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Pabouas mporpaMma Mo XUMHUH IIOCTPOCHa HAa OCHOBE (DYHIAMEHTAIBHOTO SApa COJCpXKaHHUS OCHOBHOTO o0mero oOpa3oBaHuMs,
TpeOOBaHUU K pe3ybTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTEIbHOW MpPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHuWs, TPeOOBAaHUN K CTPYKType
OCHOBHOHM 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00mIero 0Opa3oBaHus, MPONMUCaHHBIX B DenepaabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJlapTe€ OCHOBHOTI'O 00111ero 00pa3oBanus, a Taxke KoHuenmm 1yXoBHO-HpPaBCTBEHHOTO Pa3BUTHS U BOCIIMTAHUA IpaxaaHuHa Poccun.

[IpenonaBanue yueOHOTO Kypca «XHUMHUHU» B OCHOBHOM IIIKOJI€ OCYIIECTBIISETCS B COOTBETCTBUU C OCHOBHBIMU HOPMATHBHBIMU JOKYMEHTAMU U

WHCTPYKTUBHO - METOJNYECKUMHU MaTepHaTaMU:

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

v DenepaibHBIii  TOCYJapCTBEHHBIA 00pa3oBaTENBHBIA CTaHAAPT OCHOBHOIO OOIIEro 00pa3oBaHWs, YTBEPHKICHHBIN IIPUKa30M
Muno6praykun Poccum ot 17.12.2010 Ne 1897 «OO6 yTBEepX)IeHWHM U BBEICHWU B JACUCTBHE (PenepasibHOTO TOCYAapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOTO 00111ero oOpa3oBaHus» (B pell. npukaza MunoopHayku Poccun ot 29.12.2014 Nel644)

v' Xwumus. Paboune nporpammsl. [Ipeamernas nuaus yueOouukos O. C. IaGpuensua, U. I'. Ocrpoymosa, C. A. Cnaakosa. 8—9 knaccel: 2020-

2021 r; yueOHoe mocodue st oomeoopazoBarenbubix opranu3aiuii / O. C. 'adpuenss, C. A. CnankoB — M.: [Ipocsemenune, 2019.



esan kypca:

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

Pazeumue mO3HABATENFHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW YUYalIMXCsl B TPOILECCE H3YyYCHHS
XAMUYECKONH Haykl W €€ BKJIaJla B COBPEMEHHBIM HAy4YHO - TEXHWYECKUU Iporpecc; (OPMHPOBAHWE BAKHEUIIMX JIOTUYECKUX OIEpanuii
MBIIIUTCHUS (aHAIN3, CUHTE3, 0000IIeHNe, KOHKPETHU3allus, CPAaBHEHHE U JIp.) B IPOIECCe MO3HAHUS CUCTEMbl BOKHEHIINX MOHATHH, 3aKOHOB H
TEOpHUH O COCTaBe, CTPOCHNUH, CBOMCTBAX U IPUMEHEHUN XUMUYECKUX BEIIECTB.

Bocnumanue yO0exIEHHOCTM B TOM, YTO MPUMEHEHHUE NOJYYEHHBIX 3HAHUW U YMEHMH IO XUMHUHU SBISETCS OOBEKTUBHOMN
HE0OX0IMMOCTBIO /17151 6€301acHOM pabOThI C BEIIECTBAMU U MaTepualaMy B OBbITY U Ha TIPOU3BOJICTBE.

Ilpoexmuposanue u peanuszayua BBHITYCKHUKAMU OCHOBHOW IIKOJIBI JIMYHOW OOpa30BaTEIbHOM TPaeKTOPHUM: BHIOOP Mpoduis
oOyueHus B cTapliiei mKoje Wik NpoPecCHOHaTbHOr0 00pa30BaTEIbHOTO YUPEKICHUS.

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

JIjis nOCTHKEHUS 3TUX LieJel B Kypce XMMUU Ha CTYIIEHH OCHOBHOTO OOIIero 00pa3oBaHus PEIIAOTCs CIEAYIOUEe 3a1aun:

v GOpMHPYIOTCS 3HAaHHS OCHOB XMMHYECKOM HAYKM — OCHOBHBIX (DAKTOB, MOHATHH, XHMHYECKHX 3aKOHOB M TEOPHH, BBIPAXKEHHBIX

IMOCPEACTBOM XUMHUYECKOT'O A3bIKA,

v pas3BuBaIOTCA yMeHus HaOmoaarh i OOBIACHIIOT XMMHUYECKHE SBJICHUS, IIPOUCXOIANIME B IPUPOJIE, JTA0OPATOPHBIX YCIOBHAX, B OBITY W

Ha IMPOU3BOACTBE;

an/I06peTa10Tc;1 CricuMaJIbHBIE YMCHHS W HaBBIKU IIO 6630HaCHOMy O6paIHCHI/II-O C XMMHWYECKHMMH BCIICCTBAMH, MaTCpHaiaMu u
ImpoueccamMu;

q)OpMI/IpyeTCH F'YMaHUCTHUYCCKOC OTHOHIICHUC K XHMHHU KakK HpOPISBOI[PITCJ'IbHOﬁ CHJIC 06H_ICCTB8., C IIOMOIIBIO KOTOpOﬁ peuIaroTCA
riao00anbHbIE HpO6J'IeMBI YCJIOBCUYCCTBA,

4 OCYIICCTBJIACTCA UHTCIpallud XHUMHYCSCKOM KapTUHBI MUpA B CAUHYIO HAYUHYIO KapTHUHY.



Conep:xaHue MPOrpaMMbl
Xumus 8 kaacc
(68 uacoB, 2 yaca B HejeJII0)

HavanbHble MOHATHS U 3aKOHbI XUMHH

Tena u BemectBa. CBoiicTBa BemiecTB. JTaJIOHHBIE (PU3UYECKUE CBOICTBA BemecTB. Marepuansl U MaTepuainoBenenune. Ponb xumuu B
YKU3HHU COBPEMEHHOT0 001IecTBa. OTHOIIEHHE O0IIECTBAa K XUMUHK: XeMODuIus u xeMopoOousl.

Mertopl u3yuenus xumun. Habmronenue. OxcnepumenT. MoaenupoBanue. Moienn MaTepralibHbIe U 3HAKOBBIE HJIM CUMBOJIBHBIE.

I'a3pl. XKunakoctu. TBEpable BemiecTBa. B3auMHble mepexopl MeXay arperaTHbIMU COCTOSIHMSIMHM BEILIECTBA: BO3TOHKA (CyOiumarus) u
necyonuMalus, KOHACHCAlus U UCTIapeHue, KpUCTAIIN3alus U TIaBlIEHUE.

Ouznyeckue sBiaeHUs. YucTole BellecTBa U cMecH. ['OMOreHHble U TereporeHHble cMecu. CMecu ra3000pasHble, KUIKHE U TBEpAbIE.
CriocoObl  pa3ieneHus cMecel: TeperoHka, WM JUCTWUISAIUS, OTCTauBaHWE, (UIBTPOBAHWE, KPUCTAIIM3aLMsS WIM BbIIapUBaHUE.
Xpomarorpadus. Ilpumenenue 3Tux cnoco0oB B 1JaOOPaTOPHOI MpPaKTUKE, Ha IPOU3BOJCTBE U B OBITY.

XUMUYECKUE DJIEMEHThl. ATOMBI M MOJIEKYJbl. [IpocThie M clokHBIE BemiecTBa. AJIOTponusi Ha mnpumepe kuciopoaa. OCHOBHBIE
ITOJIOKEHHUS aTOMHO - MOJIEKYJIIpHOTO yueHHus. MloHbl. BeniecTBa MONEKYIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHHUS.

3Haku (CHMBOJIBI) XMMHMYECKUX 3JIeMEHTOB. MHbopmanus, KOTOPYIO HECYT 3HaKM XHMUYECKHX JJIEMEHTOB. ODTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XUMHUYECKHX »dJeMeHTOB. llepmommveckas Ttabnuma xumuueckux dsmeMeHToB JI. WM. MennmeneeBa: KOpPOTKONEPUOIHBIA U
JUIMHHOTIEPUOAHBIN BapuaHThl. [leproas! u rpynnsl. ['maBHas 1 mo6oyHast noArpynmnsl, Wik A- u b-rpynnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumuyeckue popmynbl. Uuaekcsl 1 koapduimeHTsl. OTHOCUTEIbHAS MOJIEKYNIApHas Macca. MaccoBas J0Jsi XMMHYECKOTrO 3J€MEeHTa B
coenuHeHuu. MHpopmaius, KOTOPYIO HECYT XUMUYECKHE (POPMYIIbI.

BanentHocts. CtpykrypHble GopMynbl. XUMHUYECKHE AJIEMEHTHI C IMOCTOSIHHOM M TMEepeMEHHOW BaJleHTHOCThIO. BbiBoa (Qopmyibl
COEIMHEHUS 10 BaJeHTHOCTH. Ompeenenne BaleHTHOCTH XUMHUYECKOTo djeMeHTa 1o gopmyre BeriectBa. CocTaBlieHne Ha3BaHUN COCAMHEHUH,
COCTOSIIUX U3 JBYX XMMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH MTOCTOSIHCTBA COCTaBa BEILECTB.

XuMHueckue peakuuu. PeareHThl W MpOayKThl peakiuu. [Ipu3Haky XMMHUUYECKHX peakUuuid. YCIOBHUS MX MPOTEKAHUS U MPEKpPaLICHUS.
Peakuuu ropenus. OK30TEpMUUYECKUE U SJHIOTEPMUUECKHUE PEAKIUH.

3aKOH COXpaHEHHsI MacChl BellecTB. XHMMHUecKue ypaBHeHHUs. CocTaBieHME XMMHUYECKUX ypaBHeHHH. MHQopmaius, KoTopyto HECET
XUMUYECKOE YPAaBHEHHUE.

Knaccudukarus XMMHYeCKHX pEaKIuil M0 COCTaBy M YHCIY PEareHTOB U MPOIYKTOB. THUIIBI XUMHUYECKUX peakiuil. Peakuuu coennnenus,
pasnokeHus, 3aMelIeHus 1 ooMeHa. Karanuzaropsl u katamus.



JdeMoHcTpanuu

Komnnekuust MmarepuanoB v U3JeIUi U3 HUX.

Mopenu, ucroib3yeMble Ha ypokax (U3UKH, OMOJIOTHH U reorpaduu.

OOBbEMHBIC U MIAPOCTEPKHEBBIE MOJIETN HEKOTOPHIX XMMUYECKUX BEIIECTB.

Mogenu KpUCTAITMYECKUX PEIIETOK.

CoOupanue npubopa s IOJydeHHUs ra3a v MPOBEPKa €ro Ha TePMETHYHOCTb.

Bo3srounka cyxoro sibaa, oaa uiv HadTamuHa.

ArperaTHble COCTOSIHUSI BOJIBI.

Paznenenne nByx HECMEMIMBAOMIUXCS KUIKOCTEH C IIOMONIBIO JEITUTEIBHON BOPOHKH.
JucTtunnarop u ero padoTa.

YcranoBka a5 GpuibTpoBaHUs U €€ paboTa.

YcTraHoBKa /715 BelapuBaHus U e€ padoTa.

Komnekuust Ob1TOBBIX TPHOOPOB 7151 GUIBTPOBAHUS BO3TyXa.

Paznenenue kpacsiero BemiecTBa aomacTepa ¢ MOMOIIbI0 OyMaXHOH XpomaTorpaduu.

Mogenu amIoTpONHBIX MOIU(DHUKAIIAN YTIAEPOIa U CEPHI.

[Tonyuenue o30Ha.

Hoptpers: U. 5. bepuemnyca u JI. . Menneneesa.

KopoTtkonepuoanslil 1 IIMHHONEPUOAHBIA BapuaHThl [lepuoanyeckoii cuctemsl 1. 1. MenaeneeBa
KoHcTpyrnpoBaHue mapocTepKkHEBbIX MOAENEH MOJIEKYI.

Annapar Kunna.

Pa3noxxenune Guxpomara aMMOHHSL.

I'openue cepbl U MarHueBOil JIEHTHI.

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

OMBITHL, WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS] MAcChl BEIIECTB.

I'openue docdopa, pacTBopeHre IpoAyKTa TOPEHUS B BOJIE M UCCIIEI0OBAHUE MOTYYEHHOTO PacTBOPA JTAKMYCOM .
B3anmonencTBue COSIHOM KUCIIOTHI C IUHKOM.

[Tomyuenue runpokcuna meau(Il) u ero pasnoxxkeHue Mpu HarpeBaHUU.



JlaGopaTopHbIe ONBITHI
. O3HaKOMJICHHE C KOJIJIEKIIMEH Ta00paTOPHOM TTOCY/IBI.
. IIpoBepka npubopa Juist NOIy4YeHUs ra30B Ha FT€PMETUYHOCTb.
. O3HaKoOMJICHHE C MUHEpaTaMu, 00pa3yronuMy IPaHUT.

. IIpuroroBieHue reTeporeHHON CMECH MOPOLIKOB CEPBI U XKEeJle3a U UX pa3zeiieHuE.

1
2
3
4
5. BzaumozeiicTBie pacTBOPOB XJIOPHIOB M MOIUIOB KajlKs C PACTBOPOM HUTpara cepebpa.
6. IMonyuenne rugpokcuna meau(ll) u ero B3anMoefCTBHE C CEPHOM KHUCIOTOMA.
7. B3auMoeiicTBIE pacTBOPa COJIBI C KUCIOTOM.
8. IIpoBepka 3aK0HA COXPAHEHUS MACChI BEIIECTB HA IPHMEPE B3aUMOICHCTBUS IEIOYU U KUCITOTHI.
9. TIIposepka 3ak0oHA COXpaHEHHUS MACCHI BEMIECTB HA IPHMEPE B3aUMOIeHCTBUS mENoun u comm xenesa (111).
10. Pasnoxenne nepokcuaa BOIOPoOaa ¢ MoMoIIbio okcuaa mapranna (1V).
11. 3amermenue xene3omM Meay B MEIHOM KYIIOPOCE.
IIpakTHyeckue padoTbl
1. 3HaKOMCTBO ¢ JabopaTopHbIM obOopynoBaHueM. [IpaBuna TeXHMKH 0€30MAaCHOCTH TpH paboTe B KaOmHeTe XUMUU. HekoTopwie BHIIbI
pabor.
2. AHamu3 noYBbl
BaskHeiiliue npeacraBuTe/ i Heoprannieckux BemectTs. KosinuecTBeHHbIE OTHOLIEHUS] B XUMHUH
Cocras Bo3ayxa. [Tonstre 06 06bEMHOI T0JIe KOMIIOHEHTA MPUPOAHOM ra30BoOi cMecH — Bo3ayXxa. Pacuér o0bEmMa KOMIIOHEHTa
ra3oBOi cMecH Mo ero 00beMHOMU J0JIe U HAa000POT.
Kucnopoa. O3on. [Tonyuenue kuciopona. Cobupanue u pacro3HaBaHue KHUCIOpoia. XMMHUECKHUE CBOMCTBA KUCIOPOAa: B3aUMOJICHCTBUE C
MeTaJJlaMi, HEeMeTaJUIaMU U CIIO’KHBIMU BelecTBaMu. [IpuMenenue kucnopoaa. KpyroBopot kuciopoaa B mpupoie.
Oxcuapl. OO6pazoBaHue Ha3BaHUN OKCHIOB O UX hopmynaM. CocTtaBieHue GopMys OKCUAOB MO X Ha3BaHUAM. [IpeacraBuTenu OKCUIOB:
BOJIa U YIJIEKUCIIBIH ra3, HeraméHasi u3BeCTh.
Bonopon B mpupoe. dusndeckne 1 XMMUYECKUE CBOIMCTBA BOAOPO/IA, €T0 MOJIyUYeHUE U TPUMEHEHHE.
Kucnotsl, ux cocraB u kinaccuduxanus. Maaukatopsl. Tabnuna pactBopuMoctr. CossiHasi U CepHAast KUCTIOTHI, X CBONCTBA U
MIPUMEHECHHE.
Conu, ux coctaB 1 Ha3BaHusl. PacTBOpUMOCTH coseld B Boje. [IpeacraBurenu coneii: XJiopu HaTpus, KapOoHaT HaTpus, (hocdaT KalbLus.
[Toctosinnas ABoranpo. KonmndectBo BemectBa. Moins. MossipHast macca. KpaTHble e IMHUIIBI H3MEPEHUS KOJIMYECTBA BEIIeCTBA —



MUJUIUMOJIb U KHJIOMOJIb, MUJUIUMOJIIPHAS. U KWJIOMOJISIPHAs. MAacChl BELLIECTBA.
Pacuérsl ¢ ucnonbp30BaHNEM TIOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS MAaCCa», «ITOCTOSTHHAS ABOTAIPO».
3axoH ABorazapo. MoJsipHblii 00bEM razo000pa3HbIX BeuecTB. OTHOCUTENbHAS IIOTHOCTD OJIHOTO Ia3a Mo Jpyromy.
KpartHbie equHUIBI U3MEPEHUST — MIJUTUMOJISIPHBIN M KUJIOMOJISIPHBIA 00beMbI Ta3000pa3HbBIX BEIIECTB.
Pacu€rhl ¢ uCmonp30BaHUEM MOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM ra30By, «IIOCTOSTHHAST ABOTAIPO».
Pacuérbl ¢ rcnonb30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJIIPHBIA 00BEM Ta30B», «4UCI0 ABOTapoO».
I'unpocdepa. KpyroBopoT Boasl B npupoae. Pusndeckue 1 XUMUUYECKUE CBOMCTBA BOJIbI: B3aUMO/IEHCTBUE C OKCHIAMHU.
OcHoBanusl, ux coctaB. PacTBopuMOCTh OCHOBaHMIl B Boje. V3MeHEeHue OKpacku WHIMKATOpOB B IeIo4yHOU cpexae. IIpeacraBurenu
IeI0ue: THAPOKCHU Il HATPUS, KAJIUS U KaJIbITUSI.
PactBoputens u pacrBopéHHOE BemiecTBO. PactBopbl. PactBopenue. ['mapatel. MaccoBas A0Jis pacTBOPEHHOTO BellecTBa. Pacyérsi,
CBSI3aHHBIE C HCMOJb30BAHUEM MOHATHS «MACCOBAsl 10J151 PACTBOPEHHOTO BELIECTBAY.
JdeMoHcTpanuu
*  OmnpeneneHue copepxKaHus KUCIOPOIa B BO3IyXE.
* [losyueHune KUCIOpPOAA PA3IOKEHUEM MIEPMAHTaHaTa Kajausl U MEPOKCUAA
BOJIOPOJA.
* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJBI.
* Pacno3HaBaHue KHCIOPOAA.
* T'openue maruus, xxesnesa, yris, cepsl U ocopa B KUCIOPOJE.
*  Koutekius OKCUI0B.
* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPOJIA.
* T'openue Bomopona.
* BzaumoseiictBue Bogopoa ¢ okcuaom meau(ll).
*  Koekuus MuUHEpalbHbIX KUCIOT.
* IlpaBuno pa3baBneHus: cepoil KUCIOTHI.
*  Komnekuus cosnen.
* Tabnuma pacTBOPUMOCTH OCHOBAHMI, KUCJIOT U COJIEH B BOJIE.
* HexoTopble MeTaIlIbl, HEMETAILIBI U COEAMHEHUS] KOJIMYECTBOM BelllecTBa B | MOJIb.

*  Mozenb MOJISIpHOTO 00bEMa ra3000pa3HbIX BEIIECTB.



JlabopaTopHbIe ONbITHI
12.  TlomyrHeHHE U3BECTKOBOM BOJbI IIPU MPOITYCKAHUH YIIIEKMCIIOTO Tasa.
13.  IlomydeHue BoOOpOaa B3aMMOENCTBUEM IIMHKA M COJISHOM KUCIIOTBL
14.  PacnosnaBaHue KHCIIOT MHAXKATOPAMH.
15. H3meHenue OKpacKu MHIMKATOPOB B LIEJIOYHOI Cpele.
16. OsnakomiieHHE ¢ MpenmapaTaMy JOMAIIHEH MM IIKOJBHOM anTeYkd — PacTBOPaMM TIEPOKCUIA BOJOPOJA, CIIMPTOBOM HACTOMKM HOJA U
HaIIATBIPHOTO CIIHUPTA.
IpakTHyeckne padoThI
3. Tonyuenne, cobupaHye U pacto3HaBaAHUE KHCIOPOA.
4. Tlonyuenwue, coOMpaHKe U PaCIO3HABAHUE BOJOPOIA.
5. TlpuroToBiieHHE PaCTBOPOB COJIEH C MX 3aJaHHON MacCOBO JIOJIEIA.

OcHOBHBIE KJIacChl HEOPraHMYecKux coequHennii O6o0meHne cBeieHnii 00 OKCHUIax, UX Kiaccu(pukanuy, Ha3BaHUAX U

cBoricTBax. CriocoObl OJIy4E€HUST OKCHIOB.

OcHoBanus, X Kiaccu(uKaius, Ha3BaHUS W CBOMCTBA. B3anuMojeiicTBUE ¢ KUCIOTaMH, KHCIOTHBIMH OKCHIAMHU U COJisiMU. Pa3noxenue
HEPacCTBOPUMBIX OCHOBaHHUH. CITOCOOBI TIOJy4eHUsT OCHOBAHHIA.

Kucnorel, ux xkmaccudukanmss u Ha3BaHus. OOmMEe XUMUYECKHE CBOMCTBA KHCIOT. B3anMoneiicTBHE KHCIOT C MeETaJlaMHu.
DJIEKTPOXUMHUYECKUH Pl HANIPSHKEHUN MEeTaIIOB. B3auMoneiicTBUE KUCIOT C OKCHUJIaMHU METaJIJIOB.
B3anmopeiicTBre KUCIOT ¢ OCHOBAHUSMM — PEaKIus HeuTpanu3anuu. BzanMoaelicTBue KUCioT ¢ COJISIMH. [Tonyuenue
OECKHCIOPOTHBIX
U KUCJIOPOJCOAEPKAIIUX KUCIIOT.

Conu, ux kinaccudukanys u cBolcTBa. B3anmomelicTBre coneit ¢ MmeTamiaMu, 0COOCHHOCTH 3THX peakiuid. B3anmoaeicTBue coei ¢
COJISIMU.

I'eneTnueckue psabl MeTauia U HeMeTalla. ['eHeTnyeckas CBsi3b MEXK/y KI1aCCaMU HEOPTraHUYECKUX BELIECTB.
JlabopaTopHbIe ONBITHI
17. B3aumopelicTBue OKCUAa Kby ¢ BOJOM.
18. TTomyTHEHME H3BECTKOBOM BOJIBI.
19. Peakius HeiiTpanusanuu.

20. TMonyuenue ruapokcuaa Meau (1) u ero B3anmoeiicTBUE ¢ KUCIOTOM.



21. Pasnoxenne ruapokcuna meau (1) mpu narpesanum.
22. B3aumoielicTBHE KUCIOT C METAJIJIAMHU.

23. B3aumoielicTBHE KUCIOT C COIAMHU.

24. O3HaKOMJIEHHUE ¢ KOJUIEKIMEHN COJIEH.

25. Bzaumonelicteue cynbdara meau(Il) ¢ xkenesom.
26. B3aumoeiicTBre conel ¢ COISIMHU.

27. TeHeTnyeckas CBSI3b Ha MpUMEPE COCTUHEHUN MEJIN.
IMpakTnyeckue padoTnbl

6. Pemenue >KCIEpUMEHTAIBHBIX 3a/1a4.

Ilepuoanyecknii 3axoH 1 Ilepuoanyeckas cucreMa XMMHYECKUX 3JICMEHTOB
. . MeHaeneeBa U CTPOEHHE ATOMA

EcTtecTBenHble cemMeiicTBa XUMUYECKHUX 3JIEMEHTOB:IIIEJIOUHBIE U IIEJIOYHO3EMEJIbHbIE METaJlIbl, TaJIOT€Hbl, MHEPTHbIE (OJaropoaHbIe)

ra3pl. AMGoTepHOCTh. AM(OTEpHBIC OKCHABI U THAPOKCUIBI. KOMITIEKCHBIEC COTH.

Otkpsitre . . MenaeneeBbiM [leproanueckoro 3akoHa v co3ganue uM [lepuoanaeckoil CuCTeMbl XUMMUYECKUX 3JIEMEHTOB.

ATOoMBI Kak (opma CyIIEeCTBOBaHHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEJEHUS O CTpPOEHUMHM aTOMOB. Jloka3aTenbCTBa CIOXKHOCTU
cTpoenus aromoB. OnbIThl Pesepdopaa. [InanerapHas Moaens cTpoeHus aToMa.

CocraB aTrOMHBIX sAep: HPOTOHBL, HEUTPOHBI. OTHOCUTENbHAs aTOMHAs Macca. B3auMocCBsI3b MOHATUN «IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJbHAsI aTOMHAs1 Macca.

Mukpomup. OnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX YPOBHEH aToMOB XuUMUYeCKUX 31eMeHTOB NoeNe 1-20. IlonsiTue 0 3aBeplIeHHOM
3JIEKTPOHHOM YpPOBHE.

W3oronbl. ®usnueckuil cmbica cuMBoiuku [lepumonnmdeckoit cuctemsl. CoBpeMeHHas QopmynupoBka Ileproauueckoro 3akoHa.
W3meHeHust CBOMCTB 2JIEMEHTOB B MEPHOaX U TPYIax, Kak GYHKIHS CTPOCHHUS ANEKTPOHHBIX 000I0YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTalljla U AJIeMEeHTa-HeMeTallla 1o MX MoJjioxkeHuto B [lepuoanueckoii cucteMe xumuueckux snemeHTos 1. U.
Menneneesa.
JdeMoHcTpanuu

* Paznuynbie GOpMBI TAOIUIl IEPUOANUECKON CHCTEMBI.

*  Mopgenuposanue nocrpoenus Ilepuoanueckoii cucrems! 1. 1. Menneneesa.



® MO[[CJ'II/I ATOMOB XUMHUYECCKUX JJIEMCHTOB.
*  Moenu aTOMOB DJIEMEHTOB 1—3-r0 Nepro 0B
JlabopaTopHble ONBITHI.
28. Tlonyuyenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIEOBAHUE ETO CBOWCTB.

XumMuueckas ¢cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€akuumn

WNonnas xumuueckas cBsi3b. loHbI, 00pa30BaHHbIE aTOMaMH METAJIJIOB M HeMeTa/IoB. CxeMbl 00pa30BaHusl MOHHOW CBSI3U JUIsl OMHAPHBIX
coenuHeHnil. loHHbIE KpUCTaINIMYeCKHe PeETKY U (PU3HUECKUe CBOWCTBA BEIIECTB C ATUM TUIIOM pet€Tok. [lonsTue o popmynbHOM eauHMLe

BEIIECTBA.
KoBanenTHast xuMuueckasi CBsI3b. DJEKTPOHHbIE M CTPYKTypHble (opmynbl. KoBaneHtHas HemomsipHas cBsi3b. CxeMbl 00pa3zoBaHHS
KOBAJICHTHOM CBSI3M U1 OMHApHBIX COeAMHEHUN. MoJekyasipHble U aTOMHbIE KpHUCTaNIMYeCKHe PEeHIETKU, U CBOMCTBA BEIIECTB C 3TUM THUIIOM

PEUIETOK.
DNEeKTPOOTPUIIATEIILHOCTh. Psiim amekTpoorpuniaresbHocTH. KoBanieHTHas mojisipHas XuMudeckas cBsi3b. Jlumosb. CxeMbl 00pa3oBaHUS

KOBaJICHTHOM TOJISIPHOM CBSI3U 11 OMHAPHBIX COeAMHEHUN. MoJeKynspHble U aTOMHbIE KpPUCTAINTMUYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C ITUM

TUIIOM PEIIETOK.
Meramueckass XMMUYECKasi CBSI3b M METAJUIMUECKasi KpUCTaJUIM4ecKkas pemérka. CBoWCTBa BEWIECTB C 3TUM TUIIOM pemeTok. Enunas

nprupoaa XUMHYCCKHUX CBsI3€.
CreneHb OKMCIICHUS. CpaBHeHI/IC CTCIICHU OKHUCJICHUA U BAJICHTHOCTH. HpaBI/ma pacqéTa CTEIIEHEH OKHCIICHHS 110 (bopMynaM XUMHNYCCKUX

COECIUHEHU.
OKHUCIUTENEHO-BOCCTAHOBUTENbHBIE peakiuuu. OmnpenencHUe CTENeHEeW OKUCICHHS i 3JIEMEHTOB, O0pa3yIoIIMX BEIIEeCTBAa Pa3HBIX

KJaccoB. Peaknuy HMOHHOrO OOMEHa W OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC peakmuu. OKHCIUTEIb W BOCCTAHOBHUTENb, OKHUCICHHE U
BoccTaHoBlieHHE. COCTaBJICHHE YPaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINIl METOJOM AIIEKTPOHHOTO OaaHca.
JdeMoHcTpanun
*  Buneo ¢parmenTs u cnaiiapl «MoHHAS XUMUYECKas CBS3b ».
¢  Konnekuus BemecTB ¢ MOHHOH XUMHUYECKOH CBS3BIO.
*  MoJaenu HOHHBIX KPUCTAIIMYECKUX PEIIETOK.
*  BuzaeodparmenTs! u ciaiiibl «KoBaTeHTHAIXUMHUYECKAS CBS3hY.

® KOJ'IJ'ICKL[I/U{ BCIICCTB MOJICKYIIAPHOT'O U aTOMHOTO CTPOCHHUA.



Mogenu MONIEKYJIAPHBIX U ATOMHBIX KPUCTAIMYECKUX PELIETOK.
BuneodparmenTs! u ciiaiiapl «MeTandeckass XAMAYECKas CBSA3hY.
Komnexnus «MeTaisl ¥ CIiiaBbb».

B3aumopeiicTBre IIMHKA ¢ Cepoi, CONSTHOM KucioToit, xiopumom menu (11).
l'openue maruus.

B3anmopeiicTBre XJIOPHOW U CEPOBOJOPOTHOM BOJIBI.

JlabopaTopHble ONbITHI

29. W3roToBneHue MOJENH, HIUTOCTPUPYIOIIEH CBOMCTBA METAIUTMYECKOM CBI3H



Coneprxanue nporpamMmsbl
Xumusa 9 kiaace
(68 uacos, 2 yaca B Hej1eJII0)
IloBTOpEeHuUe u 00001IeHHE CBeIEHUIT 110 KYypcy 8 Kiacca

bunapubie coenuaenus. OKCHIBI coe00pasyrome U Hecoeoopasyromue. [ uapokcuisl: ocHoBaHus, aM(oTepHbIe, KHCIOThI. CpeaHue,
KHCJIbIE, OCHOBHBIE COJIHU.

O06o001eHre cBeIeHni 0 XUMHUECKUX peakiusix. Kinaccuduxaius XMMUYECKUX PEAKIIUi 110 Pa3IMYHBIM OCHOBAHUSIM: COCTaBY U YUCITY
pearupyromux u o0pa3yronuxcsi BEMIECTB, TEIUIOBOMY P eKTy, HAlIpaBJICHUIO, U3MEHEHHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00pa3yIoIIuX
pearupyroime BemecTna, pase, HCroJb30BaHUIO KaTaau3aTopa.

[TonsaTHE O CKOPOCTH XUMHUYECKOH peakiuu. DakTophl, BIUSIONNE HA CKOPOCTh XUMUYECKUX PEAKIIUi: TPUPOIa pearupyroiux BEIIeCTB,
WX KOHIIEHTpAIUs, TeMIIEpaTypa, IO b COMPUKOCHOBEHHS, HATMYNE KaTaim3aTopa. Karamus.

JdeMoHcTpanuu
*  O3HAKOMJICHHE C KOJIIEKIMSIMHU METAJUIOB U HEMETAIIOB.
* O3HAKOMJIEHHUE C KOJUIEKIIMSAMU OKCUIOB, KUCIOT U COJIEH.
* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOHN peaklUy OT IPUPO/Ibl pearupyolIuX BEeIIeCTB.
* 3aBHUCHMOCTb CKOPOCTH XUMHUYECKOH peakiuu OT KOHIEHTPALMU PearupyolnuX BEeIIecTB.
* 3aBHUCHMOCTbh CKOPOCTU XUMHUUYECKOHN peakluu OT IUIOIaIn
CONPUKOCHOBEHHUS PEarupyrouux BeMECTB («KUTIALIUI CIO»).
* 3aBHUCHMOCTb CKOPOCTU XUMHUYECKOHN peaklUu OT TEMIIEPATyphl pearupyooIux BelecTB.
JlaGopaTopHble ONBITHI
BiaumoseiicTBue aMmmMHaka 1 XJIOpOBOJAOPOIA.
Peaknus HeTpanuzanum.
Habmronenue TemnoBoro addexra peakiuu HeUTpain3aimm.
BiaumoneiictBue cepHoit kucnoTsl ¢ okcugom meau (II).

Paznoxenue MEpOKCHIa BOAOPOJaa C MIOMOIIBIO KaTala3bl KapToq)eJ'IH

ook wdE

3aBHCHMOCTb CKOPOCTH XMMHUYECKON PEAaKLIUU OT MPUPO/Ibl PEarupyIoIINX BEIECTB Ha MpUMeEpe B3aUMOCHCTBUS pacCTBOPOB THOCYIIb(dara
HaTpus U XJopuaa 6apusi, THOCYIb(aTa HaTPUS U COJITHON KUCIIOTBHI.

7. 3aBHUCHMOCTh CKOpPOCTH XHMHUYECKOH peaknuuu OT HpUPOJAbl METAJIJIOB IIPHU UX B3aMMOJACHCTBUHU C COJISHOM KHCIOTOM.



8. 3aBHCUMOCTBH CKOPOCTH XMMHYECKOM PEAKIIMU OT MPUPOIbI KUCIOT IPH B3aUMOICHCTBHH UX C HKEIE30M.

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

10.  3aBHCMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPALHH.

11.  3aBuCHMMOCTH CKOPOCTH XMMHUUYECKON PEAKIIUH OT ILIOIIA[1 CONPUKOCHOBEHHUS PEArHPYIOIIUX BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIIUH OT KaTalIu3aTopa.
XuMHYeCKHE PeaKMU B PACTBOPAX IJIEKTPOJIUTOB

[TonsaTre 00 AAEKTPOIUTHYECKON AUCCONMAIMH. DIEKTPOIUTHI U HEAICKTPOIUTHL. MeXaHU3M AUCCOIHAIIMH SJIEKTPOJIUTOB C PA3TUIHBIM
xapakTepoM CBsi3H. CTETIeHb JIEKTPOTUTHIECKOM nrucconnanun. CHIbHBIC U C1a0ble JIEKTPOTUTHIL.
OcCHOBHBIE TIOJIOKEHHSI TEOPHH JIEKTPOJUTHUUECKON aucconuanuu. Kinaccudukamus HOHOB U UX cBoWcTBa. KMCIOTHI, OCHOBAHUS U COJU
KaK AJIeKTpoauThl. VX kmaccudukanus u JucComranms.
OO0mue XMMUYECKHEe CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKH WHIUKATOPOB, B3aMMOJICUCTBUE C METAJNIaMU, OKCHIAMH W THIPOKCHIAMH
METAJUUIOB M COJISIMU. MOJIEKYIISIpHBIC U HOHHBIE (TTOJTHBIC U COKPAIIEHHBIC) YPABHEHHS PEAKITUH.
XUMUYECKUH CMBICIT COKPAIIEHHBIX YPAaBHEHUM. Y CIIOBUS MPOTEKAHUA PEAKIIUN MEXKTY DJICKTPOJIUTAMHU JI0 KOHIIA. Ps/T aKTUBHOCTH METAJJIOB.
OO01mMe XMMHYECKHE CBOKMCTBA IIENIOYEH: B3aUMOACHCTBIE ¢ KUCIOTAMH, OKCHIAMH HEMETAJIIOB, coiaMu. OOIe XMMHYECKHE CBOICTBA
HEpPAaCTBOPUMBIX OCHOBAHUM: B3aMMOJCHCTBHE C KACIOTAMHU, PA3JIOKEHUE ITPU HAarPEBAHUM.
OO0mue XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KUCIOTAMHM, IIEI0YaMH, COJISIMH M MeTajulaMHu. B3aumojelicTBue
KHCJIBIX COJICH CO IIeI0YaMu.
I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH C BOJOW. [ 'MIpoJsM3 COJIM CHIIBHOTO OCHOBAHHUS M c1ab0oi KUCIOTHL ['mapomms comm
c1aboro OCHOBaHUA U CUIIbHOM KucaoThl. [1Ikana pH.
CBolicTBa KUCJIOT, OCHOBAHM, OKCHUJIOB U COJIEH B CBETE TEOPHUH AIEKTPOITUTUUYECKON JUCCOLMAIIMU U OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKiuu.
JdeMoHcTpanuu.
* lcnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTb.
*  3aBHCHUMOCTb JEKTPONPOBOIHOCTH YKCYCHOM KHCIOTBI OT KOHLEHTPALIH.
* JIBM>KEHHE OKPAILIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

® Onpe;[eﬂeHHe XapakTepa CpCabl B paCTBOpPAX coJeit.



JlabopaTopHble ONBITHI.

13. Jluccounanus caaObIX >JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KMCIIOTHI.

14. Vismenenune oKpacku HHIMKATOPOB B KUCIOTHOMU CPEJIE.

15.  Peakums HelTpanmM3aluu pacTBOpa MIEIOUU PA3IMIHBIMHU KUCIOTAMM.

16. Ilomyuenue rumpoxcuna meau (I1).u ero B3anmoneicTBHE ¢ Pa3IMYHBIMU KMCIOTAMH.

17. BzaumoelicTBue CHIBHBIX KUCTOT ¢ okcuaoM meau (11).
18-20. BzanmoaeiicTBrE KUCIOT C METAJJIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlonyuenue CTyqHs KDEMHUEBOM KHCIOTHL

23. KauecTBeHHas peakiys Ha XJIOPHUJL - MK CYIbhaT-uoHbI
24. Vi3sMeHeHne OKPaCKHM MHIMKATOPOB B IEIOYHOM CPEJIE.
25. B3anMoIelCTBHE IEI0Yel ¢ YIIIEKHCIIBIM Ta30M.

26. KayecTBeHHAas peakiys Ha KATHOH aMMOHHSI.

27. Tonyuenue ruapoxcua meau (1) u ero pasnoxenue.

28. B3zaumoelicTBie KapOOHATOB ¢ KMCIOTAMH.

29. Tlonyuenue ruapoxcuna xenesa(lll).

30. BzaumopeiicTBue xenesa ¢ pactBopoM cyiabdara memu (1)
IIpakTHyeckue padoTbl

1. CsolicTBa KUCIIOT, OCHOBAHM, OKCUJIOB U COJIEH B CBETE TEOPUH JIIEKTPOJMTHIECKON JUCCOLMALH U OKUCIUTEIBHO -
BOCCTAHOBUTEIILHBIX PEAKIMIA

HemeTanabl 1 UX cOeTUHEHUS
CTpOGHI/Ie dTOMOB HEMCTAJIJIOB U HUX ITOJIOKCHUC B HepHOﬂHqCCKOﬁ cucreme. Psan SJICKTPOOTPULIATCIIBHOCTH. KpI/ICTaJ'IJ'II/ILIeCKI/Ie peI_HéTKI/I
HEMCTAJUIOB — IIPOCTBIX BCIICCTB. AJIJ'IOTpOHI/IH u eé IMPUYIUHBIL. du3nyeckue CBOMCTBA HEMETAJIIOB. O6IJ_II/IC XHUMHUYECKHE CBOMCTBA HEMETAIIOB:
OKHCIIUTCIBHBIC 1 BOCCTAHOBUTCIILHBIC.
FanoreHH, CTPOCHUC UX aTOMOB U MOJICKYIL. du3znyeckue U XUMHYECKHE CBOMCTBA TaJlOT€HOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB
TaJIOTCHOB B 3aBHUCUMOCTU OT HMX IIOJOXCHHSA B HCpHOI[PI‘-ICCKOﬁ cucreMe. HaxoxxaeHue rajioreHoB B npupoac n HUX MOJTYUYCHHUC. 3HaueHUE U
MMPUMCHCHUC I'aJIOT'CHOB.



I'anoreHoBOIOpPOABI M COOTBETCTBYIOIIME MM KHUCIIOTHI: IIJIaBUKOBas, COJIsHAs, OpOMOBOAOPOIHAs, HMOAOBOAOPOJHAs. [ 'alnoreHupsbl.
KauectBenHnbie peakiuu Ha rajJoreHu1-uoHbl. [I[pumMeHenne coeIMHeHM rajJoreHoB U UX OMOJIOTHYecKasi poJib.

Oo6mas xapakrepuctuka sieMeHToB VIA-rpynmel. Cepa B pupojie U €€ noaydeHne. AJIIOTPOITHBIE MOTUGPUKAIIMN CEPhl U UX CBOMCTBA.
XHUMHUYECKUE CBOMCTBA CEPHI U €€ MPUMEHEHUE.

CepoBOIOPO/: CTPOCHHE MOJICKYIBI, (U3UYECKME W XMMHUYECKHE CBOWCTBA, MONydeHHEe M 3HadeHWe. CepoBONOpOJHAS KHUCIIOTA.
Cynbdunel 1 ux 3HaueHue. JIFoMMHOOPHI.

Oxkcun cepsl (1V), ceprucras kucnora, cyasdursl. KauecTBeHHas peakius Ha Cyab(QUT-muoH.

Oxkcun cepsi (VI), cepras kucnorta, cynbdarel. Kpucramioruaparel. KauectBenHas peakius Ha CylibgaT-HOH.

CepHasi KuCJOTa - CHUJBHBIN 3eKTpodauT. CBOMCTBa pa30aBIEHHONW CEPHOW KHCIIOTHI, KaK THUIHUYHOM KHUCIOTHI: B3aHMMOJICUCTBHE C
MeTaJUlaMH, OCHOBHBIMH M aM(pOTEPHBIMU OKCHUIaMHU, OCHOBAaHUSMHU U aM(POTEPHBIMH THAPOKCHUIAMH, coJisiMH. KadecTBeHHas peakius Ha
cynbdaT-uoH.

OO6mrast xapaktepucTtuka 3jeMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa W MOJEKylbl. DU3MYecKue W XUMUYECKHE CBOMCTBA W
MIPUMEHEHHE a30Ta. A30T B IPUPO/JIE U €r0 OMOJIOTHYECKAs! POJIb.

AMMHaAK, CTpOEHHE MOJEKYJIbl M (U3UYECKHE CBOWCTBA. AMMMAYHas BOJA, HAMIATBIPHBIM COUPT, THApAT amMmuaka. J[oHOpHO -
aKLENTOPHBIM MexaHu3M oOpa3oBaHHMs KaTMOHa amMMoOHMs. BoccranoBurtenbHble cBoiicTBa amMmuaka. Coiau aMMOHHS M HMX IpHUMEHEHHE.
KauecTBeHHas peakuys Ha KATHOH aMMOHHUSI.

Oxcuapl azoTa: HecosnaeoOpas3yrolre M KHCIOTHbIE. A30THUCTasi KUCIOTAa M HUTPUTHL. A30THas KUCJIOTa, €€ IMOJydYeHHWE U CBOMCTBA.
Hurtpartsl.

®docdop, crpoerne aroma u amitorponus. Pochuasl. Pochun. Oxcun docdopa(V) u oprodhochopnas kucnora. Docdarel. DochopHbie
ynoopenusi. THCeKTUIMIBI.

O6mas xapakTepuctuka sneMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHUS aTOMOB, MPOCTHIX BEIIECTB U COSAMHEHUN B 3aBUCUMOCTU OT
MoJIokeHus sneMeHToB B [lepuoauueckoii cucteme. Yriaepoa. AJNIOTPONHbIE MOAU(PHUKAIIMK: anMma3, rpadut. AMop(dHBIN yriaepoa U ero copra:
caka, aKTUBHPOBAHHBIN Yroib. AncopOuus. XuMudeckue cBoicTBa yriepoaa. KokcoxuMmudeckoe Mpou3BOJICTBO U ero mpoaykuus. Kapousl.

Oxcup yraepona(ll): crpoenue mosexynbl, moiaydeHue u ero cBoictBa. Oxcun yriepona(lV): ctpoeHue MONEKyInbl, MOJTY4eHUE U €ro
cBO¥cTBa. YrosabpHas kucioTa. Coiau yroiabHON KUCIOTHI: KapOOHATHI U THAPOKapOOHATH. TexHudyeckas U MUIleBas Co/a.

Heoprannueckue u opraHu4eckue BEIIECTBA. YTIEBOJAOPOAbl. XUMHUECKOE CTPOCHUE OPraHUYECKUX BEIIECTB, KAK MOPSAJIOK COCTUHEHUS
aTOMOB B MOJIEKYJIE€ IO BaJICHTHOCTH.

Mertan, 3TaH, Kak MpeJelbHbIE YIIIeBOJOPOAbl. DTUIIEH U alleTHIIeH, KaK HempeaeibHble (HEHACBIIIEHHBIE) yriieBoaopoabl. ['opeHue
yriaeBo10poJoB. KauecTBeHHbIE peakuy Ha HEMpeIeIbHbIE COCIUHEHHUSL.



OTWIOBBIN CIIUPT, €r0 MOJyYeHHE, MPUMEHEHUE U (usnonornyeckoe aeiicteue. TpéxaToMHbld ciupT riaunepu. KauecTBeHHAs peakius
Ha MHOTOQTOMHBIE CITUPTHL. YKCYCHAsS - TPEACTABUTEINb Ki1acca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero atoma u coiictBa. Kpemuuit B npupoae. Cunmnuuasl u cuinad. Oxeun kpemuusi(1VY). Kpemuuesas kuciora u eé
COJIH.
[Tpou3BoicTBO cTeKIa U rieMeHTa. [IpoayKIns CHITMKATHON IPOMBIIIUICHHOCTH: ONTHYECKOE BOJIOKHO, KepamMuka, dhapdop, dasHc.
OnTHyeckoe BOJIOKHO.
Hemerannel B npupone. @pakunoHHas MEPEroHKa >KUIKOTO BO3[AyXa KaK CIOCO0 MOIy4eHHs KHUCIOpoja, a3ora, aproHa. IlomydeHue
dbocdopa, kpemMHUS, XJI0pa, HoAa. DIEKTPOIU3 PACTBOPOB.
[TonyueHue cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAs! CXEMa, METOJ] KUIISIIETO CJI0sl, PUHIUIIBI TeIII000MeHa, MPOTUBOTOKA U
uupkyasauu. OneyM. [Ipous3BoicTBO aMMHaka: ChIpbE€, XUMHU3M, TEXHOJIOTHYECKas CXeMa.
JdeMoHcTpanuu
e Komnexius HeMeTamioB.
e Mopenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJIIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HaTOp M NPUHLUIBI €TI0 PadOTHI.
e ['opeHue HeEMETaUIOB - IPOCTHIX BEILECTB: Cepbl, (pocdopa, JPEBECHOTO YIJIsl.
e OOpa31bl raJIOreHOB - IPOCTHIX BEIIECTB.
e BsaumopelicTBHE rajIOT€HOB C METANIAMHU.
e BriTecHenue xjopa OpoMOM WK HoJia U3 pacTBOPOB UX cOJIei
e Kosexuus npupoaHbIX COEAUHEHNN XJI0pa.
e BsaumopgelicTBre cepbl C METAIAMU.
e ['opeHnue cepsl B KUCIOpOAE
o Komnekus cyabGUIHBIX Y.
e KauyecTBeHHas peakuus Ha Cyab(pua-uoH
e OO6eciBeurnBaHNE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.
e B3saumozelcTBUE KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.
e OOyriMBaHHE OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTOM.
e Jlnarpamma «CocTaB BO3oyXa».
e Buneodpparmentst u cnaiiapl «Ituusu 6azapbi».



[Tomy4yenue, cobupanue u pacro3HaBaHHE aMMHAKA.

Paznoxxenue Ouxpomara aMMOHUS.

B3anMoeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJIBIO.

l'openue wyepHoro mopoxa

Pa3noxxeHne HUTpara Kajaus U TOPEHUE JPEBECHOTO YrOJbKa B HEM

O06pa3isl TpupoAHBIX coenuHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPOJIE.

[Tonydyenue 6emoro pocdopa u UCTIBITAHHE €TO CBOMCTB

Komnexnust «O6pasiisl IpUPOIHBIX COSTUHEHUN YTIAEPOIa»

[Toptper H. /1. 3enunckoro. [lormomenne akTHBUPOBAaHHBIM YIIEM pacTBOPEHHBIX BENIECTB HJIA a30B.
YeTpoiicTBO MPOTUBOTA3A.

Monenu MoJeKys1 MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3anmopeiicTBre sTreHa ¢ OpOMHOM BOJION M pacTBOPOM IEpMaHTaHaTa Kajusl.
OO0mre XuMUYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOM KHUCIIOTHI.
KauectBenHas peakuus HA MHOTOATOMHBIE CIIUPTHI.

Komnekuust «O6pa3iibl IpUPOIHBIX COSIUHEHUM KPEMHUS.

Komnekuus crekna, KepaMHUKH, IEMEHTA U U3JEIHI U3 HUX.

Komnexuus npoayKuuy CUIIMKaTHOW MPOMBIILIIIEHHOCTH.

BuneodparmenTs! u ciaiasl «[Ipou3BoaACTBO CTEKIIA U IIEMEHTAY.

Komnekuus «IIpupoiHpie coeMHEHN HEMETAILIIOBY.

BuneodparmenTs u crnaipl «DpakimoHHAas EPETOHKA KUIKOTO BO3IyXa»
BuneodparmenTsl u cnaiiasl «llonydenrne Bogopoia, KUCIOPOIa U FAJIOT€HOB IEKTPOIUTHUECKUM CIIOCOOOMY.
Mopenu anmnapaToB AJis IPOU3BOJACTBA CEPHOM KUCIIOTHI.

Mopnenb KUnsmiero ciosl.

Monenb KOJIOHHBI CUHTE3a aMMHMAKa.

Buneodparments! u cnaiiap! « I Ipon3BoICTBO CEPHOM KUCTOTHIY.
Buneogparmentst u cnaiiapl «I [pou3BOACTBO aMMHaKay.

Komnexkuust «CpIpb€ 11 MOJIy4EHUS] CEPHON KUCIIOTBD».



JlabopaTopHbIe ONBITHI

31. Pacnio3naBaHue raJoreHuI-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

33. KayecTBeHHas peaKius Ha KATHOH aMMOHMSI.

34. XuMuueckue CBOWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOIIUTA.
35. KavecTBennsle peakiuu Ha GocdaT-1uoH.

36. IMonyyeHne 1 CBOKWCTBA YrOJILHON KHUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ilpomyckanue yriaeKuCIoro ra3a yepe3 pacTBOP CUIMKATA HATPUSL.
IIpakTH4eckne padoThI

2. W3ydenne CBOWCTB COJSTHON KUCIIOTHL.

3. U3ydeHne CBONCTB CEpHON KHUCIIOTEL.

4. Tlonyyenre aMMHUaKa ¥ U3y4EHUE €r0 CBONCTB.

5. ITonyyeHne yriIekucaoro ra3a ¥ u3ydeHmue ero CBONUCTB.
Metanibl M UX coeITMHEHHUS

Ilonosxenne MeTamioB B HCpHOI[H‘lCCKOﬁ CHCTEMEC XHUMHUYCCKUX 3JICMCHTOB I[ . MeH/:[eneeBa, CTPOCHUE HUX aTOMOB M KPHCTAJIJIOB.
Merannuueckas CBA3b WU MeTaJUITMYecKas KpUCTAJUIMYCCKAA pCI_HéTKa. dusznyeckue CBONWCTBA METAJIOB: QJICKTPO- H TCILUIOIIPOBOAHOCTD,
OTpaxarouias CHOCO6HOCTB, IIacTHYHOCTh. CIIaBBI IIépHLIe 1 OBCTHBIC.

Mertaniapl KaKk BOCCTAaHOBUTEIIU. BJ'ICKTI)OXI/IMI/I‘IGCKI/Iﬁ paa HaprI)I(eHHfI. BzaumopeiictBue MeTaaiaoB C HEMCTalJlaMH, OKCHUIaMH, KHCJIOTaMHU,
COJIsIMU. A.]HOMI/IHOTepMI/IH.

CTpOGHI/IC ATOMOB H IPOCTBIX BEHICCTB HICIIOYHBIX MCTAJLJIOB. 3aBUCHMOCTD (1)I/I3I/I‘IGCKI/IX U XMMHYECKHX CBOMCTB IIEIOYHBIX METAJLIOB OT
3apsAA0B A0€p UX aTOMOB. OKCI/I,I[BI U TUAPOKCUABI HICJIOYHBIX METAJIJIOB, UX IMOJIYYCHHUC, CBOI‘;ICTBa, MMPUMCHCHHUC. Baxueiinine cojiu meI0YHbIX
MCTAJJIOB, X 3HAYCHHUC B J)KUBOM M HEKUBOU IpUpPOAC U B )KU3HU YCIIOBCKA.

CTpOGHI/IC ATOMOB M IPOCTBIX BCIICCTB MICIIOYHO3CMCEIIBHBIX MCTAJIJIOB. 3aBUCHMOCTh (I)I/ISI/IIIGCKI/IX U XMMHYECKHX CBOMCTB IIEI0YHO3EMEIbHBIX
MCTAJUIOB OT 3apsAd0B sAACp HUX aTOMOB. OKCI/I,Z[LI U TUAPOKCHUABI HICJIOYHO3CMCIILHBIX MCETAJIJIOB, UX IOJYUYCHHC, CBOICTBA U IMPUMCHCHHC.



Baxueiinme comu mEnovHo - 3eMeIbHBIX METAJUIOB, UX 3HAYCHHE B IIPUPOJIE U KU3HU yenoBeka. KapOoHaThl U ruipokapOOHATHI KabIHU.

XKe€ctkocTh BOIBI: BpeMeHHass M MocTosiHHAs. CrocoObl ycTpaHeHHs] BpeMeHHOH k€cTkocTd. CrocoObl yCTpaHEHUS! TOCTOSTHHOM KECTKOCTH.

Honursl. COG[[I/IHGHPI?I AJIIOMHUHHA B IIPHUPOAC. XuMmudeckue cBoicTBa amoMuHUsA. OCOOCHHOCTHU OKCHIa W THAPOKCHAA aJTFOMHUHHUA KakK

aM(pOTEepHBIX COeMHCHMH. BaxkHelmme comm aroMuHuS (XJI0pU, Cyabdar).
OcobenHocTr CTpoeHHS aToma xenesa. JKene3o B mpupojie. Baxkueiimme pyabl skeneza. Oxcuabl u ruapokcuabl xene3a(ll) u xemneza(lll). Comm

xenesa(ll) u xene3za(lll). OOHapyxeHHe HOHOB KaTHOHOB JK€JI€3a B pacTBOpE. 3HaUEHUE COEAMHEHUI JKeTe3a.
KOppO3I/I$[ XUMHUYCCKAs U SJICKTPOXUMHUYCCKAs. 3aHII/ITa MCTAJUIOB OT KOPPO3HH. Meramis! B mpupoac: B CBO6OI[HOM BHUJAC U B BUJC COGHHHGHHﬁ.

[Tonstue o metamnyprun. Y€pHas u uBeTHas MeTaiuyprus. [lupomMerannyprus, ruApoMeTauTyprus, 1eKTpoMeTauTyprusi. JJOMEHHBIN MpoIiecc.

[TepepaboTka uyryHa B cTaib. IJIEKTPOJIU3 PACILIIABOB.
JdeMoHcTpanuu

B3anmonelicTBue HaTpus, TUTHS U KaJbLHs C BOJOM.

['openue HaTpusi, MarHus | Keje3a B KUCIOPO/Ie.

Bcenbika TepMuTHON cMecH.

B3anmopeiicTBre cMecH MOPOUIKOB CEPhI U KeJe3a, IIMHKA U CEPBI.

BzanMmoneiicTBue alfOMUHNS ¢ KUCIOTAMU, IIEI0YaMH U BOJOM.

B3anmopericTBue xene3a u MEAU C XJIOPOM.

B3aunMoselicTBre Mey ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTOM M a30THOM KUCIIOTOH (pa30aBIICHHON W KOHIIEHTPUPOBAHHOM ).
Oxkpacka m1aMeHH COeIMHEHUSMHU IEJIOYHbIX METAJIJIOB.

Oxkpacka I1aMeHH COeIMHEHUAMHU IIETOYHO3EMENIbHBIX METAILIIOB .

lNamenue u3BecTu BOJIOM.

[Tonyyenue xECTKON BOABI B3aUMOJACHCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOH.
YcTpanenue BpeMeHHOH KECTKOCTH KUIISTYCHUEM U I00aBKOM CObI.

YcTpaneHue nNocTOSSHHON KECTKOCTU A00ABKOM COMBI.

WNonuts! 1 npuHIUN ux aAeicTBus (BugeodparmMenr).

Kosnnexuust npupoiHbIX COETUHEHUIN aTFOMUHUS.

BuneodparmenTs! u cnaiiapl «OKCH]T AIFOMUHUS U €70 MOAU(DUKAIIAI.

[Tomyuenue ampoTepHOro TUAPOKCUAA ATIOMUHUS U HCCIEOBAHNE €TO CBOWCTB.

KOJ'IJ'ICKLII/ISI «XHUMHYECKUE HCTOUYHUKHU TOKa.



* Pe3ynbTaThl JIMTENBHOTO SKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAJIbHBIX U3/EIIUN B 3aBUCUMOCTH OT YCJIOBHUM IIPOLIECCOB.
* Boccranonenue meaun u3 okcuaa meau(ll) Bogopomom.

* Buneodparments! u ciaipl «[[pou3BOICTBO YyryHa U CTaJIN.

* Buneodparments! u cnaiiapl «3aenus U3 4yryHa v CTaim.

*  Buneodparments! u cnaipl «[[pou3BOICTBO ATIOMUHUS.
JlabopaTopHble ONbITHI
39.BsaumoeiicTaue xesesa ¢ pactBopoM cyabhara meau(ll).
40.Tlony4enne n3BECTKOBOM BOIBI M OMBITHI C HEA.
41.Tlonyuenne ruapokcuos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY Ha KATHOHBI JKeJIE3a
IIpakTH4eckne padoThI
6. TlomyueHue KeCTKON BOIBI M CHIOCOOBI €€ YCTPaHEHHS.

7. Penienne S5KCIEPUMEHTAIBHBIX 38124 10 TeMe «MeTaliby.
XuMHSA U OKPYKAWIIas cpena

Crpoenue 3emid: siApo, MaHTHsI, 3€MHasl KOpa, MX XUMUYeCKuil cocTaB. JIutocdepa u e€ xumudeckuii cocraB. Munepaisl. Pynpr.
Ocanounsie nopoibl. [losie3nbie uckonaempie. XuMUYECKH cocTaB rugpocdepbl. XUMHUECKUN COCTaB aTMOC(EpHI.
VlcTouHMKHM XUMHUYECKOTO 3arpsi3HEHHs OKpyXatouieil cpezbl. [ 1o6abHble 3K0JI0rH4ecKre MpoOIeMbl YeI0BeUeCTBa: MapHUKOBBIHN 3 ek,
KHUCITIOTHBIE JI0K]I, 030HOBBIE JBIPBI. MEXIyHAPOTHOE COTPYIHUYECTBO B 001aCTH OXPAaHbI OKPYKAOIIEH Cpebl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enéHast XUMUs».

JleMoHCTpamumn
*  Bupneodparments! u cnaiiapl «CtpoeHue 3eMiaM U €€ XUMUYECKUN COCTaB.
* Kounexkuus MUHEPAIOB U TOPHBIX TOPOJ.
*  Komrekuus «Pynel MeTamuioBy.
*  BuneodparmenTsl u cnaiiipl «I'106anbHbIE 9KOJIOTHYECKUE TPOOIEMbI YEIOBEYECTBAY.
JlabopaTopHbIe ONbITHI
43. U3yuenue rpanuTa.



O000menne 3HaHUH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCy/iapCTBEHHOMY 3K3aMEHY
CrpoeHue aToMa B COOTBETCTBUU C MOJI0KEHUEM XMMHUECKOTo AieMeHTa B [lepuonnueckoil cucreme. CTpoeHHUE BELIECTBA: XUMUUYECKas CBA3b

U KPUCTAITMYECKUE PEIIETKU. 3aBUCUMOCTh CBOWCTB 00pAa30BaHHBIX 3JIEMEHTaMH IPOCTHIX BEHIECTB (METAIIOB, HEMETAIIJIOB, 0J1aropoIHBIX
ra3oB) OT MOJIOXKEHUs 37eMeHTOB B [leproauueckoii cucteme. TUMOIOTUS HEOPraHUYECKUX BELIECTB, JIEJIEHNE UX Ha KJIACChl U TPYIIIBL.
[IpencraBurenu.
[Ipu3Haky 1 ycia0BHs NPOTEKAHUSI XUMUYECKUX peaklnid. TUIOIOrus XuMHUYECKUX PEAKIMH 110 pa3InYHbBIM OCHOBAaHUAM. Peakiiuu HOHHOTO
oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINH.
XUMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB. XapaKTEPHBIE XUMUIECKHUE CBOMCTBA COJICO0Pa3yIONIUX OKCHIOB, THAPOKCHIOB (OCHOBAHMM, KHCIIOT U

aM(}OTEepHBIX THAPOKCUJIOB), COJIEH.



YueOHO-TEeMaTHUECKHUIl IIJIaH

Ne HaumenoBanue paznenos (Tem) KosmuecTBo yacos B TOM uucie Ha npoBeaeHUE
0 MPOTpaMMe [IpakTnueckux paboT KoHTpoapHBIX
pabot
8 knacc
1 HaganbHable TOHATHS B 3aKOHBI XUMHAH 21 2 2
2 | BaxHelmme npeacTaBUTENN HEOPraHUIECKUX BEIIECTB. 18 3 1
KonndecTBeHHBIC OTHOIIICHNS B XUMUHU
3 OCHOBHBIE KJIACChl HEOPTAHNYECKUX COCIMHEHUN 10 1 1
4 [Tepuoanueckuit 3axkoH u Ilepwommyeckas cucrema 8 1
xuMuueckux sneMeHToB . . MenaeneeBa u ctpoeHue
aToMa
5 Xumuyeckas CBSI3b. OKuCINTENHHO - 11 0 2
BOCCTaHOBUTEJIbHBIE PEAKIINH
Uroro 68 6 7
9 knacc
1 [ToBTOpEeHME M 0000IIEHNE CBEICHUH 110 KypCy 8 5 1
KJj1acca. XUMHUYECKUE PEAKIINH
2 XHUMHYECKUE PEAKIIUU 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 cpea 2
6 O06o001IeHrEe 3HaHUH 110 XUMHH 32 KypC OCHOBHOM 7 1
urkoutbl. [ToaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY
sk3ameny (OI'D)
Peseps 2

Htoro 68 7 5




HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

ITo 3aBepieHNIO Kypca XHMHH Ha 3TAaHE OCHOBHOTO 00IIIero 00pa30BaHus BBITYCKHUKHA OCHOBHOM IIKOJIBI TOJDKHBI OBJIAJIETh CICAYIOITIMHI
pe3yJibTaTaMu:

|. Jluunocmmuvie pesynomamo:
1) ocosnanue cBoeit STHUIECKON IPUHAIIEKHOCTH, 3HAHUE MCTOPHU XMMHH M BKJIaJa POCCHICKON XUMHYECKON HAYKH B MHPOBYIO XMMHIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOIIEHHMS K MO3HAHMIO XMMHH; TOTOBHOCTH M CIIOCOOHOCTH 00YJaIOMIUXCS K CAMOPA3BUTHIO U
caMo00pa30BaHUIO HA OCHOBE M3YUEHHBIX ()aKTOB, 3aKOHOB U TEOPUH XUMHH; OCO3HAHHOTO BHIOOPA U TIOCTPOCHNE HHIMBH Iy TbHON
00pa30BaTeNIbHOM TPAaeKTOPUU;
3)  popmuposanue 1ENOCTHOl €CTECTBEHHO-HAYYHON KAPTHHBI MUPa, HEOTHEMIIEMOM YaCThIO KOTOPOH ABISETCS XUMUYECKas KapTUHA MUPA;
4) oeradenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHON MPAKTUKHU, B TOM YUCIIE U XMMHUYECKUM:;
5) oceoenue conmanbHBIX HOPM, TIPABUJI TIOBEIEHHUS, POJIEH ¥ (POPM COIMANIBHOM KM3HU B COLIMYME, PUPO/IE U YaCTHOM JKU3HH HA OCHOBE
HKOJIOTMYECKOH KyIbTyphl 1 0€30IIaCHOTO OOpaIIEeHHS C BEIIECTBAMU M MaTEpPHUAIAMH;

6) popmuposanue KOMMyHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMU M B3POCIIBIMH B IPOLIECCE 0OPa30BaTEbHOM,
OOLIECTBEHHO MOJIE3HOH, y4eOHO-HUCCIIeI0BATENIbCKON, TBOPUECKON U APYTUX BUIOB IEATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnwie pezynomamo::
1) onpedenenue ueneit cobcTBEHHOr0 0OYYEHHs, MOCTAHOBKA ¥ (POPMY/IUPOBAHHKE IS Ce0sl HOBBIX 3a/1a4;
2) naanupoeanue MyTei NOCTUKEHHS KEIAEMOTO pe3yabTaTa 00ydeHUs XMMUM KaK TEOPETUIECKOTO, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;
3) coommecenue cBoux NEHCTBUI C IIIAHUPYEMBIMH PE3YJILTATAMH, OCYUECHEICHIE KOHTPOIIS CBOEH JEATENLHOCTH B IIPOLECCE JOCTHXECHHUS
pesynbTaTa, onpedenenue Croco00B AEHCTBUI NPH BBHIOJHEHUH JTa00PATOPHBIX ¥ NPAKTHYECKUX PAOOT B COOTBETCTBUM C IPABUIIAMH TEXHUKU
0€30I1aCHOCTH;
4) onpedenenue UCTOYHUKOB XUMHYECKOI MH(OPMALUH, TIOTy4EHHUE U aHAIU3 €€, CO3JaHne MH(GOPMAIMOHHOTO IIPOIYKTa U €r0 IPE3eHTaIHs;
5) ucnonvsoeanue 0CHOBHBIX MHTEIIEKTYaIbHBIX ONEPALIMIl: AHAJIN3A U CHHTE3a, CPABHEHHUS M CHCTEMATHU3aMH, 0000IIEHHS U KOHKPETU3alliH,
6bls6IeHue TPUYMHHO-CIIEICTBEHHBIX CBA3€EH ¥ nocmpoenue JTOTMIECKOTO PACCYKACHUS U yMO3aKIIIOUeH s (MHIYKTUBHOTO, I€AyKTHBHOTO U IO
AHAJIOTWH) HA MaTePUalle €CTECTBEHHO-HAYYHOTO COIEPIKAHUS

6) ymeHue Co30ar0T, IPpUMCHATL U Hp606p8.30BBIBaTB 3HAKU U CUMBOJIbI, MOJCIIN U CXEMBbI JJI PCUHICHU A qu6HBIX M TIO3HABAaTCJIBHBIX 3aJa4,



7) opmupoeanue u pazéumue SK0NOTHIECKOrO MBILILICHUS, yMEHHE IIPUMEHATH €I0 B II03HABATEIbHOI, KOMMYHHKATHBHOM, COLMAILHOI
MIpaKTHKE U Ipo(eCcCUOHATbHON OpUEHTAINH;

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

l11. IIpeomemnoie pezynomamo:r:

BoInycKHUK HAy4YHTCS:

® XapaKTepU30BaTh OCHOBHBIE METO/IbI IO3HAHUSA: HaOII0JCHHE, U3MEPEHUE, SKCIIEPUMEHT;

® OIMCHIBATh CBOMCTBA TBEPBIX, KUIAKUX, FA3000pa3HbBIX BEIIECTB, BHICISAS UX CYILIECTBEHHbIE PU3HAKH;

® PacKpbIBATh CMBICI OCHOBHBIX XUMUYECKHX MOHITUH «aTOM», «MOJIEKYJIay, «XUMUYECKHM 3JIeMEHTY, «IIPOCTOE BEIIECTBO,
«CJI0’KHO€ BEIIECTBOY, «BAJICHTHOCThY, «XUMUYECKAs peaKLIUs», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMUMU;

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

® pa3nuyaTh XMMHUYECKUE U (U3UYECKUE SBICHMUS;

® Ha3bIBaTh XMMHUYECKHE AJIEMEHTHI;

® OIpeneNsITh COCTaB BEIIECTB M0 UX popMyrIaMm;

® OIpeNeNsITh BAJIGHTHOCTh aTOMa AJIEMEHTA B COCIMHEHUSX;

® OIpEeNeNsITh TUIl XUMUYECKUX PEaKIIHii;

® Ha3bIBAaTh MIPU3HAKHU U YCIOBUSA MMPOTEKAHUS XUMHUECKUX PEAKLIUM;

®  BBIABIIATH IPU3HAKHU, CBUIETEIbCTBYIOIINE O IPOTEKAHNN XUMUYECKOM PEaKIUU MPHU BHIMOJTHEHUH XUMHUYECKOTO OIIbITa;

®  COCTaBJIATH (POPMYIIBI OMHAPHBIX COCIMHEHHUIA;

® COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKLIUN;

e coOmoaTh mpaBuiia 6e30macHoi paboThl IPU MPOBEICHUH OIBITOB;

® [0JIH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM U MOCYIOM;

®  BBIUHCIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

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

®  BBIYHUCIATH KOJIMYECTBO, 0OBEM MIIM MacCy BEIIECTBA M0 KOJUYECTBY, 00bEMY, Macce peareHTOB WU MPOJAYKTOB PEAKIUH;

® XapakTepu30BaTh (PU3MUYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOPOa U BOJIOPO/Ia;

® [0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO/T;



pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJOPO;

pacKpbIBaTh CMBICII 3aKOHA ABOTapo;

PacKpBIBaTh CMBICH MOHATHH «TETIIOBOH d((PEKT peaKkum», «MOJSPHBIA 00beM»;

XapaKTepu30BaTh (PU3MUECKHE U XUMHUUECKUE CBOMCTBA BOIBI;

PacKpbIBaTh CMBICII IIOHATUS «PACTBOPY;

BBIYHCIISATH MAaCCOBYIO JI0JIK0 paCTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MAaCCOBOM JI0JIE PACTBOPEHHOIO BEILIECTBA;

Ha3bIBaTh COCMHEHMS H3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

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

OTPEENATh IPUHAJIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIacCy COEAMHEHU;

COCTaBIIATh (OPMYJIbl HEOPraHMUECKUX COESIMHEHNN N3YUYE€HHBIX KIacCOB;

IIPOBOJUTH OIIBITHL, TOATBEPKIAIONINE XUMUYECKHE CBOMCTBA N3YYCHHBIX KJIACCOB HEOPIAHUUYECKUX BEIIECTB;

pacrno3HaBaTh OIBITHBIM IIyT€M PAaCTBOPBI KMCIIOT U LIEJIOYEH 110 U3MEHEHHIO OKPACKU UHAMKATOPa;

XapaKTEepPU30BaTh B3aMMOCBS3b MEXY KJIaCCaMU HEOPraHUYECKUX COCIUHECHU;

packpsiBaTh cMmbica [lepuoanueckoro 3akona J[. . MenneneeBa;

OOBSCHATH (PU3UYECKUI CMBICI AaTOMHOTO (IIOPSIIKOBOTO) HOMEPAa XUMUYECKOT0 3JIEMEHTA, HOMEPOB T'PYIIIbI U IEPHOJAA B IEPUOANYECKOMN
cucteme JI. 1. Menaeneena;

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJiesiax MalbIX IIEpUOJIOB U TJIaBHBIX HOATPYIII;
XapaKkTepu30BaTh XUMUYECKHE 3JIEMEHTHI (0T BOJIOpPOa 10 KajbliMsl) HA OCHOBE UX I0JIOKEHHs B epuoauueckoit cucreme /1. U.
MeneneeBa 1 0COOEHHOCTEH CTPOEHHSI UX aTOMOB;

COCTaBJIATh CXEMbI CTPOEHHs aTOMOB IepBbIX 20 311eMEeHTOB nepuoanueckon cucreMsl /. 1. Menneneesa;

PacKpbIBATh CMBICII IIOHATUN: «XMMHYECKAsl CBS3bY», «QIEKTPOOTPULIATEIBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTb (PU3NUECKUX CBOICTB BEIIECTB OT THIA KPUCTALIIMUECKON PELIETKH;

OTPEIEIATh BUJ XUMUYECKOU CBA3H B HEOPraHMYECKUX COEANHEHUSAX;

n300pakaTh CXeMbI CTPOEHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BHJIaMU XUMHUYECKUX CBSI3EH;

PacKpbIBaTh CMBICII IOHATUN «HOH», «KaTHOH», «AHHUOH», «AIEKTPOJIMTBI), «HEIEKTPOIMTHDY, «AJIEKTPOIUTHUECKAS JUCCOLUALI,
«OKHCIIUTEINbY», «CTENEHb OKUCIIEHUA», KBOCCTAHOBUTEIND), «OKHUCIECHUE», BOCCTAHOBIICHHUEY;



® OMNpeNeNsITh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSAMHEHUU;

L paCKpI)IBaTI) CMBICJIT TCOpI/II/I 3JICKTpOJII/ITI/I‘-IeCKOI\/JI JUucconuanuu,

® COCTaBJISITh YPAaBHEHHUS JICKTPOJIUTHYECKOU TUCCOLMAIMU KUCIIOT, IIEJI0Y€EH, COJICH;

® OOBSCHSATH CYIIHOCTbH IPOIIECCa ICKTPOIUTHICCKON JUCCOITUAIIIH U PEAKIIU HOHHOTO 0OMEHA;

® COCTaBJIATH TIOJIHBIE U COKpAIEHHBIC HOHHBIC YPAaBHEHHS PEaKIii OOMeHa;

®  OIpeneNsITh BO3MOXHOCTh IPOTEKAaHUs PEAKIINI HOHHOIO 0OMEHa;

® [IPUBOJIUTH PEAKLIHH, OATBEPKAAOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB;

®  OMNpEEsITh OKUCITUTENb U BOCCTAHOBUTEIID;

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

L] Ha3bIBAThH q)aKTOpI)I, BIIUSAIOIIIHNC HaA CKOpOCTI) XHMH‘—ICCKOﬁ peaKHI/II/I;

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

L] xapaKTepmoBan, B3aNMOCBA3b Me>1<11y COCTaBOM, CTpO@HI/IeM 158 CBOﬁCTBaMH HEMECTAJIJIOB,

® TIPOBOJUTH OIBITHI IO MOJYICHHIO, COOMPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHAaKa;

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

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

® Ha3bIBaTh OPraHUYECKUE BEIIECTBA MO WX GOpPMYJIC: METaH, 3TaH, 3TUJICH, METAHOJI, TAHOJI, TJUIEPHH, YKCYCHAs! KHCIIOTa,
AMHUHOYKCYCHasl KHUCJI0Ta, CTEAPUHOBAS KUCIIOTA, OJICMHOBAS KMCIIOTA, TJIFOKO03a;

® OIICHWBATH BIUSHHAE XMMUYECKOTO 3arpsi3HEHHS OKPY)KAIOIIEH Cpe/ibl Ha OpraHUu3M YeI0BEKa;

® TPaMOTHO OOpaIIaThCS C BEIIECTBAaMH B MOBCEAHEBHOM KM 3HU,

®  ONpeneNsITh BO3MOXHOCTh MPOTEKAHUSI PEAKIIUi HEKOTOPBIX MPEACTABUTEICH OPraHMYEeCKUX BEIIECTB C KUCIOPOJI0M, BOJOPOJIOM,
MeTaJIJIaMH, OCHOBAaHHSIMH, TaJIOT€HAMH.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:

* 8bI08U2AMD U NPOBEPSAMb IKCNEPUMEHMATLHO 2UNOME3bL O XUMUYECKUX CBOUCBAX 8euecms Ha OCHO8E UX COCMABA U CIMPOEHUSL, UX
CNOCObHOCMU 6CMYNAMb 8 XUMUYECKUE Peakyuul, 0 Xapakmepe u npooOYKmax pasiuyHulX XUMU4eCKux peakyutl;

* Xapakmepuzoeams Geujecmea no cOCmagy, CmpoeHuIo U CGOUCMEAM, YCMAHABIUBAIOM NPUYUHHO-CIEOCBEHHbLE CEA3U MENHCOY
OAHHBIMU XAPAKMEPUCTUKAMU BEUeCmEd

® cocmasnAamb MOJIEKYIAPHbIE U NOJIHble UOHHbIE YPABHEHUA NO COKpClu/!éHHblM UOHHbIM YPABHEHUAM,



*  NPOCHO3UPOBAMb CHOCODHOCTb BeueCmead NPosEIAMb OKUCIUMENbHbLE UTU B0CCMAHOBUMENbHblE COUCMEA C Y4emoM cmeneHell
OKUCTIEHUS DJIeMEHMO8, 8X00SAUUX 8 €20 COCMA8;

* CcOCMasnamb YPAaeHe s peakyul, CoOOmeemcmayiowux nociedo8ameibHOCMU NPeepaujeHull HeOP2aHUYeCKUx eujecmes pasiuiHbIx
K1AcCcos;

* 8bI08ULAMD U NPOBEPSMb IKCHEPUMEHMATILHO 2UNOME3bL O Pe3VIbMAMAX 6030€UCmBUs pA3IUYHbIX (PAKmopos Ha U3MeHeHue CKOpoCcmu
XUMUYECKOU peakyuu;

*  UCNOBL308AMb NPUOOPEMEHHbIE 3HAHUSA OISl IKOTOSUUECKU SPAMOMHO20 NOBEOEHUsL 8 OKpYcaiowell cpeoe;

* UCNOBL308AMb NPUOOPEMEHHbIE KIOUeBble KOMNeMeHYUU NPU 6bINOTHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aAMeNbCKUX 3A0ay NO
UZYYEHUIO CBOLICMS, CHOCODO08 NONYHUeHUs U PACNO3HABAHUS BeUeCs;

*  00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8EUeCMBAX U XUMUYLECKUX NPOYECCax,

*  KpUmuyecku OmHOCUMbCA K NCEBOOHAYUHOU UHDOpMayul, He00OPOCOBeCMHO peKilame 8 CPedCmeax MAcco8oU UHGopmayuu;

*  0CO3HABAMb 3HAUEHUE MeOPEeMULeCKUX 3HAHUL NO XUMUU OJi NPAKMUYECKOU 0esimelbHOCMU 4el08eKd,

* co30arom mooenu u cxemul OJisl peuleHus YieOHblX U NOZHABAMENbHBIX 3A0a, NOHUMAMb HE0OX00UMOCMb COONO0EHUS NPEONUCAHU,
npeonazaemvlx 8 UHCIMPYKYUAX 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 xumum B 8—9 Kiraccax paccuntaH Ha 2 yaca B Henenro B oObeme 136 yueOHBIX yacoB. M3ydeHue 3TOTO Kypca JaeT BO3MOYKHOCTH
BBIITYCKHUKY OCHOBHOM IIKOJIbI ycnemHo c¢aath OI'D mo XxuMuM Kak npeaMmeTa 1o Bsioopy.

[Ipemaraemsrii Kypc, XOTsI 1 HOCUT OOIIEKYIBTYPHBIM XapakTep W HE CTaBUT 3a/1a4y IpOo(EeCCHOHATBHON MOATOTOBKH 00yJaromuXcsi, 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, Taopuensa O. C. Xummsa. Terpamp nmnas 7a00OpaTOPHBIX ONBITOB M MPAKTHYECKUX paboT. 8§ Kiacc: ydeOHOe mocoOue yis
obmeoOpazoBaTenbHbIX opranu3anuii / C. ['abpuensu, U. B. Akcénona, . I'. OctpoymoB. — M.: Ilpoceemenne, 2019

5. T'abpuensa O. C. Xumus. Pabouas terpanp. 8 kimacc: yuyeOHoe mocooue mist odmeoopazoBatenbubix 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.: IIpocsemienue, 2020

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. Tabpuensa O. C. Xumusa. COOpHHUK 3a1ad U ympakHeHHH. 9 kiacc : yueOHoe mocobue ans oOmieoOpazoBarenbHbix opranuzanuit/ O. C.
I"abpuensn, Y. B. Tpury6uak. M.: [Ipocsemmenue, 2019

4. Tabpuensa O. C. Xumusa. Terpaap i 1a0OpaTOPHBIX ONBITOB M MpakTHUECKUX paboT. 9 kimacc : yueOHoe mnocoOue s
oOmeo0Opa3zoBarenbHbix opranuzanuii /O. C. I'abpuensn, U. B. Akcénosa, 1. 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), Becelas XUMHs, HOBOCTH, OJIMMIIHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUUCSCKUX CBEICHHIA).
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 DnekTpoHHBI# )KypHaT «XUMUKA U XUMUSI», B KOTOPOM IPEIICTABICHO MHOXKECTBO
OTIBITOB MO0 XUMHH, 3aHUMATEILHON HH(OPMAIIUH, TO3BOJISIFONICH YBJICYb YYCHUKOB 3KCIICPUMEHTAITBHOM YaCThIO MPEMETa.
. http://c-books.narod.ru BceBo3morkHast murepaTypa 1mo XMMHUH.
. http://www.drofa-ventana.ru M3BecTHOE M31aTENbCTBO yueOHO# muTepaTyphl. HOBHHKM HayYHO-MIOMYJISPHBIX M 3aHUMATEILHBIX KHHUT [10 XUMUH.
. http://1september.ru XKypnain mig yaureneil u He ToabKo. bosbiioe KoJn4ecTBo paboT yUEHUKOB, B TOM YHCIIE U UCCIIEI0BATEIBCKOIO XapaKTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIbHBIN TOPTAT CO CCHIIKAMH Ha 00pa30BaTEIbHBIE CANThI [0 XHMHH.
. www.periodictable.ru COOpHUK cTaTell 0 XUMHUYECKUX 3JIEMEHTaX, WILTIOCTPUPOBAHHBINA IKCIIEPUMEHTOM
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Kanennapﬂo - TEMaTHIECKOEC IIJIAHUPOBAHUE

8 kiace
Ne Hara Tema ypoka dopma Buabl yueOHOI neATeIbHOCTH
n/n Ilian dDakr OpraHu3anuu
yYpOKa
HavanbHble NOHATHA W 3aKOHBI XUMHH (21 4)
1 [Ipeamer xumun Ypox ycBoeHHs OOBACHSIOT, YTO MPEIMETOM U3YUYCHUS] XUMUH SIBIISTIOTCS
HOBBIX 3HaHUMN BEIIECTBA, X CBOMCTBA U X MpeBpallieHus. Paznmnuaror Tena u
BEIIIECTBA, BEIIECTBA M MAaTEpUAJIbl. Y CTAHABIMBAIOT IPUYHMHHO-
CJICICTBEHHBIE CBSI3M MEXK]Iy CBOMCTBAMU BEIIECTB U UX
MpUMEHEHUEM
2 Ponps xumuu B )Xu3HU Ypox ycBoeHHs XapakTepu3yrT MOJOKHUTENBHYIO U OTPHUIATEIHHYIO POJIb XUMUH
YeJIoBeKa HOBBIX 3HAHUI B JKU3HU COBPEMEHHOTO OOIIECTBA.
ApPryMeHTUPYIOT CBOE OTHOUIEHHE K XeMO(QHINU 1 XeMo(pOoOHH.
3 MeToap! U3ydeHUsT XUMUHU Ypox ycBoeHwHs XapakTepu3ylOT OCHOBHBIE METOJbl HW3YYCHHS E€CTECTBEHHO-
HOBBIX 3HaHUI HAy4YHBIX JUCLUILINH.
IIpuBogsaT mpuUMeEpbl  MaTEepPUAIBHBIX M 3HAKOBBIX  WIJIK
CUMBOJIBHBIX MOJIENIeH, HCIOJNb3yeMbIX Ha ypoKax (U3HKH,
OmosoruM U reorpadum.
ColOupator 00bEMHBIC W IIAPOCTEPIKHEBBIE MOJIEIH HEKOTOPBIX
XUMHUYECKUX BELIECTB
4 [IpakTrueckas padorta Ne 1 VYpoxk - npaktukym | PaGoTaror ¢ mabopatopHbIM 000pyI0BaHUEM U HArpeBaTEIbHBIMHU
«3HAKOMCTBO ¢ J1a00paTOPHBIM npuOopaMu B COOTBETCTBUU C NMPABUIIAMH TEXHUKH
obopynoBanuem. IIpasuna Th 0e30MacHOCTH.
pH paboTe B KaOHHeTe BrimonustoT npocreiiiiie MaHUMYISIIUY ¢ 1a00paTopHBIM
XUMUU 000pyI0BaHKEM: C JIa0OPATOPHBIM IITATUBOM, CO CIIUPTOBKOM
OdopmitsitoT 0TUET 0 TPoJIeNIaHHOM paboTe
5 ArperatHble COCTOSIHUS Ypoxk ycBoeHHs Pa3nuuaroT Tpu arperaTHbIX COCTOSIHUS BELIECTBA.
BEILIECTB HOBBIX 3HAHUI VYcraHaBIMBaOT B3aUMOCBSA3M MEX/1Y HUMU Ha OCHOBE B3aUMHBIX
NIEPEX0/I0B.
NnnrocTpupyroT 3TH Eepexoabl IpUMepamu.
HabmrogatoT XuMU4YecKuil SKCIIEPUMEHT U Oe/iatom BBIBOABI Ha
OCHOBE HalOIOACHU I
6 ®usnueckue sIBJICHUS B KomOunupoBauusiii | Pasnuyaror ¢usndeckue u XUMHYECKUE SBICHUS, YUCTHIS

XUMHHN

YPOK

BeniecTBa u cMecu. Kimaccuduuupyror cMech.




IIpuBOIAT mpHUMEPHI CMECEN PA3IMYHOIO arperaTHOro
COCTOSIHUS. Y CTaHABJIMBAIOT MNPUYINMHHO-CICACTBCHHBIC CBA3U
MEXy (PU3NIECKUMHU CBOWCTBAMH BEIIECTB CMECH M CIIOCOOAMU
WX pazfeneHus. Pa3nuyaror ux, ONMChIBAIOT U XapaKTEPU3YIOT
IIPAKTUYECKOE 3HAUYCHHUE.

[MpakTudeckast padora Ne 2
«OuncTKa 3arpsiI3HEHHON
[MOBapEHHOM COJIN»

YPOK - IpaKTUKyM

PaboTatot ¢ mabopaTopHbIM 000PYIOBAaHUEM U HArPEBATEIbHBIMU
pudOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKHU
0€30MacHOCTH.

BoinonHsoT npocreiimme npuéMsl 00paleHus ¢ 1a00paTopHbIM
000pyTI0BaHUEM: BOPOHKOH, (PUITBTPOM, CITUPTOBKOH.
HaOmromaroT 3a cBOMCTBAMU BEIIECTB U SIBJIEHUSIMHU,
MIPOUCXOISIINMU C BEIIECTBAMHU.

OnuChIBAIOT XUMUYECKUH SKCIIEPUMEHT C MOMOILBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.

JlenaroT BBIBOJIBI IO pe3ysIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTA

ATOMHO - MOJIEKYJISIPHOE
ydueHre. XUMUYECKHE
JJIEMEHTBI

VYpok ycBoeHus
HOBBIX 3HAHUN

OOBACHSIOT UYTO TAKOE XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYIIa,
AJUTOTPOTINSI, HOHBI.

Pa3nuuaroT npocThie U CIOKHBIE BELIECTBA, BELIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUsL. Yemanasaueaiom
MIPUYMHHO-CIIECTBEHHBIE CBSA3H MEXY COCTABOM MOJIEKYI U
CBOMCTBaMH JIZIOTPOTTHBIX MOAU(PUKAIMA KUCIOPOIa.
DOopMyIHPYIOT OCHOBHBIE TIOJIO)KEHUSI aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS

3HaKH XUMHAYECKUX
9JICMCHTOB.

ypOK'I/ICCJ'ICI[OBaHI/Ie

Ha3piBaloT 1 3anuChIBAIOT 3HAKW XUMHYECKHX JIEMEHTOB.
XapakTepu3yrT HH(HOPMAIUIO, KOTOPYIO HECYT 3HAKH
XUMHUYECKUX DJIEMEHTOB.

OOBACHSIOT 3TUMOJIOTHYECKHE Havajla Ha3BaHUH XUMHYECKHUX
9JIEMEHTOB U MX OTJEJIbHBIX IPYIIIL.

10

[lepuoanueckas Tabauia
XHMHYECKUX d1eMeHToB /[I. M.
Menneneesa.

YPOK'I/ICCHGI[OBaHI/Ie

ONnuCHIBAIOT CTPYKTYPY TAONHIbI XMMUYECKUX 3J1eMeHTOB JI. .
MenneneeBa. Pa3zanyaror KOpoTKONIEPUOIHBIN 1
JUTMHHOTIEpUOIHBIN BapuaHThl [lepuoandeckoii cuctemsr 1. U.
MenpeneeBa

11

Xumuueckue GopMyIibl

Ypok ycBoeHUs
HOBBLIX 3HAaHHUN

12

Xumuueckue GopMyIibl

Ypok-uccienoBanue

OT00paxaroT cocTaB BEIIECTB ¢ IOMOIIBI0 XUMUYECKUX (POPMYII.
PaznuuatoT uHaeKCH U Koadduumentsl. Haxonat
OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO MACCy BEILIECTBA U MAaCCOBYIO
JIOJIF0 XMMHYECKOTO DJIEMEHTA B COEIMHEHNH.




TpancaupyroT HHPOPMAILHIO, KOTOPYIO HECYT XMMUYECKHUE
bopmyIb

13 BajleHTHOCTB Ypok ycBoeHUs OOBSACHAIOT YTO TaKOE€ BaJIEHTHOCTh. [[oHMMAIOT OTpakeHue
HOBBIX 3HAHUI NOPsJIKa COETMHEHUSI aTOMOB B MOJIEKYJIaX BELLIECTB

14 BanentHocThb VpoK-nIpakTUKyM | HOCPEACTBOM CTPYKTYPHBIX (POpMyI. YUaTcsi COCTAaBIATh
(bopMyJibl COEAMHEHNUH IO BAJICHTHOCTHU U OIIPENENISITh
BAJICHTHOCTH JIEMEHTA 10 (POPMYJIe €ro COCTMHECHUS

15 XHWMHUYECKUE PEAKLUU. O6006maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUIO U €€ yJaCTHUKOB
(peareHThl ¥ MPOAYKTHI PEAKIIUN).
OnuceIBalOT NMPU3HAKU U YCIOBUS TEUEHUS] XUMUYECKUX
peakuuii. Pa3nnyaroT S3K30TEPMUYECKUE U SHIOTEPMUUYECKHUE
peakiuu. COOTHOCSIT pEaKIMU TOPEeHUs U SK30TEPMUUECKHE
peaxiuu.

16 3aK0H COXpaHEHHs MacChl Ypok ycBoeHus DopMyIUPYIOT 3aKOH COXpaHEHUs Macchl BemecTB. CoCTaBIsAIOT
BeIECTB. XUMHUYECKHE HOBBIX 3HAHUI Ha ero OCHOBE XUMUYECKHE ypaBHEHUs. TpaHCIUPYIOT
ypaBHEHHUS nH(}OPMALIMIO, KOTOPYIO HECYT XUMUYECKHE YPABHEHHUS.

17 XUMUYECKUE YpaBHEHHUS YPOK -NIpakTUKyM | DKCIIEPUMEHTAIBHO MOATBEPKAAIOT CIIPAaBEIJINBOCTh 3aKOHA

COXPAaHEHHUS MacChl BEIIECTB
18 THUIbl XUMUUYECKUX pPEaKIIHil VYpok ycBoeHus Knaccuumupyror XxuMudeckue peakifu 1o MPU3HAKY YUCiIa |
HOBBIX 3HAHUI COCTaBa PEareHToB U MPOIYKTOB. XapaKTEPU3YIOT POJIb
19 Turbel XMMHUYECKUX peakuui VYPOK -IIpaKTUKyM | KaTaJn3aTopa B IPOTEKAHUH XMMHYECKON PEaKIIHN.
HabmogaoT 1 ONUChIBalOT XUMUYECKUI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUU

20 [ToBTOpeHue u o6o6menne TeMbl| O6o0maronuii ypok | O600MAOT U CUCTEMATH3UPYIOT CBOM 3HAHUS I10 TEME:
«HauanpHbIe MOHATHUS U 3aKOHBI «HayanbHble TOHATUS U 3aKOHBI XUMHUKY». [IpuMeHstoT Ha
XHMMID MIPAaKTHKE paHee U3y4yeHHBIH MaTepual, padoTas o rpyImaMm ¢

3aJJaHUSIMU PA3HOTO YPOBHS CIIOKHOCTH

21 KonTponpsHast padoTa.Ne 1 VYpok — koHTpons | IIpuMeHsIOT Ha MpakTHKe paHee U3y4eHHbIH MaTepuall, paboTast

«HauanbHble MOHATHUSA U 3aKOHBI
XHUMHNI

3HAHUU
oOyuaronuxcs

0 TPYIIAaM C 33JaHUSIMHU PA3HOTO YPOBHSI CJII0KHOCTH,
BBHITIONTHSIOT KOHTPOJILHYIO paboTy.

Baskneiinue npeacraBuTe/IM HeOPraHnyecknx semecTs. Koinyecreennblie oTHOmeHust B xumuu (18 1)
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Bo3nyx u ero cocras

Ypok ycBoeHUs
HOBBIX 3HAaHUN

XapakTepu3yroT 00bEMHYIO J0JII0 KOMIIOHEHTA TaKO MPUPOTHON
ra3oBOM CMECH, KaK BO3JIyX, M PACCUMTHIBAIOT €€ M0 00BEMY ITOM
cmecu. OnHchIBarOT 00BEMHBIN cOCTaB aTMOC(HEPHOTO BO3/AyXa U
NOHMMAIOT 3Ha4€HUE NOCTOSIHCTBA 3TOT0 COCTABA JUIsl 310POBbSI

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yroT 030H, KaK aJUIOTPOITHYIO MOAU(DUKAIIIIO
Kuciopoia. OnuchIBalOT (PU3NYECKUE U XMMUYECKHE CBOMCTBA,
MIOJIy4YE€HUE U IPUMEHEHHNE KUCIIOPOa C UCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.

YcraHaBIUBaOT MPUYUMHHO-CIIEACTBEHHBIE CBS3H MEXKTY
(U3UYIECKUMHU CBOMCTBAMH KHCJIOPOJa U CIOCOOaMH €ro
cobupanus. [IpoBoasT, HAOTIOJAIOT U OMUCHIBAIOT XUMUYECKUMA
HKCIEPUMEHT IO MOJIyYE€HHUI0, COOUPAHUIO M PACIIO3HABAHUIO
KHCJIOpOJia € COOJII0/IEHNEM TIPAaBHJI TEXHUKH O€30MacHOCTH

24

[TpakTraeckas padorta Ne3
«[Tonydyenue, cobupanue u
pacrio3HaBaHKe KHCIOPOIa»

Ypox mpakTUKyMm

PaGoTatot ¢ 1abopatopHbIM 000pyIOBaHUEM U HArpeBaTEIbLHBIMHU
pruOOpPaMH B COOTBETCTBUU C IMPABUIIAMH TEXHUKH
0e301acHOCTH. BBIMOMHAIOT pocTeine mpuéMbl 0OpaIieHus ¢
1abopaTOPHBIM 000PYI0OBAHUEM: COOMPAThH MPUOOP TSt
MOJIy4EHUS Ta30B, IPOBEPSATH €ro Ha FEPMETUYHOCTh U
MCIO0JIb30BATh AJIsl OJTydeHus Kuciopoaa. CoOuparoT KHCIOpOa
METO/IOM BBITECHEHHS BO3/1yXa U pacno3HaroT ero. Habmronaror
3a CBOMCTBaMU BEILIECTB U SBJICHUSIMU, TPOUCXOSIINMU C
BeniecTBaMu. ONUCHIBAIOT XUMUYECKUHN IKCIIEPUMEHT C
MOMOIUIBIO ECTECTBEHHOTO (PYCCKOTO MUJIM POJIHOTO) A3bIKA U
a3bika XUMUHU. COCTaBISIOT OTUYET MO Pe3y/IbTaTaM MPOBEIECHHOTO
JKCIIEPUMEHTA

25

OKcuanl

ypOK'I/ICCJ'Ie,I[OBaHI/Ie

Bhiaenstor cymiecTBeHHbIE TPU3HAKU OKCHJIOB. J{aloT Ha3BaHUS
OKCUOB 10 ux Gopmyinam. CocTaBiAOT GOPMYIBI OKCHIOB IO UX
HA3BaHMSIM. XapaKTEpU3YIOT TaKUX MPEACTaBUTEIICH OKCUIOB,
KaK BOJIa, YTJICKUCIIBIN T'a3 M HerameéHasi u3BeCTh

26

Bomopon

Ypok ycBoeHus
HOBBIX 3HAHUH

XapaKTepI/ISy'I-OT COCTaB MOJICKYIJIbI, (1)I/ISI/I‘IGCKI/I6 U XUMHYCCKHC
CBOﬁCTBa, IMMOJIYUCHHC U ITPUMCHCHUC BOAOPOA4A. YcTanaBnuBaroT
MNPUIUHHO-CJICACTBCHHBIC CBA3U MCIKAY (I)I/I3I/II-ICCKI/IMI/I
CBOMCTBaMH U CIIOCOOAMU CO6I/IpaHI/I5{ BOOOPOAA, MCIKIY
XUMHUYECKUMHU CBONMCTBAMHU U €T0 IMPUMCHCHUCM.

27

[IpakTuueckas pabora Ned
«[lonyuenue, cobupanue u

YPpoK-IIpaKTUKYM

PaGorator c nabopaTopHbIM 000pYIOBAaHUEM U
HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C IIPABHIIAMU




Ppacrio3HaBaHUC BOOOPOda»

TEXHUKU 0€30MaCHOCTH. BBIMONHAIOT MpOCTEHIINE MPUEMBI
oOparteHus ¢ 1abopaTopHbIM 000PYIOBaHUEM: COOMPATH IPUOOP
JUTSL TIOJTYYEHUS Ta30B, MPOBEPATH €ro Ha FTePMETUIHOCT U
HCIIOJIb30BATh JIJIS MOJydeHHs Boopoaa. CoOuparoT BOIOPO
METOJIOM BBITECHEHHS BO3/IyXa U pacro3HarT ero. Habmromaror
3a CBOMCTBAaMU BEIICCTB U SBJICHUSMU, IIPOUCXOISAIIIIMHU C
BerecTBaMu. ONMUCHIBAIOT XUMUYECKUHN IKCTICPUMEHT C
MTOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MJIH POJIHOTO) SI3bIKA U
si3pIKa XUMUHU. COCTaBISIOT OTUYET MO PE3y/IbTaTaM MPOBEICHHOTO
IKCTICPUMEHTA

28

Kucnotsl

Ypok ycBoeHUs
HOBBIX 3HAHUN

AHaNM3UPYIOT COCTaB KUCIOT. Pacro3HaroT KUCIOTHI C TOMOUIBIO
UHAUKATOPOB.  XapakTepU3yloT  MPEJCTaBUTENEH  KHUCIOT:
COJIIHYI0O M CepHylo.  XapakTepu3yloT  pacTBOPHUMOCTh
COCMHEHUH C TIOMOIIIHIO TAOJIHUIIBI PACTBOPUMOCTH.
YcTanaBnuBaroT MPUYMHHO-CJIEICTBEHHBIE  CBA3U  MEXIY
CBOWCTBAMH COJITHOM W CEpHOM KHUCIOT W O0NacTsIMU WX
PUMEHEHUSL.

29

Comn

Ypok-uccienoBanue

XapakTepus3yloT COJIM Kak HPOAYKThl 3aMEIeHHs BOJOpOJa B
KHCIIOTE Ha MeETaUl. 3amuchiBalOT (HOPMYJIBI  COJICH TIO
BajieHTHOCTH. Ha3piBatoT cosin mo hopmynam.

Hcnonp3yloT Ta0nuiy pacTBOPUMOCTH Ui XapaKTEPUCTUKU
cBOMCTB coseil. [IpoBoasaT pacuérel mo hopmysnam cosiei

30

KommuecTtBo BE€IIECTBa

ypOK'I/ICCJ'ICI[OBaHI/Ie

OOBACHSIOT YTO TAKOE KOJIMYECTBO B€IICCTBA, MOJIb, IIOCTOSITHHAsA
ABoraz[po, MOJISIpHAs Macca.

31

Pemenne PACUYCTHBIX 3a/la4

Ypok- npakTUKyM

Pemraror 3aJa41 C UCIIOJIb30BaHUEM MIOHATHH «KOJHYECTBO
BCIICCTBA», «MOJISIpHAsA Maccay, «IIOCTOSITHHAA ABoraz[po

32

MonspHblii 00beM
ra3000pa3HbIX BEIICCTB

Ypok ycBoeHus
HOBBIX 3HAHUH

OOBIACHSIOT YTO TAKOE MOHHpHBIﬁ 00BeEM ra30B, HOPMAJbHBIC
yCJI0BHA. Pemaror 3amauyu ¢ MCMOIL30BAHUEM MOHSATHM
«KOJIHNYCCTBO B€IICCTBA», «KMOJIAPHAA Maccay», ((MOJISIpHBIﬁ 00BEM
ra3oB», «IIOCTOAHHAasA ABOFa,Z[pO».

33

PacuéTel mo XuMHYecKuM
YPaBHEHUSIM

Ypok ycBoeHus
HOBBLIX 3HAaHHUN

34

PacuéTel mo XUMHUYECKUM
YPaBHEHUSM

YPOK - IPaKTUKYM

XapaKTepI/BYI-OT KOJIMYCCTBCHHYIO CTOPOHY XMMHUUYCCKUX
00BEKTOB U mponueCCoOB. PemaroT 3a1a4m ¢ UCIOJIB30BAaHUEM
MOHATUH «KOJIMYECTBO BCHICCTBA», «KMOJISIpHAd Macca»,
((MOJ'ISIpHHﬁ 00BeM ra3oB», KIIOCTOSAHHAA ABOF&I[pO»

35

Boma. OcHoBaHus

Ypok-uccienoBanme

OOBACHSIOT YTO TAKOE «OCHOBAHUS, «ILIETOUYN», «KaUECTBEHHAs
peakuusy, «uHauKaropy». Kiaccuuuupyor ocHoBaHuUs MO




PacTBOPUMOCTH B Bojie. ONpeaenstoT NpUHAICKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIacCy OCHOBaHMI 1O (opmyie.
XapakTepu3yrT CBOMCTBA OTEIbHBIX IPEACTABUTENICH
ocHoBaHu#. Mcroyib3yroT TabIuIly paCTBOPUMOCTH IS
OIIpeNIeIICHUs] PACTBOPHUMOCTH OCHOBAHUM.

36 PactBOpel. MaccoBas nons VYpok peuienus OOBACHSIOT UTO TAKOE «MaCcCOBast JI0JIs1 PACTBOPEHHOTO
pacTBOPEHHOTO BEIIECTBA 3a7a4 BEILIECTBA». Y CTAaHABIMBAIOT AHAJIOTUH C 00BbEMHOM J0JIei
KOMITOHEHTOB Ira30BOil cMecH. PemaroT 3a/1a4u ¢ UCIoJIb30BaHUEM
MOHSTUN «MacCcOBast JOJIs AJIEMEHTA B BEIIECTBEY», «MACCOBas
JIOJIsI pACTBOPEHHOTO BEIIECTBAY, «00BEMHAsI 107151 Ta3000pa3HOTO
BEIIIECTBA»
37 [IpakTnueckas padorta Ne 5 VYpok - mpaktukyM | PaGotarot ¢ 1abopaTopHbIM 000pYAOBAaHUEM U HarpeBaTelbHBIMU
«[IpuroToBneHne pacTBOPOB MpuOOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKH
COJIEH C UX 3aJaHHOU 0e3omacHOCTH. BoIMoNHAIOT mpocTeiiine npueMbl 0OpaleHus ¢
MacCOBOM JIOJICH» 1a60paTOPHBIM 000PYIOBAHUEM: C MEPHBIM IHJIHHIPOM, C
Becamu. HabOmroaroT 3a CBOMCTBAMHM BEIIECTB U SIBICHHSIMH,
IIPOUCXOJSIIMMHU C BelecTBaMu. ONMUCHIBAIOT JKCIEPUMEHT C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
A3bIKa XUMUU. COCTaBISAIOT OTYETHI IO pe3ybTaTaM
MIPOBEACHHOTO 3KCIIEPUMEHTA
38 O6o006menue u cucreMaruzarust | O6o6maronuii ypok | O000MIAOT ¥ CUCTEMATH3UPYIOT CBOM 3HAHUS 10 TEME:
3HaHMUHU 110 TeMe: «BaxHenmue «Baxuerme IIPEACTAaBUTEIIN HEOPraHNYECKUX BEIIECTB.
HpEACTaBUTEIN KonnuecTBeHHbIE OTHOLIEHUS B XUMUWY. [[pUMeHsIOT Ha
HCOPraHHYCCKUX BEHICCTB. IpAaKTHKE paHee M3y4EeHHBII MaTepyal, paboTas 110 IPyIIaM ¢
KoImMecTBeHHbIE OTHOMEHNS B 3a/IaHUSIMU PA3HOTO YPOBHS CIOKHOCTHU
XUMUU
39 KontponsHas pabora.Ne2 no Ypok — kouTponsa | [IpuMeHsOT Ha MpaKTUKe paHee U3yYeHHBIN MaTepual, padoTast

TeMe. «Baxueimue
MPEICTaBUTENU
HEOPraHWYECKHUX BEIIECTB.
KonmuecTBeHHBIE OTHOIIICHHUS B
XUMHAMN»

3HAHUN

0 IpyIIaM ¢ 3aJaHUSIMHU Pa3HOTO YPOBHSI CJI0KHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO DPaboTYy.

OcHoOBHBIE KJIacchl HeOPraHmyeckux coequHenni (10 v)
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Oxcunpl: knaccuukanus u
CBOMCTBA

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OOBACHSIOT YTO TAaKOE HECOJIe00pa3yIOIINe OKCHIBI,
coJieoOpa3yrolye OKCUIbl, OCHOBHbIE OKCHIbI, KUCIIOTHbIE
oKcubl. XapakTepU3yloT 00II1e XMMHUECKHUE CBOMCTBA
€0JIe00pa3yIOMINX OKCUJIOB (KMUCIOTHBIX U OCHOBHBIX)
CocTaBist0T ypaBHEHMsI peakLUil ¢ y4acTUEM OKCHUJIOB.
HaburoaroT 1 onMChIBAIOT PEAKIIUH C YYaCTHEM OKCHUJIOB C
MIOMOUIBIO ECTECTBEHHOT'O (PYCCKOTO UM POJIHOTO) A3bIKA U
A3blKa XUMUU. [IpoBOAAT OMBITHI, HOATBEPKIAIOIINE
XMMHYECKHE CBOMCTBA OKCHUJIOB C COOJIIOJICHUEM MPaBUJl TEXHUKU
0e30macHOCTH

41 OcHoBanus: knaccudukarus u | Ypok-uccinenoanue | COCTaBISIIOT ypaBHEHHS PEaKIUi C y4aCTHEM OCHOBAHUH.
CBOMCTBA HabmromaroT 1 ONMMChIBAIOT PEAKIIUH C YIaCTHEM KHCIIOT C
MTOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO) SI3bIKA U
sI3bIKa XUMUH. [IpOBOJIAT OMBITHI, TOATBEPIKIAIOIIHE
XUMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIOICHUEM TPABHII
TEXHUKU 0€30MacHOCTH
42 Kucnoter. Knaccudukarus Ypox ycBoeHHs XapakTepu3yrT 00Ire XUMHUYECKHUE CBOMCTBA KUCIIOT
KHUCJIOT HOBBIX 3HAHUU CoCTaBJIAIOT ypaBHEHHUS PEAKIMI C y4aCTUEM KHCIIOT.
43 CBolicTBa KHCIIOT KomOunupoBanusiii | HaOnronaroT 1 ONMCHIBAIOT peakiyy ¢ y4acTHEM KHUCIIOT C
YPOK MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMHH.
[TpoBOASIT OMIBITHI, TOATBEPIKIAIONINE XUMUYECKHUE CBOHCTBA
KHCIIOT, C COOTIOZICHMEM TTPaBUJI TEXHUKH 0€301MacCHOCTH
44 Knaccuduxkanus conei Ypox ycBoeHHs Paznu4aroT NOHITHS «CPEAHHE COITN», «KUCIIBIE COITN,
HOBBIX 3HAHUI «OCHOBHBIC COJINY.
45 CaolicTBa coJieit KomOuHMpOBaHHBIN | XapaKTepU3YIOT OOIIHUE XUMUUECKHE CBOMCTBA COJICH.
YPOK CocTaBJISIOT ypaBHEHHUsI peaKIuii ¢ ydactrem coJieii. Habmrogaror
Y OTIUCHIBAIOT PEAKLIMH C YYACTUEM COJIEH C TOMOUIBIO
€CTECTBEHHOTO (PYCCKOTO I POJHOTO) SI3bIKA U SA3bIKA XUMHUH.
[IpoBOAAT ONBITHI, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA
colieit ¢ coO0ICHNEM MPABUIT TEXHUKU 0€30MMaCHOCTH
46 I'eneTnueckas CBSI3b MEXKIY Ypok ycBOeHHs XapakTepu3ylT NOHITHE «T€HETUYECKU psiy. NmocTpupyror




KjlaCCaMH HCOPTraHUYCCKUX
BCIICCTB

HOBBIX 3HAaHUN

TCHCTUYCCKYIO B3aMMOCBA3b MCIKAY BCUICCTBAMMU:
IIPOCTOE BELIECTBO — OKCUJ — FMAPOKCU] — COJIb.
3anuchIBAlOT ypaBHEHUS PEAaKLUMA, COOTBETCTBYIOIINX
MOCJIEI0BATEILHOCTH («IEMOYKE) MTPEBPAIICHUI
HEOPraHUYECKHUX BEIECTB PA3JIMYHBIX KIIACCOB.

47 [TpakTuaeckast pabora Ne 6 Ypok - mpakTHKyM | Ydarcs oOpamarbes ¢ JIabopaTopHBIM 000pyIOBaHUEM U
«Pemenue HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBHH C IIPABHIIAMU
IKCIIEPUMEHTAIBHBIX 331249 TEXHUKH 0€3011aCHOCTH, PACIIO3HABATHL HEKOTOPHIC aHUOHEI H
KaTuoHbl. Habmo1at0T CBOMCTBA AIEKTPOTUTOB M MPOUCXOAIINE
C HUMU siBJICHUS. HaOmoqaroT ¥ ONMMCHIBAIOT PEAKIIUU C YIaCTHEM
AIIEKTPOJIUTORB C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH
POJIHOTO) SI3BIKA U SA3bIKA XUMHH. DOPMYTUPYIOT BEIBOJIBI 110
pe3yabTaTaM MPOBEACHHOTO YKCIIEPUMEHTA
48 O6006menue u cucreMaruzarust | O6o6maronuii ypok | O000MAOT ¥ CUCTEMATH3UPYIOT CBOM 3HAHUS 10 TEME:
3HaHui 110 Teme: «OCHOBHbIE «OCHOBHBIE KIIACCHI HEOPTAHMIECKUX COEMHEHNI. [IpUMEHSATOT
KIIACCRI HEOPTaHIMICCKIX Ha MPaKTHUKe paHee U3y4eHHbI MaTepuai, paboTas 1o rpymnmnam ¢
COCMHCHUID) 3aJJaHUSAMH PAa3HOTO YPOBHS CJIOKHOCTH
49 KontponbHas padota. Ne3 mo VYpoxk — kouTpons | [I[puMeHSIOT Ha TPaKTUKE paHee N3yYCHHBIM MaTeprai, padoTas
Teme: «OCHOBHBIE KJIacChl 0 TPYNIAaM C 33/IaHUSMU Pa3HOTO YPOBHS CI0KHOCTH,
HEOPraHUYECKUX BBITIOJIHSAIOT KOHTPOJIbHYIO paboTy.
COEIUHEHUIN
Iepuoguveckuii 3axon u [lepuoanyeckas cucreMa XuMudeckux 3j1eMenToB J[. U. MenaeneeBa u crpoenue aroma (8 1)
50 EctectBennsle cemeiicTBa VYpok ycBoeHuss | OOBSCHSIOT IPU3HAKH, TO3BOJISIONINE 0ObEUHATD TPYIIIbI
XMUMHYECKUX DJIEMEHTOB. HOBBIX 3HAHUI XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
AmpoTepHOCTh PackppiBaroT XuMu4ecKkuii CMbICH (3TUMOJIOTHIO) Ha3BaHHMA
€CTECTBEHHBIX CEMEHCTB
ApPryMEeHTUPYIOT OTHOCUTEIHHOCTh Ha3BAHUS «MHEPTHHIE Ta3bD»
OOBACHAIOT uTO Takoe «aMdoTepHble coeuHeHus». Habmonaor
U OTHCHIBAIOT PEAKIIMI MEX Iy BEIIECTBAMHU C TIOMOIIIbIO
pPYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUU. XapaKTePU3YIOT
JBOMICTBEHHBIN XapakTepe CBOUCTB aM(pOTEPHBIX OKCUIOB U
TUAPOKCUAOB. [IpOBOJST OIBITHI 10 TMOTYYCHUIO U
MOATBEPXKICHUIO0 XMMHUECKUX CBOMCTB aM()OTEPHBIX OKCHIOB U
TUAPOKCUIOB C COONIIOIEHUEM TIPABHII TEXHUKU OE30MMaCHOCTH.
51 Otxkpsitue 1. U. Ypok ycBoeHUS PaznnuatoT ecTeCTBEHHYIO M HCKYCCTBEHHYIO KJIaCCH(HKAIIH.




MenneneeBsiM
IIepuoanueckoro 3akoHa

HOBBIX 3HAaHUN

ApryMeHTHpYIOT oTHeceHue [lepruoaudeckoro 3akoHa K
€CTECTBEHHOU KiTacCU(pHUKAIMU. MOJACTUPYIOT XUMUYECKUE
3aKOHOMEPHOCTH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTCPUCTUK
00BEKTa 1 MPEACTABICHNUEM HX B IPOCTPAHCTBEHHO-TPpahUIECKOi
WJIH 3HAKOBO-CUMBOJIMYECKOU hopme

52 OcHOBHBIE CBEJICHUS O VYpox ycBoenusi | OOBACHSIOT YTO TAKOE «IIPOTOH», KHEUTPOHY, «AIEKTPOHY,
CTPOECHUHU aTOMOB. HOBBIX 3HAHUU «XMMHYECKHH IJIEMEHT), «MAaCcCOBOU unciioy. ONUChIBAIOT
CTPOCHHE si/ipa aToMa UCToJb3ys [lepruoanueckyro cuctemy
xuMuueckux anemMeHToB . 1. Menaeneesa. [lonyyaroT
WH(pOPMAIHIO TI0 XMMHUU U3 PA3TUYHBIX UCTOUYHUKOB,
AHAIIM3UPYIOT €€.

53 CtpoeHue AIIeKTPOHHBIX Ypok- OOBACHSIOT UTO TaKOE IEKTPOHHBIHN CJION WM SHEPTeTHUECKUI
YPOBHEN aTOMOB XHUMHUYECKHX HCCIIeIOBaHUE ypoBeHb. COCTaBIISIOT CXEMBI paCIpeeIICHUsI JIEKTPOHOB TI0
anemMeHTOB Ne«Nel-20 B JJIEKTPOHHBIM CJIO0SIM B AJIEKTPOHHOM 000JI0UKe
tabmute J{. 1. Menneneena.

54 [Tepuonnueckuii 3aKOH Ypok- PackppiBaroT (GU3HYECKUI CMBICI: TTOPSIIKOBOTO HOMEpa
J1. 1. MenneneeBa u cTpoeHue UCCIIeJIOBaHNE XUMHUYECKOTO JIEMEHTa, HOMEpa MePro/ia U HoMepa TPYIIIIHI.
aToma OOBACHAIOT 3aKOHOMEPHOCTU U3MEHEHUS] METAJUIMYECKUX U

HEMETAJUIMYECKUX CBOMCTB XUMHUYECKHUX AJIEMEHTOB U UX
COCAMHEHUH B IEPUOJIAX U TPYIIIAaxX

55 XapakTepucTUKa XUMHUYECKOTO Ypoxk- XapaxkTepusyloT XUMHUYECKHUE AJIEeMEHThl 1—3-T0 MeproJIoB 1Mo X
3JIEMEHTa Ha OCHOBAHHUHM €T0 UCCIEeI0BaHUE nosoxeHuto B [leproaguyeckoit cucteme XUMHUYECKUX JIEMEHTOB
noJioxxenus B [lepuoauueckoii . . MenneneeBa. ApryMEHTUPYIOT CBOMCTBA OKCUIOB U
CUCTEME TUAPOKCUIOB METAJUIOB M HEMETAJIJIOB IOCPEACTBOM ypaBHEHUM

56 XapakTepucTUKa XUMHYECKOTO YpOK-pakTUKyM | peakuui
3JIEeMEHTa Ha OCHOBAHHUH €T0
nojoxenud B [lepuoanueckoit
CUCTEME

57 3nauenue [lepuoauueckoro Ypok- OnpenenstoT ICTOYHUKU XuMudeckoil napopmanuu. [lomyyaror
3akoHa U Ilepuonnueckoi HCCIe10BaHNE HE00X0IUMYI0 HHPOPMAIHIO U3 PA3IUYHBIX HCTOYHUKOB,

CHCTEMBI XUMHYECKUX
anemenToB /. 1. Menneneepa

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

Xumunueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)
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HNonnas xumuyeckas cBsA3b

Ypok-
UCCIIE/IOBaHNE

OOBACHAIOT YTO TAKOE MOHHAS CBA3b, HOHBI. XapAKTEPU3YIOT
MeXaHH3M 00pa30oBaHMs HOHHOU CBs3U. COCTABISIIOT CXEMBI
00pa3oBaHus MOHHOM cBsi3U. Vcnop3yloT 3HaKoBOE
MozaenupoBanue. OnpeaensoT THI XUMUYECKON CBS3H 110
dbopmyse BemecTBa. [IpuBOAST IpUMEpPHI BEIIECTB C MOHHOM
CBSI3bI0. Y CTAHABJIMBAIOT ITPUYMHHO-CIEACTBEHHBIE CBSA3H MEKY
COCTaBOM BELIECTBA U BUJOM XMMHUYECKOW CBS3HU, MEXKTY HOHHOMN
CBSI3bI0 M KPUCTAINIMYECKUM CTPOCHUEM BEIIECTBA, MEXIY
KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA U €ro GU3NYECKUMU
CBOWMCTBAMH

59

KoBanenTnas HenoJsipHas
XUMUYECKas CBS3b

Ypok-
UCCIIEJIOBaHNE

OOBACHSIOT UTO TaKO€ KOBAJICHTHAS CBSI3b, BAJICHTHOCTD.
CocTaBisIOT cXeMbl 00pa30BaHUs KOBAJIEHTHOW HEMOJISIPHOU
XUMHYECKOM CBSI3H. MCMOMB3YyIOT 3HAKOBOE MOJIETMPOBAHMUE.
OnpenensoT THI XUMHYECKOU CBSI3M MO (hOPMYIie BEIIeCTBa.
[TpuBOIAT IPUMEPHI BEIIECTB ¢ KOBAJICHTHOMN CBS3BIO.
YCcTaHaBIMBAIOT MPUIHHHO-CIICACTBEHHBIE CBS3U MEXKTY
COCTAaBOM BEIIECTBA M BHJIOM XHMHYECKOW CBS3H, MEXKTY
KOBAJICHTHOM CBSI3bI0 M KPUCTAILTHYECKUM CTPOCHUEM BEIIECTBA,
MEX 1y KPUCTANINYECKUM CTPOEHUEM BEIECTBA U €ro
(U3NYECKUMHU CBOWCTBAMH

60

KoBanentnas nonsipHas
XMUMHYECKas CBA3b

Ypok-
UCCIIEJIOBaHNE

OOBACHAIOT YTO TaKO€ KOBAJICHTHAs MOJISIPHAS CBSI3b,
3JEKTPOOTPUIIATENILHOCTD, BO3TOHKA UJIU CyOIMMAIHs.
CocTaBistoT cxeMbl 00pa30BaHus KOBAJIEHTHOM MOISPHOM
XUMHUYECKOH CBs3U. VICIoNb3yI0T 3HAKOBOE MOJIEIMPOBAHHUE.
XapakTepu3yloT MeXaHu3M 00pa30BaHHUsl MOJISIPHOM KOBaJIEHTHOU
cBs3u. OnpeAensoT THI XUMUYECKON CBA3H 10 (hopmyIie
BemiecTBa. [[puBoOAAT mpHUMeEphl BEIECTB C KOBAJICHTHON
MOJIAPHOM CBA3BIO. Y CTaHABIUBAIOT IMPUYUHHO-CIIEICTBEHHbBIC
CBSI3M MEXK/ly COCTaBOM BEIIECTBA U BUJOM XUMHUYECKOU CBS3H,
MEX/1y KOBAJICHTHOH CBSI3bI0 U KPUCTAIIMYECKUM CTPOSCHUEM
BEIIECTBA, MEXKIY KPUCTAJUIMYECKUM CTPOSHUEM BEILIECTBA U €T0
buznueckumu cBoiictBamu. CocTaBisAIOT GOPMYIbI OMHAPHBIX
COEAMHEHUH 0 BAJICHTHOCTU U HAaXOJISAT BAJICHTHOCTH 3JIEMEHTOB
o Gopmyre OMHAPHOTO COCTUHEHHUSL.

51

Merannuueckas XMMHYECKas

Ypok-

OOBSACHSIOT YTO TAKOE METAILIINYCCKAS CBS3b.




CBA3b

HCCICA0BAaHUC

CoCTaBISIOT CXeMbI 00pa30BaHUS METALTUICCKONH XUMUYIECKOM
cBs3u. Mcnonb30BaTh 3HAKOBOE MOJIETIUPOBAHUE. XapaKTepU3YIOT
MeXaHH3M 00pa30BaHMsI METAJUTMYECKON CBSI3H.

OnpenensroT THI XUMHYECKOW CBS3U 1O (hOpMYyIIe BEIIECTBA.
IIpuBOAAT IPUMEPHI BELIECTB C METAJUINYECKON CBA3BIO.
VYcTaHaBIMBaOT MPUYMHHO-CIIEACTBEHHBIE CBSA3H MEKY
COCTaBOM BELIECTBA U BUJIOM XUMHUYECKOU CBS3H, MEKIY
METaJUIMYECKOM CBA3bIO0 U KPUCTAIUIMYECKUM CTPOEHUEM
BEILIECTBA, ME¥K/ly KPUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA U €70
(U3MYECKUMU CBOMCTBAMH.

62 CreneHp OKHCIIEHUS VYpok ycBoeHust | OOBSCHSIOT UTO TAKOE «CTEIEHb OKUCIIEHUS», «BATIEHTHOCTD.
HOBBIX 3HAHUU CocraBisioTr  QopMysbl  OMHApPHBIX COEAMHEHH Ha OCHOBE
obmrero cnocoda ux Ha3BaHMM.
CpaBHHMBAIOT BAJICHTHOCTh M CTETICHh OKHUCIICHUS. PaccumThiBatoT
CTENEHN OKUCIIEHUS TT0 (OPMYIIaM XUMHYECKUX COSTNHCHUM
63 OKucauTenbHO- VYpox ycBoeHust | OOBSICHSIIOT YTO TaKO€ OKHUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC
BOCCTAaHOBUTEILHBIE PEAKITUN HOBBIX 3HAHUW | PEaKIuu, OKUCITUTEIb, BOCCTAHOBHUTEb, OKHCIICHHUE,
BOCCTaHOBJICHHE.
64 OKHCIUTETHHO- Vpoxk - npaktukym | Knmaccupuuupyror XUMUYECKAE peakluii 1O MPU3HAKY
BOCCTaHOBUTEJIbHBIE PEAKIINH «U3MEHEHHE CTeNeHE OKUCIECHUS JIEMEHTOBY.
Omnpenenstor OKUCJIMTEIh U BOCCTAHOBHUTEb, MPOLECCHI
OKHUCJICHHSI U BOCCTAHOBJICHHSL.
65 O0001IeHNEe U cCUCTEMATU3 AL O0o00maromumii O0001IaI0T ¥ CHCTEMAaTH3UPYIOT CBOM 3HaHUSA 10 Teme: «I13 u
3HaHu# 1o temam: «I13 u YPOK I[ICX9» u «Ctpoenue BeniectBa. OBPy». [Ipumensitor Ha
HCX5» n «Ctpoenue BerecTsa. MIpaKTHUKE paHee U3ydEHHBIN MaTepHall, padoTas Mo TPyIaMm C
OBP» 3aJJaHUSIMU PA3HOTO YPOBHS CII0)KHOCTH
66 KonTtponbHas pabora o temam: | Ypok — koHTposs | [IpuMeHsIoT Ha MpakTUKe paHee U3yYeHHbIN MaTepuai, padoTas
«I13 u [ICX2» u «Ctpoenue 3HaAHUU I10 TPYIIIAaM C 3aJaHUSAMU Pa3HOTO YPOBHS CIIOKHOCTH,
BemectBa. OBPy BBHITIOJIHSIOT KOHTPOJILHYIO paboTy.
67 Pemenne pacueTHbIxX 3a1a4 VYpok - mpakTukyM | PemaroTr pacuerHsle 3agauu.
68 [IpomexyrouHas aTTecTaus Ypok — koHTpons | [IpumMeHsIOT Ha MpaKkTUKe paHee W3YUYeHHBIN MaTepual, padoTas

3HaHUH

0 TPYIIAaM C 33JaHUSIMHU PA3HOTO YPOBHSI CIIOKHOCTH,
BBHITIONTHSIOT KOHTPOJILHYIO PaboTy.
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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. KimaccupuuupyroT OKCHIBI, THAPOKCHIBI
(ocHoBanwus, aM(GOTEPHBIE TUIPOKCHUIBI, KHCIOPOICOACPKAIINE
KHCJIOTBI) M COJIH IO PA3IMYHBIM MPH3HAKAM. Y4YaTcs
MOJITBEPIKJIATh XapPaKTEPUCTUKY OTACIBHBIX TIPEICTaBUTEIICH
KJIACCOB HEOPTaHWYECKHUX BEIIECTB YPAaBHECHUSIMHU
COOTBETCTBYIOIIUX PEaKIil. PaCKpBIBaIOT B3aNMOCBSI3b MEXKTY
KJIaccaM¥ HEOPTaHWYECKUX COSTMHEHH, KaK TeHETHYECKYIO

Knaccudukanus xuMmuaecknx
peaKuuii Mo pa3IuYHbIM
OCHOBaHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSAIOT ITOHATHS «XAUMUYECKas peaKknusy, «pCakuuu
COCAMHCHUA», «KPCAKIIUH PA3JIOXKCHUA», KPCAKIINH OGMGH&»,
«pCaKUIrH 3aMCIICHUAY, «KPCAKIIUN HCP’ITpaHHSaHHH)),

BxonHas quarHoctuveckas
pabota

YpoK KOHTpOJIsSt
3HAHUI

«OK30TEepPMUYECKUE PEAKLIUN», «IHIOTEPMUYECKHE PEaKIIun»,
«00paTUMBbIe peaKkuny, «KHEOOPaTUMBIE PEAKIIUNY,
«OKHCITUTEIIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUNY, «TOMOTECHHbIE
pEaKIuny, «reTePOreHHbIC PEAKLIUNY, «KAaTAIUTUYECKUE PEaKIINNy,
«HEKATaJTUTHUYECKHUE PEAKIIUN», «TEIIOBOU APHEKT XUMUUECKOM
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)

DIIEKTPOIUTHIECKAS
JMICCOLIAAITUS

Ypok -
UCCIIEJIOBaHHE

XapaKTepI/I3YIOT MNOHATHA «OJICKTPOJIUTHYCCKAA JUCCOLHUALA,
«OJICKTPOJIUTBD, «HEIJICKTPOJIUTHI. YcranaBianBaoT MMPpUYUHHO-
CICACTBCHHBIC CBA3H MCXKIY HpHpOIIOfI QJICKTPOJINTA U CTCIICHBIO
€ro Jucconmuanmu. YcranaBinBaoT MNPUYIUHHO-CJIICACTBCHHBIC
CBA3H MCXKIY TUIIOM XUMHUYCCKON CBS3H B OJICKTPOJIUTE U
MCXaHU3MOM €10 JUCCOHallH.

OCHOBHBIE ITOJI0KEHUSI
TEOPHUH IIEKTPOITUTHUECCKOMN
muccormanuu (TO/1)

Ypok ycBoeHus
HOBBIX 3HAHUN

XapaKTepmyIOT IOHATHUA «CTCIICHb AUCCOIMAIIUN)), KCUJIBHBIC
AIIEKTPOJIUTHIY, «CIIA0BIE IEKTPOTUTHI», KKATHOHBI), KAHUOHBD,
«KUCJIOTBI», «KOCHOBAHUs», «COJ». COCTaBIIIOT YpaBHEHUS
3JICKTPOJUTHIECKOMN JUCCOIMAIIMY KUCIIOT, OCHOBAHUM U COJICH.
NnmocTpupyroT npuMepaMH OCHOBHBIE TTOJIOKEHHSI TEOPUHU
AIEKTPOJIUTUYECKOU TUCCOIHAITIH.

PaznnyatroT KOMIOHEHTHI JOKa3aTeNbCTB (TE3UCOB, apTYMEHTOB U
(bOopMBI TOKA3aTEIbCTBA)

XUMHUYECKHE CBOMCTBA KHUCJIOT
B cBeTe T/

KomOunnpoBan
HBIN YPOK

XUMHAYECKHE CBOMCTBA KHUCJIOT
B cBeTe TO/]

Ypok-
MPAKTUKYM

XapakTepu3yrT 00IMe XUMHUYECKHUE CBOMCTBA KUCIIOT C TIO3UITUI
TEOPHUH DJICKTPOIUTUUECKON aucconnanui. COCTaBIISIIOT
MOJIEKYJIIPHBIE, MTOJIHbIE U COKPAIEHHBIE HOHHBIE YPaBHEHUS
peaKLuii ¢ ydacTueM KHCIOT. ApryMEHTHPYIOT BO3MOKHOCTD
MPOTEKAHUS PEAKIIMI ¢ yyaCTHEeM KHUCIIOT Ha OCHOBE ITpaBuiia
beptosie u psiia akTHBHOCTH MeTasoB. [IpoBOIAT 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

X MHUYECKHE CBOMCTBA
ocHOBaHMi B cBeTe TOJ],

KomOunmMpoBan
HBII YPOK

CocCTaBisI0T MOJIEKYSPHBIE, TIOJTHBIE U COKPAIIEHHbIE HOHHBIE
YpaBHEHUS PeakKIfil C yuacTHEM OCHOBaHUI. APryMEeHTUPYIOT
BO3MOYKHOCTh MPOTEKAHUS PEeaKLUi C y4acTHEM OCHOBAaHUH Ha
ocHoBe npasuia beprose. [IpoBOAAT ONBITHL, MOATBEPKAAIOLINE
XMUMHYECKHE CBOMCTBA OCHOBAHHM, C COOMIOIEHUEM TTPABIII
TEeXHUKH Oe3omacHocTU. HabmioaroT 1 OMUCHIBAIOT peakiuu ¢
y4acTUEM KHUCIOT C IIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3BIKA
XUMHH
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IXMMHUYECKUE CBOUCTBA COJIEU B
cete TOJI

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 [IpakTrueckas padora Ne 1. Ypox - Vuarcs oOpamatecss ¢ J1aOOpPaTOPHBIM OOOPYAOBAaHHEM |
Pemenne skciepuMeHTAIBHBIX MPaKTUKYM HarpeBaTeIbHBIMA TMPUOOPAMU B COOTBETCTBHUH C TPaBHJIAMHU
3a/1a4 1o Teme TEeXHUKH Oe3omacHocTd. HabmomaroT cBOMCTBA 3JEKTPOJIUTOB H
«DNEeKTpoIUTHYECKast MPOUCXOSIMNX C HUMHU siBIeHWWA. HaOmrogaroT W OmMHMCHIBAIOT
JICCOLIAAITUS 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 «XMMHYECKHE PeaKLMK | CHCTEMATH3alUH | ya pakTHKE paHee M3ydeHHbIH MaTepual, paboTas o IpyIam ¢
B PacTBOpax AJIEKTPOJIUTOBY U 3HaHUI 3a/[AHAAMHU PA3HOTO YPOBHS CITIOKHOCTH
15 KontponbHas padota Ne 1 mo | VYpok koHTpons | [I[puMeHsIOT Ha IpaKTUKE paHee U3YYCHHBIM MaTepuai, padoTas 1o
TeMe «XUMUYECKUE PeaKluu TPYIIaM ¢ 3aJaHUSIMU PA3HOTO YPOBHS CJII0KHOCTH, BBITIOJIHSIOT
B PacTBOpax AJIEKTPOJIUTOBY KOHTPOJIbHYIO padoTy.
HemeTanbl 1 ux coequHeHus (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/IG 1 XUMHWYCCKHE
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 KPUCTAJUIMYECKOMN PEIIETKH rajloreHoB, 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 XUMHYECKOW 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
TEXHUKH 0€301MaCHOCTH.

BoImonHs0T pacyeTsl Mo XUMUYECKUM (GopMysiaM U ypaBHEHHSIM
peaKuurii, MPOTEKAIOIINX C YIACTUEM COCTUHEHU rajJOreHOB
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[IpakTrueckas padora Ne 2.
«M3yueHue CBOKCTB COJISTHOM
KHCIIOTBI»

Ypok-
MPAKTUKYM

Vuarcs oOpamatbess ¢ Ja0OpaTOpHBIM — O0OPYAOBAaHHEM U
HarpeBaTeIbHBIMU TMPUOOPAMH B COOTBETCTBHHM C IIpaBHJIaAMH
TEXHHUKH Oe3omacHocTH. HaOmoaroT CBOMCTBA 3JICKTPOJIUTOB H
IMPOUCXOAIIMX C HUMHU siBICHHHA. HaOmogaroT ¥ ONHMCHIBAIOT
pPCaKIMU C y4acTHEM ODJICKTPOJHUTOB C IOMOIIBIO €CTECTBEHHOI'O
(PyCCKOrO WJIM POJHOIO) sI3bIKA M sI3bIKa XUMHUH. DOpMyIHpYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IMPOBEICHHOTO IKCIICPHMEHTA
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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
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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
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[Ipaktnueckas pabota  Ne3.
«/3ydyeHrne CBOWCTB CEPHOH
KHUCJIOTBI»

Ypok —
MPaKTUKyM

VYuyarca oOpamarbcsi ¢ Jab0opaTopHbIM  00OpyIOBaHUEM U
HarpeBaTebHBIMU TMPUOOPAMH B COOTBETCTBHH C IIpaBUIIAMHU
TeXHUKH Oe3omacHocTd. HabmiomaroT CBONCTBA 3JEKTPOJIUTOB H
MPOUCXOSAIIUX C HUMHU sBIeHuM. HabmogaroT ¥ OmMCHIBaIOT
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

JlatoT 00Iyr0 XapakTepUCTHKY aTomaMm, MPOCThIM BELIECTBAM U
COEIMHEHUSIM ITHUKTOT€HOB B 3aBUCHUMOCTU OT MX IOJOXEHHUS B
[Tepuomuueckoii cucreme. XapakTepu3ylOT CTpoeHue, pusmdeckue
U XUMHUYECKHE CBOMCTBA, IOJIyueHHE WU NPUMEHEHHE a30Ta C
UCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U SI3bIKA XUMUU.
HaspiBaror coeamHeHust a3ota 1o (opMylne H  COCTABISIOT
GopMylnbl IO WX Ha3BaHUIO. YCTAHABIMBAIOT IIPUYNHHO-
CIIEICTBEHHBIE CBSI3U MEXJy CTPOEHHEM aTOMa U MOJIEKYIIbI,
BUJIOM XMMMUYECKOH CBS3M, THIOM KPHCTAJUIMYECKOW pEIETKU
a30Ta 1 ero (pU3N4eCKUMH U XUMUYECKUMU CBOMCTBAMHU.
BoinonHAIOT pacy€Thl MO0 XUMHUYECKUM (GopMysIaM U ypaBHEHHUSIM
peakuuii, IpOTEKAIOUINX C y4aCTUEM a30Ta
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Ammuak. Co aMMOHUS

VYpok ycBoeHus
HOBBIX 3HAHUN

CocraBisitor  GopMydabl 1O HUX  Ha3BaHMSIM.  3alKCHIBAIOT
MOJIEKYJIIPHBIE M MIOHHBIE YPaBHEHMSI PEAKIINi, XapaKTepU3yIOIIHe
XMMHYECKHE CBOWCTBAa aMMuaka U coyiel aMmmMoHus. CoCTaBIsOT
YpPaBHEHUs OKHUCIMTEIbHO- BOCCTAHOBUTEIBHBIX pEaKUHi C
y4acTHEM aMMHaKa C IOMOIIbIO AIEKTPOHHOTO OalaHca.
VYcraHaBIMBalOT MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXAY BUAAMH
XUMUYECKUX CBSI3€H, TUIIAMU KPUCTAUIMYECKUX PEIIETOK aMMHUaKa
U Ccojiled aMMOHHUA U UX (UINYECKUMH U XUMUYECKUMU
cBoiictBamu. [IpoBoaaT, HaOMIONAIOT U OMUCHIBAIOT XUMUYECKUUN
9KCIIEPUMEHT I10 PACO3HABAHUIO HOHOB aMMOHHSI C COOJIIO/IECHUEM
IIPaBWJI TEXHUKH 0€30MacCHOCTH.

BeimonHstoT pacuéThl 0 XUMUYECKUM (GopMysiaM U ypaBHEHHUSIM
peakunii, MPOTEKAIINX C yJaCTHEM aMMHUAKa
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[IpakTnueckas pabota Ne 4
«[Tonyyenue aMmmMuaka u
U3y4EHHUE €ro CBOMCTB»

Ypoxk -
MPaKTUKYM

[Tonyyator, coOuparoT U pacrno3HalOT amMmuak. Paboraor ¢
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
OKCHJOB 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 3JIEKTPOJINTA, MPUMEHEHHE 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
anekTposiuta. [IpoBosAT, HAOMIOIAIOT U OMHUCHIBAIOT XUMHYECKHUI
SKCIEPUMEHT, XapaKTEPU3YIOIIUN CBOMCTBA a30THOM KHUCIOTHI 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 TIPABUJI TEXHUKH 0€3011aCHOCTH
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docdop 1 ero coeMHCHUS

VYpok -
MPAKTUKYM

XapakTepu3yloT  CTpPOCHHE, aUIOTPONHi0, (usnyeckue
XUMHUYECKHE CBOICTBA, MOJy4YeHHE W TNpuMeHeHue ¢ocdopa c
UCTIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA M S3bIKA XHMHHU.
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. Yriaepon

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, TUITAMU KPUCTALUTMICCKUX PEMIETOK OKCHIOB YriIepoJia, 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 €€ coiel (kapOOHATOB U THIPOKApOOHATOB) C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMHUHU.
NmmrocTpupyloT 3aBUCHMOCTB CBOWMCTB COJIEM YroOJIbHOW KHCJIOTHI
OT uX cocTaBa. [IpoBoasAT, 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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[TpakTrueckast padota Ne 5.
«[lony4yeHue yriekucioro rasa
Y U3YYEHHUE €r0 CBONUCTB

Ypok —
MPAKTUKYM

[Tomywator, coOuparoT W  paclO3HAIOT  YIJICEKUCIBIA  Tas3.
Habmo1a10T 1 OMUCHIBAIOT XUMUYECKHI IKCIIEPUMEHT € MTOMOIIBIO
pycckoro (pomHOTO) S3bIKa M sA3bIKa XUMHH. DOPMYyIHUPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOTO 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, OMUCHIBATh €r0 U JeNIaTh BBIBOJbI HA
OCHOBE HalOmofieHni. DUKCUPYIOT pe3ysbTaThl AKCIEPUMEHTa C
IOMOIIIBI0 PYCCKOTO (POJHOTO) f3bIKa, 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.

HaspiBator  mpezacraBuTeneil NpeAeNbHBIX M HENPEIENIbHBIX
KapOOHOBBIX KUCJIOT U 3aIIUCBIBAIOT U3 (OPMYIIBIL.
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Kpemuuii u ero coenHeHUs

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
XUMHYECKHIMH CBOMCTBAMHU. BEITIOTHSIOT pacyéThl M0 XUMUYSCKUM
dbopmynamM W ypaBHEHUSIM pEaKIMil, MPOTEKAONIUX C yJacTHEM
KPEMHUS U €r0 COCIUHECHUH. XapaKTepHu3yIOT COCTaB, (PU3HUYCCKUE
U XUMHYECKHE CBOMCTBA, MOJYYCHHE M MPUMEHEHUE COCTUHEHUM
KPEMHHsSI C WCIIOJIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA W SI3BIKA
xumun. CpaBHUBAIOT JUOKCHJIBI yriiepoaa U KpeMHus. OnUChIBAIOT
BOKHEUINIME THUIBI TPHUPOIAHBIX COCAWMHEHHH KPEMHHS 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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O000I1IIEHNE TI0 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 Bue TaONIUL, CXEM, OIIOPHOTO KOHCIIEKTA, B TOM
yucie ¢ npuMeHernem cpeacts KT
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KonTponabnas padora Ne2 mno
TeMe:. «HemeTasuibl 1 Ux
COECTUHEHUS))

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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TTonokeHne METAIIOB 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

43

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.
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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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[IpakTunueckas padora Ne 6.
«ITonyyenue xeCTKOM BOJIbI U
CrocoObI €€ YCTpaHCHUS

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.  CoTpyaHHuYaroT 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 XHUMHMUYECKHMX CBOMCTB
OKCHUJA U THJIPOKCHJIA AIFOMHUHHSL.




50

Keeso

Ypok ycBoeHUs
HOBBIX 3HAaHUN
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CoenmHeHns Kene3a

KomOunupoBan
HBIN YPOK

XapakTepusylT IOJIOKEHHE JKeneza B Ilepuonmueckonn 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*t . YcramaBmmBaior
3aBHCHMOCTh OOJIaCTe MPUMEHEHHs >KeJle3a W €ro CIUIaBOB OT
cBoiictB. IlpoBomar pacu€Tel MO XUMHYCCKHM (QopMylIaM U
YPaBHEHUSM pEaKLUH, MPOTEKAIOIIUX C YYacTHEM JKejle3a U €ro
coequHeHni. HaOmomaroT ©W  ONMWCHIBAIOT — pPeaKIUd  MEXIY
BELIECTBAMHU C IIOMOIIbIO PYCCKOro (POAHOTO) s3blKa M S3bIKA
XUMUHU
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[MpakTiueckast pabora Ne 7
«Permenne 3KkcrepuMeHTaIbHbIX
Bajad 1o reme «Mertamib»

Ypok-
NPAKTUKYM

OKCIIEpUMEHTAIBHO ~ UCCIICAYIOT CBOWCTBA METaNIOB M WX
CO@)IHHGHI/If/i, peiate OKCICPUMCEHTAJIBHBIC 3aJadu II0 TEMC
«Meramnel». PabGoTatoT ¢ sabopaTopHbIM OOOpYIOBaHHEM U
HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBUM C IIpaBHJIaMHU
TEXHUKA Oe3omacHocTH. HaOmromaroT cBoOiicTBA METAIOB U HX
COCIMHCHUN M SBJICHHUM, MPOUCXOAAIMMUX ¢ HUMH. OTHCBIBAIOT
XUMUYECKANA  OKCIepUMEHT.  DOpMyIHpYIOT  BBIBOJABI IO
pe3yabTaTaM IPOBEICHHOTO SKCIepuMeHTa. OnpeneistoT (MCXomast
13 yueOHOH 3a7aun) HEOOXOIUMOCTh MCIOJIb30BaHUS 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.

Paznuyaror uépHbie U IIBETHBIC METAIUIBI, YYT'YHBI U CTAIIU
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O060011IeHIE 3HAHUHN 110 TEME
«MeTtaiiby

O06o001arommn
YpOK

OO000IIAIOT U CUCTEMATH3UPYIOT CBOY 3HAHMSI 10 TEME:
«Mertaine». [IpuMEHSIOT Ha IPAKTUKE PaHee U3y4YECHHbIN
Matepual, paboTas 1o rpymnnam ¢ 3aJaHusIMU Pa3HOTO YPOBHS
CJI0KHOCTHU
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KonTposnsHast padota Ne 3 o
reme «MeTaJuib»

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.
PaznnyaroT MuHepaibl ¥ TOPHBIE TIOPOJIBI, 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 OKpyxawmyr cpeny. [IpuBonsar
IpUMEpPbl MEXIYHAPOJIHOTO COTPYAHHUYECTBA B OOJACTU OXpPaHbI
OKpYXaIoILIEH cpeabl OT XUMUYECKOTO 3arpsI3HEHNUs

(OTJ) (7 v)

O000menne 3HAHUI IO XMMHUM 32 KyPC OCHOBHOM 1IKO0JbI. [ToaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY dK3aMeHY
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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 4YHcIie ¢ mpuMeHenueM cpeacts MKT
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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.
BeinonHAOT TecToBBIE 3aAaHuA MO TeMe. Xapakrepusyror OBP,
OKHCIIUTEIIb U BOCCTAHOBUTEIIb.




62 OCHOBBI O6o0marmuii | XapakTepusyroT o0Iiue, 0COOCHHbBIE U WHIUBUAYATbHBIC CBOHCTBA
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 u 00oOIIEHNE KomOunupoBan | BEIMOJHSIOT TECTHI M yIPaXXHEHUs, PEIIAOT 33J1a4H 110 TEME.
BHaHUH 332 KypC OCHOBHOU HBIN YPOK [IpoBoAT OLIEHKY COOCTBEHHBIX TOCTHKEHUI B YCBOEHUH TEMBI.
LITKOJIBI KoppekTtupytoT cBou 3HaHUS B COOTBETCTBUH C IJIAHUPYEMBIM
pe3ynbTaTomM
65 KonTpoabHast pabotaNe4 VYpok koHTposs | [IpuMeHsOoT Ha MpakTUKe paHee U3y4eHHbIN MaTepual, padoTas 1o
«HTorosas 1o Kypcy OCHOBHOM rpymnnam ¢ 3aJaHUSIMHU Pa3HOr'o YPOBHS CJI0KHOCTH, BBIIOTHSAIOT
LUIKOJIBD KOHTPOJIbHYIO paboTy.
66 IAHaITN3 KOHTPOJIBHOM pabOTHI. KoppekTupyroTt cBou 3HaHUS
67-68 M ToroBoe moBTOpEHHUE. PeszepBHoe

BpeMsl




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).

[epcornuimpoBaHHO OIIEHKE MOJUIEKAT TOIBKO METAIPEMETHBIE U ITPEIMETHBIEC PE3YNIbTAThl U3 010Ka «BBITYCKHUK HAYIHUTCS.

OneHka JOCTHXKEHUH PeaTu3yeTcss «METOIOM CIOKEHUS», IPU KOTOPOM (PUKCUPYETCSI TOCTHKEHUE OTIOPHOTO YPOBHS U €TI0 IIPEBBILICHUE.

JUis OlLIeHMBaHUS MCIOJIB3YIOTCSA: CTAaHIAPTHU3MPOBAHHBIE NMHCHMEHHBIE U YCTHBIE PAOOTHI, MPOEKTHI, MPAKTHUUYECKUE padoThl, J1TabOpaTOpHbIE
paboThl, TECTHI, 3a4€ThI, TBOPUECKHE PAOOTHI, CAMOAHAIN3, CAMOOLIEHKA, HAOIIOACHUS U TIp.

Tunel 3aga0ui, KOTOPBIE HMCIOJIb3YIOTCH ISl OLIEHKHU AOCTUKEHUI1:
1o opMe OTBETA: C 3aKPHITHIM 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/lbl, MpakTHUeCKUe 3aJlaHus, JJabopaTopHble paboThI;
o ¢popme NpoBeAeHUs: U1 UHAUBUAYAIbHON WK TPYIIIOBOI paObOTHI.

HToroBasi oneHKa CKJIAAbIBAETCS U3:
HAKOTUICHHBIX OLIEHOK (XapaKTepH3yIOT AUHAMHUKY 00pa30BaTEIbHBIX JOCTHKCHHUN yJIalIiXcs);
OIIEHKH 32 CTaHJIapTU3UPOBAHHBIE UTOTOBBIE PA0OTHI (XapaKTePU3YyIOT YPOBEHBb TPUCBOCHHS CITIOCOOOB JICHCTBUI)

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

HHIMBHUAYaJIbHbIE Pe3yJbTaThl yYalluxcs - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBISIOTCA B XOJE ICHXOJIOTO-
MeJarorunyecKoro MOHUTOPUHTA;

npeaMeTHbIe Pe3yJbTaThl - PE3YJIbTAThI, IOJYYEHHBIE B MIPOLIECCE OLICHUBAHUS YYUTENISMHU LIKOJIBI HA MPEJAMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJIbTaThl - PE3YJIbTAThI, OJTYYEHHBIE B X0/1€ aAAMUHUCTPATUBHOTO KOHTPOJIS,, UTOTOBOM aTTECTAIIMH yYaIllUXCs

( KOHTpOJIBEHBIE PAbOTHI, MPOMEKYTOUHBIE, HTOTOBbIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3yJabTAThI - PE3yAbTaThl OJIUMITNAJ, KOHKYPCOB, COPEBHOBaHUM, KOH(MEPEeHIIH U T.11.;

pEe3yNbTaThl, MOJIyYEHHBIC B XOJI¢ HE3aBHUCHMOIi BHeIlIHel OLeHKHU — Pe3ylbTaThl, moxyueHHbIe B xone [ UA;

HedopMaTH30BAHHAS OLEHKA - TOPT(OIIHO.



JJist onMcaHus TOCTUKEHUI 00y4aIIMXCcs HeJaec000Pa3Ho YCTAHOBUTD CJeAYIIIUe NSITh YPOBHeEI:

YpoBeHb JocTuikeHne NJIAHMPYEMBbIX Pe3yJ1bTATOB Ounenka (oTMeTKa)
basosbIii JEMOHCTPUPYET OCBOEHHUE YUEOHBIX IEHCTBUN C ONMOPHOM CHUCTEMOM 3HAHUM B paMKax | «yJOBJIIETBOPUTEIBHO) (v
YPOBEHb nuanazoHa (Kpyra) BbIIENEHHBIX 3aaad. OBiajgeHue 0a30BBIM YPOBHEM SIBJISIETCSI | OTMETKA «3», OTMETKa
AOCTHKEHU I JOCTaTOYHBIM JIJIs TIPOJIOJDKEHHSI 00yUYEeHHUs Ha CIeAYyIONIel CTyleHH 00pa3oBaHMs, HO HE | «3aYTCHOY).

10 MPO(UIBHOMY HAIPABICHHUIO
IloBbIlIEHHBIH | YCBOGHHE OINOPHOM CHUCTEMBl 3HAaHUI Ha YPOBHE OCO3HAHHOIO IIPOM3BOJIBHOTO | OLIEHKA «XOPOIIO» (OTMETKaA «4»);
YPOBEHb OBJIQJICHUS] Y4eOHBIMU JCUCTBUSIMM, JOCTaTOYHBIA O Kpyroszop, MmupoTa (WUiaH

n30uparenbHOCTH) UHTepecoB. Takue oOydaromiyecss MOTYT OBITh BOBJICYEHBI B

MIPOEKTHYIO AESITEIbHOCTD M0 MPEeIMETY U COPUEHTUPOBAHBI Ha MPOI0JKEHUE O0yUEHHUSI

B CTapIlIMX KJIaccax Mo JaHHOMY NpoduIio.
Bbicokmii Bbosnee monHOE (1O CpaBHEHHIO C MPEBIIYIINM) YCBOCHHUE OMTOPHOM CHUCTEMBI 3HAHUW Ha | OIEHKAa  «OTIUYHO»  (OTMETKa
YPOBE€Hb YPOBHE OCO3HAHHOTO TMPOU3BOJILHOTO OBJIAICHHS YICOHBIMHU ICHCTBUSMHU, JOCTATOUHBIN | «5»).

Kpyrosop, mmupoTa (Wi HW30MpaTeIbHOCTH) MHTEpecoB. Takue oOydarompecs MOTYT

ObITh BOBJICUEHBI B IMPOEKTHYIO AEATEIbHOCTb IO MPEIMETY M COPHUEHTHpPOBAHbI Ha

MPOJIOJKEHHE 00yUeHHUs B CTapIIUX KJlaccax Mo JaHHOMY Npouiio.
IloHm:KeHHBI | OTCYTCTBHE CUCTEMaTH4ECKOH 0a30BOM MOJITOTOBKH, OOYYalOIIMMCS HE OCBOCHO JIAXKE U | «HEYIOBIETBOPUTEIILHOY
YPOBEHb MOJIOBUHBl  IUIAHUPYEMBIX  pEe3ylbTaTOB, KOTOpble  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

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

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

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

cocrapisomas okosio 10%) Tpebyer crneuuaabHOW TUATHOCTHKU 3aTPyAHEHUU B

oOyueHuu, nMpoOeJoB B CUCTEME 3HAHUNW M OKa3aHUU LIEJCHAINPABJIEHHOW MOMOIIU B

JOCTUKEHUU 6a30BOT0 YPOBHS
Hu3zkwnii HaJIW4ue TOJbKO OTAEIbHBIX (PparMeHTapHbIX 3HAHUKW 1O MpPEeIMeTy, JalbHelllee | OLEHKa «II0X0» (OTMEeTKa «1»)
YPOBEHb oOyueHue MpaKTU4YeCKH HEeBO3MOKHO. Tpedyercs crnernuaibHas MOMOIIb HE TOJIBKO IO

y‘le6HOMy npeamMeTy, HO U IO d)ODMI/IDOBaHI/IIO MOTHUBAIIMN K O6V‘ICHI/IIO, Pa3BUTHIO
HHTCPECCa 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: OTCYTCTBUE OLIMOOK KakK 10 TEKYIIEMY, TaK U
0 IpeAblIyIIeMy yieOHOMY MaTepualy; He 60ojiee OHOr0 HEJJ0UeTa; JIOTHYHOCTh U TOJIHOTA U3JI0KEHHUSL.

«4» («X0po110») — YPOBEHb BBINOJIHEHUSI TPeOOBAHUI BBILLIE yIOBJIETBOPUTEIHHOTO: UCIOIb30BAHUE JOIOJHUTEIBHOTO MaTepuaia, IMoJIHOTa U
JIOTUYHOCTh PACKPBITHS BOIMPOCA; CAMOCTOATEIbHOCTh CYXKJIECHUMN, OTPa)KEHHE CBOEro OTHOLIEHMA K IpeameTy obcyxaeHus. Hannuume omubok u
HEJ0YETOB B KOJMYECTBEHHOM BBIPAKEHUU IO OTAEIBHBIM IMpPEAMETaM OTPAXKAETCSl B JIOKAJIBHBIX aKTaX O TEKyIIed M HUTOroBoi (pyOexHOM)
aTTecTaluu o0y4yaronxcs.

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

«2» («1710X0») — YpPOBEHb BBINIOJHEHUS TPeOOBAaHUN HMXKE YAOBIETBOPUTENBHOIO: HAapyIIEHUE JIOTUKH; HENOJHOTa, HEpPacKpbITOCTh
00CyXk/1aeMOro BOIIPOCa, OTCYTCTBUE apryMEHTAIUH JHU0O0 OIIMOOYHOCTh €€ OCHOBHBIX NOJOXkeHUH. Hannune ommboK 1 HE0YeTOB MO OTAEIbHBIM
IpeMeTaM B KOJIMYECTBEHHOM BBIPaXKEHUH OTPaXKaeTcs B JIOKAIBHBIX aKTax O TEKYIIEH U UTOTOBOM (pyOekHOI) 00 aTTecTanuu oOydarouiuxcs.

KoHTpo/IbHO-U3MepUTeIbHbIE MaTepuadbl TPEIHA3HAYCHBI JUIS IMPOBEPKH YPOBHS YCBOCHHsS YYeOHOTO MarepHalia Ha OCHOBAaHUH
00pa30BaTEIILHOTO MUHUMYMa COJICpXKaHUsI 00pa3oBaHUs W TPeOOBAHWUH K YPOBHIO IMOATOTOBKH BBITYCKHHKOB NIKOJ. OHHM COCTAaBJICHBI HA OCHOBE
MHOTOJICTHEH TIeIarOTHIECKON TPAKTHKH C YIETOM Pa3IMIHBIX METOINICCKUX pa3paboToOK.

ITo Bcem riaBam Kypca M uUX paszeiiaM IpeajaracTcsl TeKyIuid U TeMaTHIeCKUH KOHTPOJIb 3HAHUM M YMEHUH B (pOpME XUMUUYECKUX TUKTAHTOB U
TECTOB, CAMOCTOSITENIbHBIX U KOHTPOJBHBIX paboT. 3a1aHusl 000UX BapHAHTOB PAabOT CXOIHBI MO COACPKAHUIO U XapaKTEPy BBIMOIHIEMbBIX YUEOHBIX
TNEUCTBUI.

Jlst opranuzaruu 3hPeKTUBHOM pabOTHI BCEro Kiacca ¢ Y4ETOM WHIMBHIYATbHBIX CITIOCOOHOCTEN KaXKJ0TO y4aIlerocs B psae padoT, BXOIAIINX
B 10co0ue, MpeICTaBICHbI 3aJaHUs Pa3IMYHBIX YPOBHEH CI0KHOCTH.

He3zaMeHHMBIM MOMOIIIHUKOM Tielarora B KOHTPOJI€ 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 TEMaTHYECKOM KOHTpPOJIE 3HAHUN, YMEHUN U HABBIKOB YUYaIIUXCS;

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

Jliig Kaxk 101 TeMBI U €€ pa3fiesioB IPEI0KEHbI TECTOBbIE 331aHUS PA3HOTO YPOBHSI CIIOKHOCTH B JIBYX BapUaHTaX, pacCuuTaHHble HA 15—35 MuH
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 pe3ysabTaTOB BBIIIOJHEHUS pa0OThl YUUTEIb MOYKET BHOCUTD B IIPEUIOKEHHYIO CUCTEMY OLICHUBAHUSI KOPPEKTHUBBI, IOCKOJIbKY
OCHOBHAs LIeJIb KOHTPOJISI B JAHHOM CJIy4ae — He COOCTBEHHO BBICTABIICHHE OLICHKH, a OTIPE/ICJICHNE YPOBHS YCBOCHUS yHalTUMHCS y4eOHOTO
MaTepHualia ¥ HalpaBJIeHUN JaibHENIIel pabOThl Ha [ MOBBIIICHUEM KauyecTBa 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:

» yactu 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 3alaHui 9acTu C, yIUTEIIb MOXKET OOBSBUTH O BHICTABJICHHUH IT0 PE3yJIbTaTaM TECTa JABYX OICHOK: MEPBOM — 3a 4acThu A
u B, a BTopoii — 3a yactb C — ¢ UCIOJIb30BaHUEM MPOIIEHTHOM IIKAJIbl OLIEHKU 3HAHUI.

Bormpock! s BceX BUAOB KOHTPOJIS 3HAHWH COCTaBJICHBI TAKMM 00pa3oM, YTOOBI MEAAaror ¢ WX MOMOIIBIO MOT BBISSBUTH 3HAHUS yJalIUXCS TI0
BCEM Y3JIOBBIM BOIIPOCAM TJIABBI M pa3jiena Kak Ha 0a30BOM YpOBHE, T/ie¢ HEOOXOAMMO TOJBKO BOCIIPOM3BENEHHE y4eOHOTO Marepuaia, Tak ¥ Ha
YCIIO’)KHEHHOM YPOBHE, Tie TpeOyeTcsl yMEHHe aHAJIM3UPOBATh M CPABHUBATH TaHHBIE, TPUMEHSST TBOPUYECKHE CIIOCOOHOCTH.

Bce oOydaromue BHIBI KOHTPOJIS MPEATIOINIATAI0T KOJUIGKTHBHYIO JIESITETFHOCTh YUalIuXcs TH00 B Mape, MO0 B TPYIINE U CAMOIIPOBEPKY.

[Ipu moaroToBKe K KOHTPOJIBHBIM paboTamM HEOOXOIMMO OOpaTUTh BHUMAaHHME Ha 3aJaHUsl YPOKOB 000O0IIaromiero moBTopeHus. B aTom ciyuae
y4aliecsi B COOTBETCTBHH CO CBOUMHU CIIOCOOHOCTSIMU OTIPEAETISIOT 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. YUUTEIb MOXKET MO0 JKEJIaHUIO BKIIOYATh UX KaK JOTIOJHUTEIBHOE 3aJaHue B 000N BUA KOHTPOJISI WM Mpe/laraTh y4aliuMcsl OTAeIbHbIE
CaMOCTOSITEJIbHBIC PAOOTHI IO PEIICHUIO TIOT00HBIX 3a/ad.

IIpoBenenne XMMHUYECKOT0 THKTAHTA

3amganus s 000MX BapHAHTOB KPATKO 3aMMCHIBAIOTCS HA JIMIIEBOW CTOPOHE JOCKH MJIM Ha KOJOTPAHCHApPAHTE; 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:

+ OIMOOK HET — OLEHKA «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 mpearnosaraer Jubo napHy, JU060 rpynmnoByo (GopMy paboThl M JJa€T BO3MOXKHOCTB JIydllle OTpaboTaTh U3ydaeMble
BOIPOCHI 1O KOHTPOJIEM YUUTEJIS U B XOJI€ CAMOCTOSITETIbHOM AeATeNIbHOCTH (JU1 oOyyaromiei paboTel) MO0 Jydlle MOArOTOBUTHCS K KOHTPO JIbHOM
paboTe, KOTOPYIO MPEICTOUT BBHINOJIHATH Ha CIEAYIOIEM ypoke (i oboOmiaromnieii paboThl). 3ajaHus BBIMOJIHAIOTCS B 1ape (TpymIie), 4To MO3BOJSET



SKOHOMHTH BpeMss Ha oOTBeT. OTaenbHbIC 3aqaHus (MO 3HAKOM *) ydamiuecs BBIMOJHSIIOT CAMOCTOSITENBHO. J[Is KOHTpOJS ydarmmcs
MIPEIOCTABIISIETCS BOZMOKHOCTh CBEPUTH CBOYM OTBETHI C ATAJIOHAMHU, KOTOPBIE OYAYT NaHbl YIUTEIEM 10 OKOHYAHUH PAOOTHL

OuneHka NpakTHYeCKUX YMEHMIl ydyamuxcst

Yuurenn AOJDKCH YYUTBIBATDL:

- IPpaBHJIbHOCTDL OMMPCACIICHUS LCIIN OIIbITA,

- CaMOCTOATEIBHOCTh 110J100pa 000pyAOBaHUS U OOBEKTOB;

- TIOCJIEI0BATEILHOCTH B BBITIOJTHEHUH PaOOTHI 10 3aKJIAJKE OIBITA;

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

Otmerka "'5" - IPaBWJIBHO OIPEJEIIEHA LIEIb OIbITA,

- CaMOCTOSTEIBHO, C HEOOX0IMMOM MOCIeI0BaTEIbHOCTHIO MPOBEACHBI I0I00p 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 1Mo moa00py 00opya0BaHus, 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 OIIPE/IEIICHA LIEIIb OIbITA;
- o100p 0060PYyIOBaHUS U OOBEKTOB, a TAKKE paOOTHI MO 3aKJIAKE OTIBITA MPOBEACHBI C TOMOIIBIO YUUTEIS;
- IOMYCKAalOTCS HETOUYHOCTH U OIIMOKYU NPHU 3aKJIaJIKe OIbITa, ONMCAHUN HAaOMI0AeHu |, (JOpMYITUPOBAHNHN BBIBOJIOB.

OtMmerka "2" - HE OIPE/IeIEHa CaMOCTOSTENBHO 1EJh OTBITA;
- HE 0TOOpaHO HY)KHOE 000PYI0BaHUE;
- JIOTTYCKAKOTCs CYIIECTBEHHBIC ONTMOKY TPH 3aKIaKe ¥ 0()OPMIICHHUH OIIBITA.

Ouenka ymenuii IlpoBoasit HaGM0AEeHUS

Y4uuTenb N0DKEH YIUTHIBATh:

- IPABWJIBHOCTH MPOBEJCHUS HAOIOICHUM 110 3a/IaHUIO;

- YMEHHE BBIJIENATH CYLIECTBEHHbIC TPU3HAKU 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 Ha0I01aeMoro o0bekTa (mpoiecca);
- 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 JIUIIh HEKOTOPHIE,
- 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 ohopMieHIH HAOIIOICHUH U BBIBOJIOB. DOpMa aTTecTalyy o OHOJIOTUH MOKET OBITh
pa3IMYHON: YCTHBIN 9K3aMeH Mo Owieram, 3anmra pedepara, TECTUPOBAHUE, 3alIUTA IPOEKTA.

dopMbl npeICTaABJIEHUs1 00pa30BaTeJbHbIX Pe3yJIbTATOB!
e Tabenp yCIIeBa€MOCTH TI0 MpeaMeTaM (C ykazaHueM TpeOOBaHUM, IPEIbIBIIEMBIX K BBICTABJIEHUIO OTMETOK);

® TEKCThl UTOTOBBIX AMATHOCTMYECKUX KOHTPOJIbHBIX pabOT, JUKTAHTOB M T.[. M AQHAIM3 UX BBINOJHEHUs oOydaromuMmcs (MHpopmanus o0
SJICMCHTAX U ypOBHHX HpOBepﬂeMOFO 3HAaHUA — 3HAaHUs1, IOHUMaHUI, HpI/IMeHeHI/IH, CI/ICTeMaTI/IBaHI/II/I);

® yCTHas OIIEHKA YCIENTHOCTH PEe3yIbTaTOB, (OPMYTUPOBKA MPUYMH HEyJad U PEKOMEHIAINI 10 YCTPAHEHHUIO MPOOEIOB B 00Y4EHHOCTH TIO
npeaMeTam;

e mnoptdomuo;

L] pe3y.]'IBTaTI)I TIICUXOJIOTO-TICJATr OTUYCCKUX HCCH@HOB&HHﬁ, I/IJ'IJ'II-OCTpI/IpyIOHII/IX )II/IHaMI/IKy pa3BI/ITI/15I OTACJIBHBIX I/IHTeJIHeKTyaJILHLIX "
JUYHOCTHBIX KadecTB oOy4varomierocs, YY /1.

KpnTepman OLICHUBAHUA SIBIIAIOTCA:

® COOTBETCTBHE IOCTUTHYTBIX MPEIMETHBIX, METAampEeIMETHBIX M JIMYHOCTHBIX pE3YyJIbTaTOB oOydarolmuxcs TpeOOBaHUAM K pe3ylibTaTaM
OCBOEHHS 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 001iero oopazosanus ®I'OC;

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