[MOSICHUTEJIbHAS 3AITUCKA

Hacrosias nporpaMma cocrasieHa Juid yyaumxes XUMHA 11 knaccoB 00ule00pasoBaTe/bHbIX
yupesKkeHHit Ha GasoBoM ypoBHe 34 u/roll (1 u/men.).

JlanHblit Kype yuaumecs W3ydaloT nocae Kypea XuMHi 15 8—9 kiaccos, rie OHHM [103HAKOMHJIUCh
¢ BakHEMWMMH XMUMHUECCKHMH [OHSTHAMM, HEOpraHu4eCKumu M OpraHMyecKuMH  BELLCCTBAMH,
[IPUMEHSAEMbIMH B POMBILLIEHHOCTH 1 B NOBCEHEBHOH KN3HH.

W3yuenune XHMUH B crapiueit wKose Ha $a30BOM YPOBHE Harpas/ieHo:

« Ha OCBOGHHE 3HaHWil O XHMHUECKOI  coCTaBastoLIeH eCTeCTBEHHO-HAYHYHOH KapTHHBI  MHPa, 0
BaKHEMILHX XHMHUECKUX MOHATHAX, 3aKOHAX W TEOPHUAX]

. Ha OBJAJEHWE YMEHHMAMH TMPUMEHATD nosydeHHble 3HaHWS A oG bsicHeHUs  pa3HOOOpasHbIX
CHMHUECKHX  ABNEHUI W CBOMCTB BELIECTB, JUIA OLEHKH poOaH XMMHH B Pa3sBUTHM COBPEMCHHBIX
TeXHOIOTHit ¥ MosTy4eHHH HOBbIX mMatepuanoB;

« Ha pa3sBHUTHE MO3HABATEbHBLIX UHTEpecoB M MHTE/UIEKTYalbHbIX criocoGHoCTEl B mpouecce
caMOCTOSTENLHOrO TpHOOpeTeHNA XMMHUECKMX 3HaHMA € MCTIO/b30BAHNEM pa3nuUHbIX MCTOUHMKOB
nHQOpMALLMH, B TOM HHCIE KOMIBIOTEPHBIX:

« pa BocnuTaHue YOeKACHHOCTH B O3MTHBHOI pPOJM XUMHM B KH3HH COBPEMEHHOTO 00LIECTBa,
HeOBXOAMMOCTH XHMHUECKH FPaMOTHOTO OTHOLIEHHS K CBOEMY 3/10pOBbIO U okpykatouei cpese;

¢« Ha NpUMEHEHHE TMOJY4CHHBIX snaHuii W ymenuit s Ge3onacHoro MCMOJIB30BAHMS  BELLECTB W
marepuanos B ObITY, CEIbCKOM xo3siicTBE M Ha MPOM3BOJACTBE, A peleHus NpaKTHUECKUX 3alatd B
[OBCEIHEBHON KW3HH, AI4 npe/Ly npekeHHs aBeHMii, HAHOCAUIMX Bpel 310POBBIO yesjoBeKka M
oKpyKatoLeit cpee.

Jlannasi mporpamMma npeaycMaTpuBaeT dopmupoBanKe y y4aunxes oblie yueOHbIX ymeHuH
HABLIKOB, YHHBEPCAIbHBIX crocoGoB AeATeNbHOCTH M KIOHEBbIX KoMreTe it B 9TOM HanpasJeHii
npuopuTeETaMu Ui yueGHOro npeamera «XUMHD B craplueif WKoje Ha $5a30BOM YPOBHE sBJAIOTCA:
yMeHHe CaMOCTOATEIBHO MOTHBHPOBAHHO OpraHW30BbIBATL CBOIO M03HABATEIbHYIO AeATeIbHOCTD (ot
NOCTAHOBKW  Lleau 0 nonyueHus W OLEHKM  pesyibTara); onpe/eneHue  CYLWLHOCTHBIX
XapaKTepuCTHKN3y4aemMoro oGbekTa; yMmeHWe pasBepHYTO 06OCHOBBIBATL  CYJKACHMSA,  1aBaTh
onpee/eHus, NPUBOAHTH 10Ka3aTeNbCTBA; OUECHMBAHWE W KOpPEKTHPOBKA CBOETO noBejeHus B
okpyKatoweit  cpeae: BbIMOJIHEHHE B NPAKTHUECKOH nesTenbHOCTH W B MOBCEJHEBHON IKH3HH
HKONOrMUECKHX TpeDoBaHHNIH; HCTIO/Ib30BAHNE MYJIBTHMEAHTHBIX PECYpPCOB U KOMTBIOTEPHbBIX TEXHOIOTHH
ans oOpaboTkW, mnepeaadH, cucTeMaTH3aunn  MHpopMaLni, co3iaHus 0a3 AAHHBIX, MPE3CHTALMH

pe3yanaToa no3HaBaTeanoi'1 H npamnqecxoﬁ J1eATE/IbHOCTH.



Beaywas poiib B PacKpbiTHH cojepikaHus Kypca XHMHH 11 knacca NMPUHALICKHUT 3NEKTPOHHOM
TEOpHH, MEPHOAMUECKOMY 3aKOHY | cHcTeMe XMMMUECKUX DJIEMEHTOB Kak Hanbonee OOWMM Hay4HbIM
0CHOBaM XHMHH.

B naHHOM Kypce CHCTeMaTH3MpYIOTCH, 0606WaloTCs U YrayonaioTes 3HaHWA O paHee M3yUYEHHbIX
TEOpHsX W 3aKOHAX XMMUUECKOl HayKH, XMMHUUECKHX npoueccax 1 npoussoacTBax. B oTOM yualumMes
[OMOFalOT Pa3IMuHbIe HarlsAHbIC CXEMbl 1 TaGauLbl, KOTOPbIE MO3BOJISIOT BBIAEAUTH CaMOC rJ1aBHOE,
camoe CyLeCTBEHHOE.

CojepkaHue 9THX pasfenos  XMMHH pacKpbiBaeTcs BO  B3aHMOCBA3H OpraHMyecKux M
HEOpraHHUYECKNX BELLECTB.

Ocoboe BHUMAHWE YIENEHO XMMHUCCKOMY IKCMEPUMEHTY, KOTOpBI  siBAsETCA OCHOBOW
GOpMHPOBAHHA TEOPETHHUECKHX suaHuii. B KoOHLe Kypca Bblae/ieHbl TpH MPaKTHYECKMX 3aHATHA
0606 IaloLLero Xxapakrepa: pelueHne 3KCMEpPUMEHTAbHBIX 3a/a4 10 OpraHu4ecKoi HeopraHHUecKoi
XUMHH, OJydeHHe, coOupaHue 1 pacro3HaBaHne rasos.

COJIEPXKAHHME VUYEBHOM JUCCLUMITIMHDI

11 knacc 34 u/ron (1 u/uen)

TEOPETUUYECKWE OCHOBbI XUMHUH
Tema 1. BakHeilune XMMUUYECKHE NOHATHA H 3aKoHbI (3 4)
Atom. Xumuueckuii anemenT. M3oTonsi. [MpocTbie 1 COKHbIE BELLECTBA.
3aKOH COXpaHEHHs MacChl BELIECTB, 3aKOH COXpaHeHHs W NpeBpaLieHis SHEpruu MpH XMMHYECKHX
peakLmsX, 3aKOH MOCTOSAHCTBA cocrapa. BeuiecTa MOIEKYIApHOTO 1 HEMOJIEKY ISPHOTO CTPOCHHUS.
Tema 2. [NeproanyecKknit 3aKOH 1 nepuoaMyeEcKas cucTema xumnueckux anementos 1. M. Meunaeneesa Ha
OCHOBE Y4€HHs O CTPOCHHH aTOMOB (4 1)
ATOoMHbIE opOuTan, s-, p-, d- 1 f-onexTpoHbl. OCOGEHHOCTH pasMELLEHNA 57eKTPOHOB M0 OpOuTaNaM B
atoMax Maablx M 00JbLIMX MEPHOJIOB. JHepreTHYECKHe ypPOBHH, MOAYPOBHH. CBA3b MEPUOAHYECKOro
3aKOHA W MEPHOINYECKON CHCTEMBI XUMUHECKHUX 37eMEHTOB ¢ TeOpHel CTPOeHHUs aTOMOB. KopoTkuii 1
JUTMHHBIH BApHaHTB! TabIMLbI XHUMHUCECKHX 9/IEMEHTOB.

MosnokeHne B MEPHOAMYECKON CHCTEME xumnueckux anementos JI. M. Menaeneesa BOJI0POA,
JAHTAHOW/0B, AKTHHOM/I0B H UCKYCCTBEHHO MOMyYEHHBIX 3IeMEHTOB.

BaseHTHOCTb W BaIEHTHBIE BO3MOXKHOCTH aTOMOB. [epuoanyeckoe H3MEHEHNE BAJICHTHOCTH W pa3mMepoB
aTOMOB.

PacueTHble 3aa4H. BuluMclieHHs Macchl, 00bemMa WM KOIMHeCTBa BellecTsa Mo M3BECTHOM Macce,
oGbeMy HIH KOJHUECTBY BELLECTBA O/HOTO 13 BCTYMUBLIMX B PEAKLHIO HIH [OJTyYMBLLINXCS B pe3ybTare
peaxkunu

Tewma 3. CTpoeHHe BELIECTBA (5u4)



HEOPIAHUYECKASI XUMUA
Tewma 5. Metanbl (7 4)
[TonoKeHHe MEeTalloB B NEepUOIMUECKOH CHCTEME xumuueckux snementos JI. K. Menaeneesa. Ooume
CBONCTBA METANIOB. DNEKTPOXUMHUECKHH P HanpsiKeHUH MeTasoB. O6wuHe crnocodbl NOJNyHeHHU
MeTa10B. JIeKTPOIN3 PaCTBOPOB H pacriaBoB. [ToHATHE O KOPPO3UH METAJJIOB. CnocoObl 3aLLKThl OT
KOPPO3HH.

0G630p METAIOB IIaBHBIX NOArpYTNN (A-rpyni) NepHOAUUECKOH CHCTEMbI XUMHHUECKHIX 3/1IEMEHTOB.

0630p MeTan10B NOGOUHBIX NOATPYNN (B-rpynn) epHoAMUecKoi CHCTeMbl XUMHUCCKHX 9/IEMEHTOB
(Me/lb, UMHK, THTaH, XPOM, JKe€30, HUKEIIb, njaaTuHa).

CnnaBbl METANJIOB.

OKCHbI U THAPOKCH/IbI METAJIJIOB.

JlemoncTpaumu. O3HaKOMACHHE € oOpa3uamu MeTasloB 1 HX coeanHeHnii. BzanmoaeicTBne ENT0UHbIX
W LIEN0YHO3EMEbHBIX METAIIOB € 801011, B3aumoieHCTBHE MEAN C KHCIOPOLOM H cepoii. DNeKTpoIu3

pacTBopa XJ0pHia meau(11). OnbiTbl 10 KOPPO3HH METAJIOB H 3aLLHTE OT Hee.

JlaGopaTtopHbie OfbIThI. B3anmoeicTBHE LIMHKA H JKeJe3a C pacTBOpamMi KHCJIOT H Lesioyeit. 3HakoMCTBO
¢ 06pa3uamMy METaoB U HX pyAamMH (paboTa ¢ KOJLIEKUMIMH).

PacueTHble 3a1a4H. PacueTbl N0 XUMHYECKUM ypaBHCHHﬂM, CcBsA3aHHbIC C MaccoBOi 10J1eH BbIX0OJa
NpoayKTa peakuuu ot TEOPETHYECKH BO3MOIKHOTO.

Tema 6. HemeTannst (5 4)
0G630p CBOIHCTB HEMETAJIOB. OKHMC/IUTEbHO-BOCCTAHOBHTE/IbHbIE CBOMCTBA TUIMUHBIX HEMETAJIIOB.
OKCH/Ibl HEMETAIIOB M KHCIOPOACOASPIKALLHE KHCIOTBI. Bo0pOAHbIE COEIMHEHNS HEMETAIOB.

JlemoncTpaunn. OGpastibl HEMETaNI0B. OGpa3iibl OKCHI0B HEMETAIOB H KMCIOPOACOAEPIKALLHX KHCIOT.
Fopenue docdopa, X10pa, kenesa U Marinsi B KHCI0pOAE.

Tema 7. 'eHeTnueckas CBi3b HeOpFaHM‘ieCKHX u 0pl‘aHM‘{eCKHX BELIECTB. npaKTMKyM.
B3aumocsa3b HeopraHuquKMx H opraHqucxux COeMHEHHI. Pewenue 3KCHepHMeHTaHbelX 3aja4d.
Tpe608auml K YPOBHIO NOArOTOBKH BbIITYCKHHKOB

B pesynibTare U3yuCHUA XUMHHK Ha 6a30BOM YPOBHE YYEHHK JIOJIKEH 3HATH/TIOHUMATh!
« BayKHEHLIME XUMHYECKHE MOHATHSA: BELLECTBO, XUMHUECKHUI DJIEMEHT, aTOM, MOJIeKya, OTHOCHTE/IbHbIE
aTOMHas U MOJIeKYJ/IspHas Macchbl, HOH, alJIOTPOIHA, W30TOIbl, XUMHUECKas CBA3b, BaJICHTHOCTb, CTENEHb
OKHMCJIEHHS, MOJIb, MOJIipHAs macca, MO.ﬂflprlﬁ o0bem, BellecTsa MOJIEKY IS PHOTIO W HEMOJIEKYJIAPHOTO

CTpPOEHHA, pacTBOpblI, INEKTPOJINUT H HEJJIEKTPOJIUT, 3J’leKTp0ﬂMTM‘ieCKaﬂ auccounaums, OKHMCIIUTENb H
BOCCTAHOBHTE/Ib, OKHUCJIEHHE H BOCCTAHOBJ/ICHHE, TErJI0BOMH 3¢¢CKT peaKunu, CKOpOCTb XUMHUECKOI



XuMuueckas cB3b. Buibl 1 MEXaHW3MbI oOpasoBaHus xumuueckoii ceszu. VMonnas cBasb. KaTtuoHbl W
annoHbl. KoBaneHTHas HEenonspHas cBs3p. KoaneHTHas nonspHas CBA3b. D 1eKTPOOTPHLATEIbHOCTb.
CreneHb OKucneHus. Meranauieckas cBsA3b. BojaopoaHas CBA3b. [TpocTpaHCTBEHHOE CTPOEGHHE MOJIEKYJ
HeOpraHWYEeCKMX 1 OpraHnteCKiX BELLECTB.

THNbI KPUCTANIMUECKHX PELICTOK H CBOICTBA BELLECTB.

anHMHbl Mnoroo6pa3m| BElEeCTB: U30MEpHs, roMoJIOT U, anoTponus, U30TOMNKA.

ﬂMCnepCHble CUCTEMbI. UcTUHHBIE paCTBOpbl. CH0006b| Bblpa)KCHMﬂ KOHLIEHTpaUun paCTBOpOBZ maccosas
nonas paCTBOpeHHOI'O BelecTna, MojspHas KOHUEHTpauus. KonnouaHbi€ paCTBOpbl. 3054, reu.

JlemoncTpatu. Moaean HOHHBIX, ATOMHBIX, MOJIEKYIPHBIX M METANTHUECKAX KpHCTANIHYECKHX
peweTok. Dpdext Tunaans. Moaean MoeKyl H30MEPOB, rOMOJIOTOB.

[TpakTuHyeckas pa6ota. [1puroToBIeHHE pacTBOpoOB C 3a1aHHOM MONIAPHOT KOHLEHTpaLHen.

PacueTHbie 3a1aun. BbluncieHne Macebl (KOMYeCTBA BEUIECTBA, oGbema) MPOAYKTa PeakLuy, eciu Ui
ero NosyueHns 1aH pacTBop ¢ onpeeneHHOM MaccoBot non1eit MCXOAHOTO BELLECTBA.

Tema 4. XuMuuecKne peakunu (6 1)

KnaccupuKalus XUMHUSCKUX peakumii B HeopraHU4ecKow H OpraHHyecKoi XUMHH.

CKOpOCTb peaKLHu, ee 3aBUCHMOCTb oT pa3nu4HbIX HaKTOPOB. 3akoH AeHCTBYIOLMX Mace. IHepris
akrusalnn. Kartanus v KataauaTopbl. OO6paTUMOCTDb peakimit. XMMHUECKOE pasHoBecke. CMmelleHHe
paBHOBECHS NOA neiicTBHEM pasIMiHbIX dakropos. [puHLHMN Jle lllaTenne. [pOM3BOACTBO cepHoit
KHCI0TbI KOHTAKTHBIM CIIOCOGOM.

DNeKTPOANTHYECKAsS AHCCOUMALINA. CusbHble 1 c1adble 21eKTPOIHTbL.

KHCAOTHO-OCHOBHbIC B3aMMOEICTBUA B pacTBOpaAX. Cpenia BOHBIX PacTBOPOB: kuchas, HeiitpanbHas,
Lenounas. MoHHOE Mpou3BeaACHHE BO/bl. BOOPOAHBIH MOKA3aTe/Ib (pH) pacrBopa.

leponns OPFaHM‘leCKMX Hu HeOpraHM‘leCKMX COCAMHCHMﬁ.

JleMOHCTpALMK. 3aBUCUMOCTD CKOpOCTH peaKiiu oT KOHLEHTpALLMK W TeMNepaTypbl. Pasznoxkenue
fmepoKen/1a BOJAOpOAa B NPUCYTCTBUM KaTaaM3aTopa.

OnpeneneHMe cpebl paCTBOPa ¢ MOMOLbBIO yHMBepcaanoro WHAMKaTOpa.

JlaGopaTtopHbl€ OMNbITHI. TpoBeaeHHe peakimi HOHHOTO oBMeHa U1 XapaKTepUCTHKH CBOWCTB
91EKTPOJHTOB.

[pakTnueckas padora. BausiHue pasanuHbix GakTopos Ha CKOPOCTb XUMHUECKO#i PEaKLMH.

PacueTHble 3a4a4H. BblurcaeHHs MacChbl (KoJHyecTBa BELLECTBA, obObema) NpoayKTa peaxkLHH, €CJIH
W3BecTHa Macca UCXOJIHOTO BELLECTBA, cojeprKaiero onpeneneHHyw 01O npumeceﬁ.



peaKiuy, KaTaaus, XMMHUECKOe paBHOBECHE, yrepoaHbIil CKeNeT, yHKUMOHAIBHAS TpynTa, usomepus,
rOMOJIOT s}

¢ OCHOBHbIE 3aKOHbI XHMHH: COXPAHEHHA Macchl BELLECTB, MOCTOAHCTBA COCTABA, NepHOANUECKHT 3aKOH;

e OCHOBHbIE TEOpHH XHMHH: XUMHYECKOH CBA3M, 371eKTPOINTHUECKO AMCCOLMALIMM, CTPOCHHA
OpraHHyecKux COEIMHEHNH;]

« pakHeliluMe BELeCTBA M MaTepuaibl: OCHOBHblE MeTaalbl W Crasbl, cepHad, consHas, a3oTHas H
yKCycHas KHCIOTbI, WIEAOUH, aMMMaK. MuHepanbHbie yA00peHus, MeTaH, JTHEH, aueThieH, OeHsod,
TaHO, KMPBI, MbiJIA, FJIKOKO33, Caxaposa, Kpaxmas, Kieryarka, eIk, NCKYCCTBEHHBIE H CHHTETHUCCKHUE
BOJIOKHA, KayuyKH, M1acTMacchbl;

YMETb:

« Ha3bIBATH M3YUEHHbIE BELLECTBA M0 TPUBHAJILHOM M MesK 1y HapOAHOH HOMEHKIATYPE;

« onpeaensATh BaNCHTHOCTE H cTeneHb OKMC/IEHHS XUMHYECKHX 3eMEHTOB, THI XHMHUECKOH CBA3H B
COeAMHEHHAX, 3apsill MOHA, XapaKTep cpeabl B BOAHBIX pacTBOpax HEOpraHW4ecKHX coeAnHEHNH,
OKUC/IMTENb M BOCCTAHOBHUTE/b, NPUHAANICKHOCTb  BEWECTB K pas/nuHBIM  Kjaccam OpraHM4ecKux
coeIMHeHUH;

* XapaKTepu30BaTh dJEMEHTHI Ma/biX MEpHOA0B MO MX MONOKEHHIO B [epHOANYECKO CHCTEME . W
MetiieeeBa; 00LIHe XMMHYECKHE CBOCTBA META/IOB, HEMETAIIIOB, OCHOBHBIX KJ1acCOB HEOpPraHW4eCKNX
1 OpraHUueCcKUX coeIMHEHNH;

CTpOEHHE W XMMHUECKHE CBOICTBA U3yUEHHBIX OpPraHHYecK1X coeMHEeHHH:

¢ OGBLACHATH 3aBUCHMOCTb CBOJHCTB BELLECTB OT MX COCTaBa W CTPOEHWs, MPHPOLY XMMHUECKOI CBA3H
(MOHHOH, KOBAJIEHTHOM, MeTa/INIECKO), 3aBUCHMOCTE CKOPOCTH XMMHUECKO peaKlUn W MoJIoKEHHA
XHMHUYECKOrO PABHOBECHS OT PasIHUHbIX (hakTOpOB;

«  BLINOJHATb XWMHUECKHiT OKCNEPUMEHT Mo pacrno3HaBaHHio BaKHEHIIMX HeopraHuyeckux M
OpraHUYecKHX BELIECTB;

+ MpPOBOAHTH CaMOCTOATENbHbIH MOHCK XHMHUecKoi HHpopmalmu ¢ MCIOAb30BAHWEM  Pa3jIHiHbBIX
MCTOUHHMKOB (Hay4YHO-MONYNSAPHBIX W3aHWH, KOMILIOTEPHBIX a3 AaHHBIX, HHTEpHET-PeCcypeoB);

« HCTI0/1b30BATH KOMIBIOTEPHBIE TEXHOIOTHH ans 06paboTKK 1 nepeaain XxuMuueckoil nidopmaumu u ee
npeAcTaBieHNs B pasIHHbIX dopmax;

HCMOb30BATH PHOOPETEHHBIE 3HAHMA U yMeHusl B MPaKTHYECKON ACATENLHOCTH 1 MOBCEHEBHO¥ KNU3HH
C UebIO:

« 0OBACHEHNS XMMUUECKHX qBeHHil, TPOUCXOAALUMX B TPUPOAL, OBITY M HA MPOU3BOACTBE,

+ onpejeneHus BO3MOKHOCTH npoTeKaHus XMMHUECKUX npespatieHnit B pasantiHbIX YCJIOBUAX W OLEHKH
MX TNOCAEACTBHI;

« 5KOJIOFHUECKH FPaMOTHOTO MOBEACHNA B OKpYKaloLlei Cpeae;

+ OLEHKM BJMSHMA XUMHUECKOTO 3arpA3HeHuUs okpyKatoieit cpeabl Ha OpraHu3M uenoBeKa W Apyrue
JKMBbIE OPraHU3Mbl;

« Ge30nacHoro odpalleHHs ¢ roprovMHu 1 TOKCHUHBIMH BELLECTBAMH, naGopaTopHbIM 000PYA0BAHHEM;

* IPUrOTOBICHNSA PacTBOPOB 33aHHON KOHLEHTpaUWH B GBITY W Ha NPOU3BOCTBE;

+  KpUTHUYECKOH OUEHKH JIOCTOBEPHOCTH XHUMHUECKON MHpopMaLKH, nocTynatotied M3 - pasHbIX
MCTOYHHMKOB.

[Tposepka W OLEHKa 3HAHUI W YMEHUH yHaLLHXCA

PesynbTarhl 00y4eHHs XUMHH JI0/I’KHbI COOTBETCTBOBATH 06LIMM 3aa4aM npeameTa 1 TpeboBaHHAM K €ro
YCBOGHHIO.

Pesynbrarhl 00y4eHUs OLIEHHUBAKOTCS MO nsrubanapHoit cucteme. Ipyn oueHke YUMTBHIBAIOTCS CNIEAYIOUINE
KauecTBEHHbIE MOKa3aTe/IM OTBETOB:

rnyOuHa (COOTBETCTBHE M3y4EHHbIM TEOPETHUCCKHM 0600LIEHUAM);

0CO3HAHHOCTH  (COOTBETCTBHE TpeGyembIM B MpOrpamMme yMEHHAM  PUMEHATD NoJiyYeHHYIO
MHPOPMALIHIO);

nosHoTa (cooTseTcTBHE 00BEMY NPOrpamMMmel 1 nHdopmaunu yueOHHKa).

[1py OLEHKE YUUTBIBAKOTCA HHCIO 1 XapakTep ownooK (cyliecTBeHHbIE HITH HECYLLeCTBEHHbIC).



CyuiecTBeHHble OWHOKK CBA3AHDLI C HELOCTATOUHON r1yOUHOH W OCO3HAHHOCTLIO orBeTa (Hanpumep,
yuEHMK HEnpaBHIbHO yKasaj OCHOBHbIE MPU3HAKK MOHATHH, aB/IeHWI, XapaKTepHbIE CBOHCTBA BEUICCTB,
HenpaBMbHO CHOPMYTHPOBAT 3AKOH, NpaBuio W T.M. MM YUEHHK HE cMOT MPUMEHHTb TEOPETHUECKHE
sHaHus A5 OOBACHEHWs M MpeicKasaHus ABJICHUH, YCTAHOBICHHSA MPHUYNUHHO-CEACTBEHHBIX cBs3ei,
cpaBHEHHWs 1 knaccuUKaLMm SBICHUHA W T. mn.).
HecyuecTseHHble OLIMOKH onpeaenaoTes HeMoNHOTOl OTBeTa (Hampumep, ynyuieHue u3 BMJIa KAKOro-
2160 HexapakTepHoro Gakra npu OnMCaHny gewtectsa, npotiecca). K HUM MOKHO OTHECTH OrOBOPKH,
OMMCKH, A0MYLIEHHbIE 10 HEBHUMATE/ILHOCTH (nanpumep, Ha 1Ba u Gonee ypaBHEHHA peakuuii B NOJHOM
MOHHOM BHJIE J0TyllleHa 0/1Ha owmnbka B 0003HaUEHHH 3apaaa MOHA).
PesynbTaThi 00yueHMs NpoBEPAIOTCA B npouecce YCTHbIX W MHCHMEHHBIX OTBETOB yuallMXCsl, a TAKKE
NpH BLINOTHEHHM HMH XUMHUECKOTO JKCMEPUMEHTA.
OlieHKa TeOpeTHUECKNX 3HaHNT
OrmeTKa «5»:
OTBET MOJHBII ¥ NPaBUIbHbII HA OCHOBAHMH H3yUeHHbBIX TEOPHIl:
Marepha U3JioKeH B ornpe/esieHHOM HOFHUECKOH MOC/IeI0BaTENLHOCTH, JIMTEPATYPHBIM A3BIKOM;
OTBET CaMOCTOATE/bHbIM.
Ormerka «4»:
OTBET MOJHbII ¥ NPaBUIbHBIH HA OCHOBAHHH M3yueHHBIX TEOPHl;

marepuan W3joKeH B onpe/eeHHOM NOrMUecKOil Moc/e10BaTe1bHOCTH, NpH 3TOM JOMyLLUEHbI /BE-TPH
HecylecTBeHHbIE OLIMOKH, WenpaBieHHbIe N0 TpeOOBAHUIO yHHTE.
OrmeTka «3»:
OTBET MOJHbIH, HO MPH 3TOM JI0MYLICHA cylecTBeHHas OWnOKa Uan OTBET HEMOJIHbIH, HECBA3HBIH.
OrmerKa «2»:

npw oTBeTe 0OHAPYIKEHO HEMOHUMAHHe YUallMMCs OCHOBHOTO COACPHKAHMA yueGHOro marepuaia uiu
JOMNYLIEHBI CYLECTBEHHbIC OWIMGKH, KOTOPBIE YUAILHHCA HE MOKET HCTPaBUTL MpH HABOJALLMX BOMPOCAX
yuuTens.

OlieHKa IKCNEepUMEHTATbHBIX yMEHHH

OueHKa CTaBUTCs HA OCHOBAHUH HAGIOEHHS 33 yUaLLUMCs W NMUCbMEHHOTO ortuera 3a padory.

OrmeTKa «5»:

paBoTa BHINOIHEHA MOJHOCTBIO H NpaBUIILHO, C/leaHbl NPAaBHLHbIC HabMI01eHNs U BBIBOJIBI
HKCMIEPUMEHT MPOBEICH MO MaHy ¢ yueToM TeXHMKH 0e30MmacHoCTH 1 npasun paboThbl C BELECTBAMH H
060pya0BaHHEM;

NpOsBIEHbI OpraHU3aLHOHHO-TPYOBbIC YMEHHA (NOAEPIKUBAIOTCS YUCTOTA pabouero mecta W nopsaoK
Ha CTO/e, IKOHOMHO HCNOB3YHOTCA peaKTHBbI).

Ormerka «4n:

paGoTa BbINOJIHEHA MNPABHIBLHO, clenaHbl MpaBuibHbie HaOmOACHMA M BbIBOJbI, HO TpH 3TOM
IKCMIEPUMEHT MPOBEJCH HE MOMHOCTRIO WAM  JOMYLLIEHBl HECYUIECTBCHHBIC ownbku B pabore ¢
BellecTBaAMH U 000py10BAHHEM.

OTmerKa «3»:

paGoTa BbINOHEHA NPAaBUALHO HE MeHee ueM HarnoJOBUHY MK A0MyLIeHa cyliecTBeHHas owubKa B Xo/1€
JKcrepUMeHTa, B 00BACHEHNH, B odpopmietnu paboThl, B COBIOACHNH NPaBUJ TEXHUKH 0e30MmacHoOCTH
npu paboTe ¢ BelecTBamMm 1 0Gopy10BaHHEM, KOTOPAs HCTPaBIACTCA 1o TpeGOBAHMIO YUHTENS.

OTtmeTKa «2»:

nonyuieHbl Ase (1 Gonee) CylIeCTBEHHbIE OINOKH B XOAC sKcrnepuMeHTa, B 0ObACHEHNH, B oopmiieHH
paGoTbl, B COONIOACHNH MPaBHI TeXHUKH Ge30MacHOCTH npu paboTe ¢ BELLECTBAMHU 1 000pyaOBAHHEM,
KOTOpbIe yualluiics He MOKET HCTPaBHTL naske 1o TpeOOBAHUIO YUHTENS.



OlteHKa yMeHHii peliaTh IKCNepUMEHTAIbHbIC 3a/1a4u

paBoTa BbINOIHEHA NOTHOCTBIO U NpaBMALHO, Ce/aHbl NPABHALHDIC HaGII0IeH!S ¥ BBIBOJbI
OTMmeTKa «3»:
JKCTEPUMEHT NPOBE/EH M0 M1aHy ¢ yHETOM TexHHKH 0e30MacHOCTH W NpaBui paboThl ¢ BellecTBaMK 1
060py0BaHHEM;]
NpOAB/EHbl OPraHN3aUMOHHO-TPYAOBbIC yMeHus (MO/LIePKHBAIOTCS HHCTOTA paGouero mecrta 1 nopsioK
Ha CTOJIe, IKOHOMHO HCTOBL3YIOTCA peaKkTHBbI).
OrmeTKa «4»:
paGota BHINOJIHEHA MNPABHIBHO, caenanbl MpaBuibHble HaOMOACHMA M BBIBOJBI, HO TMpH 3TOM
KCMIEPUMEHT NPOBEAEH HE NOJHOCTHIO HIH JIOTYLLEHbI HECYLLECTBEHHbIC
ownOkH B paboTe ¢ BELLECTBAMHU H 000py10BAHHEM.
OT™meTKa «3»:
paBoTa BbINOAHEHA NPAaBHILHO HE \ieHee YeM HanoOBHHY HIH J0MYLIEHa CyLIECTBEHHAA owwudKa B X01e
JKcrepuMeHTa, B 00BACHEHNH, B odopmiennyn padoTel, B COBIIOICHHH NPABHJ TEXHUKH 0e30MacHOCTH
npu paboTe ¢ BelecTBamMm 1 0Gopy10BaHHEM, KOTOPas HCMpaBACTCA o TpeGOBaAHMIO yUHTENS.
OT™meTKa «2»:
jonylieHsl e (1 Gosee) CyLeCTBEHHDIC oHGKH B XOJ€ IKCTIEPUMEHTA, B OOBACHEHHH, B ohopmaeHHH
paBoTbl, B COONIOACHUH NPaBHI TeXHHKH Ge30MacHOCTH npyu padoTe ¢ BELECTBaMHU H 06opy10BaHHEM,
KOTOpbIE YHalLHiiCs HE MOXKET HCTIPABHTL naske no TpeGOBAHHMIO YUHTE.

OueHKa yMeHHi pelaTh pacieTHbIC 3aa4u

OTMmeTKa «5»:

B JIOPMYECKOM PACCyKEHHH W PELICHHH HET olnBoK, 3a7aua petueHa pauoHaIbHbIM cnocoboM.
Or™erKa «4»:

B NOFMUYECKOM PAacCykIE€HMH W pelICHHH HeT CYLIECTBEHHBIX ownboK, HO 3ajaadya pelieHa
HepaLunoHaIbHbIM crnocodoM MJIH J0MYLLEHO HE Gosnee ABYX HECYLLECTBEHHBIX ownboK.

OrMmeTka «3»:

B NOFMUYECKOM PacCy’KAEHUH HET CYLLECTBEHHBIX oWKBOK, HO JOMyLIEHa CylIeCTBEHHAA ouwnbka B
MaTeMaTHYeCKHUX pacueTax.

OtMmeTKa «2»:

MMEIOTCS CYLLECTBEHHBIC OWNOKH B JIOTHUECKOM PaccykaeHH! 1 peLieHHH.

OLeHKa MUCbMEHHBIX KOHTPOIbHbBIX pabot

OT™eTKa «5»:

OTBET NOJHbBIN M NPaBUIbHBIHA, BO3MOKHA HecylecTBeHHas ownbKa.

OtMmeTka «4»:

OTBET HEernoJHbIH MK JOTYLIEHO HE Gonee ABYX HECYyLIeCTBEHHbIX ownboK.

OtMmerka «3»:

pafoTa BbINONHEHA HE MeHee yeMm HarolOBUHY, AOMyLIeHa OAHA cyluecTBeHHas ownbKka U ABE-TpH
HecylUeCTBEHHbIC.

OTmeTKa «2»:

paGoTa BbINONHEHA MEHEE HEM HAMOJIOBHHY WIIH COAEPIKHUT HECKOIBKO CYLLECTBEHHbBIX onboK.

[pu OlEHKE BbINOJIHEHUA [IMCLMEHHOI KOHTPOJbHOH paboThl HEOGXOAMMO YUMTBIBATH TpebOBAHHUS
eanHoro oporpaduueckoro peruma.

OTMeTKa 3a UTOTOBYKO KOHTPOJIbHYIO paboTy KOppEeKTHpPYET NpeecTByIolne OTMETKH 33 yeTBepTh,
nosiyroaue, roi.

Wcnonbsyemblit YMK:



1. H.H.Tapa. [lporpamMmbl 1 npuMepHoe TemaTHueCKoe MaHHpoBaHHUE Kypca XMMHH K yueOHHKaM
xumun astopos I'.E. PyasnTuc, ®.I'. Genbaman ana 8-9 knaccos 1 10-11 knaccoB
o6eobpazoBaTebHbIX yupeKIeHHH (6a30BbIH ypOBEHb).

2. Pymsuruc [E. Xumusi. OcHOBbI OOLIEH XUMHH. 11 knacc: yued. [l obuieobpa3osar. yupexKIeHNH:
Gasosblit ypoBeHb — M. T1pocBelleHHe, 2011

3. apa H.H. Ypoku B 11 knacce: nocodue Ans y4uTend o6uieodpaszosat. yupexaeHuni — M.:
[pocsetueHHe, 2009

4. Ps6os M.A. COOpHHK 3a/at, ynpamuenm‘a W TECTOB 110 XUMHUK: | 1 knace K yueOHHKY [.E. Pyasuruca,
®.I. Genpamana «Xumus: 11 knace» - M.: U31aTenbCTBO «Ox3amen», 2013

5. Paneuxuii A.M. Xumus. ﬂnnamnqecxuﬁ marepuan. 10-11 knaccbl6 nocodue and queneﬁ
o6uleobpasosar. yupesKaAeHHH — M.: [1pocseLueHne, 2011

6.

TEMATHYECKOE NJIAHUPOBAHUE

JlomariHee
3a/1aHKe

Tema ypoka OCHOBHbIE MTOHATHS

Tema 1. Baxueitmne XxuMHUecKne NoHsTHs H 3aKoHbl (3 4
AToM. XHMHYECKHH 3MEMEHT. WU3zotomsl. ATtom. M3ororn “
TpocTbie H CIOKHbIE BEUECTBA
3aK0H COXpAHEHHA MacChl BELLECTB, 3aKOH BeulecTBo. XUMHUYECKaA
COXpAHEHHUS 1 NIPEBpALLICHIA Hepruu npH peakuus
XUMHUECKHX PeaKLuax
JaKoH NOCTOSHCTBA COCTABA BELLICCTB.
BeliecTBa MONEKY IAPHOIO H
DOEHHUS
Tema 2. [lepuouuecKuii 3aKoH 1 nepuoanyecKa
ynementos J1. . Menaeaeesa Ha OCHOBE Y4eHHsl 0 CTPOCHHH aT
Crpoenne aToma. CrpoeHue HMeKTPOHHBIX
0607104eK aTOMOB XUMHYECKHX 37eMEHTOB
CTpoeHHe MMEKTPOHHBIX 000/104€K ATOMOB
XUMHYECKUX IIEMEHTOB
BajeHTHOCTb. BaneHTHbIC BO3MOKHOCTH H
sa3MeDbl ATOMOB XHMHYECKHX EMCHTOB
[eproauyeckHii 3aKOH H [lepronuyeckas
CHCTEMA XHMHUECKHX JNEMEHTOB N0
Menieneesa. 3aKOHOMEPHOCTH B W3MEHEH!H
CBOICTB XHMHUECKHX JEMCHTOB
Tema 3. CTpoenue Bewect
XimMuueckas csisb. MoHHas 1 KOBaJeHTHas Xumuueckas CBs3b —
XUMHYECKHE CBSA3H HOHHAs, KOBAJICHTHAs
MeTannuueckas 1 BOIOpOAHas CBA3M Xumuyeckas CBsi3b —
MeTajuyecKas,
BOJIOPOAHAS

BeuiecTBo. XUMHYECKAA
peaxuus

ATOM. XUMHUECKUH
3EeMEeHT
AToMm. BajileHTHOCTb

XUMHUYECKUN 2JIeMEHT




10 | Tunbl KPHCTIIHYECKHX PELIETOK i BeuecTBo, &10

CBOJCTBA BELIECTB KpUCTaLIHYecKast
pelieTKa
11 J JlucniepcHbie CHCTEMBI. 06oOLLeHHe 3HAHHH \ JlucriepcHasi cucTeMa &11, 16
no Temaum | -3
12 KOHTPOJIbHASI PABOTA Nel BeuiecTBO. ATOM [ToBTOPHTH
«CTPOEHUE ATOMA. CTPOEHHE bopmyJibl
BELLIECTBA»

Tema 4. XumuuecKHe peakuHH (7 v)

AHaTH3 KOHTPObHOI padoTl. CyWHOCTb H XuMuuecKas peakius &12
KraccH(UKALUA XHMHYECKHX peakuuit
14 | OKucIuTENbHO-BOCCTAHOBUTEBHBIC OKHCIIUTEIBbHO- 3anuch B
peaKiuH BOCCTAHOBHUTEIBHBIC TeTpaau
peakLnH
15 CKOpOCTb XHMHYECKHX peakuuii. GakTopsl, CKOpoCThb XUMHYECKOH &13-14
BIHAIOLIE HA CKOPOCTb XHMHUECKHX peaKLnH
peaKLui
16 XuMuueckoe paHoecue. [IpHHLLAT Jle XuMHUUeCcKoe &15
[llatenbe. [TpOH3BOACTBO CEPHOM KHCIOTHI paBHOBECHE
KOHTAKTHBIM CTIOCOGOM
17 DNeKTPOAUTHYECKAS AHCCOLHALIHA. DJ1eKTPOIUTHYECKAs &19-21
CubHble 1 cniadbie anektponuTbl. Cpea auccouranus
BOJHBIX pAcTBOPOB. BonopoaHbli
nokasaresb (pH) pactsopa
18 OBoGLeHH e 1 CHCTEMATH3ALHS 3HAHHH 110 Xumnueckne peakiuy | [1oaroToBHTHCA
Teme «XUMHYECKHE PeaKLHi» K KOHTPOJIbHOM
pabore
Tema 5. Metanasl (7 4)
19 | TlonoxeHue METaLIoB B Mcxs 1 1 MerTaJiibl &23-25
Meneneesa. Ofume CBOACTBA METaILIOB.
20 ‘ O61ue CBOHCTBA METALIOB MeTasuibl
21 | OBuwme cnocodbl noy4eHns MeTa/lios MeTauibl
22 | DneKTpo/M3 pacTBOPOB U PacrliaBoB JJIeKTPOJIN3, pacTBOP,
pacrjiaBs
23 | O630p MeTan 0B IMABHbIX NOAPYIM (A- MeTaibl
TPy NIePHOAHYECKOi CHCTEMbI XHMHYECKHX
3/IEMEHTOB
24 | OG30p MeTa10B NOOOUHBIX MOATPYMIT (b- MeTasuibl &29-33

FpyNN) NEPHOAHYECKOH CHCTEMBI XHMHYECKHX
57eMEHTOB (Me/lb, LHHK, Kene30)

25 OKCH/IbI, THAPOKCHIBI &34
OKciabl M THAPOKCH/IbI META/ZI0B




Tema 6. Hemeranbl (5 4)

26

0630p CBOHCTB HEMETALIOB.
OKHCTHTETbHO-BOCCTAHOBHTE/bHBIE

CBOMHCTBA THITHYHDBIX HEMETAJJIOB.

HemeTasuibl

27

OKCH/Ibl HEMETAIIIOB H
KHCIOPOACOAEPKALLHE KHCAOTbI

OKCHU B, KHCITOTBI

&37-38.

28

BOJ.IOPOIIHHC COCAMHEHHUA
HeMeTaJlJIoB

&39-40

29

060061eHHE i CHCTEMATH3ALHA
sHaHui mo Teme «MeTannb H
«HemeTtannbi»

-
\
w
|

30

KOHTPOJIbHASI PABOTA Ne3
«MeTtamibi» # «HemeTanibn

TToBTOPHUTH
(hopMy.Jibl

Tewma 7. [eneTnueckasi CBsi3b HEOPraHHIECKHUX | OpraHHYecKnX BelecTs.
[IpaKkTHKYM.

4 yaca

i

31

['eneTnueckas CBs3b Heoprauhqecxux
U OpFaHW-leCKMX BELIECTB.

ESEE—

BelecTBO

&41

VHeTpyKTaK 1no T/b.
[TPAKTAYECKAS PABOTA
PELLIEHHE
AKCIEPUMEHTAJIbHBIX 3AJIAY
[10 HEOPTAHUYECKOM XUMUU

MeTayuibl, HeMeTaJIbl

33

Wncrpykrax no T/b.
[IPAKTUUECKAS PABOTA.
PELLIEHUE
3KCTIEPUMEHTAJIbHBIX 3AJIAY
110 OPFAHMUYECKOM XUMHH

BeliecTBO, CBOMCTBA
BellecTna

34

\ Wrorosblit ypok

&43-44

-




