJTYYCHHBIX 3HaHUH U YMCHI/Iﬁ [0 XUMHH SBJISIETCI OOBEKTUBHOMH
HeO6XOI[I/IMOCTI>IO JIIA Oe3omacHoM pa6OTBI C B€IICCTBaAMU U MaT€pruajiaMu B 6BITy M Ha IPOU3BOACTBE.

Ilpoexmuposanue u peanuzayusa BHIITYCKHUKAaMH OCHOBHOM IIKOJBI JINYHOW OOpa30BaTeIbHONW TPACKTOPUHU: BBIOOP Mpoduis
oOyueHus B CTapllel MIKoJe Wil MPoPecCUOHATBHOr0 00pa30BaTEIbHOTO YUPEKICHUSI.

® Oeénaoenue Kirwuesbimu Komnemenuuamu: y‘l€6HO'H03HaBaTeHLHLIMI/I, I/IH(bOpMaI_[I/IOHHBIMI/I, OECHHOCTHO-CMBICJIOBBIMU,
KOMMYHUKATHBHBIMHU.

3agayamu peanu3anuM y4eOHOro nMpeaMeTa siBJIsIIOTCH .

4 (bOpMHpOBaHHe 3HaHUM OCHOB XHMHYECKOH HAayKH — OCHOBHBIX (I)aKTOB, HOHHTHfI, XUMHUYCCKHUX 3aKOHOB H Teopnﬁ, BBIPAXKCHHBIX
MMOCPEACTBOM XUMHUYCCKOTO A3bIKA,

4 Ppa3sBUTHC yMeHI/Iﬁ Ha6J'IIO,ZLaTL U OOBSICHATh XHMHYECKHE SABJICHUA, NPOUCXOIAIINC B IIPUPOAC, Ha60paTOpHLIX YCIOBUAX, B 6I>ITy n Ha
IIPOU3BOJACTBE;



v npuoOpeTeHre CHeNUATBHBIX YMEHUI U HABBIKOB M0 6E30MACHOMY OOpANIEHHIO ¢ XUMHYECKMMHE BEIIIECTBAMH, MaT€PUAIaMi U [IPOLIECCAMH;

v hOpMHUPOBaHHE TYMAHUCTHIECKAX OTHONIEHUH K XUMUH KaK ITPOU3BOIUTEIILHON CHIIE OOIIECTBA, C TIOMOIIIBIO KOTOPOM PENIaloTCs TII00aTbHBIE
poOJIEMBbI YEIOBEYECTBA,;

v/ OCYIIECTBJIEHHE HHTETPAIINE XUMUYECKOU KapTHHBI MUPA B €IMHYIO HAYYHYIO KAPTHHY.

[Iporpamma BKitO4aeT B ceOs OCHOBBI HEOPTraHMYECKON M OopraHuYeckodl xuMmuu. ['1aBHOW ujeeill mporpaMMsl SIBJISIETCS CO3/laHuE 0a30BOro
KOMILJIEKCA OMOPHBIX 3HaHUU IO XUMHH, BEIPAKEHHBIX B JOPME, COOTBETCTBYIOIIEH BO3pPACTy 00yJaOLIUXCS.

Ha ocHoBe yueOHoOro npeamera « XumMus» Ha ypoBHE OCHOBHOTO 00111ero o0pazoBanus otBoautcs 136 yacoB u3 pacuera: 68 yacoB — 8§ kiacc,
68 vacoB — 9 Kiacc.

[Tporpamma peanuzyercs uepe3 YMK I'abpuensna O.C. Xumust 8§ — 9 kiacchl.
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