MUHHUCTEPCTBO [IPOCBEIEHN S POCCHHCKOM ®EJIEPAIITAA
MunncrepceTBo o6pazopanus U Hayku Pecnybanku Kaavbikus
Yunpasiienne o6pazoBanud, KyJbTyPhl, CIIOPTa U MOJIOAEIKHOH MOJHTHKH
agMuHHCTpaunu ManoaepbeToBekoro palicHHOT0 MyHHIHIIAIBHOTO
obpazoBanus Pecnybnuxn Kanmbixus
MKOY "MACOII um. K. Yoymuesoii' MPMO PK Pecny6aukn

Kanmbigus

MKOY "MJACOI um. K.JI. Yoymuesoii'" MPMO PK Pecny6aukn

Kanmbikus
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PYKOB077TGHB MO 3aM. [upexropa mo BP JvpexTop MIKOJIbI
. /‘ g(é/(/d/ Z;/Zf o

Anmxaena B.B. Myxnaesa B./I... ' / Kapasaesa 3.11.
ITpotoxon Ne 1 ot «28» [MporoxonNe 1 ot «30» ITpukas NQ/iZbT «31» aBrycra
asrycra 2023 . asrycra 2023 . 2023 1.

PABOYAS TPOI'PAMMA

Yyebroro npeamera «Xumrs BasoBbii ypoBeHBY

Ui oOywaromuxcs 11 ximacca

ceno Maneie Jlepbetsr, 2023 r.



IHosicuuTeabHAA 3aNMCKa

Hacrosmas nporpamma pa3pabotana Ha ocHOBe [IpuMepHBIX MporpaMm OCHOBHOT'O OOILIEro
oOpa3zoBaHusl 1m0 XUMHH (0a30BbI YpOBEHb), COOTBETCTBYIOIIMX (enepaIbHOMy KOMIIOHEHTY
roCy/IapCTBEHHOI'O CTaHaapTa obiero oopasoBanus (6a30Bblii ypoBeHb).conbp30BaHa aBTOpCKas
porpamMma cpeaHero oomero o0pa3oBaHus O XUMUHU Ui 0a30BOro n3ydeHus xumun B XI kiacce
no yueOoHuky I'.E. Pym3utuca, ®.I'. ®enpamana.

[Tporpamma paccuntana Ha 68 4acoB .

W3ydyeHre XUMHHM B CTaplied IIKojie Ha 0a30BOM ypOBHE HANpaBiICHO Ha JOCTHIKCHHE
CHEAYIOUIUX LeJIeH:

e OCBOCHHE 3HAHUI O XMMHUYECKOM COCTAaBIIOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MHDPA,
BOXHEUIIMX XUMUYECKUX NTOHATHI, 3aKOHAX U TEOPUSX;

e OBJIa/IeHHEe YMEHUSIMH NPUMCHATH MOJYUYEHHBIC 3HAHUS sl OOBACHEHHS Pa3HOOOpa3HBIX
XUMUYECKUX SIBJIEHUH U CBOMCTB BELIECTB, OLIEHKU POJIM XUMHH B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4€HUU HOBBIX MAaTE€pPHAJIOB;

e pa3BHTHe I03HABATEJIbHBIX MHTEPECOB M HMHTEJUIEKTYaJIbHBIX CIHOCOOHOCTEH B Ipoliecce
CaMOCTOSITENTLHOTO TMPUOOPETEHUsI XUMUYECKUX 3HAHUU C HCHOJB30BAaHUEM Pa3IUYHbBIX
HMCTOYHUKOB MH(POpPMaLIMK, B TOM YHUCJIE KOMIIbIOTEPHBIX;

e BOCHHMTAaHHe YOEXKJICHHOCTH B IO3UTUBHOMN POJIM XMMHHU B )KU3HU COBPEMEHHOT'O O0IIECTBA,
HEOOXOIMMOCTH XHMHYECKH TPaMOTHOTO OTHOIIEHHS K CBOEMY 3I0pPOBbIO H K
OKpY>KalolleH cpere;

¢ INpUMeHEHHe NMOJy4YeHHbIX 3HAHNNH U YMeHMil /111 0€3011aCHOr0 MCIOJIb30BaHUs BEIIECTB
U MaTepuanoB B OBITY, CECKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUYECKUX
3a/la4 B TOBCEJHEBHOM XHU3HU, MPEAYNPEXKACHUS SBICHUM, HAHOCALIMX BPE] 3/10POBbIO
YEJIOBEKA U OKPYXaIoLEeh cpeie.

JlanHas mporpamma npeaycMaTpuBaeT (OPMHUPOBAHKE Y YYAIIUXCS 0OIMIEydeOHBIX YMEHUI
U HaBBIKOB, YHHMBEPCAIbHBIX CIIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIETeHUUUH. B 3TOM
HaIpaBJICHUU 3aJa4aMu JJs yueOHOro mpeaMeTa «XUMHUs» B CTaplied IiKoje Ha 0a30BOM ypOBHE
ABIJIAIOTCS: YMEHUE CAMOCTOSATEIBPHO U MOTHMBHUPOBAHHO OPraHU30BBIBATh CBOIO ITO3HABATEIBHYIO
NeSTeNbHOCTh (OT IOCTAHOBKM II€NIM JI0 IOJNYYEHUS] W OLEHKU pe3ysibTara); OINpeiesieHue
CYIIHOCTHBIX XapaKTEePUCTHK U3y4yaeMoro o0beKTa; yMEHHE pa3BEpPHYTO 0OOCHOBBIBATh CYKACHUS,
JaBaTh ONpEIENIECHUs, TNPUBOAUTH JOKA3aTeNbCTBA; OLEHUBAHUE U KOPPEKTUPOBKA CBOETO
MIOBE/ICHUS B OKPY)KAIOIIEH CPEZE; BBIIIOJIHEHUE B IPAKTUUECKOHN JEATEIBHOCTH U B TOBCEHEBHON
KU3HU  DKOJIOTMUYECKUX  TpeOOBaHM; HCIOJB30BAHME  MYJIbTUMEAUMHBIX  PECYpPCOB U
KOMIIBIOTEPHBIX TEXHOJIOTHH 11 00paboTKH,

nepeaayd, CUCTEeMaTU3aluu HMH(OpMaluM, co3fgaHue 0a3 JaHHBIX, MPE3EHTALUU pPEe3yJIbTaTOB
ITO3HABATEJIBHON U IPAKTUYECKON JEATEIBHOCTH.

B ocHOBy mnporpaMmbl TOJOXEH NPUHIUN pa3BUBaroliero obOydeHus. IIporpamma
ONMpaeTcsi Ha MaTepuai, H3y4deHHbIH B 8-9 Kiaccax, MOITOMY HEKOTOpblE TEMbl Kypca
paccMaTpUBAIOTCS TIOBTOPHO, HO YK€ Ha 0osiee BBICOKOM TEOPETHYECKOM ypoBHE. Takol Mmojaxon
MO3BOJISIET YIIyOJIsITh M pa3BUBaTh MOHSTHE O BELIECTBE M XHMHUYECKOM IMPOIECCEe, 3aKPEIIsTh
NpOiIeHHBI MaTepual B aKTUBHOM MaMATH YYalIUXCs, a TAaKKE COXPaHATh MPEEMCTBEHHOCTb B
nporecce 00y4eHusl.

Benymas ponb B pacKpbeITUM coJepKaHUs Kypca xuMmuu 11 Kigacca HpUHAIIEKUT
ANEKTPOHHON TEOPHH, IEPUOIUYECKOMY 3aKOHY M CHCTEME XMMHUYECKHX AJIEMEHTOB Kak Hanbosee
OOIIKMM Hay4YHBIM OCHOBaM XUMHHU.

B nmanHOM Kypce cucTeMaTH3UPYIOTCSA, O0OOIIAIOTCS U YINIYOJNsIOTCS 3HAHUA O paHee
M3YYEHHBIX TEOPHX U 3aKOHAX XMMUYECKOH HAyKH, XUMHUYECKHX polleccax U MPOU3BOACTBAX.

[Tporpamma obecrieunBaeT CO3HATEIBHOE YCBOECHUE YYAIUMUCS BAXKHEHIIMX XUMHYECKHX
3aKOHOB, TEOpUH M TOHATHH; (OpMHUpPYET TMPEACTaBICHHWE O POJIM XUMUU B Pa3BUTHU

pa3zHoo0pa3HBIX OTpacieil MPOM3BOACTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKAIOIUMHU yesnoBeka. [1pu
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5TOM OCHOBHOE BHHUMAaHHE YAENSeTCS CYUIHOCTH XHMHUYECKUX peaklUuid U MeToJaM HX
OCYIIIECTBIICHUS, a TAKXKE CIIOCO0aM 3aIlUThI OKPYKAIOIICH CPEIbI.

[IporpaMmma cocTaBieHa C Yy4Ye€TOM BeAyIIEH poJIM XUMHYECKOTO JKCIIEPHUMEHTA.
[IpeaycmarpuBatoTcss BCE BHUABI IIKOJBHOTO XUMHUYECKOTO 3KCIIEPUMEHTAa — JIEMOHCTpAIUu,
1abopaToOpHBIE OMBITHI U MPaKTUYecKue padoTel. Pabouas mporpaMmMa o XMMHUH peann3yercst uepes
dbopMUpOBaHHE Yy YydYalIUXCs OOIIEy4eOHBIX YMEHHA W HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB
NEeSITEIbHOCTH M KIIIOYEBBIX KOMIIETEHIMI 3a CUET MCIOJB30BaHUS TEXHOJOTUI KOJUIEKTUBHOIO
oOy4YeHUsl, OMOPHBIX KOHCIEKTOB, JUJAKTUYCCKUX MATEPHANIOB, W MPUMCHEHHUS TEXHOJOTHHU
rpaduyecKoro npeacTaBieHus HHGOPMaUU MPU CTPYKTYPUPOBAHUY 3HAHUM.

B umenom kxypc mo3BoisieT pa3BUTh NPEACTABICHUS YYalIUXCS O IMO3HABAEMOCTH MUDA,
€IMHCTBE KUBOM M HEXUBOM MNpUPOAbl, CHOPMUPOBATH 3HAHHUA O BAKHEHUIIUX aCIEeKTax
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUpa, YMEHHS, BOCTPEOOBAHHBIE B IMOBCEIHEBHOMU
KU3HU M TIO3BOJISIONIME OpPHUEHTUPOBATHCA B OKPYKAIOIIEM MHUpPE, BOCHUTATh 4YEJIOBEKa,
OCO3HAIOILET0 ce0s YaCThIO MPUPOIBL.

Peanuzanus naHHOW mporpammbl B Ipoiiecce OOydeHHUsl MO3BOJUT Y4YallUMCS YCBOUTH
KJIFOYEBbIE XUMHMUYECKHE KOMIIETCHIIMM M TIOHSTH POJb XUMHUHU CpPeAu APYTHMX HAyK O MPHUPOJE,
3HAYEHHE €€ I YeIOBEUYECTRA.

[Iporpamma mnpesuiaraercst i paOOTbl 1O HOBBIM YyueOHuMKaM Xxumuu aBTopoB [.E.
Pymsutuca u ®.I. ®enpamana, npomenmum skcrneptusdy PAH u PAO u Bowegmum B
denepalbHBIN MEepeueHb YIeOHUKOB, pEeKOMEHIOBAHHBIX MUHHCTEPCTBOM O0pa3oBaHUS M HAYKH

P® x ucnonb3oBaHnio B 00pa30BaTeIbHON Mpoliecce B 00mIe00pa30BaTEIbHBIX YUPEXKICHUAX Ha
2016 — 2017 yueOHBIii TOA.



OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA
1. OO6mas xapakTepucTHKA y4eOHOI0 peMeTa, ero MecTo B CCTeMe HayK.

[Tpeamer «Xumus» BXOIUT B 00pa3oBaTesibHY0 001acTh «EcTecTBO3HAHME.

[IIkonIbHBI Kypc XMMHUHU - OJUH M3 OCHOBHBIX KOMIIOHEHTOB E€CTECTBEHHO - HAy4YHOI'O
obpazoBanuss. OH BHOCHUT CYLIECTBEHHBIH BKJIaJ B pelleHue 3afad oOmero oOpa3oBaHus,
obecrieunBast (POPMUPOBAHHE y YYAIIUXCS €CTECTBEHHO - HAYYHOM KapTUHBI MHUpA, Pa3BUTHE UX
MHTEJUIEKTYaJIbHbIX, TBOPUYECKUX CIIOCOOHOCTEN, IPUBUTUE LIEHHOCTHBIX OPUEHTALUH, IOATOTOBKY
K JKU3HU B YCJOBHSX COBPEMEHHOro oOmiectBa. PyKkoBOACTBYSCH OOIIMMH HENSMH H 3aJa4aMu
LIKOJIbl, U3y4Y€HHE XUMHUHM BHOCUT CBOM BKJaJ B oOOralieHle 3HaHUH y4aluxcsi, B UX YMCTBEHHOE
pa3BUTHE, B MOJIUTEXHUYECKYIO MTOATOTOBKY K TPYy, BBIPAOOTKY KM3HEHHBIX MO3ULIUNA. XUMHS HE
TOJIBKO MO3HAET 3aKOHBI IPUPO/IBI M TEM CAMBIM, HapsALy ¢ APYTMMHU HayKaMu, 00bsacHseT Mup. OHa
BOOPYKAEeT 4YEJIOBEKa 3HAHUSAMU JUIL €ro IPOU3BOACTBEHHOM JEATEIBHOCTH, II03BOJISET B
IIPOMBIIIICHHBIX MacIiTabax OCYHIECTBIATh XUMHUECKUE MPOLECCHl B LENAX MOJIYyUYEHHs! HYKHBIX
BEILLIECTB U MaTepuayoB. be3 packpsIThs 3TOW BTOPOU, NEHCTBEHHOW CTOPOHBI XMMHUHU, HE MOIYT
OBITh NPaBUJILHO BOCIPUHSATHI OCHOBBI COBPEMEHHOW HayKH. YSICHEHHE POJIM XMMUHU KaK OJHOM U3
MIPOU3BOIUTENFHBIX CHJI OOIIECTBA, KaK BAXKHOTO (akTOpa HAYYHO — TEXHHYECKOTO Iporpecca
BHOCHT 3HAUUTENbHBIN BKJIAJ B SKOHOMHUYECKYIO U MOJIUTEXHUYECKYIO IIOATOTOBKY yYaIIUXCS.

2. OcHOBHBIE 0COOEHHOCTH Padoyeil MPOrpaMmbl.

Pabouas mporpamma paccuutaHa Ha 68 y4yeOHBIX YacOB B COOTBETCTBUM C KaJIEHAAPHBIM
0a3uCHBIM y4eOHBIM IUIAHOM, MpexycMmarpuBarommM 34 yueOHbix Hepenu B 2016/2017 yueOHoM
rony aus 11 kiacca:

% Jly1s1 ©'TOrOBOTO MOBTOPEHHUS M YCIICIIHON TOATOTOBKH K 9K3aMEHY 110 XUMHHU, OPTraHU3yeTCsI

IIOBTOPEHHUE BCEX TEM, U3yUEHHBIX Ha CTapIleil CTyNEHH.

» [lpuMeHeHHE JEKIIMOHHO-CEMUHAPCKOTO METOAa M MOIYJIBHOTO OOydYeHHs IO3BOJISIFOT
YUUTEIII0 M3JI0OKUTh Y4eOHbIM MaTepuan U BbICBOOOJUTH TE€M CaMbIM BpeMms Ui Oosee
3¢ GEKTUBHOTO MTOBTOPEHHS BOIIPOCOB TEOPHH M PEUICHUS 33734 Ha MOCIEAYIOMINX YpOKax
B IIpejesiax OTBEAEHHOro ydeOHOro BpeMeHH. Takas Qopma opraHM3aluy 3aHATHH
MO3BOJISIET YCWJIMTH TPAKTHUECKYI0 W TPHUKIAIHYIO HAIlPaBIEHHOCTh MPENOIaBaHMs,
aKTHBHeE MPHOOLIATh yJalIuXcsl K paboTe ¢ y4eOHUKOM U JPYTUMH Y4eOHBIMH OCOOUSIMH,
o0ecrieunB B pe3yibTare 0oJiee BRICOKHI YPOBEHb MOJATOTOBKH MIKOJIBHUKOB 10 XUMUH

L)

3. Ileam u 3axaum yueOHOT0 Kypca.
W3ydyeHne XuMHUH B cTapiiel MIKoje Ha 6a30BOM ypOBHE HAMPABJICHO Ha IOCTHKEHUE CIIEAYIOIINX
Lenen:
OCBO€HHME 3HAHMii O XHMHUYECKON COCTaBIISIIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MHUDA,
BaOXKHEUIINX XUMUYECKUX IOHATHAX, 3aKOHAaX U TCOPUAX;
OBJIaJleHHe YMEHHSIMH TIPUMEHATH TONydYeHHBbIE 3HaHUA N1 OOBSCHEHUS PasHOOOpa3HBIX
XUMHUYECKUX SBJICHUI U CBOWCTB BCIICCTB, OLCHKH pPOJIM XWUMHU B PA3BUTUH COBPEMCHHBIX
TEXHOJIOTUH U MOJYy4eHUH HOBBIX MaTE€PHAJIOB;
pPa3BUTHE T[I03HABATEIBHBIX WHTEPECOB M HHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B TIpoIecce
CaMOCTOSITEIFHOTO ~ MPUOOpPETEHUS] XMMHYECKUX 3HAHUH C UCHOJIb30BAaHUEM  PA3IUUYHBIX
NUCTOYHHUKOB I/IH(l)OpMaHI/II/I, B TOM YHCJIC KOMIIBIOTECPHBIX
BOCIIUTAHHEe YOCKIECHHOCTH B TO3UTUBHOM POJIM XUMHH B KH3HH COBPEMEHHOTO OOIIECTBa,
HE0OXO0IMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO H OKPYXKAIOIICH cpelie;
NpUMeHeHHe MOJYy4YeHHBIX 3HAHMWA M yMeHMil 17 0€30MacHOTO HWCIOJB30BAaHUS BEIIECTB U
MaTepuajioB B 6I)ITy, CEJILCKOM XO3SIMCTBE M Ha IMPOU3BOACTBE, PCIICHUA IMPAKTUYCCKUX 3aa4d B
MOBCETHEBHON JKW3HU, TMPEAYNPEKICHUS SBICHUN, HAHOCSIIUX Bpe 3I0POBBI0 HYENOBEKa H
OKpY>Karollen cpene.



4. ba3oBble TpeOOBaHMSI K MPeNoIaBaHUI0 YUeOHOr0 Kypca, K ()OpMHPOBAHUIO
OYVYH.

Pabouas nmporpamma npenycmarpuBaer GOpMHpPOBaHHE Y yHalIUXcs 00IIeydeOHbIX YMEHHM
U HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIHHOCTH M KIIOUEBHIX KOMIETCHIMA. B 3TOM
HaIpaBlIEHUU npuopumemamuy Ajid y4eOHOro mpeamera «XHUMHs» B CTaplIel IKoje Ha 0a30BOM
YPOBHE SIBJISIFOTCS:
-YyMEHHE CaMOCTOATEIbHO W MOTHBHPOBAHHO OPraHHU30BBIBaTh CBOK  I[O3HABATEIbHYIO
NEeSATEABHOCTH (OT MOCTAHOBKH IEJH JI0 TIOJIYY€HHS M OLIEHKHU Pe3yJIbTaTa);
-HCI0JIb30BaHKE 3JIEMEHTOB IPUUUHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAJILHOTO aHAIN34;
-OIpEeICJICHIE CYIIHOCTHBIX XapaKTEPUCTUK U3YIaeMOT0 OOhEKTa;
-YMEHHE Pa3BepHYTO OOOCHOBHIBAThH CYXACHHUS, JaBaTh OMPEIEICHHUs, IPUBOIUTH JOKA3aTeIbCTRA;
-OLICHMBAaHUE U KOPPEKTHPOBKA CBOETrO IIOBEJCHUS B OKPYXKAIOIICH Cpene, BBINOJIHEHUE B
MPAKTUYECKON ACSITEILHOCTU U B TIOBCETHEBHOM KU3HU IKOJIOTUYECKUX TPeOOBaHUI;
-HCIIOJIh30BAHUE MYJIBTUMEIUHHBIX PECYpCOB M KOMITBIOTEPHBIX TEXHOJIOTHHA JUIsI 0OpaOOTKH,
nepenavyu, cucTeMaTu3aluuud WH(OpMaluu, co3faHus 0a3 JaHHBIX, MPE3CHTAMH Pe3yJIbTaToOB
[M03HABATEJILHON U IPAKTUYECKOMN AEATEIbHOCTH.

5. Meroanuyeckue peKOMeHAAIUN U TEXHOJOTHYeCKHe MOIX0AbI

B xoxe mnpenomaBaHusi XMMHHM B CTapilied IIKOJI€ B LEISIX pealu3aluyd JMYHOCTHO-
OPUEHTUPOBAHHOTO TMOAXO0Ja B OOYYEHHWH Y4YaIIMXCS IIKOJBI-MHTEPHATa HCIOIb3YIOTCS
cienyomuye o0pa3oBaTelbHbIE TEXHOJIOTHM: 370pOBbecOeperaroniie, MoO1yJIbHO-OJ0UHBIE,
WH()OPMAMOHHO-KOMMYHHKAITMOHHBIC, TECTOBBIC, YPOBHEBOW au(QepeHInanuy, TpynnoBon
NEeATEILHOCTH, OPTaHU3AIUH CAMOCTOSTEIILHON PabOThI, HCCIEA0BATEIIbCKHE.

JIiss  MOCTHIKEHHMsI TOCTABJIICHHBIX 00pa30BaTENIbHBIX, BOCIHUTATEIBHBIX W PAa3BUBAIOIIUX
1enei MCTIOJIb3YIOTCSI METOAbI 00YUYeHUsl: Cl08ecHble, HA2IAOHble, NPAKMUiecKue, HOUCKOBble,
uccreoosamenvekue, penpooyKmusHble.

A Takxke HCIOJB3YITCS pa3iuyHble (POpMBbI O00y4eHMS: JIEKIUs, CEMHHAp-NPAKTHKYM,
UKT-npe3enTanus, XUMHYECKUN JUKTAHT, Pa3IUIHBIC BUJIBI CAMOCTOSTEIBHBIX PabOT, TECT, 3a4eT.

B 6;104HO-MOyTEHOM TEXHOJIOTHUH MPUOPUTETHBIMU SBISIFOTCS (POPMBI:

Ypok — nekyus. B TedeHne IByX 4acoB U3JIAraeTcsl BECh TEOPETUUECKUN MATEpHall TEMBI.
Ha ocHoBe (poHTanbHOI Oecenpl ¢ KiIaccoM, MPUBICYCHHE YYAIUXCS K OOBSICHEHUIO YUYHTENh
BBISICHSIET, KaK YCBAWBAIOTCS BOIPOCHl Teopuu. JlocTmxeHuto Oosiee 3PGHEKTUBHOTO KOHEYHOTO
pe3ynbTata CIOCOOCTBYIOT, RJIEMEHTHI MEPBUYHOTO KOHTPOJS (HampuMep, OTBETHI Ha BOIPOCHI,
JTUKTAHTHI, TECTHl U T.N1.) Ha 9THUX ke ypokax paccMaTpHBAIOTCS CIydyad MPUMEHEHHS BOMPOCOB
TEOpUU K BBHIMOJHEHHIO HECIOXKHBIX 3amaHuil. OOpa3ipl pelleHUu MOKa3bIBaCT YUYUTENb WIH
Han0oJiee MOATOTOBICHHBIA YUUTENIEM YUAIIUICs. Y Yaniuecs: Ipu 3TOM KOHCIIEKTUPYIOT JIEKIIHIO.

Ypok - npaxmuxym. OCHOBHas 3a/jadya YpOKOB NpPaKTUYECKHX 3aHATUN 3aKIOYaeTcs B
3aKpEIUICHUH U YriayOJeHWH TEOPETUUYECKOro MaTepHhayia M3JIOKEHHOTO Ha Jekuuu. Ha ocHoBe
OTpoca yYamuxcs U MOBTOPEHHUS BOMPOCOB TEOPHHM HA HECKOJBKUX YPOKaX Y4YHUTEIh JOOUBAETCS
TOrO, 4YTOOBI BCE Y4YallHeCs YCBOWJIM OCHOBHBIE BOIIPOCHI TEOPUM HA YpPOBHE MPOTPAMMHBIX
TpeboBanuii. 3mech ke ocymecTBisiercs auddepeHupoBaHHas paboTa C y4eTOM HHTEpeca
KOKJIOTO YYCHHKA, BBIPAOATHIBAIOTCS YMEHWUS H HABBIKA COCTaBJICHUS OCHOBHBIX THIIOB
XUMHUYECKUX YPAaBHEHHA W PEIICHHS THUIOBBIX XUMHUYECKHX 3amad. OOCyXIarTcs HECKOJIBKO
MaTeMaTHYeCKUX BapUAHTOB PELICHHS ONMOPHBIX (KJIIOUEBBIX) 3a7a4, UX 0(hOpMIICHHE.

Hcnone3yst IUAaKTHUECKUN MaTepual U Jpyrue mocoOus, MPOBOAUTCA CAMOCMOAMENbHA
paboma obyuarowe2o xapakmepa ¢ MOCISAYIOMNUM 00CYXICHHEM PE3yIhTaTOB HA 3TOM K€ YPOKE,
BEJIETCSI UCTIPABJICHHUE OIIHUOOK.

Ypox — 3auem. Tlpu mpoBeneHHM 3adeTa, BOMPOCHI TEOPUM K 3a4€Ty M MPAKTUUYECKHUE
3a7laHusl M3BECTHBI y4YalleMyCsl 3apaHee HE MEHee, YeM 3a TPU HEIenu J0 Hero. Yyvaumecs
MOJYyYalOT HWHIUBUAYAIbHBIE 3aJaHUsl O TeMe. [[nsf TonydeHus TOJOKHUTENbHON OIIEHKH,
ydamieMmycsi HaJio 3HaTh BONPOCHI TEOPHUH (3amucaTh HYXHbIE (OPMYIbI, TOHUMATh MX CMBICI,
pacckasarhb 0 COJIEpYKaHHH BOTIPOCA).
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OcCOoOeHHOCTH OpPTONEAMUYECKOr0 PEKUMa ILIKOJIbI-MHTEpHATa s OOJIBHBIX CKOJMO30M
YUAIIUXCsl YYUTHIBAIOTCS B BHIOOpPE MPHEMOB 00y4eHHUs Ha YpOKaxX: MPOBEACHHE B TEUEHUE ypPOKa
2-3 (GU3KYJIBTMUHYTOK, COOJIIOJJICHHE peXHMMa KOHTPOJISI HaJl OCaHKOW y4yeHUKa mpu palorte 3a
Y4EOHBIM CTOJIOM.

B xadecTBe MeToM4YecKOM 1 HH(POPMALIMOHHOM MOJEPKKH UCIOJIB3YIOTCS HHTEPAaKTUBHbBIE
HarjsiiHele ocoOusi, pecypesl MHTepHeTa, hona mudpossix obpasoBatenbHbIx pecypcos (LIOP)
Ilentpa noBbleHHUs KBAIM(UKAIUN 1 MHOOPMALIMOHHO-METOANYECKONH paboThl I. MarHuroropcka
Y LIKOJIbHOW MEIMATEKHU.

Cdopmuposannsie y yuammxcs 3YH u OYYH B pesynbrate oOydenus xumuu B 10-11
KJIaCcCaxX TECHO CBA3aHbI CO CIECAYIOIIMMHU IIPEIMETaMU:

MaTeMaTHKA: CBSI3b MEX]y BEJIMYMHAMM MAacChl M 4YMCIOM MOJIEH BELIECTBA, MEXAY
KOJIMYECTBOM BELIECTBA U TEIUIOBOW DHEPIUEH, BBIACIMBILIEHCS WU IOIVIOTUBILEHCS B PE3yJIbTaTe
XMMHYECKOTO B3aUMOJICHCTBHS, BHIPAXKACTCS MPSMOUN POMOPIMOHAIBHON 3aBUCUMOCTBIO Y = K*X.
OOpatHasi TPOHOPIHOHAIBHOCTE Y=K/X BBIpa)kaeT CBs3b MEXAYy MAacCcOoil pacTBOpa U €ro
KOHLEHTpaluel npu paz0aBieHUy WK yrapuBaHUM pacTBopa. Hanbonee yacto Ha ypokax XUMHUU
IIPOU3BOJIATCS PACYETHI C UCIIOIB30BAHUEM MTOHATUH «IIPOLIEHTY, «IIPOINOPLHUA», «yPAaBHEHUE.

uHpopmatuka m UKT: HaBbiku ucnonb3oBanus L[{OPoB (BupTyanbHble J1abopaTtopuu,
3JIEKTPOHHBIE YYEOHUKH, SHLMKIONEANH, CIPAaBOYHUKH), paboTbl B MHTepHeTe mpu cO3qaHUU
MIPE3CeHTAI U HalMcaHus pedepaToB U HAyYHO-UCCIIEIOBATEIBCKIX PA0OT.

OmoJiorusi: 3HaHHWE OHOJOIMYECKOW PpOJIM XUMMYECKMX 3JEMEHTOB (MHUKpO- U
MakKpO3JIEMEHTOB) M HX COEJAMHEHUH B pa3IUYHbIX OHMOJOTMYECKHX  Ipoleccax (TeHEeTHKa,
MeTaboJIU3M | T.1I.).

¢pu3uka: 3HaHUE OOIIMX OOBEKTOB H3YYEHHUs, TAaKUX KaK BELIECTBO, €r0 CTPOCHHUE U
CBOWCTBAa Ha MHUKPO- MU MAaKpOYpPOBHSIX OpraHu3aliy. 3HaHUS (U3MUECKUX 3aKOHOB COXPAHEHUS
(Maccbl, 3apsja, SHEPruy) U IPUHLKIIA MUHUMYMa MOTEHIUAIBHON 3HEPIrUU UCHOJIb3YHOTCS JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM pEaKLUil, TEPMOXUMHUUECKUX YPAaBHEHHUH.



MECTO KYPCA XUMHUHU B YYEBHOM IIJIAHE

B yueOHOM rutaHe Ha n3ydenue xumun B 11 ximacce oTBoanTCS 2 y4eOHBIX Yaca B HENEIIO);
Bcero 68 yueOHBIX 3aHATHH.

Pacnipenenenne BpeMeHHM MO TeMaM MPOTPaMMBbl JaHO OPUEHTHPOBOYHO. YUHUTEIb MOXKET
M3MEHSTh €r0 B IpeJieax rojloBoil cyMMbl yacoB. Pacnpenenenre yacoB 1o temam 6a3upyercs Ha
ocHoBe aBTopckoi mporpammbl H.H. T'apei( ABTOpcKas nporpamma: Xumus. Paboune nporpaMmsl.
[IpeamerHas nunus yueoHukoB I'. E. Pynsutuca, @. I'. ®enpamana. 10 — 11 xmaccer / H. H. T'apa.
— 2-e u3., gon. — M. : [IpocBenienue, 2016.).

Takum oOpa3zom, B 11 kiacce mporpaMma paccuuTaHa Ha 68 4acoB, U3 pacueTa - 2 yuyeOHbIX
Jaca B HEJIeNI0, U3 HUX: JUIA IPOBEACHUS KOHTPOJIBHBIX - 5 4acoB, MpakTHUeCKuX padot - 10 gacos,
J1a00paTOPHBIX OIBITOB — 6.

Pabouast mporpamMma opueHTHpOBaHa Ha YICOHHK:
Pyoszumuc I'.E., @envoman @.I. Xumus. Ocnoevr oouieinr xumuu. 11 knacc. Mockea,
Ilpoceewenue, 2016 2.

TPEBOBAHMUSA K YPOBHIO IOATI'OTOBKU OBYYAIOLIUXCS HA
CTYIIEHU CPEJHEI'O (IIOJIHOI'O) OBPA3OBAHUA

B pe3ynbpraTe u3yueHuss Xumuu Ha 6a30BOM YPOBHE YUEHUK JIOJIKEH

3namv/nonumams:

- GalICHellue XumuiecKue NOHAMUA: BEIeCTBO, XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsA U MOJIEKYJIAPHAs. MAacChl, MOH, AJJIOTPOIHUS, U30TOMbI, XUMUYECKAs CBSA3b,
3JIEKTPOOTPHULIATENILHOCTh, BAJIGCHTHOCTh, CTENIEHb OKUCJIEHUS, MOJIb, MOJISIpHAs Macca, MOJISAPHbIN
00BEM, BEIIECTBA MOJEKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOCHUS, PACTBOPBI, JJCKTPOIUT U
HE3JICKTPOJIUT, DJICKTPOJIUTHYECKAS] JUCCOLUALIMS, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, TEIJIOBOM J(P(HEKT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTallus,
XUMHUYECKOE paBHOBECHUE, YTIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS TPYIINa, H30MepHsl, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbl XUMUW. COXPAHCHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
MEPUOIUYECKUI 3aKOH;

- OCHOGHble mMeopuu XUMUU: XUMHYECKOW CBSA3U, JJIEKTPOJIUTHYECKOW TUCCOLMAIUU,
CTPOEHHUSI OPTaHMYECKUX COCANHEHUN;

- savicHellue 6euiecmea U Mamepuaibl: OCHOBHbIE METAJIJIbI U CIUIABBI; CEPHAs, COJISTHAs,
a30THAasT U YKCyCHas KHCIOTHI; IIEJIOYH, aMMHaK, MHUHEpallbHble YAOOpEHHs, METaH, STHIIEH,
aneTuseH, OEH30J, 9TaHOJ, XUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KJeTdyaTka, OeKH,
HCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

ymembu:

- Ha3pleamb V3YUYCHHBIE BEIIECTBA [0 «TPUBHAIBHOW» WM  MEXKIYHApOIHOU
HOMEHKJIATYpE;

- onpedenams. BAJICHTHOCTb M CTENEHb OKUCJIEHUS XHUMHUYECKHX DSJIEMEHTOB, THII
XMMHYECKOM CBSI3M B COCAWHEHMSX, 3apsA]l HMOHA, XapaKTep Cpeabl B BOJHBIX PacTBOpax
HEOPraHWYeCKUX COEAMHEHHUM, OKHUCIWUTEIb W BOCCTAHOBUTEINb, MPUHAMJICKHOCTh BEUIECTB K
Pa3IMYHBIM KJIACCAaM OPTraHUYECKUX COEAUHEHHI;

- Xapakmepu3zoeamsp: >IEMEHTHl MaJbIX IEPUOJIOB IO HUX IOJOXKEHUIO B MEPUOIUYECKON
cucreme /.M. MenneneeBa; oOmmue XHMHYSCKHE CBONMCTBAa METAIOB, HEMETAJIOB, OCHOBHBIX
KJIaCCOB HEOPraHMYECKUX W OPraHUYECKUX COEIUHEHHM; CTPOCHHE U XUMHUYECKHE CBOMCTBa
M3y4YEHHBIX OPTaHUYECKUX COCTMHEHUH;

- 00bACHAMb. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HX COCTaBa W CTPOCHUS; MPUPOILY
XUMHUYECKOHN CBSI3HM (MOHHOM, KOBAJCHTHOM, METAJUNIMYECKON ), 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
PEaKIUU U MOJOXKEHHSI XUMUIECKOTO PABHOBECUS OT Pa3IUYHBIX (PAKTOPOB:



- 6bINOIHAMb XUMUYECKUH SKCIIEPHIMEHT 110 PacliO3HABAaHHUIO BAKHEHIINX HEOPTaHHMYECKUX
Y OpraHMYECKUX BEIIECTB;

- npPo6oOumdp CaMOCTOSTEIBHBIA TMOUCK XMMHYECKOH HHGOPMAIMH C HCIOJIb30BAHHEM
Pa3NIUYHBIX UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M3/IaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
WuTtepHeTa); NCHONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU JUII 00pabOTKH U Mepefadd XUMHYECKOM
uH(pOpMALUY U €€ TIPEICTaBICHUS B pa3INYHbIX (hopMmax;

UCnOIb308amb NPUOOPEemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHoCmu u
NO6CEOHEBHOI HCUZHU OJIA:

- 00BSICHEHUSI XUMUYECKUX SABICHUN, TPOUCXOASIINX B IPUPOIE, OBITY U Ha IPOU3BO/ICTBE;

- OINpeAereHUs BO3MOXKHOCTH IPOTEKAaHUS XUMHUYECKUX IIPEBpAIEHUl B pa3IMUYHbIX
YCIIOBHSIX M OIICHKH UX MOCJEICTBHIA;

- HKOJIOTUYECKU TPAaMOTHOTI'O IOBEICHUS B OKpYXKarollel cpere;

- OLIEHKHM BIUSHHS XHUMHUYECKOTO 3arps3HEHUS] OKPY)KAIOLIEH Cpeabl Ha OpraHu3M YeJOBeKa
U JIpYTH€ )KUBbIE OpPraHU3Mbl;

- 0Oe3omacHOro OOpamieHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEHIECTBAMH, JIA00OPaTOPHBIM
000pyZI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 33IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

- KPUTUYECKOM OLIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(pOpMaluu, MOCTyHaromed u3
pa3HBIX HCTOYHHUKOB.



COAEPKXAHUE TEM YYEBHOI'O KYPCA

Tema 1. BakHeiilme XHMHYeCKHEe MOHSATHS U 3aKOHBI (8 YacoB)

Atom. Xumuueckuid s35ieMeHT. M3otornbl. [IpocThie U ClI0KHbBIE BEIIECTBA.

3aKOH COXpPaHEHHMS MAacChl BEILECTB, 3aKOH COXPAHEHHS W MPEBpAIICHUs SHEPrUU MpHU
XMMHYECKUX  pEaKlMsX, 3aKOH IIOCTOSIHCTBAa cocTaBa. BemiectBa  MOJEKYJISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

AToMHbIe opbOuTanu, S-, p-, d-, f-amekrponsr. OCOOEHHOCTH pa3sMEIIEHUs JIEKTPOHOB I10
OopOHTANIIM B aTOMaxX MaJbIX U OOJBIIMX MEPUOJ0B. DHEPreTUUYECKUE YPOBHH, MOAYpOBHU. CBS3b
MEPUOINYECKOTO 3aKOHA U TTEPUOUYECKON CUCTEMbl XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHUS
atoMoB. KOpOTKMii W AJIMHHBIA BapHaHThl TAOJIHMIBI XUMHUYECKUX 3JIEMEHTOB. llonokeHue B
MEPUOJINYECKON CUCTEeME XUMHUYECKUX OJJIEMEHTOB BOJOPOJA, JIAHTAHOUIOB, AKTUHOHUJIOB U
HCKYCCTBEHHO MOJIYYEHHBIX 3JIEMEHTOB.

BajieHTHOCTP ¥  BaJIcHTHbIE BO3MOXKHOCTH aTomoB. Ilepuonuueckoe HW3MEHEHHUE
BAJICHTHOCTH U pa3MEPOB aTOMOB.

Pacyernble 3agauu. BerumciieHne wmacchl, oObeMa WM KOJIMYECTBA BEIIECTBA 10
M3BECTHON Macce, 00beMy WJIM KOJUYECTBY BEIIECTBA OJHOTO M3 BCTYNMBIIMX B PEAKIUIO WIIH
MOJIYYMBLIUXCS B PE3YJbTATE€ PEAKLUU BEILECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

Xumu4deckasi CBs3b. Buibl 1 MexaHU3MbI 00pa30BaHUs XUMUYECKON CBs3U. loHHAs CBS3b.
Karnonst u anumonsl. KoBanmeHnTHas HemossipHas CBsi3b. KoBajeHTHash TOJSIpHAs —CBSI3b.
DJIeKTpOOTpULIaTEIbHOCTh. CTeneHb oOkucieHus. Metanueckas cCBsi3b. BonopoaHas CBA3b.
[IpocTpancTBEHHOE CTPOCHHUE MOJIEKYJI HEOPTAaHMYECKUX M OPTaHMYECKUX BEILECTB.

TuIbl KPUCTAUIMYECKUX PEHISTOK U CBOMCTBA BeliecTB. [I[puunHbBI MHOTOOOpa3us BEIIECTB:
M30MEpHs, TOMOJIOTHS, aJUIOTPOIIHSI, U30TOIIHUS.

JemoHcTpanun. Mojaenu HMOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX U METaNIMYECKHX
KpUCTANINYeCKUX pemeTok. dddext Tunpans. Moxenn MoJeKys ©30MEpPOB, TOMOJIOTOB.

PacyerHble 3anauu. Bpruncinenue maccbl (KOnIM4YecTBa BeHIECTBA, 00beMa) MPOIYKTa
peakuuu, €cly JUIsl €ro IOJyYeHHUs JaH PACTBOP C ONPENEICHHOW MAacCOBOW NOJIEH HMCXOJHOTO
BEUICCTBA.

Tema 3. Xumuyeckue peakuuu (7 4acoB)

Knaccugukanus XuMHUUeCKUX peakliiii B HEOPraHWYECKOM U OpraHMYeCcKOi XUMUU.

CKOpOCTh peaklyu, ee 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB. 3aKOH JEHCTBYIOIIMX Macc.
OHeprus aktuBanuu. Katanus u karanuzatopsl. O6paTuMocTh peakiuil. XUMUYECKOe paBHOBECHE.
CMmemenue paBHOBecHs TMoJ JAeWcTBUeM pa3nuuHbiX (akrtopoB. [lpunmun Jlelllatense.
[Ipon3BoICTBO CEpHOM KMCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH PEAaKIMHM OT KOHILIEHTpPAllMU U TEeMIEepaTyphl.
Pa3noskeHne nepokcuaa BOIOpoAa B IPUCYTCTBUU KaTann3aropa. OnpeneneHue cpesbl pacTBopa ¢
MTOMOUIbIO0 YHUBEPCAIBHOIO MHAUKATOPA.

JlaGopaTopusbie onbIThbl. [IpoBeneHne peakuuif MOHHOTO OOMEHa JUIsl XapaKTEPUCTHUKU
CBOMCTB AJIEKTPOJIUTOB.

IIpakTnyeckasi padora. BiusHue pasinyHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH
peaxiuu.

PacuerHnble 3anauyu. Brruncrnenume macchl (KOJIMYECTBa BeLIECTBA, 00bEMa) MPOIYKTa
peakuuu, ecilii W3BECTHAa Macca MCXOJHOTO BEIIECTBA, COJEPIKAIIEro OINPEAEICHHYIO OJII0
IIPUMECEH.

Tema 4.PacTtBopsbl (7 4acoB)

Hucnepcupie cuctembl. McTuHHBIE pacTBOpbl. CHocoObl BBIpaXKEHUS KOHIEHTPALUHU
pacTBOpPOB: MaccoBas JI0JIsI pPacTBOPEHHOTO BEIIECTBA, MOJIApHas KoHUeHTpauus. KommounHele
pacTBOpBI. 30111, TEIN.



OnexTpoauTrueckas auccouuanus. CuiabHbIe U cladble eKTPOTUThL. Kuciomuo-ocHogHbie
gzaumooeticmaus 8 pacmeopax. Cpelna BOIHBIX PACTBOPOB: KHCTas, HEHUTpanbHas, MICIOYHAS.
Honnoe npouzsedenue 600vl. Bonopoanslii mokaszareins (PH) pactsopa.

T'uoponu3z opeanuueckux u HeOPeAHUUECKUX COeOUHeHU.

IpakTnyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJJlaHHON MOJISIPHOW KOHLEHTpAIIUEH

Tema S5.97exkTpoxumMnyeckue peakuuu (5 4acos)

XUMHUYECKUE UCTOUHUKH TOKa. P cTaHIapTHBIX 3JEKTPOIHBIX MOTEHIUATIOB. DIEKTPOIHU3
pPacTBOPOB U PACIUIABOB. [loHamue o koppo3uu memannos. Cnocobwvl 3auumsl 0m KOPPO3UU.

Tema 6. Metaibl (12 yacoB)

[TomoskeHHEe METaUIOB B MEPUOJUYECKONW CHCTEME XHMHYECKUX dyieMeHToB. OOmue
CBOMCTBa META/UIOB. OJIEKTPOXUMUUYECKHH psAJl HampspkeHUH MeTtamuioB. OOmme  crocoOb
MOJTyYEHUSI METaJIOB.

O0630p MeTayIoB TIJIaBHBIX MOATPYMI (A-TpyIi) MEpUOAUYECKON CHCTEMBl XUMHYECKHX
3JIEMEHTOB.

O630p MeramwioB rnaBHbIX noarpynn (b-rpymm) nepuogudeckoid CHCTEMBbl XUMHUYECKHX
AIIEMEHTOB (MeJib, LIUHK, MUMAH, XPOM, Jcele30, HUKelb, NIAMUHA).

CrnaBbl METaJLIOB.

OKcuabl U THAPOKCUIBI METAILTIOB.

JemoncTpanuu. O3HakoMJeHHME C oOpasllaMd METauIOB M HUX  COEIUHEHUH.
B3anmoneiicTBre MIENOYHBIX U IIETOYHO3EMENIBHBIX METAIOB C BOAOM. B3anmoneiicTBue meau ¢
KHCIIOPOJIOM U cepoit. DnekTpoiau3 pactBopa xyuopuaa meau (11). OnbITel o KOPPO3UK METAIUIOB U
3alUTe OT HEe.

JlabopaTopHuble onbIThbl.B3aumoneiicTBUe LMHKA W JKele3a C pPacTBOpaMU KHUCIOT H
niesnioueil. 3HaKOMCTBO ¢ 00pa3liaMy METAJIJIOB U UX pyJamu (padoTa ¢ KOJUIEKIUSAMHU).

Pacuernble 3agauu.PacueTsl 10 XMMHUYECKUM YpaBHEHUSM, CBSI3aHHBIE C MacCOBOH Jloyiei
BBIXO0/Ia TIPOJIYKTA PEAKIIUH OT TEOPETUUYECKHU BO3MOKHOTO

IIpakTnyeckas padora. Pemenue 3xcnepuMeHTANIBbHBIX 32/1a4 10 TeMe «MeTasln).

Tema 7. Hemeraminl (10 yacoB)

O630p cBoiicTB HeMmeTawioB. OKUCIUTEILHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA THUITHYHBIX
HemeTaoB. OKCH/IbI HEMETAJUIOB U KUCIIOPOIOCOAEpIKaINe KUCIOTH. BogopoaHbie coeuHeHns
HEMETaJJIOB.

JNemoncTpanuu.O6pasisl  HemetayuioB.  OOpa3umbl  OKCHJOB ~ HEMETAUIOB U
KHCJIOPOCOIepKAIINX KHCTOT. ['operne cepsl, pocopa, xKeneza, MarHusi B KUCIOPOJIE.

JlaGopaTtopHble OnbITBI. 3HAKOMCTBO € O0pa3laMH HEMETAIJIOB M HMX IPHPOIHBIMU
coeuHEeHUsIMH (paboTa ¢ KouleKuUsiMK). Pacrio3HaBaHMe XJIO0pHUIOB, Cy/Ib(aToB, KapOOHATOB.

['eneTnueckas cBS3b HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB.

IIpakTnyeckas padora. Pemenne 3xcnepuMeHTAIBHBIX 32124 N0 TeMe «HeMeTa/ib».

Tema 8. Xumus " Kku3Hb. (54.)

XuMUs B TNPOMBIIUIEHHOCTU. [IpHHIMIBI XMMHUYECKOrO IPOM3BOACTBA. XHMHUKO-
TEXHOJIOTMYECKHE TPUHIHUINBI MPOMBIIIJIEHHOTO TMOJydeHUus MeTaioB. [Ipom3BOACTBO dYyryHa.
[IpousBoacTBO cranu.

Xumust B ObITY. XUMHUYECKAsI MPOMBIIIJIEHHOCTh M OKPYXKAIoIas cpea.

I[IpakTukym 7 4). PemnieHue sKCIEpUMEHTANBHBIX 3a7ad MO HEOPraHMYEeCKOW XHMUU;
pelIeHre DKCIIEPUMEHTANBHBIX 3aJad 10 OpPraHUYEeCKOM XHMMWM; PELICHHE IPAKTUYECKUX
pacueTHBIX 3aja4; MOIy4YeHue, COOMpaHue U Paclo3HABAHUE ra30B.



TEMATHYECKOE INTAHUPOBAHHME

Ne HaumenoBanue pasnenoB u | YueOnsie | KonTponbabie IIpakTHueckas 4acTb
paznena TeM qachl palboThI nabopaTOpHBIE | MPAKTHYECKUE
U TeM OTIBITHI paboThI

1. Baxueiimue xumuueckue 8 1 - -
TIOHSITHSI U 3aKOHBI

2. CtpoeHue BeniecTra 7 1 - -

3. XUMHUYECKUE PEAKIIMU 7 - 2 -

4, PactBopb1 7 - 1 1

5. DIEKTPOXUMHUYECKHE 5 1
peakuuu

6. MeTaisl 12 1 1 1

1. Hewmeramisl 10 1 2 -

8. XUMUS U )KU3HD 5 - - -

9. [TpakTKyMm,000011eHIE 7 1 - S)
Hroro: 68 6 6 8
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Kpurepun 1 HOpMbI OLIEHKH 3HAHU M YMEHHU 00y4al0IMXCs

KoHTpoib pe3ynbTaToB 00yueHUs SBISETCS OJHOW M3 BAKHEUIINX KOMIIOHEHTOB Ipoliecca
oOyuenust xumuu. B nporiecce 00ydeHus: JOMKHBI ObITh YCTAHOBJICHBI YETKHE B3aUMOCBS3H MEKIY
HNOHATHSAMHU, (QOPMUPYEMBIMH y ydammxcs. VMeHHO TakuM o00pa3oM y HHUX CO3JaeTcs
onpezeneHHas cucreMa 3HaHuWid. Kakmas HoBas TeMa paccMaTpuBaeTcs JIMIIb MOCIE TOro, Kak
YUUTEIIb MIPOBEIET KOHTPOJIb OLEHUBAHUS YPOBHS YCBOCHUS IOJTYYEHHBIX 3HAHUH JUIS BOCIIPUATHUSA
HOBOI'O MarepHasia. BollogHeHne Kakux-ITudo yHIpaKHEeHHH MO HOBOHM TeMe crocoOCTByeT Oolee
MOJTHOMY, OCO3HAaHHOMY YCBOGHHUIO MaTepualla, CO3/1aeT yCIOBUS A (POPMHUPOBAHUS Y yUaIIUXCs
CUCTEMbI XUMUYECKUX TMOHSATHH, TOTMYECKU CBSI3aHHBIX JIPYT C APYTOM.

KOHTpOJIb 3HAHUH ydqamuxcs OOJDKCH IMPOBOAUTBHCA YYHUTCICM CHCTCMATHUYCCKU. BI/II[IJI
KOHTPOJIE MOTYT OBITh MPOIKCAHbI B TOJIOBOM TEMaTHUYECKOM IUIAHUPOBAHUH, a TAaKXKe B IUIAHE U
KOHCIICKTC YypOKa. OpI/IeHTI/IpOM IJIL YYUTCIIA XUMHUU J1OJI?KHBI 6BITB HMCIOIIUCCA B IIpOorpaMmax
pyOpukH «JlocTikeHne nmpeIMeTHbIX, METaPEAMETHBIX U TIUYHOCTHBIX PE3YIbTaTOBY.

Knaccndukauym BHIOB KOHTPOJIS PE3YILTATOB OOVUEHHS] XUMHAU
1. Tlo mecty B yueOHOM IIpoliecce

BBosHBIN AKTyanusaius OnopHbBIX IIpenBapuTEABHBIA KOHTPOJIL OCYIIECTBISIOT JIs
KOHTPOJIb WJIM OCTaTOYHBIX 3HAHMUH [0 | JHArHOCTUKHU
TEME HCXOAHOI'0 YPOBHS 3HAHUNA M YMECHUH
IIIKOJILHUKOB, IIO3TOMY IpUMEHSIETCS B HadaJie
y4eOHOI0 rojia, epea M3y4eHHeEM HOBOTO
paszziena Uil TEMBI
Texymmi KoHTpoJIb YCBOECHHS [IpoBoauTCS yUMTEIEM Ha IPOTSKEHUU BCETO
KOHTPOJb Y4eOHOIro MaTrepraia B XoA¢ | Y4eOHOI0 3aHATHSA C IIENIBI0 OTCICKUBAHUS
IMO3HABATEJIBHOIO IIpollecca | KauecTBa YCBOCHHS XUMHUUYECKHX 3HAHUNA B
YMEHHUH, pACCMOTPEHHBLIX Ha YPOKE
Tematuueckuii | Mrorosas nposepka mo TeMe| IIpoBoaMTCS MOCIE M3YUEHHS KAaKOr0-JI1M00
KOHTPOJb y4eOHOro Marepuaia KPYIIHOTO pasjielia Kypca, Kak IIpaBUJIo, B KOHIIE
YETBEPTH, ITOAYTOINs, TPMMECTPA, YIEOHOro ro1a
Htorosslit By KOHTpOoIsS YCBOSCHUS [IpoBoauTcsa B (hOpME UTOTOBOM KOHTPOILHON
KOHTPOJIb y4eOHOIr0 MaTeprasa 3a BeCh| pabdOoThl/KOHTPOJILHOrO TecTa Ik B popme T TA
Kypc 00yUYeHHs mwm EI'D

1. Ilo dopmMe mpoBeaeHHs.
e InmBUIVAJILHEIN.
* QpoHTATBLHBIA (MAaCCOBLIN).
2. Ilo criocoOy opraHu3alium.
* YCTHBIIL.
¢ [TnceMeHHBII.
e[ IpaKTHYECKUA.

OuenuBaHne yCTHOIO OTBETa
NuauBuayadbHBIH KOHTPOJb PE3yJbTaTOB MOXET MPOBOJMUTHCS Ha ypoOKe Kak B (opme

KpaTkoro ompoca ¢ Mecra ((ppoHTanbHas KOHTpOJHpyoIas Oecena),

TaK U B BHUIAC

00CcTOATEIbHOI NMPOBEPKH 3HAHUI M YMeHHil y J0CKHM. DTOT BUJ onpoca (MHIUBUAYAIbHbIHN)
MO>HO IIPOBOAMTH Ha dTalax aKkTyaJlIn3aluy 3HAHWW, U3y4YEHHs] HOBOI'O Marepualla, 3aKpeIUICHUs U
COBEPILICHCTBOBAHUS 3HAHWU M IPOBEPKH YCBOCHMSI HOBOIO Marepuayia. Bompocsl yuurens s
KpaTKOro ornpoca JO0JKHBI ObITh JTAKOHUYHBI, COPMYIMPOBAHBI B MOHATHBIX YUEHHKY TEPMUHAX U
TpeOoBaTh KpaTKoro orBeTa. JlJis HKOHOMUM BpPEMEHHM MOXHO UCIOJIb30BaTh KAPTOUKU C
BOIIPOCAMH, HA KOTOPBIE YUEHUKHU TOTOBSTCS OTBETUTD Y JTOCKH.

Bo Bpems orBeTa ywamierocs A JTOCTH)KEHMsS] YCTOMYMBOTO BHUMAaHHS Kilacca MOJE3HO
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IIPEyCMOTPETh MOCIEAYIOIIEE 3a OTBETOM PELEH3UPOBAHUE CO CTOPOHBI APYTHMX YYalluXcsd,
UCIIpaBJICHHE JONYIICHHBIX OIIUOOK, TOMOTHEHHE.

ITpu nmpoBeneHny onpoca IOIYCKaeTCs 3a1aBaTh yd4aluleMycsl HaBOJAIIME BOIPOCHI JIs TOTO,
9TOOBI MMOMOYb €My C(HOPMYIMPOBATH CBOM MBICIHA. MOTYT OBITh M JIOTIOJHHUTEIBHBIE BOMPOCHI,
€CIM OHM He0OXOMMBI AJIS IPEICTOAIIEr0 U3y4eHUs: HOBOTO MaTepuaiia. Bo BpeMsi yCTHOro oTBeTa
y4dalerocs: y4yuTellb HMEET BO3MOKHOCTb 3a/aTh JOIOJIHUTENBHBIM BOIPOC IUArHOCTUYECKOTO
XapakTepa, KOTOPHII IOMOKET BBIABUTH COCTOSIHAE 3HAaHUI U YMEHUI OTBEYAIOILIETO.

[IpoBeneHne yCTHOrO MHAMBHUIYAJIBHOTO KOHTPOJIA TpeOYeT OT yduTens cOOpaHHOCTH U
BHUMaHUs, TaK Kak He0OX0uMO 3a 5-10 MUHYT BBISIBUTB 3HAHUS YYalUXCs B KJlacce.

VYuurens 00s513aH IPOKOMMEHTHPOBATh OTBET YUCHUKA, YKa3aB HA OUIMOKU 1 OTMETHB
yllauHble CTOPOHBI. JIF000i OTBET 10JKEH OBITh 3aMEUEH YUUTEIEM U OOBEKTUBHO UM OLIEHEH.
Heo0s13aTenpHO CTaBUTh OTMETKY 32 KaXKIbIi HENOJIHBIN 0TBET. ECiiM y4eHUK HEOTHOKPATHO
JIOIOJIHSIT OTBETHI JPYTUX OJHOKJIACCHUKOB, TO MOXKHO ITOCTaBUTh €MY OOLIYIO OTMETKY 32 YPOK.

OtMmeTtka «5»:

- JJaH ITOJIHBIM Y NPABUJIbHBIN OTBET HA OCHOBAaHUM U3YYEHHBIX TCOPHH,

- MaTepuall U3JI0KEH B OIPECIIEHHON JOrMUECKOM MOCIeA0BaTEIbHOCTH, JINTEPATYPHBIM
SA3BIKOM,

- OTBET CaMOCTOSITEJIbHBIN

- BO3MOYKHA OJIHA HECYIIIECTBEHHAs OLIMOKA.

OtMmeTka «4»:

- JIaH IIOJIHBIM ¥ NPABUIIbHBIN OTBET HA OCHOBAaHUM N3YYEHHBIX TEOPHH,

- MaTepuall U3JI0’KEH B ONPEEIIEHHON II0CIe10BaTEbHOCTH,

- OTBET CaMOCTOATEIIbHBIN

- JIOMyIIEHBI 2-3 HeCyIECTBEHHBIE OIIMOKH, NCTIPABIICHHBIE IO TPEOOBAHHIO
YUUTEIS, WIN AaH HEMOJIHBIA U HEYETKUM OTBET.

OtMmeTtka «3»:

- JIaH TIOJIHBIM OTBET, HO IIPU 3TOM JOMYIIEHA CYILECTBEHHAs OIMOKA WIIN OTBET
HETIOJHBIN, TOCTPOEH HECBA3HO.

OtMmerka «2»:

- OTBET 0OHAPYKMBAET HETOHUMAaHNUE OCHOBHOI'O COJIEPKaHMsI yueOHOTrOo

MaTepuaia,

- JIOTYILIEHBI CYILIECTBEHHbIE OUIMOKH, KOTOPbIE YUAIIUICS HE MOKET UCTIPAaBUTh
IIPY HABOJALIUX BOMPOCAX YUUTEIS.

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaNTbHAA KOHTpoJHMpylomass Oeceqa OOBIYHO JOCTAaTOYHO KpaTKOBpEMEHHaA.
Bomnpockl, kak U BO BCsAKOM Apyroit Geceze, TpeOyrOT KpaTKOro OTBETa, MOITOMY 3a OJUH TaKou
OTBET YYEHHKY CTaBUTb OIIEHKY Henb3sl. Hy)kHO 3apaHee HaMeTHTh T€X YUYEHUKOB, OTBET KOTOPBIX
BO BpeMs Oecesibl XOTAT OLIEHUTD, U 331aBaTh UM II€JICHANPABICHHO 3allJIJaHPOBaHHbIE J1JIs1 Oece bl
Bonpockl. OIHaKoO He clieAyeT 3a7aBaTh MOJAPSA BOIPOCH OAHOMY U TOMY )K€ Y4eHUKY. PaboTarh
JOJDKEH Bech Kiacc. PpoHTanbHas Oecella MOXKET COYeTaThCsl C YCTHBIM YYETOM 3HaHUM, KOTraa
HECKOJIbKO yYalllUXCsl TOTOBATCS K OTBETY y JOCKH. CII0)KHOCTH pabOThI 3aKJII0UAETCS B TOM, YTOOBI
HE YIyCKaTh U3 TOJIsI 3peHHUs KJI1acc, yUaCTBYIOIIMI B Oecelie, U yJalluxcs, OTBEYAIOIINUX Y JOCKH.

3aueT - 3TO METOJl YCTHOIO KOHTPOJISI, KOTJa YYEHHKaM IpPeJOCTaBISIeTCS BO3MOXHOCTh
Oosee IUTETHHO U OOCTOATENBHO OTBETUTh Ha Bompoc. OOBIYHO 3a4eT Ha3HA4aeTcsl BO
BHEYpPOUHOE BpeMs; KJIacC MPU 3TOM pas3felisieTcsl Ha JABE WJIM TPU IPYIIIbI, KOTOPbIE IPUXOJAT Ha
3a4eT Mo odepenu B pasHoe Bpems. O MpOBEJACHMH 3auyeTa YUMTeNlb COOOLIAeT 3apaHee, 4TOOBI
y4aniyecst MOrJid K HeMy HOJATOTOBUTHCS. J[J11 TOATOTOBKH K 3a4€Ty YUUTENb COCTAaBIISET BOMPOCHI,
a TakKe IMPUMEpHBIE 3a/1a4M, PEKOMEHAYET JINTEPATYPY, NMPEABAPUTEIBHO ITPOBEPHUB, UMEETCS JIU
OHa B IIKOJbHOM OHOMoTeke. CpoKH MpPOBEACHUS 3aueTa JOJKHBI ObITh M3BECTHBI 3aMECTUTEIIO
IUPEKTOpa MO y4eOHO-BOCIUTATENBbHOW paboTe, YTOOBI MOXKHO OBUIO pEerylupoBaTh HArpy3Ky
yUamxcs.

12



Knaccuueckuii 3ader mpeaycMaTpuBaeT BBISIBICHHE YPOBHS 3HAHHWM, YMEHHM U HABBIKOB
y4amnmxcs Bo Bpemsi Oecenbl ydeHnka ¢ yunteneMm. OH JaeT MOJIHOE W TOYHOE MpeACTaBIeHUE 00
ypOoBHE OOYYEHHOCTH KaXKJIOTO YYEHHKa, OJIHAKO OTHMMAaeT MHOTO0 BpPEMEHH, YTO BelIeT K
MEePErpy>KEHHOCTH KaK YUUTENsl, TaK U YUCHHKA.

OueHuBaHMe MUCHbMEHHOM PadoThI
[TucemMeHHBIE pa0OTHI  MOAPA3ACISAIOT HA TEKyliue (IIPOBEPOYHBIE) M HUTOTOBBIE
(KOHTpOJIBHBIE) PaOOTHI; IO BPEMEHU OHU MOTYT 3aHUMaTh BECh YPOK HJIM €r0 YacTb.
K ™MeromaM THCHPMEHHON TIPOBEPKH pE3yJbTaTOB OOYYCHHUS OTHOCSATCS THChbMEHHAs
KOHTpOJIbHAsE pabotra Ha 45 MuH, mpoBepouyHbie padoThl Ha 10-15 MuH (HampuMmep, pelieHue
pacyeTHBIX 3ajJay), MUCbMEHHBIE JOMAIHUE 3a/laHds, NMHUCbMEHHBIA YYeT 3HAHUM OTIEIbHBIX
yyaluxcs o KapToykam, XUMHUUECKHe AUKTAHThI, 3aJaHHs TECTOBOTO THUIIA U T.I1.
[ToxroroBka ywammxcsi K KOHTPOJBHOM paboTe 4daile BCEro OCYIIECTBISETCS Ha
o0oO0maromux ypokax. O mpoBeeHUN KOHTPOJIHHON pabOThl yyaluxcsl MpeaynpekaaoT 3apaHee,
YTOOBI OHU MOTJIH IO OTOBUTHCSL.
Copep:xaHue KOHTPOJIBHOM pabOThl OXBaThbIBaeT BeCh HauOoJiee BaXKHBI Marepual
KOHTPOJINPYEMO TeMbI. B Takol 0OJbIIOi KOHTPOJILHOU paboTe 3aJaHusl JIOJDKHBI OBITh ¢TUHBIMU
JUIS y4YalluxXcs BCeX YpOBHEH pa3BUTHS. B KOHTpOibHYIO pabOTy peKOMeHAyeTcsl BKIOYaTh
pazHooOpa3Hbie 3amaHusi: 0000IalIIKUe BOMPOCH, KAaYECTBEHHBIE U PACUETHBIE XUMHUYECKUE
3a/aud, [EMOYKH TNpEeBpallleHui, TeCTOBble, Trpaduueckue 3aaaHus u T.1. Heobxomumo
WCIIONb30BaTh HAWOOJbBIIEE YHUCIO BApUAHTOB. TeTpaau JUisi KOHTPOJIBHBIX pPadOT SIBISFOTCS
JOKYMEHTOM, KOTOPBI MOXET OBITh NMPOBEPEH aAMHHUCTPALIMEH IIKOJIBI U MHCIIEKTOPOM OT[eNa
o0pa3oBaHUs, MO3TOMY TETPATU JII KOHTPOJIBHBIX pPabOT JODKHBI XPAHHTHCS B XHMHUYCCKOM
KaOuHeTe B TEUEHUH Y4eOHOTrOo roja.
Yuuteno WHOTAA TOBOJBHO TPYAHO OINPEACIUTh CTENEeHb CIIO0XHOCTA TOJ00paHHBIX
3amaHuil. MeToIuCTBl COBETYIOT BOCIIOJIB30BATHCS CIENYIOIIUM IpremMoM. Heobxoaumo camomy
BBITIOJTHHTH 3Ty paboTy, a H3PacX0JOBAHHOE BpEeMs I YUCHUKOB 8-9-X KIIaCCOB HAJ0 YBEIIUYHTH B
5 pa3, a Ans cTapliuX KJIAaccoB - B 3 paza. MOXHO B X0Jie MPEeABAPUTEIBHON CaMOCTOSTENbHOM
paboThl MPEUIOKUTh HECKOJbKO THIHYHBIX 33JlaHWd W TMPOAHAIM3UPOBATH CTEMEHb HX
BBITIOJIHEHUS.
[Ipn olleHMBaHMM OTBETa Y4Yallerocss HEOOXOJUMO YUMUTHIBATH KAaueCTBO BBIMOJTHEHUS
paboTsl no 3aganusiM. KoHTponpHas paboTa OleHUBAETCS B IEIOM.
OT1merka «5»:
*  JIaH NOJTHBINA OTBET Ha OCHOBE M3YUEHHBIX TEOPUI, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
OtrMmeTka «4»:
e JIONyCTHMa HEKOTOpasi HETIOJIHOTa OTBETA, MOXKET ObITh HE 0oJiee ABYX
HECYIIECTBEHHBIX OIIUOOK.

Otrmetka «3»:

* paboTa BBIIOJHEHA HEMOJIHO (HO HE MEHEee UeM Ha TPETh), UMEIOTCs He 0oJiee OHOM
CYIIECTBEHHOH OIIMOKU U 2-3 HECYIIECTBEHHBIE.

OrmeTka «2»:

*  paboTa BBIMOJHEHA MEHBIIIE YEM Ha TPETh,

*  UMeeTcs HECKOIBKO CYIIECTBEHHBIX OIMIMOOK.

Ormerka «1»:

* paboTa HE BBIIOJTHEHA.

Bo3mokHa crienmyromiasi cucteMa OIICHHBAHUS KOHTPOJIBHOM padOThl MO MATHOATUIBHOMN
CUCTEME:

IIpU BBITOJTHEHUH ydeHUKOM OT 96 no 100% paboThl cTaBUTH OLIEHKY «5»; oT 76 1o 95%
paboThl - «4»; ot 50 10 75% - «3»; oT 20 10 50% - «2». [Ipu MOTHOM OTCYTCTBMU MPABUIIBHBIX
OTBETOB WJIU BBIMIOJTHEHUH paboThl MeHee ueM Ha 20% craBuTCs orieHKa « 1.

[Ipu olleHKE BBHIMOTHEHUS TMHCHMEHHOW KOHTPOJIBHOM pPabOTHl HEOOXOIUMO YYUTHIBATH
TpeOoBaHUs €AUHOTO OphorpapuuecKoro pexxuma.

Bce pabotbl 00s3aTeNbHO OMKHBI OBITH MPOBEPEHBI K CIEAYIONMIEMY YPOKY, TPHU ITOM

13



YYHUTENb JIODKEH COOMI0aTh TMOJHYH OOBEKTUBHOCTh. (0s3aTesieH aHalu3 Pe3yJbTaToB
MUCbMEHHOM paboThl U paboTa HaJ THUIMUYHBIMU omMOKkamu. OOBsBIEHHE OLIEHOK U aHAINU3 padoT
TpeOYIOT OT YUHUTENs] COOTBETCTBYIOIIETO NEIarOrHUeCcKOro TaKTa.

OrneHnBaHME TECTOBBIX PabOT

Tectbl, cocTosile U3 MATH BOIPOCOB MOXKHO HCIOJB30BaTh IOCIE H3YYEHHUS KaxJI0Tro
Matepuana (ypoka). Tect u3z 10—15 BonpocoB ncnosnb3yercs 11l NEPUOINIECKOro KoHTpouisd. Tect
u3 20—30 BonpocoB HEOOXOAMMO HCIIOIb30BATh AJII HTOTOBOTO KOHTPOJISL.

[Tpy oLleHMBAHMU MCIOJB3YETCS CIEAYIOINAs IKaja: Uil TECTa W3 ISTH BOIPOCOB * HET
OLIMOOK — OIIEHKA «5»; * OJIHA OLIMOKA - OIIEHKA «4»; * IBE OIMOKH — OLEHKa «3»; * TP OIINOKU
— OLIEHKA «2».

Ecnu onenka BeicTaBisieTcss B popme 3aueT/He3adyeT, TO 3a4eT CTABUTCS MPHU BHIMOTHEHUU
70% 3anmanuii. Takas ¢opma OLEHKH HCIOJIB3YEeTCs, €CIIM TECT COACPKUT YIPaKHEHUS Ha
pacniozHaBanue. Ecnu TecT oneHHBaeTcs mo MATHUOAIBHOW CHCTEME, TO CTaHAapTHbIE KPUTEPHU
orteHOK TakoBBI: 91-100% - orenka «5»; 81-90% - onenka «4»; 80-70% - onenka «3»; amxe 70% -
OILICHKA «2».

Ouenka yMeHUIi peliaTh pacyeTHbIE 32/1a4H
OTMeTKa «5»:

. B JIOTHYECKOM PACCYXICHUH M PEIICHUH HET OIHOOK,

Otmerka «4»:

. B JIOTUYECKOM PACCYK/ICHUU U PEIICHUHU HET CYIIECTBEHHBIX OIINOOK,
. JIOMyIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMIUOOK

Otmerka «3»:

. B JIOTHUECKOM PaCCYKJIEHUU HET CYIIECTBEHHBIX OIINUOOK.

. JIOITyCKaeTCs CYIISCTBCHHAS OIIMOKA B MATEMaTHUECKUX pacyeTax.
OtmeTka «2»:

. HMMEIOTCSI CYIIECTBEHHBIC OMMMOKH B JIOTHYECKOM PACCYKJICHUU U PEIICHUH.
OrMeTKa «1»:

. OTCYTCTBHE OTBETA HA 3aJlaHUE.

OneHka 3KcnepuMeHTATbHBIX YMEeHHH (B Mpouecce BbINOJHEHUS] MPAKTHYECKUX
PatoT 10 HHCTPYKIHMH)

IIpakTuyeckue pabOThl MO XMMHUH BBINOJIHSIOTCS B TETPAAIX A MPAKTUYECKUX PaboT.
[Ipu oneHrBaHMM OTYETA MO BBHIMNOJIHEHUIO MPAKTHUECKON paboThl 0c000€ BHUMAHUE yIENsIeTcs
Ka4yeCTBY U MOJIHOTE CAMOCTOSATENBHBIX BHIBOJIOB YUCHHUKA.

KomuuecTtBo mpakTuueckux padoT onpeaeneHo B Iporpamme.

B Teuenue yueGHOrO rosia TeTpaau A MPaKTUYECKUX pabOT XPaHUTCS B HIKOJIE.

OT1merka «5»:

. OKCIIEpUMEHT BBIIOJIHEH MOJHOCTHIO. CrenaHbl NpaBWIbHBIE HAOMIOAEHUS U
BBIBOJIBI,

. HKCMEPUMEHT OCYIIECTBIIEH MO IIJIaHy, C YYETOM TEXHUKH O€30MacHOCTU U
IpaBUJI pabOTHI € BElleCTBaMU U MprOopamu,

. IPOSIBJIEHBl  OPraHU3allMOHHO-TPYAOBbIE  yMEHHUS  (IOIJEPKHUBAETCA
YHCTOTAa PabOYero MecTa, MOPsIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YIOTCS
PEaKTUBBI).

. Jomnyiensl He 6osee AByX HECYIIECTBEHHBIX OIMIMOOK Impu o(opMIIeHUH
paboTHI.

OTmerka «4»:

* paboTa BBIOJHEHA, ClENaHbl MPAaBUIbHbIE HAOMIOJACHUS U BBIBOJBIL
9KCHEPUMEHT BBITIONIHEH HETOJHO WIIM HaOIIOAAI0TCsl HECYIIeCTBEHHEIE
omOKy B paboTe ¢ BellecTBaMH U MPHOOpaMH.

OTmerka «3»:
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* OTBET HEIONHBINA, paboTa BHINOJHEHA MPABHIBHO HE MEHEE, YeM
HATIOJIOBHHY, JOMYIIEHA CYIIECTBEHHAs OMIMOKa (B X0/ SKCIIEPUMEHTA, B
00bsicHeHHH, B oopmiieHnn pabotsl, 1o Th mpu pabore ¢ BemecTBaMu u
npubopamm), KOTOPYIO YYAIIUHCS HUCIPABISET MO TPCOOBAHHUIO YUUTEIISL.
Jonyckaetcst opopmiieHue paboThl O€3 3ancH YpaBHECHUN pEaKITHid.

*  DKCHEPUMEHT MOJTHOCTHIO BBIIOJIHEH B COOTBETCTBUU C MHCTPYKIUSIMU U
NpaBUIIAMHU TEXHUKU 0€301TaCHOCTH, HO paboTa He 0OpMIICHA.

Otrmerka «2»:
* BEHINOIHEHO MEHEE TIOJIOBHHBI paOOTHI;
* JIOmyIIEHBI JBe WK 0oJiee CYIECTBEHHbIE OIIUOKH B X0/ IKCIIEPUMEHTA,
B 00BsicHeHUH, B opopmiieHnn padotel, o Th mpu pabote ¢ BemecTBamMu
U IpubopaMu), KOTOpPbIE yJaluiics HE MOXKET UCTIPABUTH.
OrMmetka «1»:
* paboTa He BBIIOJIHEHA,
* TIOJIHO€ OTCYTCTBHUE DKCIEPUMEHTAIBHBIX YMEHUI.

OtpaboTka NpPaKTUYECKUX pPA0OT HE MpelycMaTpUBaeTcs NpU OTCYTCTBUU
y4alerocsi Ha MpakTUYeCKON paboTe, MpU BBHIMOTHEHUH YKAa3aHHBIX pabOT Ha OTMETKH
«1»u 2@».

B uckmounTenpHBIX Chaydasx MPU OTCYTCTBUM YYaIIETOCs IO YBaXUTEIbHBIM
MpPUYUHAM YYHUTEIh MOXET NPEJOCTaBUTh BO3MOXKHOCTH BBIMOJIHUTH MPAKTHUECKYIO
pabory.

OueHnka yMeHHIl pelIaTh 3KCIIePUMEHTAIbHbIE 3aJa4H

HpI/I OLCHKC 3TOro ymCeHus CJICAYCT YUUTBIBATH Ha6JHOIICHI/I$I YUUTCIIA U NPEAbABIIACMBIC

y4yaluMcs pe3ysIbTaThl BHITIOIHEHHS OMBITOB.
OTtMmeTKa «5»:
. [Tnan pemeHus 3aa4u COCTaBJICH MMPABUIIBHO,
. OCYIIIECTBJICH MOI00P XUMUYECKUX PEaKTUBOB H 000pYI0BaHUS,
. HKCIEPUMEHT BBITIOIHEH MOJHOCTHIO,
*  JIaHO IIOJIHOE OOBSICHEHHE H CJI€JIaHbI BEIBOJIBI.
OTMmerka «4»:
®  [UIAaH PELIEHHs COCTABIIEH MPABUIBHO,
° OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB U 000pyI0BaHUS,
®  DKCIEPUMEHT BBIOJHEH IMOJIHOCTHIO,

e  JIONYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OMHMOOK (B 00BICHEHNUHU U BBHIBO/AX).

OTMeTKa «3»:
) IIJIaH PEUIEHUs! COCTABIIEH MTPaBUIIBHO,
° OCYILIECTBJICH MOI00p XUMUYECKUX PEaKTUBOB M 000PYI0BaHUS,

L4 OKCIICPUMCHT BBLIIIOJIHEH HC MCHEC, YE€M HAIIOJIOBUHY, HONYIICHA CYHICCTBCHHAA

oImuoOKa B 00OBICHESHHUH U BEIBOJIAX,
®  OKCIEPUMEHT BBIMIOJIHEH MOJIHOCTHIO, OTUET HE COCTaBIICH

L4 AOIIYIICHBI HApPYHICHUA  TCXHUKH 6C3OHaCHOCTI/I, OKCIICPUMCHT  BBIITOJIHCH

MTOJTHOCTBIO, C/ICJTAHBI HECYIICCTBEHHBIC OIMOKN B OOBSICHEHUH M BBIBOJIAX.
OTMeTKa «2»:

L4 AOIIYIICHBI OBC U OoJlee OIIMOKHU (B IJIaHC PCHICHUS, B H0n6ope XHUMHNUYCCKHX,

PEaKTUBOB U 00OPYIOBaHUS, B OOBSICHEHUH U BBIBOJIAX).
e  JIONYIIEHBI HAPYIICHUS TEXHUKU O€30MacHOCTH
Ormetka «1»:
e  3ajaya He pelleHa.
e  HE MPUCTYIWI K paboTte
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HMHTEPHET.

MEPEYEHB IIU®POBBIX OBPA3OBATEJILHBIX PECYPCOB U WEB-CAUTOB

[IIupoxuii BHIOOP AIMEKTPOHHBIX MOCOOMI MPEICTaBIIECH B €IMHOMN KOJUICKITMH ITU(PPOBBIX
o0pa3zoBaTeNbHBIX pecypcoB: http://school-collection.edu.rul/.
[Tepeuenn Web-caiiToB, pekOMeHIyeMbIX /ISl HCIIOIb30BaHKS B pa00OTE YIUTEIAMH XHUMHUH:

No | Ha3zBanue caiita Coneprxanue Anpec (URL)
n/ | WK CTaThu
1
1. | Kypuan «Xumus: | ComepkaHre HOMEPOB H http//www.chem.msu.su/rus/scho
METOMKA AHHOTAIIMU CTaTeH KypHasa ol/
[IPEIO1aBaHus B chemistry_meth/welcome.html
IIKOJIC)
2. | llIxombHBIE Cepus MIKOJIBHBIX YUYCOHUKOB 110 http://www.chem.msu.su/rus/scho
Y4COHUKH 110 XMMHUH aBTOPCKOTO KOJUICKTUBA ol/
xumud g 8-11 xuMpaka MI'Y nog o6rmieit
KJIaCCOB penakuuei akagemrka PAH
obmeobpaszoBarens | B.B.JIynuna. [Iporpammer kyp-
HOW IIKOJIBI coB. [loypouHoOe 11aHupOBaHuE.
DJIEKTPOHHBIC TEKCTHI.
3. | Alhimik [Tone3usie coBeTsl, 3 hekTHbIC http://eqworld.ipmnet.ru/indexr.ht
OTIBITHI, XUMUYECKHE HOBOCTH, m
BUPTYAJIbHBIN PEIIETUTOP,
KOHCYJIbTAIIMH, HCTOPHUST XUMHUH
4. | C-BOOKS JlutepaTypa o XUMHHU http://c-books.narod/ru
5. | ATombI B YyeOHoe nmocobue http://virlib.eunnet.net/win/
KpHCTaJLIax eKaTepUHOYPIrCKUX YUEHBIX metod_materials/wm9/
A.C.Mocksuna u FO.J[.ITanoBa
6. | Mup xumun CrnpaBouHas uHpopmarus, http://www.chem.km.ru/
HOBOCTH HayKH
7. | OnopHbie [ToypouHble KOHCTIEKTHI 1151 http://khimia.hl.ru/
KOHCIIEKTBI MO IKOJIBHUKOB 8-11-X KitaccoB
XUMHHU
8. | OmbITHI IO Onwucanue peakiuii, pororpadpuu, | http://shnic.narod.ru/
HEOpraHu4ecKon cripaBoyHast “H(GOpPMAITHsI
XUMHAN
9. | OTKpHBITHIH VY4eOHMK 10 XUMHH, Ta0InIa http://www.chemistry.ru
KOJUIEIK: XUMUS MenneneeBa ¢ moipoOHOM
XapaKTEPUCTHKON 3JIEMEHTOB,
MHTEPAKTUBHBIC MOJICITH, HOBOCTH,
xpecromaTus, IHTepHEeT-pecypch
110 XMMHH, TECTHI
10 | [lepBoHauanbHbIE 3a7aHKs ¥ ONBITHI HA YpOKax http://www-windows-
XUMUYECKUE xuMuu B 8-M kiacce. CtpaHua 1251.edu.yar.ru
MOHSATHUS cepBepa SpociaBcKoro 06acTHO-
O IIEHTPa JUCTAHIIHOHHOTO
00yUYeHHs IKOJILHUKOB
11 | HIkonbHas xumus — | CripaBodyHUK U yueOHUK 1o xumun. | http://www.schoolchemistry.by

CIIPpaBOYHHK I10
XUMHHU 1 aKTUBHas
IIOMOIIIb YUCHUKY

I'imaBHas 0coOeHHOCTD —
XUMKATBKYIATOP, KOTOPBIN
YIPOIIAET pelIeHHe 3a/1a4 10

au
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http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/
http://www.schoolchemistry.by.ru/

UJIU CTYJEHTY

XUMHHN

12 | Poccuiickuii KoseKiust 5KCIepuMEHTOB 110 http://experiment.edu.ru/catalo
00pa3oBaTEeNbHBIA | XUMHUU g.asp?
opTasl ob_nol12619
13 | Kypc [TocranoBka ombiToB. Kiacce http://formulad4.narod.ru
OpraHUYeCcKOi OpPraHUYEeCKUX COCITUHEHUIA,
xumuu 3a 10-i TectupoBanue. buorpadun
KJ1acc. 3HAMEHHUTHIX YYEHBIX.
14 | Opranuueckas DJIEKTPOHHBIA YYEOHHK ISt http://cnit.ssau.ru/organics/
. XAMUS. CpeaHEer HIKOJIbI.
15 | Xumust s BceX. | DJIEKTPOHHBIA CIIPABOYHHK 3a http://www.informika.ru/text/data
MOJTHBIA KypC XHMHHU. base/chemy/START.html
ITporpaMMbl 10 XWUMHH, TECTHI.
16 | Xumus. DKkcnepruMeHTa bHbI yueOHuk mo | http://hemi.wallst.ru/
OOpazoBaTenbHbI | OOIIEH U HEOPraHUYECKOW XUMHH
calT miIs maa 8-11-x kiaccos,
IIKOJIbHUKOB npeAHa3HAYCHHbBIA KaK s

Ha4dyaJIbHOI'O 06yq€HHﬁ,TaK n ajs
IIOATOTOBKH K DK3aMEHaM B BY3.
XHUMHUYECKHUE CIIOBAPH,
OJIMMIINAJABI 110 XUMUMU.

1.

2.

[TonHbli mepeyeHb 3MEKTPOHHBIX 00pa30BaTENbHBIX HM3AAHUH MOXKHO HaliTM B HOCOOMU
«MHTEPHET — yuuremo: Xumusi» A.D.Ilymkapés u np. Yensabunck, «B3rasa», 2006r.
CIIMCOK JIMTEPATYPbI

[Ipoceemienue, 2016

2010

Pymsutuc T'.E., ®enpaman @.I'., Xumus. OcHoBbl o0mieit xumuu. 11 kmacc. — M.:
I'apa H.H. Xumus. [Iporpammsl o0mieo0pa3oBarenbHbIx yupexaeHuil. — M.: Ilpocseenue,

bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 xmaccel. Pa3BepHyTOoe TemaTHueckoe

iaHupoBanue no yuyeObHukam Pymsutuca I'.E., ®enpamana ®.I°., Bonrorpaa, Yuwurens,

2009

Xomuenko N.I".COopHuUK 3a71au ¥ yIpakKHEHUH 110 XUMUU.
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http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp

TemaTuueckoe INIAHUPOBaAHUE yqeﬁﬂoro MarTepuaJia mo XuMHum

s n3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. ®eabamana 11 kiaacc

(2 yaca 6 Heoenio, 8 meuenue 200a - 68 yacos)

Kt
Ne Tema ypoka DJIeMeHThbI TpeOoBaHus K YPOBHIO Kpurepun ouenku DopMbI U Hom.
ypoKa Co/lepKaAHus NMOATOTOBKH MeTOobl 3ajaHue
TeopeTnueckue OCHOBBI 001 XUMUHU
Tema 1. Baxkneiimue XuMU4eCKHe MOHITUA U 3aKOHBI (8 4acoB)

1. Crpoenue atoMa. Snpo | 3HaTh oOcHOBHbIE Xxumuue- | Kpurepun oueHku Unpusunyanshas, 81,c.6.8.
AtoM. XuMn4eckui (IpOTOHBI, HEUTPOHBI) | CKUE TMOHATHUSA: BELIECTBO, | TEOPETUUYECKUX 3HAHUN g’fg;?ni?;ég:g;: 2-3
anemMeHT. I30TomEL. U BJIEKTPOHBI. XHUMHYCCKHI 3JICMEHT, aTOM, CIIOBECHBIA, IIoaroro

H3otomnsl. MOJICKyJIa, HaryIs MHbIH, _ | BUTBCA K
[ToBTOpenue npoiineHHoro B | CocTaB aTOMHBIX SiZIEp | OTHOCUTENIbHAsA aTOMHAsg U HACTIAHOTTONCKOREL | gomTp.p
10 k1. MOJIEKYJIApHAs MacChl, HOH, Tleparambiii ao.
H30TOIIbL, YMETh KOHTPOJIb 3HAHUH
ONPEACIATh 3apsil MOHA
2. | BxoaHasi KOHTPOJIbHAs KonTponbHast pabota | YcBOeHHE OCHOBHBIX BBOHBIN KOHTPOJIb
padora Nel 3a kypc 10 kiacca 3JIEMEHTOB COJIEpKaHUA
Kypca xumui 3a 10 knace
Kpurepun onieHkn ymeHui
peuaTs pacu€THbIE
3aJ1a4H.

3. 3aKOH COXpPaHEHUsI MacChl U | 3aKOH COXPaHEHUS YMeTh NPUMEHATH 3aKOH Kpurepun ouenkn Wunusunyaneha | 82,¢.9.

DHEPrUH B XUMUU MAacchl BELIECTB. 3aKOH | COXPaHEHMs MACChI BEILIECTBA | TEOPETUYECKUX 3HAHUU. a1, GppoHTanmbHas, | Ne2-4

COXpaHEHHUs U
npespateHus. Jledexr
Macchl

pabora, pabora
C Y4EOHUKOM,
CI10BeCHBIM,
HarJIsS THBIHN,
YaCTUYHO-
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IIOUCKOBBIH.

[lepuoanueckuii 3aK0H. Crpyxkrypa I1.C. 3HaTh OCHOBHBIEC Kputepuun onenku WupuBuayansua | 83,c.14-
Pacnpenenenue 37eKTPOHOB | TJIaBHBIC U TOOOYHBIE | XUMHUYECKUE TTOHSATHS: TEOPETUUECKUX 3HAHUU. a1, ppoHTanmbHasg, | 15,Ne 2-
B ATOMax 2JIEMEHTOB MaJbIX | MOATPYIIBL, MAJIbIE U | IEPEXOAHBIC SJIEMEHTHI. paborta, pabota | 4,TecTsl
HIEPUOJIOB. OO0JIbIINE TTEPUO/IBI. YMeTh onpenensaTh C Y4eOHHKOM,
Opb6wurais, s-, p-, d- MaKCUMAaJILHOE YHUCIIO CI10BeCHBIH,
opburanmu, JJIEKTPOHOB Ha YPOBHE HaTrJIsJHBIN,
SHEPTreTHYCCKUE (cioe) mo dopmyite, YaCTUYHO-
IIOlypOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K IIOMCKOBBIH.
criapyuBaHue 3aMOTHEHUS IEKTPOHAMHU
3JICKTPOHOB IIOAYPOBHEHN B aTOMax [IepBruHbIi1
XUMHYECKHUX 3JIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3ammceIBaTh UX 3HAHHUI
ANEKTPOHHBIEC (HOPMYIIBI U
rpau4yecKrue CXeMbl.
YMeTh naBath
XapaKTePUCTUKY
XUMHUYECKHUX 3JIEMEHTOB I10
MIOJIOKEHUIO B
MIEPUOJNYECKON CUCTEME U
CTPOEHHIO aTOMa.
Pacrnipenenenue >1€KTpOHOB 3HAaTh OCHOBHBIE Kpurepun oueHku Wunusunyanena | 84,c.22
B aTOMax OOJBIINX XUMUYECKHE TOHATHS: TEOPETUYECKUX 3HAHUM. 1, ppoHTanbHas, | Ne 1-5

TIEPUOJIOB

NEPEXOHBIE STIEMEHTHI.
YMeTs onpenenarsb
MaKCUMAaJIbHOE YHCII0
AJIEKTPOHOB Ha YPOBHE
(cmoe) mo opmyie,
XapaKTepu30BaTh MOPSIOK
3aI0JIHEHUS JIEKTPOHAMHU
MOJIypOBHEN B aTOMax
XUMHUYECKHX 3JIEMEHTOB,
3aIUCBIBATh UX JICKTPOHHBIC
¢dbopmyIbl ¥ rpaduuecKue

paborta, paboTta
C y4eOHUKOM,
CrnoBecHbIH,
HaTJISITHBIH,
YaCTHYHO-
TIOMCKOBBIH.

[TepBruHBIi1
KOHTpPOJIb
3HAHUU

19




CXEMBL.
VYMeTh naBath
XapaKTEPUCTUKY
XAMUYECKHX DJIEMEHTOB I10
MOJIOKEHUIO B
MEPUONYECKON CUCTEME U
CTPOCHHUIO aTOMa.

IMonoxenue B IICXD JIaHTOHOM B, YmeTb A0Ka3biBaTb Kputepun onenku WunuBuayansHa | 85 ¢.25,
BOJIOPOJA, JAHTAHOUIOB, Axtunonnel.MICKycTBE | nBOMNCTBEHHOE NONOXKEHME TEOPETUYECKUX 3HAHUU. s, GpoHTanmpHas, | Ned
AKTUHOUOB UCKYCCTBCHHO HHO TIOJIYYCHHBIC BOAOpPOAA B nepmonmqec}(oﬁ pa60Ta, pa60Ta
MOJTYYECHHBIX 3JIEMEHTOB 3JIEMEHTBL. cUCTeMe, ONpeAensaTh C y4eOHUKOM,
MeCTONONOXKEHNE
NAHTAQHOMA0B M AaKTUHOUAOB.
3HaTb 3Ha4vyeHue
nepmoamnYecKoro 3akoHa u
nepuoamnyYecKom CUcTembl
BaneHTHOCTE 1 BaJIEHTHBIE BanenTarle 3HATH BaJICHTHBIC BO3MOXHOCTH Kputepun onenku CI10BECHBIH, 86
BO3MOXKHOCTH aTOMOB BO3MO)KHOCTH. aTOMOB 5JICMEHTOB 2 Malloro TEOPETHYECKUX 3HAHH. HAaTJISIHbIH, C.31
IT CBOGOIHBIC OPOUTAIH, | | Prod, YMETD OOBACHATS Kputepuu orneHkn yMeHUN | 94aCTUYHO Ne4-7
CpUOANTCCKOC M3MCHCHNC A p > | IpUYMHY UX BBICIIEH BaJCHTHOCTH p p o . wm . -
BAJICHTHOCTH M PaJInyCOB W3meHeHnst aTOMHOTO | (Jv), peLIeHNs paCUETHBIX MTOMCKOBBIH.
aTOMOB. paauyca, yuciia YMersb onpeneisaTs BaJeHTHOCTh 3ajaa4.
JHEPreTUYECKUX SIIEMEHTOB IpH 00pasoBanyu XuM. | KpUTepuu OLEHKH [TepBuunbIit
YpOBHE, Yncia CBA3H MO IOHOPHOAKICHTOPHOMY | teoneTHYecKuX 3HAHUH. KOHTPOITh
1 OOMEHHOMY MEXaHU3MY. ¥ MeTh
BAJICHTHBIX

AJIEKTPOHOB B
NepuoJiax U rpymmax
I[CX2%

COCTaBIJIATh rpa)MIECKNE CXEMBI
CTPOEHUS BHEIUTHUX 3JEKTPOHHBIX
CJI0EB aTOMOB, TOKA3bIBAIOIIINE
BaJICHTHBIE BO3MOXKHOCTHU
HEKOTOPBIX aTOMOB XHM.
3JIEMEHTOB B BO30YXAEHHOM U
HEBO30YKJIEHHOM COCTOSTHUH
YMmerh xapakTepu3oBaTh
HU3MEHEHHE PAINYyCOB aTOMOB XHM.
JJIEMEHTOB 110 TPyNIaM U
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nepuoaam, OOBSICHATE MMPUYUHBI
9THUX H3MeHeHHI7[, UX BJIMAHHUC HA
BaJICHTHOCTh U O-B CBOMCTBaA
aTOMOB.

Tema 2. CTpoenue BeniecTBa (7 4acoB)

9. OCHOBHBIE BUIBI KoBanenTtHas cBsi3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepun onenku CI10BeCHBIH, 87,10
XUMUYECKOH cBsi3u oHHAasT | pa3HOBUJIHOCTHU U CBSI3U, BUJIbI XUM. CBSI3H, TEOPETHUYECKUX 3HAHUH. HaTJISIIHBIHN, ctp. 33
Y KOBAJICHTHAs CBS3b MEXaHU3M MEXaHU3MBbI UX 00pa30BaHUs. YaCTUYHO-

o0Opa3oBaHMs YMeTh onpeaensaTh BUJ XUM. TTOMCKOBBIM.

10. | CocraBneHue 3MEKTPOHHBIX CBSI3M B IIPOCTHIX U CIOKHBIX | KpuTepun oleHKH 87 ¢.33-
(dbopMyI BEIIECTB C BELIECTBAX, COCTABIIATh TEOPETHUYECKUX 3HAHUH. 34
KOBAJICHTHOM CBSA3BIO CXeMbI 00pa30BaHUA

11. | Meramnueckas CBS3b. DNEeKTPOOTPULATENIBHO | BEHIECTB C Pa3IMYHBIMU Kpurepun ouenku [IepBruHbIi1 88,c
Bonopoanas cBsi3b. CTh BUJIaMU CBSI3U TEOPETHYECKUX 3HAHUM. KOHTPOJIb 37Ne3

Bonopoanas, YMeTh 00BSICHATh MEXaHU3M 3HAHUHN TECTBI
MeTaJuIn4ecKas o0Opa3oBaHHs TOHOPHO-
CBSI3b AKIENTOPHOM, KOBAJICHTHOMN

CBSI3H1, 0COOEHHOCTH

BOJIOPOJHOM CBS3H.

12. | IIpocTtpancTBeHHOE I'uOpuanzanus 3HaTh OCHOBHbIE Kputepun oueHku 89,c.43
CTPOEHHE MOJIEKYII aTOMHBIX opOuTanei XapaKTEPUCTUKU XUM. CBA3U | TEOPETUUYECKHUX 3HAHMII. Nes,

(nvHy, SHEPTHIo, TECTBI

HaIpaBIIEHHOCTb,
HAaCHIIIAeMOCTh).

YMeTh OKa3bIBaTh
3aBHUCHMOCTH ITHX
XapaKTePUCTHUK OT
pa3Iu4HbIX (PaKTOPOB
(MIpoYHOCTH — OT
MEPEKPBIBAHUS DIICKTPOHHBIX
00J1aK0B, THOPUIU3AITUS
CBSI3M | JIp.; HACHIIIIAEMOCTh
— OT BJICHTHBIX
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BO3MO>KHOCTEH aToma u JIp.)
3HaTh pa3auyHble POPMBbI
MOJIEKYJ1, OIIPEEIICHNE
BEIIECTB MIOCTOSHHOTO U
IIEPEMEHHOI'0 COCTaBa,
pas3uYHbIC BU]IbI
KPUCTAIMYECKUX PEIIETOK.

13.

CrpoeHne KpUCTaIIIOB.
Kpucrannuueckue pemerku.

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUA..
Kpucrannuueckue u
amop(HbIE BELIECTBA.
Tunst
KPUCTAJUTUYECKUX
pelieTox (aTomHas,
MOJICKYJISIpHAs, MOHHAs
U METaJTM4ecKas).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUTIOB
KPUCTAJUTMYECKOU
PEIIETKY.

3HaTh pa3aryHble (POPMBbI
MOJIEKYJ1, OIIPEICIICHHE
BELIECTB IIOCTOSHHOTO U
IIEPEMEHHOIO COCTaBa,
pa3Iu4HbIE BUIbI
KPUCTAJUIMYECKUX PELIETOK.

Kputepun onenku
TEOPETUYECKUX 3HAHUU.

89,c. 48
No5

14.

[TpryrHbl MHOTOOOpa3Us
BEIIIECTB

N3omepust, romosnorus,
AJUTOTPOTIHUS.

3amaun: BEIUMCIICHHUE
MacChl IPOIYKTa
peakuuu (KoJIMyecTBa
BEIIECTBA, 00beMa)
€CIIH JJISL €T0
MOJTydeHUS JaH
pacTBop ¢
ONPEICIICHHOMN
MacCOBOM J0JeH.

Kpurepun oueHku
TEOPETHYECKUX
3HaHUH.,yMEHUN peniaTh
pacueTHBIC 3aJa4H.

811,c.51
Ne4-5
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15.

KonTpoubnas pabora Ne2
no remaM «BakHeiimue
XHMHYecKHe NOHATHS 1
3aKOHbDY, «CTpoeHue

Baxnueimue
XAMHUYECKHE 3aKOHBI,
113 u IICXD na ocHoBe
YYECHHS O CTPOCHUH

Kpurepuu onenku
IUCbMEHHBIX
KOHTPOJIbHBIX padoT.

BellecTBa» atromoB. CtpoeHue
BEILIECTBA.
Tema 3. Xumnveckue peakuuu (7 4acos)
16. | Kimaccudukamms OBP. O6patumeie u Nwmets npencraBieHue o Kpurepun onenku 812,c 58
XUMHUYECKHUX PEAKIIUM HeoOpaTUMbIe XUM-0# (hopMe TBUKECHUS TEOPETUYECKUX 3HAHUU. Ne 1-3,
peaknuu. DK30- U MaTepuH. 5-7
SH/IOTEPMHYECKHE 3HATh CYIIHOCTb XUM-H
peakuuu. [IpaBuio peakIny, 3aKOH COXpaHEHUS
MPOTEKaHHS PEaKIUK B | MacChl M SHEPTUH, €TO
pacTBOpax 3HaYCHHE.
17. | Knaccudukanus 3HaTh NPU3HAKU Kputepun ouenku §12,c 58
XUMHYECKUX PeaKIni KJIaCCU(PHUKALUN XHUM-X TEOPETHYECKUX 3HAHH. Ne 4,,
peaxIui. 8-10
VYMmers kinaccuuuupoBaTh
MPEUIOKEHHBIE XUM-€
peaKIy Wik CaMUM
MPUBOANTH TIPUMEPHI HA
pa3Hble TUIIbI peaKkIi
18. | CKOpOCTh XUMHUYECKUX CKOpOCTh XMMHUYECKUX | YMETh OOBACHITH MEXaHH3MBI Kpurepun ouenkun 813,rect
peakuuii peaKIMid. peakiuuii Ha puMepe opr-x u TEOPETUYECKUX 3HAHUH. Bl
AKTUBHPOBaHHBIN ;eoPraH_X BEMECTE.
METb pCIIaTh 3a1a4v Ha
KOMILIIEKC. 3aKoH TeTuIoBO# SdbexT.
ACUCTBYIOIINUX MaAcCC. 3HaTh ITOHATHE CKOPOCTH JIJIA
19. | CxopocTh XUMHUECKUX XuMuueckas TOMOIEHHOH H FeTeporeHHOMH Kpurepun oueHku 813,k0H
peaxrmuii. Knaetnyeckoe KuHeTHKa. ['oMorennas | PEAKIHH. TEOPETUUECKUX 3HAHUM. CTIEKT

YPaBHEHHE PEAKIIUH.

U reTeporeHHas cpefa.
DHeprusi akTUBALIMH.
Kunernueckoe
YpaBHEHUE PEAKIUU

3HaTh (aKTOPEI, BIMUSAIONINE Ha
CKOPOCTH peakiuu (Ipupoaa
pearupyromux BemecTs,
KOHLICHTPALHSL, TUIOMIAb
CONPUKOCHOBEHHS, TEMIIEpaTypa)
YMerh 00BICHATH JA€HCTBUE
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KaxJ0ro (akropa, BIUSIOLIET0 Ha
CKOpOCTb peaKIiy Ha NpHUMepax.

20.

Karanusz

Karanus, karanuzarop,
WHTUOUTOP

21.

XHUMHUYECKOE PAaBHOBECHUE U
CHOCOOBI €ro CMEIIEHUs

XUMHYECKOE
paBHoBecue. [IpuHuun
JIe IllaTense

3HATh NOHITHE CKOPOCTH JUIS
TOMOT'€HHOH U F€TEPOTreHHOMN
peakuui.

3HaTh (aKTOPEI, BIUAIONINE Ha

Kpurepun ouenku
TEOPETUYECKUX 3HAHUU.

814,c.70
Ne 4
TECThI

CKOpOCTH peakiiu (Ipupoaa
pearupyroux BemecTs,
KOHLICHTPALHSL, TUIOIIA b
CONPUKOCHOBEHUS, TEMIIEpaTypa)
YMmeThb 00BACHATH IeHiCTBHE
KaxJ0ro (akropa, BIUSIOLIEr0 Ha
CKOPOCTb Peakiliy Ha IpuMepax.
3Ha