


HOACHUTEJBHASA 3AIINCKA
K pa6oueii nporpamme (KajieHAAPHO- TEMATHYECKOMY IJIAHUPOBAHUIO)

no npeaMery «XumMusa» 8 KJjacc
Pabouast mporpamMma 1mo XuMuu Ha ypoBHE CPEIHETO 00I1Iero oOpa3oBanus pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
®denepanuny, TpeOOBAHUM K pe3yJbTaTaM OCBOEHUS (penepanbHOi 00pa3oBaTeIbHOM
nporpaMMmel cpennero obmero oopazoanusi(POIT COO), npeacrapneHHBIX B DenepalibHOM
rocyaapcTBeHHOM oOpa3oBarenbHOM cTangapte COO, ¢ yuérom Konneniuu npenogaBaHus
yaeOHOoro npeamera «Xumus» B 00pa3oBaTeNbHbIX opranm3anusx Poccuiickoit deneparumy,
pealn3yIoLMX OCHOBHBIE 00pa30BaTeIbHbIe IPOrPaMMBbl, U OCHOBHBIX MOJI0KeHuH «CTpaTeruu
pa3BuTus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 roga» (Pacnopsixenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.)»

JlaHHBII Kypc pacCYuTaH HA 2 YPOKa B HeJeJ10 Wiu 68 4yacoB B roj.

KanennapHo-remaTuueckoe IUIAHUPOBAaHUE COCTaBJIEHO B COOTBETCTBUU
¢ ®enepanpHoit OcHoBHOM OOpazoBarensHOM [Iporpammoii)

[IpenonaBanue OyAeT BECTHCh MO y4yeOHMKaM, COOTBETCTBYIOIIMM JaHHOW MporpamMme
u BxoaamuM B «®DenepanbHblii mepeyeHb Y4eOHUKOB, JOMYUICHHBIX W PEKOMEHIOBAHHBIX
MunucrepctBoM 00pa3oBaHus 1 Hayku P® K MCHOIb30BaHMIO B 00pa30BaTEIbLHOM MPOLIECCE B
001eo6pazoBaTeNbHBIX yupekaeHusx Ha 2023-2024 yueOHbIN roay, yTBEPKICHHBINH TPUKA30M
Muno6puayku Poccun ot 13.12.2007r. Ne 349.

ean kypca:

* ycBOeHHe Ba)KHEWIIMX 3HAHWI 00 OCHOBHBIX TIOHATHUSX M 3aKOHAaX XHMHH;
XUMHYSCKON CUMBOJIMKE;

*oBJIajleHHe yYMEHHMSIMM HAONIOAaTh XWMUYECKUE SIBICHUS, MPOBOAUTH XUMHUYECKHMA
AKCIIEPUMEHT, MPOU3BOIUTH PAacYEThl HA OCHOBE XMMHUYECKUX (OPMYJ BELIECTB U ypaBHEHUI
peaKLuii;

*pa3BHTHe [TI03HABATEIbHBIX HMHTEPECOB U HMHTEIUIEKTyaJlbHBIX CHOCOOHOCTEH B
nporiecce MpoBeIeHUsI XUMHUECKOTO SKCIIEPUMEHTa, CAMOCTOSITEILHOTO IPUOOPETEHHSI 3HAHU T
B COOTBETCTBUU C BOSHUKAIOUIUMHU KU3HEHHBIMH MMOTPEOHOCTIAMU;

*BOCMUTAHNE OTHOIICHUSI K XUMUU KaK K OJHOMY U3 (hyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00IIeUeI0OBEeUeCKON KYIbTYphI;

*MpuMeHeHHe MOJYYEHHbIX 3HAHUI M yYMeHHii 1 0e30MacHOrO HCIIOJIb30BAHHUS
BEUIECTB M MaTepuajoB B OBITY, CEIbCKOM XO3SIICTBE M Ha MPOU3BOJCTBE, PELICHUS
MPAKTUYECKUX 33]a4 B MOBCEAHEBHOW KHU3HU, MPEAYNPEKICHUS SBICHHUMN, HAHOCSIIUX BPET
3/I0pPOBBIO YEJIOBEKA U OKPYKAIOIIEH cpelie.

Ha  ypokax maHupyeTcss  HMCHOJIb30BaHWE  JJEKTPOHHBIX  00pa30BaTENIbHBIX
pecypcoB WHTepHET U MeAMATEKH IO MPEAMETY.

TemaTnueckuii KOHTPOJIb 32 KAYECTBOM YCBOCHHsI MaTepuasia Oy/leT OCYLIECTBIATHCS C
MTOMOIIBIO CJIETYIONTUX BUIOB pabOT: KOHTPOJIbHBIE PAOOTHI-2.

B KTII, kpome TeopeTndeckoro Kypca, IpeaycMOTpeHa pakTU4ecKasi 4acTh:
5 MpakTHYEeCKUX paboT U JaOOpPaTOPHBIC OIBITHI.

TpeGoBaHus K yPOBHIO NOATOTOBKH YYaluxcs 8 kiacca

B pe3yabTaTe U3y4C€HHUA XUMHUHU YYCHUK TOJIKEH

3HATh / NOHUMATh

XUMUYECKYI0 CUMEOJUKY: 3HAKM XHUMHUYECKHX OJJIEMEHTOB, (OPMYIbl XHUMHYECKHX
BEILIECTB U YPABHEHUSI XUMUUECKUX PEAKIUN;

6adiCHellue XUMUYECKUe NOHAMUA: XUMHYECKUW JJIEMEHT, arToM, MOJIEKyIa,
OTHOCUTCIIBHBIC aTOMHasA W MOJICKYJIsSIpHasd MacCCbl, HOH, XHMHUYCECKasd CBiA3b, BCHICCTBO,
KJIacCU(UKAIMs BEIIECTB, MOJb, MOJSPHAs Macca, MOJSPHBIA O0ObEM, XMMHUYECKas PEaKIIUs,



KJIacCU(UKALMA PEAKIHUM, IIEKTPOIUT U HEDJIEKTPOIUT, AJIEKTPOJIUTHYECKAs] THUCCOLMALINS,
OKHUCJIUTEh U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHMUE;

OCHOGHblEe 3AKOHbl XUMUU: COXPAaHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

yMeThb

Ha3bl6amp: XUMUYECKUE DJIEMEHTBI, COEAMHEHNS] N3YUEHHBIX KJIACCOB;

00vAcHAmMb: GU3NICCKUNA CMBICT aTOMHOTO (TIOPSJIKOBOTO) HOMEpa XHMHUYECKOTO
9JIEMEHTA, HOMEPOB IPYIIIBI U NEPUOJA, K KOTOPHIM 3JIEMEHT IPHUHAJIEKUT B NEPUOINUECKON
cucreme JI.M. MeHneneeBa; 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWMCTB 3JEMEHTOB B Mpeenax
MaJIbIX TIEPUOJIOB U TJIaBHBIX MOATPYIII; CYIIHOCTh peaKuii HOHHOTO OOMEHa;

Xapaxkmepu3oeamsp: XMMUYECKHE 3JIEMEHTHI (OT BOJOpPOAA IO KalblMs) Ha OCHOBE HUX
NOJIOXKEeHUs B mepuoandeckoil cucreme [I.MI. MeHneneeBa M OCOOCHHOCTEH CTPOCHHUS HUX
aTOMOB; CBSI3b MEXJy COCTaBOM, CTPOCHHEM M CBOMCTBAMM BELIECTB; XMMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

onpedenams: COCTaB BEIIECTB MO UX (opMmyrnaMm, MNPUHAAJICKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIaCCy COEIMHEHUM, TUIbl XMMHWUYECKUX PpEaKLMH, BaJEHTHOCTb U CTENEHb
OKHCJICHUSI 3JIEMEHTa B COCIMHEHMSX, THUI XMMUYECKON CBA3M B COEIMHEHMSX, BO3MOKHOCTH
NPOTEKaHUS PEaKUUii HOHHOTO OOMEHa;

cocmaegnams. OpMyJIbl HEOPTaHMYECKUX COCAMHEHMM H3YYEHHBIX KJIACCOB; CXEMBbI
cTpoeHust atoMoB TepBbix 20 srmeMeHTOB mnepuoauueckoi cucrembl J[.M. Menneneesa;
YPaBHEHUSI XUMUYECKUX PEAKLINN;

o0pawyampca ¢ XAMUYECKOM MOCYI0M 1 1ab0paTOpHBIM 000PYI0BaHUEM;

Ppacno3nagams ONBIMHBLIM HYmeM: PACTBOPHI KHUCIOT U ILEIOYeH, XJIopua-, cyiabdar-,
KapOOHAT-HOHBI;

6bIYUC/IAMb: MACCOBYIO JIONIO XHMHUYECKOTO 3JeMEeHTa M0 ¢opMyje COECTUHEHUS;
MacCOBYIO JIOJIIO BEIIECTBA B pAcTBOPE; KOJMYECTBO BeLIeCTBAa, O0BEM MM Maccy IO
KOJIMYECTBY BEILECTBA, 00bEMY HJIM MAacCe PEareHTOB WM MTPOYKTOB PEaKIUy;

HCIO0JIB30BATh NMPHOOPETeHHbIEe 3HAHUSI W YMEHHSI B NPAKTHYECKOH JeATeJbHOCTH

" NOBCEAHEBHOM KM3HHU IS

0e30macHOro OOpallleHus ¢ BEIIeCTBAMH U MaTepHalaMH;

9KOJIOTUYECKH TPAMOTHOI'O MTOBEJCHUS B OKPYKAIOLIEH CpeJIe;

OLICHKH BJIMSIHUSI XUMHYECKOTO 3arps3HEHNS OKPY>KAOIIEH Cpellbl HA OPTraHU3M YEJIOBEKa;

KPUTHYECKON OLIEHKU MH(OPMAINH O BEIECTBAX, UCIOIb3YEMBIX B OBITY;

MIPUTOTOBJIEHUS PACTBOPOB 3aIaHHON KOHIICHTPALIUH.

Coaepikanue Kypca
Beenenue (6uacoB)

XuMHs — HayKa O BEIIECTBAaX, MX CBOMCTBAaX M IpeBpauieHusAx. [IoHATHE 0 XMMHYECKOM
3JIeMeHTe U (popMax ero CymecTBOBaHUS: CBOOOJHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEILIECTBaX.
Knaccupukanuss Bemects. [IpeBpameHuss BemecTB. OTIMYUE XUMHUECKUX PEAKIUH OT
buzndeckux sBiaeHu. Pomb XuMuUM B KM3HHM UenoBeka. XemMopuiaus U xemodoOwus.
JunanekTuueckuil XxapakTep 3HAUCHUSI XUMHHU B )KU3HU Y€JIOBEUECKOTO OOIIECTBA.

Kparkue cBeneHus 1Mo MCTOpUM BO3HUKHOBEHMS M pa3BUTHs XuMud. [lepumon amxummumn.
[Monstne o pumocodpckoM kamHe. Poihb OTEUECTBEHHBIX YYCHBIX B CTAHOBICHUM XUMHUYECKOU
Hayku — pabotsl M.B. JlomonocoBa, A.M. Bytneposa, J[.1. Menneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKM XMUMHYECKUX 3JIEMEHTOB M MPOUCXOXKACHUE MX Ha3BaHUM.
Xumuyeckue Qopmynsl. Wupekcsl u kodpduimentsl. OTHOCUTENbHBIE AaTOMHas U
MOJIEKYJISIpHASI MACCHI.

[Tepuonuueckas cucrema xumudeckux sinemeHToB .M. Menaeneesa, €€ cTpykTypa: Majble U
OoJbIIMe EPUOABI, TPYIIILI U OArpynmbl. [lepuoanueckas cucTtemMa Kak CIpaBOYHOE mocobue



JUISl TIOJTYYEHHUS CBEICHUM O XMMUYECKUX JIEMEHTax. XapaKTEPUCTUKAa XUMHUYECKOTO 3JIEMEHTA
IO €ro MOJIOKEHUIO B Ieproaudeckoii Tadbmure (1 4acTs).

IIpakTuyeckasi padora Nel. [Ipuemsr oOpatieHus ¢ 1a00paTOPHBIM 000PYIOBAHUEM.

Pacyernble 3a1a4n. BrruncieHue OTHOCUTEIBHOM MOJIEKYJIIPHOM MacChl U MacCOBOW JOJHU
3JIEMEHTA B BELIECTBE.

JemoncTpanuu. OOpa3ipl MPOCTHIX U CIOXKHBIX BenlecTB. [IpU3HaKU XMMHUYECKHX PEaKIMH.
Ilepuonuueckas cucrema xumuueckux sneMenToB J[.M. Menaeneena.

JlaGopaTopHbIie onbIThI. 3HAKOMCTBO C 00pa3IaMy MPOCTHIX U CIIOKHBIX BEIECTB.

Y4eHuK 10/17KeH 3HATh U IOHUMATh!

-XUMHUYECKYI0 CUMBOJIMKY: 3HAKA XUMUYECKUX HJIEMEHTOB;

- XUMHYECKHE TIOHATHSA: BEIIECTBO, XMMHYECKUH DJIEMEHT, aTOM, HOH, MOJIEKYJIa,
OTHOCHUTEJIbHASI aTOMHAs U MOJIEKYJISIPHASI MAaCCHhl.

-OCHOBHBIE 3aKOHBI: IEPUOJANYECKUI 3aKOH.

Ymern:

-Ha3bIBaTh XUMHUYECKHE IJIEMEHTHI;

-00BACHATH (PU3HUECKUN CMBICII aTOMHOTO HOMEpPa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIHI U
nepuoja, K KOTOPhIM TMPUHAWICKUAT B nepuoauueckoil cucreme J[.M. Mengaeneea;
3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB 3JIEMEHTOB B Mpeeiax MallbIX MEePUOJOB U TJABHBIX
MOATPYIIIL,

- XapaKTepu30BaTh 3JIEMEHTHI (OT BOJOPOJIA A0 KAJbLM) M0 UX MOJIOKEHUIO B MEPUOANYECKON
cucteme JI.11. Menpneneena.

Tema 1. AToMBI XMMHUYECKHUX 3JIEMEHTOB (9 4acoB)

ATOMBI KaK popMa CYIIECTBOBAHUS XUMUUECKHUX J1eMEeHTOB. OCHOBHBIE CBEJIEHUSI O CTPOCHUU
aToMoB. JlOKa3aTenbCcTBa CIIOKHOCTH CTpoeHusi atomMoB. OmbiThl Pesepdopna. Ilnanerapnas
MOJIEJIb CTPOCHUS aTOMA.

CocraB aTOMHBIX siiep: HNPOTOHBI, HEUTpOHBI. OTHOCUTENbHAs aToOMHas Mmacca. B3auMocBsi3b
MOHATUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEINIbHASI aTOMHas Maccay. MI3MeHeHue yuciia MpOTOHOB
B spe aTomMa — 00pa30BaHUE HOBBIX XUMHUYECKHX AJIEMEHTOB. VI3MeHEeHUe Yuciia HEeHTPOHOB B
aape atomMa — oOpa3zoBaHue H30TONMOB. COBpEMEHHOE OIpeneieHHe MOHATHUS «XMUMHYECKU
aneMeHT». WM30Tombl Kak pa3sHOBUAHOCTH AaTOMOB XHMMHYECKOTO »3JIEMEHTAa. OJIEKTPOHBI.
CTpoeHUEe »HIIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHX D3JEMEHTOB MalblX M OOJBIINX
nepuonoB. IloHsATHE O 3aBEPIIEHHOM 3JEKTPOHHOM YPOBHE. DJIEKTPOHHBIE U AJIEKTPOHHO —
rpaduueckue Gpopmynsl. [IpaBuia 3an0THEHUS SJICKTPOHHBIX siY€EK. DICKTPOHHBIC TIOTyPOBHH.
s-, p-, d-, f-3memenThI. JlaHTAaHOMABI U AKTHHOU/IBI.
Ilepuonnueckas cucrema xumuueckux snemeHToB J[.MI. MenneneeBa u CTpOEHHE ATOMOB:
busznyeckuif  CMBICT  TOPSAJKOBOTO  HOMEpa  JJIEMEHTa, HOMepa TIpYIIbl, HoOMepa
nepuoja. XapakTepUCTUKAa XUMUYECKOrO 3JIEMEHTA MO €ro MOJOXXEHUIO B MEPUOJANYECKOU
Tabnuie (2 9acTh).
N3meneHnue uwMcna 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHUMHUYECKOIO
JJeMeHTa — o0pa3oBaHHE MOJIOKHUTEIBHBIX M OTPULIATENbHBIX HMOHOB. MoOHBI, 00pa3oBaHHBIE
aTOMaMu METaJUIOB M HeMeTauioB. [I[puymHbl M3MEHEHUSI METaUIMUYECKUX UM HEMETANIMYECKHUX
CBOHMCTB B mepuoaax u rpynmnax. OOpazoBanue OWHapHBIX coeauHeHui. [loHsTHE 00 MOHHOM
cBsi3u. Cxembl 00pa3oBaHUs MOHHOW CBSI3U. B3anMopeiicTBHEe aTOMOB 3JI€MEHTOB HEMETAJUIOB
MeX1y co0oil — oOpa3oBaHHME [BYXaTOMHBIX MOJIEKYJ HpPOCTBIX BemlecTB. KoBasieHTHas
HETOJISIpHAasl XMMHYECKash CBs3b. ODIEKTPOHHBIE W CTPYKTypHbIe (opmynbl. OOpa3oBaHue
OMHAPHBIX COCIMHEHHA HEMETAJUIOB. JIEKTPOOTPHUIATENBHOCTh. [loOHSATHE O KOBAJICHTHOMU
noJsipHOM  cBsA3M. Cxembl 00pa3oBaHMs KOBAJCHTHOM TMOJIIPHOM M HEMOJSPHOM  CBS3H.
B3anMopeiicTBre aToMOB MeTauIOB MeX 1y coboi. [TonaTre o MeTamummueckoi cBsi3u. EnMHCTBO
MIPOUCXOKICHUS] PA3JIMUHBIX BUJIOB XUMUYECKOHN CBSI3H.

JdemoncTpauuu. Mozienn aToMOB XHMHUYECKUX JJEMEHTOB. MoJEnb KPUCTALTUYECKON
peuIeTKH XJI0puaa HaTpus, ajaMasa, TBepAaoro okcuaa yriepoaa (IV), maraus.



JlaGoparopHuble onbIThbl. COCTAaBICHUE MOJEICH MOJEKYT M KPUCTAUIOB C Pa3HbIM BUIAOM

XUMHYECKOU CBSI3H.

YdeHHuK D0/15KeH 3HAaTh U IOHUMATh XUMUYECKHE ITOHATHSL:

N3otormbl, xumMHuueckas CBsA3b, 3JIEKTPOOTPULIATEILHOCTb.

Ymers:

-OTPEJENISATh TUIl XUMUYECKOU CBSI3U B COEIMHEHUSAX, 3apsi]] MOHA,

-COCTaBJIATh CXEMbI CTPOEHHUSI aTOMOB MepBbIX 20 3JeMEHTOB nepuoauydeckoil cucremsl 1.
Menpeneesa.

-XapaKTepHu30BaTh 3JEMEHTHI (OT BOIOpPOJA 1O KajbIlHsA) MO OCOOCHHOCTSM CTPOEHHUS WX
aTOMOB.

Tema 2. IIpocTtbie BemecTBa (44aca).

[lonoxeHne METa/IOB M HEMETAUIOB B IEPUOJUYECKON cHCTeMe. BakHellnue NpocCThie
BCIIECTBA — METAJUIBI: JKEJe30, AaTIOMHHHUHM, KaJIbIWi, MarHuii, Hartpui, kammid. OOmwme
¢dusznyecKre CBOWCTBAa METAILIIOB.

Bakueiimue mpocTeie BeniecTBa HeMeTalibl, 00pa3oBaHHbBIE aTOMaMU KHCJIOPOJia, BOJOPO/Ia,
azota, cepbl, gocdopa, yriaepoma. Molekynbl MPOCTHIX BEMIECTB - HEMETAIJIOB: BOJOPOJA,
KHCIIOpOJa, a30Ta, rajoreHoB. KpyroBopor kwuciopoga B npupoae. OTHOCHTENbHAs
MOJIEKYJIIpHas Macca.

CrocoOHOCTh aTOMOB XHMHUYECKUX 3JIEMEHTOB K 00pPa30BaHHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB
— ajyoTponus. AJIOTPONHbIE MOJU(HUKAIMKA KUcTopoaa, ¢ochopa, oaoBa. MeTauindeckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTEIBHOCTh ATOTO MOHATHS.

Yucno Asoranpo. KommuectBo BemectBa. Monbs. MonspHas Mmacca. MossipHbelid 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eqUHUIIBI U3MEPEHHsI KOJMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MIJUIAMOJISIPHAsE W KWIOMOJISIPHAsE MAacChl BEUIECTBA, MHUIMMOJISIPHBIA U
KHJIOMOJISIPHBIN 00EMBI Ta3000pa3HbIX BEIIECTB.

Pacuernbie 3amayu. PacyeTsl ¢ HCHOJIIB30BAaHUEM TNOHATHM «KOJIWYECTBO BELIECTBAY,
«MOJISIpHAsE Maccay, «MOJISIPHBII 00beM ra3oB», «UUCI0 ABOTaIpo».

JemoncTpanun. Kpucranmmdeckue pemieTk MeTaioB, o0pasubl MetamioB. OOpasifsl
HEMETAJJIOB, KPUCTAJUIMUECKUE pemeTku HemeTauioB. [lomydenue ozoHa. OOpasubl Oenoro u
ceporo oJsioBa, KpacHoro u Oemoro ¢ocdopa. JleMOHCTpamusi HEKOTOPHIX COSAMHEHUMN
KOJu4ecTBOM 1 Mostb. Mojiennh MOJIIpHOTO 00BeMa ra3oB.

Y4eHHK 10J15KEeH 3HATh U IOHUMATh:

- XUMUYECKHUE TTOHSATHUS: MOJIb, MOJISIPHASI MACCa, MOJISIPHBIA 00BEM.

YMeTh: 00BACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUS;
-BBIYUCIIATH KOJMYECTBO BEIIECTBA, MacCy, 00beM ra3000pa3HOro BEIECTBA.
Tema 3. CoequHeHUs] XUMUYECKHX 3JIeMeHTOB (15 yacoB)

Crenens okucnenus. OnpeneneHue CTEIICHH OKUCICHUS YIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
U B COEIMHEHUSX, COCTOSIIUX U3 Tpex u Oonee snemeHToB. CocraBiieHue Gopmya OGMHAPHBIX
coenuHeHUH, oOmmii cnocod mx Ha3BaHui. [locTossHHAs W mepeMeHHas, HU3Ias, BbICIIAS U
IIPOMEKYTOUHAs CTETIEHb OKUCIIEHUS. BaleHTHOCTD.

bunapHbie coenMHEHUsS METAIOB W HEMETaNIOB: OKCHUBI, XJOPHUABI, CYIb(QUABI U TIp.
CocraBnenue ux Gopmy.

bunapuble coelMHEHUsI HEMETAJUIOB: OKCHUJIBI, JIETY4HE BOJIOPOIHBIE COEIMHEHUS], UX COCTaB U
Ha3BaHusA. [lpencraBurenu OKCHIOB: BOJA, YIVIEKUCHIBIA ra3, HerameHas W3BECTb.
[IpencraBuTenu 1eTy4rX BOJOPOIHBIX COSAMHEHHI: XJIOPOBOJOPOA U AMMHAK.

OcHoBaHusl, X cocTaB U Ha3zBaHus. Kinaccudukanus ocHoBaHuil. PacTBOpUMOCTh OCHOBaHUH
B Boje. [IpencraBurenu mienodeld: TUAPOKCUIBI HATpHsl, Kamus M Kanblus. [loHartue 00
WHJUKATOpPaxX U Ka4eCTBEHHBIX PEAKLIHSIX.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukarus kucnot. [IpencraBurenu KUCIOT: cepHasi,
CoJIsIHas, a30THas. MI3MeHeHne OKpacku HHIANKATOPOB.



Conu KaK pou3BOAHBIC KUCJIOT U OCHOBaHUHU. X coctaB u Ha3BaHus. Knaccudukanus comneit.
PactBopumocTs coneit B Boze. [IpencraBurenu coneil: xyopua HaTpus, kapooHat u Qocdar
KaJIBLIMSL.

AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.

MeXMOJIEKYIJISIpHbIE B3aUMOJICUCTBUS. THUIBI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT TUIIOB KPUCTAJUIMUECKUX PEIIETOK.

Uucteie BemectBa u cMecH. CriocoObl paszueneHust cMecei. [IpuMepsl KUIKUX, TBEPIBIX U
ra3oo0pa3Hbix cMeceil. CBOMCTBA YHCTHIX BEHIECTB U cMecel. X coctaB. MaccoBasi 1 00beMHas
JIOJIM KOMIIOHEHTA cMecH. PacueTsl, CB3aHHbBIE C UCIIOJIB30BAHUEM MTOHATHUS «I0JIS».

PacuerHble 3a1a4n. PacueTsl, CBsI3aHHbBIE C UCIIOJIB30BAHUEM MTOHSATHUS «I0JS».

JemoncTpaunuu. O6pa3iibl OKCUI0B, OCHOBAHUM, KUCIIOT U cojieil. KauecTBeHHas peakius Ha
HIeJIOYM, KUCIOThL. M3MeHeHHMe OKpacKM HWHIUKATOPOB. THIMBI KPUCTAIIMYECKUX PEIIETOK.
Conocrapnenue (HU3HKO-XUMHUYECKUX CBOMCTB COEIUHEHUIl C KOBaJCHTHBIMH W HOHHBIMU
CBSI3SIMH.

JlabopaTopHble omnbITHL. Pacro3HaBaHWe KHUCIOT W IENOYeid. 3HAKOMCTBO ¢ oOpasmamu
BEIIECTB Pa3HbIX KiaccoB. CocoObl pasnieneHust cMecei. JIuCTsus BOIbI.

IIpakTnyeckas padora Ne2. [IpurorosiieHre pacTBopa caxapa v OnpeIeICHUE MacCOBOM
JIOJIA €T0 B pacTBOPE.

YdeHHuK D0J15KeH 3HATh U IOHUMATh XUMUYECKHE ITOHATHS:

CreneHb OKHUCIIEHHS, BAJIEHTHOCTb, KJIACCHI CJIOKHBIX BEIIECTB, YMCTHIE BEIIECTBA U CMECH,
MaccoBas 1 00beMHAasT 10JIA.

Ymern:

-OIpeeNsATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUECKHUX AJIEMEHTOB, COCTABIATH (POPMYJIbI
M0 CTETICHU OKUCIICHHUS;

-OIPEJENATh KJIACC CIOXKHBIX BEIIECTB;

-BBIYUCIIATH MAaCCOBYIO U 0OBEMHYIO JIOJIF0 KOMIIOHEHTOB B CMECH.

Tema 4. U3meHeHus1, npoucxoasmme ¢ Bemecrsamu (154aco).

[lonsTe SBJIIEHUMN KaK M3MEHEHWW, MPOUCXOIALIMX C BELIECTBOM. SBIICHMS, CBSI3aHHBIE C
U3MEHEHUEM KPHUCTANIMYECKOIO CTPOEHUs BEUIECTBA IIPU IIOCTOSHHOM €ro COCTaBe, -
busnueckue sBueHus. Dusnueckue SBICHUS B XUMHUHU: JAUCTWUIALNSA, KPUCTAILIU3AIMS,
BBIIIAPUBAHNE M BO3TOHKA BEUIECTB. SIBIEHUS, CBA3aHHBIE C M3MEHEHUEM COCTaBa BEILECTBA, -
XUMUYECKHe peakuuu. [Ipu3Haku M yCloBHS NPOTEKaHUs XMMHUYECKHX peakuuil. BeineneHue
TEIUIOTBI M CBETa - peakuuu ropeHus. [loHsTHE 00 3K30- M SHAOTEPMHUYECKUX PEAKIUSAX.
TennoBoii 3pPeKT XUMUIECKOIN peaKInu.

3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XUMHUYECKUE YpaBHEHHUs. 3HAYECHUE HWHJIEKCOB U
kod(urmenton. CocTaBieHnEe ypaBHECHUN XUMHUYECKUX PEaAKITHH.

Turnbl XUMHYECKUX PEeaKLUi: pa3IokKeHUs, COSAUHEHHsI, 3aMeIIeHust 1 oOMeHa. ['naponus.

PacyerHbie 3aga4u. PacueTsl N0 XMMHYECKUM ypaBHEHMAM. PenieHue 3a/1a4 Ha HaXOKIEHUE
KOJIMYECTBA, MAacChl WM OOBEMa MPOJIYKTAa PEaKIHH IO KOIWYECTBY, Macce WM O00beMy
HCXOJIHOTO YHUCTOrO BEIIECTBA WJIM BELIECTBA, COJEPXKAIIEr0 NPHUMECH, WM pPacTBOpa C
OIIPEIETICHHON MaCCOBOU J10JIEW paCTBOPEHHOI'O BEIIECTBA.

Hemoncrpaumu. [loka3 peakuuii, UAYIMIMX C TOTJONICHUEM U BBIJEICHUEM TEIJIOTHI.
[Ipumepsl (Qu3MUecKux SBICHUN: IUIaBJICHHWE TMapauHa, BO3TOHKA MHOJA, pacTBOpEHHE
nepMaHraHata Kaiaus, AuQQy3us IyNIUCTHIX BEHIECTB C Tropsmied Jamnouku. [lpumepsl
XUMUYECKUX SIBJICHUW: TOpEHHWE MarHusi, YIys, cephl, xeine3a B Kuciaopoge. OIMbITHI,
NOATBEPKJAIOIINE 3aKOH COXpaHEeHHMs Macchl BemecTB. [loaydeHuwe kuciopoma U3
IIepMaHraHaTa Kajius. Peakuusi CoeIMHEHUs CEPBI € Kene30M. Peakius HenTpain3anmi.
IpakTnyeckas padora Ne3. [I[puzHaku XUMUYECKUX PEAKIUMN.

YdeHMK 10J15KeH 3HATh U IOHUMATh XUMUYECKHUE MMOHATHUS:
®usnyeckue 1 XUMUYECKUE SIBJICHUS, TUITBI XUMHUYECKUX PEaKIIHil.
Ymers:

-OIPENENATh TUIl XUMUYECKOU peaKIy;



-IIPOBOAMUTH BBIYMCIICHHS C UCITOJIB30BAHUEM YPABHEHU XUMUYECKUX PEAKIUM.
Tema 5. PacrBopsl. CBoiicTBa pacTBOPOB Jj1eKTPoauToB (16 4acoB).XuMuueckue
CBOMCTBA KJIACCOB HEOPraHMYECKHUX BelIEeCTB.

PacTBopenue kak (pu3znko — xumudeckuid nporecc. [loHsTre o ruapaTax U KpUCTALIOTHIpATaX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCHUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT Temmeparypbl. HachlllleHHbIE, HEHACHIIIEHHBIE U MEPECHIIICHHbIE PACTBOPHIL.
3HayeHUe pacTBOPOB JJIs MPUPOJIBI U CETBCKOTO X035 CTRA.

[TonsiTHE 00 PMEKTPOTUTUICCKON AUCCOIUAIH. DIIEKTPOIUTHI U HEINEKTPOIUTHL. MexaHu3m
JIACCOLIMAIMN DJIEKTPOIUTOB C PA3IMYHBIM XapakKTepoM CBs3U. CTENEHb 3JEKTPOJUTHYECKON
mucconuanuu. CunpHble W cialbble 3neKTponuThl. CTymneHdaTtass JUCCOIUAIUS KHCIOT H
OCHOBaHMU. Jlucconuanus KHUCIBIX M OCHOBHBIX coJied. (OCHOBHBIE MOJIOKEHUS TEOPUH
AIIEKTPOIUTUYECKOM nuccormanuu. MonHsle ypaBHeHHs peakiuil. Peakuuu oOMeHa, uaymue 10
KOHIIA.

Krnaccudukanus "OHOB U UX CBOHCTBA.

Kucnorel, ux xmaccudukanus. Jlucconmamusi KUCIOT U MX CBOHCTBA B CBETE TEOPUHU
JIEKTPOJIUTUYECKON  auccouranuyd. MOoJeKyasipHble W HMOHHBIE YPaBHEHHsS PEaKLMM.
B3aumoneiicTBue KHUCIOT € MeTauIaMHu. OJIEKTPOXUMHUYECKUN pAl HANpsDKEHUA METaslioB.
BzauMmogeiicTBue KHCIOT C OKCHMIAMH METaIoB. B3aumojelcTBHE KHUCIOT C OCHOBAHUSIMH —
peakmus HeWTpanu3anuu. B3amMomeicTBHE KHCIOT ¢ cojiaMH. Vcmonb3oBaHue TaOIUIIBI
pPacTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconmanus OCHOBaHHMM M MX CBOMCTBAa B CBETE TEOPHH
ANEKTPOJIUTUYECKON Juccouranuu. B3anMoIencTBHE OCHOBAaHMM C COJISIMH, KHCIIOTAMH,
KUCJIOTHBIMU  OKCHJaMH. Pa3nokeHue HepacTBOPHUMBIX OCHOBAaHMM TMpU HarpeBaHUMU.
Hcnonb3oBanne TaOMUIBI PACTBOPUMOCTH IS XAPAKTEPUCTHKUA XUMHUYECKUX CBOWCTB
OCHOBaHHIA.

Conu, uUX auccolMalnus U CBOMCTBA B CBETE€ TEOPUHU SJIEKTPOJIUTUYECKOW JAMCCOLUALINH.
B3auMopeiicTBre coseil ¢ MeTaiiaMu, 0OCOOCHHOCTH 3THX peakiuid. BzanMmopeiicTBue comneit ¢
comsimu. Mcrmonb3oBaHue TaOMUIBI PACTBOPUMOCTH JIJISl XaPAKTEPUCTUKA XUMHUECKUX CBOWCTB
COJICH.

O06o00uieHne cBeneHnit 00 okcuIax, uX KIacCu(UKAIMi U CBOHCTBAX.

['enernueckue psapl MeTamwia M HeMeTaia. ['eHeTHMdeckas CBs3b MEXIY KiacCaMH
HEOPraHWYECKUX BEIIECTB.

JdemoncTpanuu. XuMHUYECKHE CBOMCTBA KUCIOT, OCHOBAHHUM, COJIEH, OKCHIOB.

IIpakTnyeckas padora Ned. YcioBusi NpOTEKaHU XUMUYECKUX PEAKIIUA MEXKITY PACTBOPAMH
AJIEKTPOJIUTOB J0 KOHIIA.

IIpakTnyeckas padora NeS. CpoiicTBa KUCIOT, OCHOBaHHUI, OKCUIOB, COJICH.

IIpakTyeckas padora Ne6. PerieHne skciepuMeHTalIbHBIX 3a]1a4.

Y4eHHuK A0JIKeH 3HATH U MOHMMATh XMMUYECKHE TTOHSATHS:

pacTBOPBI, SJAEKTPOJIUT U HEIIEKTPOIUT, AIEKTPOIUTHUYECKAsT TUCCOLUALIMS; OCHOBHBIE TEOPUH
XUMHHU: IEKTPOIUTHUECKON AUCCOIUALINH;

YMeTb: omnpenensaTh XapakTep Cpeldbl B BOJHBIX PacTBOPAaX HEOPraHUYECKUX COEIUHEHUU;
Ha3bIBaTh W3yYECHHBIC BEIIECTBA, OMPEACIISITh MPUHAJICKHOCTh BEIIECTB K PA3JIMYHBIM Kilaccam
COCIIMHECHU;

-00BSACHATH CYITHOCTh PEaKIIuii HOHHOTO OOMEHa;

-XapaKTepU30BaTh XMMUYECKUE CBONCTBA N3YyUYEHHBIX BEIIECTB;

-O0BSCHATh 3aBUCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa M CTPOCHHS; BBITIOJHATH
XUMUYECKUM 3KCIEPUMEHT MO PACIO3HABAHUIO BELIECTB.

Knaccudukanuss XuMUIeCKUX peakiuid M0 pa3IMYHbIM mpu3HakaMm. OTmpeeseHne CTeNeHen
OKHUCJICHHS JJI DJIEMEHTOB, OOpa3yIONIUX BEHIECTBA PA3IMYHBIX KJIaccoB. Peakiuu HOHHOTO
oOMEHa ¥ OKHCIHMTEIIbHO-BOCCTAaHOBUTEIbHBIC peakiuu. OKUCITUTEIh W BOCCTAHOBHUTEIND,
OKHCJIEHWE U BoccTaHOBJieHHE. COCTaBiI€HUE YpPaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTOAOM DJIEKTpOHHOTO Oamanca. CBOWCTBa MTPOCTHIX BEHIECTB — METAUIOB M



HEMETAUIOB, KHCJIOT ¥ COJIGH B CBET€ OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUH.
KJIaCCI/I(bI/IKaHI/IH OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ.

Y4eHHK 0J1KeH 3HATh H MOHUMATh XUMUYECKUE TIOHSITHS:
OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pCaknnu, OKUCIICHUC, BOCCTAHOBJICHUC, OKHUCIUTCIIb,
BOCCTaHOBUTEIT.

YMerh: paccTaBisATh KOX(PQUIMEHTH B ypaBHEHHMAX peaKUUil ¢ MOMOINBIO MeToza
3JIEKTPOHHOTO OajaHca.

Tema 7. IloBTOpenne u 000061menue (6 yac).

XUMUYECKUH dJeMEHT W (OPMBI €ro CYIIECTBOBAHUSA. ATOM U D3JIEMEHTAPHBIC YaCTHUIIBL.
[lepuoanueckuii 3akoH xumuyeckux snemeHToB .M. MenneneeBa. Ctpoenue BeniectBa. Bubl
XUMHUYECKON CBs3u. Tumbl xumuueckux peaknuif. Kimaccupukamms BemectB. CBolicTBa
HEOPraHWYECKUX BEIIECTB pPAa3JIMYHBIX KJIACCOB B CBETE MPEACTAaBICHUM O  TEOpHUH
ANEKTPOIUTUYECKON AUCCOLMALIMHI U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN.

YyeOHo-TeMaTHYeCKNH MJIaH

Ne Tema K-Bo yacos
1. Beenenue 6
2. ATOMBI XUMHUYECKUX 3JIEMEHTOB. 9
3. IIpocTeie BemecTBa 4
4. CoenuHeHns XuMUYECKHUX JIEMEHTOB 15
5. W3Menenus, mpoucxoasuue ¢ BeleCTBAMU 15
6 XUMHUYECKHUE CB-Ba KJIACCOB HEOPTAHUYECKHUX 16
COEMHEHHI
7 [loBTOpEHNE OCHOBHBIX BOIIPOCOB 8 KII 6

Kpurepum oueHku

Onenka ycrHoro orBera: OTMeTka «5»: OTBET MOJIHBI M NpPaBUIbHBIM Ha OCHOBAaHUU
M3YYECHHBIX TEOPHUH; MaTepuall U3JIOKEH B ONPEACICHHOM JIOTUYECKON MOCIIEI0BATEIIbHOCTH,
JUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSITENbHBIN. OTBET «4»: OTBET MOJHBIM U MPABUIbHBIA HA
CHOBAaHMM U3YYCHHBIX TEOPHi; MaTepual M3JIOKEH B  ONPEACICHHOM JIOTUYECKOM
MI0CJIEIOBATEIBHOCTH, IIPU 3TOM JIOMYILIEHBI JIBE-TPU HECYIIECTBEHHbIC OLUTHOKH, UCIIPABICHHbIC
no TpeboBanuio yunutens. OTMeTka «3»: OTBET MOIHBIN, HO IPU 3TOM JIOMYyIIEHA CYIIeCTBEHHAs
omnOKa WM OTBET HEMONHbIH, HecBsI3HBIA. OTMeTKAa «2»: TpH OTBeTe OOHApPYKEHO
HEMOHMMAaHHE YYal[UMCSi OCHOBHOIO COJEpXaHUs ydyeOHOro wmarepuana WIH JONyHIEHBI
CYIIECTBEHHBIC OLIMOKH, KOTOPBIE YJalIHICS HE MOXKET MCIPABUTh MPHU HABOIAIIMX BOIPOCAX
YUHTEISA, OTCYTCTBHE OTBETA.

OueHka JKCHEePUMEHTANBHBIX yMeHmii: OlleHKa CTaBUTCS Ha OCHOBAaHWUHU HAONIOJIEHUS 3a
yYalMMHCs ¥ TUCbMEHHOT0 0TueTa 3a padoTy. OTMeTKa «5»: paboTa BBIIOJHEHA MOTHOCTHIO U
MPAaBUIIbHO, CHIEJaHbl MPAaBHIbHbIC HAOTIOACHHUS W BBIBOJABI;, SKCIIEPUMEHT OCYIIECTBICH II0
IUTAHY C YYeTOM TEeXHHUKU O€30IacHOCTH W MpaBui padOThl C BElIeCTBAMU M 00OpPYIOBAaHUEM;
IPOSIBJIICHBI OPTraHU3ALMOHHO - TPYAOBBIE YMEHHUS, IOICPKUBAIOTCS YUCTOTA pabovero MecTa u
NopsAI0K (Ha cToJIe, SKOHOMHO HCHOJB3YIOTCS peakTuBbl). OTMeTKa «4»: paboTa BBIOJIHEHA
MPAaBUJIbHO, CJETaHbl MpPaBUIbHBIC HAOMIONCHWS W BBIBOABI, HO MPH STOM IKCIEPUMEHT
IIPOBEJICH HE TOJHOCTHIO MM JOMYILIEHbI HECYIIECTBEHHBIE OIIMOKN B paboTe ¢ BEIECTBAMH U



o0opynoBanueM. OTmMeTKa «3»: paboTa BBIIIOJIHEHA MTPABIIIBHO HE MEHEE YeM HaIlOJIOBUHY WU
JIOMYIIIEHa CYIIECTBEHHAsl OLIMOKAa B XOJ€ JKCIIEPHUMEHTa B OOBSICHEHHH, B OQOpPMIICHUH
paboThl, B COOJIIOJCHUM TIPaBWJI TEXHUKH O€30MacHOCTH Ha paboTe ¢ BeEIeCTBaMH M
00opy0BaHUEM, KOTOpasi UCHpAaBIsieTcss MO TpeOoBaHUIO yuuTens. OTMeTKa «2»: TOMyIEeHbI
nBe (1 Oojee) CylmecTBEHHbIC OMMOKHA B XOJ€: dKCIIEPUMEHTa, B O0OBICHEHUH, B O(OPMIICHUH
paboTbl, B COOMIOACHWM TPaBUI TEXHUKH OE30MacCHOCTH MpH paboTe ¢ BeEIIeCTBAaMHU H
000py/0BaHNEM, KOTOpbIE YUYalIUiicsi HE MOXET HCIPaBUTh Jae MO TPeOOBAHHUIO YUMUTEJS;
paboTa He BBITIOIHEHA, Y YUaIerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHUS.
OuneHka ymMeHuil pemiath pacdyetrHblie 3agaun: OTMeTka «5»: B JIOTUYECKOM PACCYKICHUU U
pelIeHNH HeT OMIMOO0K, 3aj1aya pelieHa paioHaIbHBIM criocoOoM. OTMeTKa «4»: B JIOTHYECKOM
pacCyXJAeHUM U PELIEHUS HET CYLIECTBEHHBIX OLIMOOK, HO 3a/laya pellieHa HepalnOHAIbHBIM
crocoOOM, WJIM JOMYyIIEHO He Oojee IBYX HECYIIECTBEHHBIX OmHMOOK. OTMeTKa «3»: B
JIOTUYECKOM PACCYKJIEHUU HET CYHIECTBEHHBIX OIIMOOK, HO OMYIIEHA CYIIeCTBEHHAs OlInOKa B
MaTeMaTHYecKuxX pacuerax. OTMeTKa «2»: MMeeTcs CYIIECTBEHHbIE OIIMOKH B JIOTHUYECKOM
paccyJeHUH U B PEIlIEHUH; OTCYTCTBUE OTBETA Ha 3aJ[aHHe.
OuneHka mNHCbMEHHBIX KOHTPOJBHBIX pador: OtMerka «5»:0TBET NOJMHBIA U
MpaBUJIBHBIN, BO3MOXKHA HECYIIEeCTBeHHass OImMOKa. OTMeTKA «4»: OTBET HEMOJIHBIM WIH
JIOMYIIIEHO He 0oJjee JBYX HECYIIECTBEHHBIX OIMOOK. OTMeTKa «3»: paboTa BBHINOJIHEHA HE
MEHEee YeM HAlOoJIOBUHY, IOIYyIlIeHa OJHA CYIIECTBEHHas OIMOKa M TpU 3TOM JBe-TpU
HecymecTBeHHbIe. OTMeTKa «2»: paboTa BBIMOJIHEHA MEHBIIIE YeM HAIlOJOBHHY WM COJACPKHUT
HECKOJIbKO CYIIECTBEHHBIX OIIMOOK; paboTa He BHINONHEHA. [Ipu OIEeHKE BBIOJIHEHUS
NUCHbMEHHOW  KOHTPOJIbHOM  pabOThl HEOOXOOUMO  YYMUTHIBaTH TpeOOBaHUS  EIUHOTO
opdorpaduyeckoro pexxuma.
Ounenka TecTtoBbIX padoT: TecTrl, cocTosMe U3 MATH BOIPOCOB MOKHO HCIIOJIB30BATh M1OCIIE
u3ydeHuss Kaxaoro warepuana (ypoka). Tect wu3 10-15 BoOmpocoB uCHOIB3yeTCS s
nepuoandeckoro KouTposs. Tect u3z 20-30 BonmpocoB HEOOXOAMMO UCTIONB30BATH AJISi HTOTOBOTO
KoHTposs. [lpu oneHMBaHMM HCMONB3yeTCs Cleaylollas UIKaua: 011 mecma u3 namu
60npocog: HET OMMOOK — OIEHKA «5»; OJHa OIINOKa — OLEHKa «4»; JBE OMMOKN — OLIEHKa
«3»; Tpu OomMOKH — OIleHKa «2», 1 mecma u3 30 eonpocos: 25-30 MpaBUIBLHBIX OTBETOB —
oneHka «5»; 19-24 npaBUIBHBIX OTBETOB — OLIEHKA «4»; 13-18 mpaBHIIBHBIX OTBETOB — OLIEHKA
«3»; Menblie 12 npaBUIIbHBIX OTBETOB — OIIEHKA «2).
Ouenka pedepara: Pedepar omeHUBaeTCs MO CICAYIONIMM KPUTEPUAM: COOJIOICHHE
TpeOoBaHUN K ero o(pOpMIICHHIO; HEOOXOAWMOCTh W JOCTAaTOYHOCTb JUIS PACKPBITHS TEMBI
MPUBEJICHHON B TekcTe pedepara mHDOpMAIMK; YMEHHE OOydJaromierocss CBOOOJHO H3jaraTh
OCHOBHBIC HJIEH, OTpaXEHHbIE B pedepare; CIOCOOHOCTh OOYYAIOUIErocss MOHATH CYTh
3a]aBa€MbIX WJIEHAMHU AaTTECTAllMOHHONM KOMHCCHHM BOIIPOCOB M CQOPMYIMPOBATH TOYHBIE
OTBETHI HA HUX.
TpeOoBaHMs K YPOBHIO NOATOTOBKH 00y4aK0IIMXCS

B nporecce 00y4ueHns yueHUKH § Ki1acca JOIHKHBI
3HamMb U NOHUMAMb !
-XUMHYECKYIO CUMBOJIUKY: 3HAKH XMMHYECKHX 3JICMEHTOB
-  XUMHYECKHE TIOHATHS: BEIIECTBO, XWUMHUYECKHH JJEMEHT, aTroM, HOH, MOJeKysa
OTHOCHUTEIIbHAsI aTOMHAsI U MOJIEKYJISIPHAsT MacChl
-OCHOBHBIE 3aKOHBI: IEPUOIUYECKUIN 3aKOH
-M30TOIIbI, XUMUYECKasl CBSA3b, JIEKTPOOTPHIIATEIBHOCTD, BAICHTHOCTD, CTEIIEHh OKHUCIICHUS
- XUMUYECKHE TMOHATHUS: MOJIb, MOJISIPHAS Macca, MOJISIPHBII 00bEM
- PacTBOPBI, AIEKTPOIUT U HEIIEKTPOJIUT, SJICKTPOTUTHUECKAS TUCCOLHALINS
-OKHCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.
Ymemo:
-Ha3bIBaTh XUMUYECKHE IJIEMEHTHI
-00BACHATH (PU3NYECKUN CMBICT aTOMHOT'O HOMEpa XMMHUYECKOT'O 3JI€MEHTa, HOMEPOB TPYIIIBI U
nepuoja, K KOTOPbIM TIPUHAIIEKUT B nepuoauueckoil cucreme J[.M.Menpgeneesa;



3aKOHOMEPHOCTH WM3MEHEHHUSI CBOWCTB 3JIEMEHTOB B TIpeliesiaX MajbIX MEpHOAOB M TJIABHBIX
HOATPYIII

- XapaKTepU30BaTh JIEMEHTHI (OT BOJOPOAA /10 KAL) MO WX MOJ0KEHHUIO B MEPHUOTUUCCKON
cucreme J[.M1.MenneneeBa u 0COOEHHOCTEW CTPOCHUS MX aTOMOB.

-ONpENeNATh BAJICHTHOCTh XHMHUYECKHX OJEMEHTOB, ONPEACIATh CTEeNeHb OKHCICHUS
XHUMHUYECKUX 3JICMEHTOB, THII XUMHUYECKOHN CBS3U B COCMHEHHSIX, 3apsi]l HOHA

-COCTaBIIITh CXEMBI CTPOCHHUS aTOMOB MepBbIX 20 3JIEMEHTOB NEPHOINYECKON CHCTEMBI
JI.1.MenneneeBa

OOBACHATH 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTAaBA U CTPOCHHS

-BBIYMCIIATH KOJMYECTBO BEUIECTBA, 00BEM MM Maccy MO KOJHYECTBY BELIECTBA, O0BEMY HIIN
Macce peareHTOB WM MPOAYKTOB PEaKIun

- Ha3bIBaTh M3YYCHHBIC BEIECTBA, OINPEICIATh NPHHAIICKHOCTh BEIIECTB K Pa3IHYHBIM
KJIaccaM COeIUHEHUI

-00BACHATH CYIIHOCTh PEAKLUi HOHHOTO OOMEHa

-XapaKTepH30BaTh XMMUYECKHE CBONCTBA N3yYCHHBIX BEIIECTB

-00BACHATH 3aBUCUMOCTb CBOWCTB BEILIECTB OT UX COCTaBa U CTPOCHUS

- BBITTOJTHSATH XUMHUYECKHI 3KCIIEPUMEHT 110 PACIO3HABAHHIO BEIIECTB

- OTIPEAETATh OKUCIUTENb U BOCCTAHOBHUTEIb.

Hcnonvzoeamv npuodpemenHvle 3HAHUA U YMEHUs 6 NPAKMUYECKOU OessmelbHOCmu U
NOBCEOHeBHOU  JHCU3HU  O0J: 0E30MaCHOr0 OOpalleHusi C BEIECTBAMU M MaTepHajaMu;
9KOJIOTHYECKH TPAaMOTHOTO IOBEACHHS B OKpYKAlOIIEH cpene, MIKOJBHOW JIabopaTopuu M B
ObITY.
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5.I'abpuensu O.C., SmykoBa A.B., Pabouas terpans 8 kin. O.C.I'abpuensn «Xumus, 8 Kiaaccy.
M., Apoda, 2011 r.

6.llykaitno A.Jl. «Temarndeckue UTPbl MO XHUMHH», METOAUYECKOE TMOCOOME ISl yUUTeIs,
MockBa, 2004r.

7.«Xumus. 8 xmacc». [loypounsie mmanel mo ydeOHuky O.C.I'abpuensHa. COCTaBUTEIb
B.I". lenucosa, Bonrorpaz, 2009r.

8. Xumust. COOpHUK MaTepUajIoOB O peaau3anuu GpeaepaabHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHgapTa oOmero oOpa3oBaHHMs B 00Ie00pa3oBaTelIbHBIX YUpexaAeHusx Bonrorpanckoi
obmactu. ABrop-coctaBurtensb E.M.Konycesa, B.E.Mopo3os. Boxrorpan, 2006

9.Crenuun  B.Jl., AmuxbepoB [.1O. «3anumarenbHble 3amaHus U S(QQEKTHBIE ONBITH IO
xumMuny, JIpoda, 2002r.

10.«Egunas xomtekius Ludpposeix O6pazoBarenbHBIX PecypcoBy (Habop G poBEIX pecypcoB
k yueOnnkam O.C. I'abpuensna) (http://school-collection.edu.ru/).
11.http://him. 1 september.ru/index.php — 5KypHAI «XUMHUS.

12.http://him. 1september.ru/urok/- MaTepuaisl Kk ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO31aH
caiT, OBLIM OIYOJIMKOBAHKI B )KypHaJe «XUMHsI». ABTOpaMu caiTa ImpojiesaHa 0ombinas padboTa
110 CUCTEMATH3UPOBAHUIO Ta3€THBIX CTATeH ¢ yYETOM IIKOJIBbHON y4eOHOW MPOTrpaMMBl 110
npeamery "Xumus'.



http://school-collection.edu.ru/
http://him.1september.ru/index.php
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13. www.edios.ru — DU0C — EHTP AUCTAHIIMOHHOTO 00pa30BaHUs

14.www.km.ru/education - yueOHbIe MaTepualibl U clIoBapH Ha caiite «Kupmn u Medoamii»
15.http:/djvu-inf.narod.ru/ - EKTpOHHAS] OUOIMOTEKA

12.http:/him. 1 september.ru/urok/- MaTtepuans k ypoky. Bee paboThl, HA OCHOBE KOTOPBIX CO3/1aH

caifT, ObUTH OITyOJIMKOBAHBI B )KypHale «XUMUs». ABTOpaMu caiita mpojienana Oosnpiias padora

M0 CUCTEMAaTU3UPOBAHUIO TA3€THBIX CTATeH C YUETOM IMIKOJBHON y4eOHOM MPOTrpaMMBbl O

npeaMety "Xumus'.

13. www.edios.ru — DU0C — EHTP AUCTAHIIMOHHOTO 00pa30BaHUs

14.www.km.ru/education - yueOHbIe MaTepualibl U clIoBapH Ha caiite «Kupmn u Medoamii»
15.http:/djvu-inf.narod.ru/ - S3IEKTpOHHAs] OMOIMOTEKA

KanennapHo-remaTnuyeckoe IJIaHUPOBaHMeE MO Y4eOHOMY NpPeAMeETy

«XHUMHUA»

COCTaBJIEHO HA OCHOBE paboyell MporpaMMsel MO y4eOHOMY NMpEeaAMETY «XHUMUS».

Cornacno yuebnomy miany MBOY «bapano-OpenOyprckas COLI» IIMO B mpeamerHoit
obnmactn «EcTecTBEeHHO-Hay4yHbIE NMPEIMEThI» Ha H3ydYeHUE Yy4eOHOro mnpenmMera «XHMHUSA» B
20232024 yueOHOM rojty OTBOJIUTCS: B 0043aTeNbHOI YacTu - 2 yaca B HEJIEIIO,

Bcero: 2 yaca B Heneao, 3a rog — 68 uyacos I1;1aHOBBIX KOHTPOJILHBIX pador — 6.
3ayeroB — 3.IlpakTnyeckux pador - 7.

Ne
n/n Pa3jnennsl nporpaMmMbl, TeMbI YPOKOB
BBenenue
1. 1. BBoguslii nHcTpykTax no Th. Ilpeamer xumun. BemecTsa.
2. 2. [TpeBpanienus BemecTB. Poiab XUMHUM B )KU3HU YEJIOBEKA.
3. 3. McTopus pa3BUTHS XUMUHU.
4. 4. Tlepuoanueckasi cucreMa xuMuueckux anemeHToB J.M. MenpaeneeBa. 3Haku XUMHYECKUX SJIEMEHT
5. 5. Xumuaeckue ¢hopmyibl. OTHOCHTEIbHAS aTOMHAsI U MOJICKYJIIpHAsI MaCCHhI.
Tema 1. ATOMBI XMMH4Y€CKHX 3JIEMEHTOB
6. 1. OCHOBHBIE CBEICHUS O CTPOEHUH aTOMa.
7. 2. VI3MeHeHusl B COCTABE s1IEp ATOMOB XMMUYECKUX JIEMEHTOB. 30TONBI.
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8. 3. CTpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB.

0. 4. VI3MeHeHue yucia 3JIeKTPOHOB Ha BHEUTHEM YHEPreTHYECKOM YPOBHE aTOMOB XMMUYECKUX 3JIEMEH

10. 5. BzaumopeiicTBre aToOMOB 2JIEMEHTOB-HEMETAIIJIOB MEXKTY COOOM.

11. | 6. KoBasieHTHas noJisipHasi XUMUYeECKasi CBSI3b.

12. | 7. Merannuyeckas XUMHUYECKasl CBSI3b.

13. 8. O600mmeHne Mo TeMe «ATOMBI XUMHYECKUX 3JIEMEHTOBY. Pemenne 3aaad u ynpaxkuenuid. [Toaroro
paboTe 1o JaHHOH TeEMe.

14. | 9. KoaTpoasHas pabota Nel 1o Teme «ATOMBI XUMHYECKUX 3JIEMEHTOBY.
Tema 2. IIpocTsle BemecTBa

15. 1. ITpocThie BemecTBa — METaJLIbI.

16. | 2. IlpocTsie BemecTBa — HEMETAJUIBIL.

17. | 3. KonnuecTBo BelecTna.

18. | 4. MonsipHBIif 00HEM Ta30B.

19. | 5. O6o6menue o Teme «IIpocTrie BemecTBay. Pemenne 3aqay u ynpaxuenuil. [IonrotoBka Kk KOHTPC
TAaHHOHU TeME.

20. | 6. KontponbHas pabota Ne2 o teme «IIpocThie BemecTBay.
Tema 3. CoenHeHHS XUMHYECKHX DJIEMEHTOB

21. 1. CTreneHb OKUCICHUS.

22. 2. Baxxneitmme kiacchl OMHAPHBIX COSTMHEHUN — OKCHIBI M JIETYYHE BOJOPOAHBIC COSAMHEHUS. 3aUeT
OMHAPHBIX COCTUHEHHIA.

23. | 3. OcHoBaHusl.

24. | 4. Kucnorsl.

25. | 5. Conu. 3ayer 1o Ha3BaHUSAM KHUCJIOT U UX COJIECHl.

26. | 6. Kpucramnmyeckue pemeTKH.

27. | 7. YucTele BelecTBa U CMECH.

28. | 8. MaccoBas n 00beMHas J10JIM KOMIIOHEHTOB CMecH (pacTBopa).

29. 9. O6006menue mo Teme «CoeTMHEHUST XUMUYECKUX DJIEMEHTOBY. Pemenue 3anaq u ynpaxxaeruit. [1o;
paboTe 1o JaHHOH TeMe.

30. 10. Kontponbhas pabora No3 mo teme «CoeqMHEHNST XUMUYECKHUX DIIEMEHTOBY.
Tema 4. U3MeHeHHs1, TPOUCXOSIIHE C BelIeCTBAMM

31. 1. ®usnyeckre 1 XUMUYECKUE SIBJICHUS.

32. | 2. XumMHueckue ypaBHeHUs. PacueTsl 10 XMMUYECKUM YpaBHEHUSIM.

33. 3. Peaknuu pasyioKeHusl.

34. | 4. Peakuuu coeguHEHUSI.

35. | 5. Peakuuu 3amenieHusl.

36. 6. Peaxuiuu oOMeHa.

37. | 7. Tunbpl XUMHYECKUX pEAKIIUI HA IPUMEPE CBOMCTB BOJBI.

38. | 8. O6o6menue mo Teme «M3MeHeHus, MpOUCXOoIAIIMe C BEIIECTBAMUY. Perienue 3a1a4 v yrnpaxHeHH]
KOHTPOJBHON pabOTe MO TaHHOU TeMe.

39. | 9. KoatponpHas pabota Ned o teme «M3MeHEHNUs, MPOUCXOSIINE C BEIIECTBAMMI.
Tema 5. IIpakTukym Nel. IlpocTeiinne onepanuy ¢ BemecTBOM

40. 1. I[TpakTuaeckast padbota Nel. [IpaBuna TeXHUKH 6€30MaCHOCTH P pabOTE B XUMUYECKOM KaOMHETE
J1a00paTOPHBIM 000PYIOBAHUEM U HarpeBaTEIHLHBIMH MPUOOPAMH.

41. | 2. [Ipaktuyeckas pabora Ne2. HabmoneHus 3a M3MEHEHUSIMHU, IPOUCXOSIIMMH C TOPSIIEH CBEYOH, U

42. | 3. Ilpaktuueckas pabora No3. AHaim3 OYBHI U BOJIBI.

43. | 4. llpaktuyeckas padota Ne4. [Ipr3HaKu XUMHUECKUX PEAKIIUH.

44. | 5. Ilpaktrueckas pabora No5. [IpuroToBiienne pacTBopa caxapa M ONpeeIeHIe MaCCOBOM JTOJIM Caxa
Tema 6. PactBopenue. PacTBopbl. CBOHCTBA pACTBOPOB 3JICKTPOJHUTOB

45. 1. PactBOopeHue. PacTBOpUMOCTh BELIECTB B BOJIE.

46. 2. DNEKTPOJUTHYECKAs TUCCOLINAIIS.




47. 3. OCHOBHBIE MOJOKEHUS TEOPUHU IECKTPOJUTHUECKON JUCCOLHAIUH.
48. | 4. NoHHblE ypaBHEHMUS.
49, 5. Kucnotsl, ux kmaccudukanys 1 CBOWCTBA.
50. | 6. OcHOBaHusl, UX KJaccu(UKaIus U CBOMCTBA.
51. | 7. Oxcuapl, ux Kiaaccu(ukanus U CBOIMCTBA.
52. 8. Comnu, nx KiaccuuKaims 1 CBOMCTBA.
53 . | 9. 'enernueckas CBs3b MEXAY KJIacCaMH BELLECTB
54 10. I'eneTnyeckast CBA3b MEXKY KJIACCaMU BEIIECTB.
55.- | 11.- OBP
56. 12. OKHUCIUTENHHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
57 . | 13.-14. O606menue o Teme «PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB 3JIEKTPOITUTOBY.
58 Pemenue 3amau u ynpaxxuenuid. [loaroToBka Kk KOHTPOJILHOM pabOTe MO JaHHOUW TeMe.
59. | 15. KontponsHas pabota Ne5 no reme «PactBopenue. PactBopsl. CBoicTBa pacTBOPOB AJIEKTPOIHUTOB
Tema 7. IlpakTkym Ne2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
60. | [Ipaktuueckas padota Ne6. CBoiicTBa KUCJIOT, OCHOBaHUH, OKCUIIOB M COJICH.
61. | Ilpaktuueckas pabora Ne7. PenieHne sKCrIepUMEHTATBHBIX 3a/1a4.
Tema 8. O600menne kypca xumuu 8 Kiaacca
62.- | .IloBTOopenue, 0000IIEHNE 1O BCEMY KYpCY XUMHUH § KIacca.
.63 Pemienue pa3inyHbIX TUMIOBBIX 33/1a4 U YIPAXHEHUH, B T.4., «1[€MOYEK MpeBpamieHuiiy. [loaroroska r
pabore.
64 . KorrponpHas padota Ne6 3a Bech Kypc XUMHUH § KJacca.
Kpaesenenne (Ilpumopckuii kpaii)
65 CoBpeMeHHOE XUMHUECKOe 000PYIOBAHUE JUISl HCCIICAOBAHUS COCTaBA BEIIECTB .
[IpoBenenue ananu3a BOJbI Ha COIEPKAHKE COJIEH aIIOMUHMUS U XKenesa .
66 | ®epMeHTHI IPUPOAHBIE ATAIN3ATOPBI.
67 | Onpenenenne KUCIOTHOCTH ouB [ [puMopckoro kpas.
68 | IloBTOpEeHue
IIpeAMeTHBIMH pPe3YJIbTATAMYU M3VUEHUS NpeaMeTa « XuMus» B 8 Kiaacce
SABJSIOTCS CJAeAYIONNe 3HAHUS M YMEHUSH:
B pe3yabTare n3ydyeHusi Kypca XuMmuu B 8 Kiacce:
Y4eHHK Hay4uTCH:
® XapaKTepH30BaTb OCHOBHbIE METOAbl TO3HAHMs: HAOIIOACHHE, HW3MEpEHHE,
9KCIIEPUMEHT;

® ONHUCHIBAaTH CBOMCTBA TBCPABIX, KUIKUX, F33006p213HBIX BCIICCTB, BbLIACIAA HX

CYIICCTBCHHLIC IIPHU3HAKU,;

® DACKpbhIBaTb CMBICI OCHOBHBIX XHUMHWYCCKHUX MMOHSTUH «aToM», «MOJICKYJay,

«XUMHAYECKUH OJIEMECHT», <«IIPOCTOC BCHICCTBO», «CIOXKHOC BCHICCTBO», «BAJICHTHOCTLHY,
XUMHUYCCKad pCaKuusi», UCIIOJIb3Ys 3HAKOBYIKO CUCTCMY XUMUU,

® DACKpbhIBATb CMBICI 3aKOHOB COXpPaHCHUA MACChl BCEIICCTB, IIOCTOSAHCTBA COCTaBa,

aTOMHO-MOJIEKYJIIPHON TEOPHUH;

pa3nu4aTh XUMHYECKHe U GU3NYECKUe SIBICHMUS;

Ha3bIBaTh XUMUYECKHUE 3JICMEHTHI;

OTIpeeNATh COCTAB BEUIECTB MO UX (Gopmynam;

OTIpeIeNIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OTIpEeeNATh TUIl XUMUYECKUX PeaKIuii;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIUi;



® BBIIBIISATH MPU3HAKH, CBUJIETEIbCTBYIONINE O MPOTEKAHUHN XMMHYECKON PEaKINK Mpu
BBIMOJTHEHUH XUMUYECKOTO OTIbITA;

® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTMHEHUI;
COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIUN;
col0uro1aTh Mpasuiia 0€30MacHoN paboThl MPU MPOBEIECHUH ONBITOB;
MOJIb30BATHCS TA00PATOPHBIM 00OPYJIOBAHUEM U TIOCYAOH;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa Mo (popMysie COeAMHEHNUS;
BBIUMCIIATH KOJMYECTBO, 00bEM HIIM MaccCy BEIIEeCTBA MO KOJIMYECTBY, 00BEMY, Macce
peareHToB WK MPOAYKTOB PEAKIINH;

® XapaKTEepH30BaTh PU3NUYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
Y BOJIOPOAA;

® TI0JTy4aTh, COOMPAThH KUCIOPO U BOJOPOI;

® pAacIiO3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPOI, BOIOPOS;
pacKpbIBaTh CMBICH 3aKOHAa ABOTapo;
PacKpbIBaTh CMBICI MOHATUH «TeTI0BOH 3(h(eKT peakunum», «MOJISPHBIA 00BEM»;
XapaKTepu30BaTh GU3NUECKUE U XUMUIECKIE CBONCTBA BOIBI,
PaCKpbIBATh CMBICH MOHSTHUS «PACTBOPY;
BBIUNCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

e XapakTepu3oBaTb (IU3MYECKME U XHUMHUYECKHE CBOMICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIECTB: OKCHJIOB, KUCIOT, OCHOBAaHUM, COJIEH;

® OMpeAensaTh NPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHMI;

® COCTaBIATH (POPMYJIBI HEOPTAHUUECKUX COCTMHEHNN N3yUeHHBIX KIacCOB;

® [IPOBOJUTH OMNBITHI, MOATBEPKIAAIOLUINE XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pAaCIIO3HABAThH OMBITHBIM ITYTEM PACTBOPHI KUCJIOT U ILIEJI0YEH 10 N3MEHEHUIO0 OKPACKU
WHJUKATOPA;

® XapaKTepHU30BaTh B3aUMOCBS3b MEX/y KIaCCaMU HEOPTaHUYECKUX COCIUHEHHUI;

e packpsiBaTh cMbici [lepronnueckoro 3akona /.M. Menzaeneena;

® OOBSICHATH (DU3UYECKUN CMBICT aTOMHOTO (IOPSIIKOBOTO) HOMEpa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepruojia B nepuoandeckon cucreme .M. Menneneena;

® OO0BACHATH 3aKOHOMEPHOCTH H3MEHEHHS CTPOCHHMS aTOMOB, CBOMCTB 3JIEMEHTOB B
npejesiax MajiblX IEPUOJOB U TJIaBHBIX MOATPYIIII;

® XapaKTepH30BaThb XUMHUYECKHE 3JEMEHTHI (OT BOAOPOJA 0 KalbliMs) HA OCHOBE MX
noyiokeHuss B mepuonnyeckor cucteme J[.M. MeHnneneeBa M OCOOCHHOCTEH CTPOCHHS WX
aTOMOB;

® COCTaBJISTh CXEMbI CTPOCHHSI aTOMOB MepBbIX 20 371€MEHTOB NEPUOANUECKON CUCTEMbI
JI.1. MeHnneneena;

® DPACKpBIBaTh CMBICI MOHATHI: «XUMHUYECKasl CBA3bY, «3JIEKTPOOTPULIATEIBHOCTDY;

® XapaKTepU3oBaThb 3aBUCHUMOCTh  (U3WYECKUX CBOMCTB  BELIECTB OT  THIIA
KPUCTAJUIMYECKON PEIIETKH;

® OIpeAeATh BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COCIMHEHUSX;

e u300pakaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, OOPa30BAHHBIX Pa3HBIMU BUIAMU
XUMHUYECKHUX CBI3CH;

® pACKpbIBaThb CMBICI TIOHSITHH «HOH», «KATHOH», «aHUOH», <AJIEKTPOIUTHD»,
«HEIJIEKTPOIUTBD), «3JIEKTPOIUTHUECKAs JUCCOLUAIUNY), «OKUCIUTENbY, «CTETIEHb OKUCICHUS
«BOCCTAaHOBHTEIIbY, «OKHCIICHHEY, «BOCCTAHOBIICHHUEY;

® OMpeAeNsTh CTENEHb OKUCICHUS aTOMa 3JIEMEHTa B COCTUHEHUY;



® paCKpBIBaTh CMBICII TEOPHH IJICKTPOITUTHICCKON TUCCOIUAIINN;

® COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUECKON JUCCOLUAIIMN KUCIIOT, IIET0Y€EH, COJIeH;

® OOBSICHATH CYIIHOCTh TMPOIECCa AICKTPOJUTUYECKON JTUCCOIMAIMA W PEaKIHil
HOHHOr0 OOMeEHa;

® COCTaBJIATH ITIOJHBIC U COKpaH_IeHHI:IG HNOHHBIC ypaBHeHI/I}I peaKL[I/II/I O6M€Ha;
OTIPEeICIIATh BOZMOXKHOCTh MPOTEKAHUS pPeaKlnii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3IMUYHbIX BEIIECTB;
OTIPENIETISATh OKUCITUTEh M BOCCTAHOBHUTEIIb,
COCTABJISITh YPABHEHUS OKHUCIUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;
Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHYECKOW PEaKIINu;
KJIacCU(PUITUPOBATh XUMUUYECKHE PEAKITUH 10 PA3IUYHBIM IMPU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM U CBONCTBaMH
HEMETAJIJIOB;

® [IPOBOJUTH OIBITHI MO TMOJTYYEHUIO, COOMPAHUIO U M3YYCHHIO XUMHUYECKUX CBOWCTB
ra3000pa3HBIX BEUIECTB: YIJIEKUCIIOrO ra3a, aMMHAaKa;

® pacro3HaBaTh ONBITHBIM ITyTeM Ia3000pa3HbIe BEIIECTBA: YIIIEKUCIBIN ra3 U aMMHUAK;

® XapakTEepU30BaTh B3aWMOCBA3b MEXKIY COCTaBOM, CTPOCHHMEM M CBONCTBaMHU
METAJIJIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (opmyse: MeTaH, 3TaH, dTUJIEH, METaHOI,
9TaHOJ, TJIMIEPUH, YKCYCHas KHUCJIOTAa, aMHUHOYKCYCHas KHCJIOTa, CTEapuHOBAas KHCIIOTAa,
0JICMHOBAs KMCJIOTA, TIII0K03a;

® OIICHWBATh BIUSHHUE XUMHUYECKOTO 3arpsi3HCHHS OKPYKAIOIICH Cpeapl Ha OpraHu3M
YyeJIOBEKa;

® TI'PaMOTHO OOpaIaThCs C BEIIECTBAMH B TOBCEIHEBHOM KU3HU

® ONpenensiTh BO3MOXXHOCTb MPOTEKAHHWSI PEAKIUHA HEKOTOPBIX IMPEACTaBUTEICH
OpPTraHWYECKHUX BEIECTB C KHCIOPOIOM, BOJIOPOIOM, METAJITIAMU, OCHOBAaHUSIMHU, TAJIOTCHAMM.

Y4eHNK NOJYYUT BO3MOKHOCTH HAYYNUTHCH:

® 8bl0GUCAMDb U NPOBEPSMb IKCNEPUMEHMAIbHO 2UNOME3bl 0 XUMUYECKUX CBOUCMBAX
sewjecms HAa OCHOBe UX COCMAB8A U CMPOEHUs, UX CNOCOOHOCMU BCMYNAMb 6 XUMuuecKue
peaxkyuu, o xapakmepe u BpoOYKMax pasiudHblxX XUMUYECKUX peaKyuti,

® Xapakmepuzosams 8euecmea no cocmasy, CMpoeHUuro U C8OUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCIBEHHbLE CB53U MeNHCOY OAHHLIMU XAPAKMEPUCTMUKAMU 8eUjeCmEd;

® CcoCcmaensmeb MOJEKYIApHbIe U NOJHblE UOHHbLE YPAGHEHUSI NO COKPAUJEHHBIM UOHHBIM
VPaHeHUAM,

® NPOCHO3UPOBAMbL  CNOCOOHOCMb  8ewjecmea  NPosGIAmMb  OKUCTUMENbHbIE — UTU
80CCMAHOBUMEILHBIE CBOUCMBA C YUEMOM CMeNneHell OKUCIEeHUS JJIeMEeHMO8, BX00AWUX 8 €20
cocmas,

® CcoOCmaesnAmb  YPAGHEHUs  peakyuil, COOMEEMCmEYIWUx Nocied08ameibHOCmu
npespaweHUll HeOP2aHUYeCKUX ewecms PasiuyHblX K1accos,

® gblOGUeAMb U NPOGEPAMb  IKCNEPUMEHMANbHO  2UNOmesvbl O  pPe3yabmamax
8030€UCMEUsl PA3TUYHBIX (DAKMOPO8 HA UMEHEHUe CKOPOCMU XUMUYECKOU peaKyuul,

® UCNOIBL306AMb NPUOOPEMEHHble 3HAHUSL 01 IKONOSUUECKU SPAMOMHO20 NOBeOeHUs 8
oKpyarcaroujeli cpeoe;

®  UCNONB306aMb NPUOOPEMeHHble KNIUegble KOMNEMeHYUU NPU 8bINOIHEHUU NPOEKMO8
U  YUEOHO-UCCNe008aMeNbCKUX 3a0ay NO  U3YYEHUI0 CBOUCMS8, CHOC0D08 NOAYYeHUs U
PACNO3HABAHUS BeUieCmE,

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeCcCax,

® Kpumuyecku OMHOCUMbCA K NCEeBOOHAYYHOU UHDOpMayuu, HeodoOpOCo8eCmHOll
peKname 8 cpeocmeax MaccoBol uHgpopmayuu;



® 0COo3HABAMb 3HAYEHUEe MeOPemu4ecKux 3HAHUL NO XUMuu O NPAKMUYecKou
0esaAmenbHOCMU Yelo8eKd;
€030a8amv MOOeIU U cXeMbl OJisL peuleHus: Y4eOHbIX U NO3ZHABAMENbHBIX 3a0ay, NOHUMAMb

HeobX00UMOCmb COOI00EHUsL NPEONUCAHULL, NPedaa2aeMblX 8 UHCMPYKYUSX NO UCNOTb30BAHUIO
Jlekapcma, cpeocmas Oblmosol XUMuu u op



