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IHosicHuTebHASA 3aNIMCKA

Hacrosimast mporpamma pa3zpabotana Ha ocHoBe [IpuMepHBIX MporpaMm OCHOBHOTO OOIIIETO
oOpa3zoBanus 1o XWMHH (0a30BBIA YPOBEHB), COOTBETCTBYIOIIMUX (eneparsbHOMY KOMIIOHEHTY
rOCYJapCTBEHHOTO CTaHjaapra obmiero oopasopanus (0a30Bblil ypoBeHb).Vcnonbp3oBaHa aBTopcKas
IporpaMMa cpeiHero oo1ero oopa3oBanus Mo XUMHUH AJis 0a30Boro uzydeHnus xumuu B XI kitacce
no yuebnuky I'.E. Pymsutuca, ®.I'. ®enpamana.

[Iporpamma paccuntana Ha 66 Jacos.

N3yueHne XMMHM B CTapIieil mkoiie Ha 0a30BOM YpOBHE HAIPaBICHO Ha JOCTH)KEHUE
CIEAYIONIUX LeJeH:

e O0CBOEHHEe 3HAHMII O XMMHUYECKON COCTaBISIOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHUpAa,
BOKHEHIINX XUMUYECKUX MOHATHH, 3aKOHAX U TEOPUSIX;

e oOBJaJleHHe YMEHMSAMM IIPUMEHATDH MOJyY€HHbIE 3HAHUS JJIsi 00BSCHEHUS Pa3HOOOpa3HBIX
XUMHUYECKHX SIBJICHUN ¥ CBOMCTB BEIIECTB, OIICHKU POJIM XUMHUHU B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4eHUU HOBBIX MAaTEPHAJIOB;

® pa3BHTHe TO3HABATEIILHBIX MHTEPECOB M HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH B mpoiiecce
CaMOCTOSITEIILHOTO TMPUOOPETEHUsT XUMHUYECKUX 3HAHUW C HCIOJIB30BAHUEM Pa3IIUYHBIX
HMCTOYHUKOB MH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCIHHTaHHE YOKICHHOCTH B MO3UTUBHOMN POJIM XUMHH B )KU3HH COBPEMEHHOTO OOIIECTBA,
HEOOXOIMMOCTH XWMHYECKA TPaMOTHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO H K
OKpY>Karoleu cpene;

® MNpUMeHEHHe MOJYyYeHHbIX 3HAHUH U yMeHMil 171 0€30MacHOr0 UCIOIB30BaHUs BEIIECTB
¥ MaTepHajoB B OBITY, CEIILCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHHS MPAKTHUYECKUX
3a/la4 B TOBCETHEBHOM KHU3HU, MPEAYNPEKACHUS SBICHHUM, HAHOCAIIMX BpPEI 3J0POBBIO
YeJI0BEeKa U OKpYIKaIoIIel cpee.

Jannas mporpaMmMa npeaycMarpuBaeT (OpMHUpPOBaHHUE Y ydaluxcs oOniey4eOHbIX yMEeHUN
U HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIHPHOCTH M KIIOUEBHIX KOMIIETCHIMHA. B 3TOM
HAINpaBIICHUU 3aJa4aMu 175 y4eOHOro mpeaMeTa «XUMUs» B CTapliel ImKoJie Ha 0a30BOM YpOBHE
SBIISIIOTCS: YMEHHE CaMOCTOSITEIbHO W MOTHBHUPOBAaHHO OPTaHM30BHIBATH CBOIO TO3HABATEIHHYIO
JesTeNbHOCTh (OT TOCTAaHOBKHM Il JI0 TIONYYEHUS W OIEHKU pe3ylibTara); OmpeielieHue
CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00bEeKTa; YMEHHE Pa3BEpPHYTO 0OOCHOBBIBATH CYXICHUS,
JaBaTh OMNpEAENeHUs, MPHUBOIUTH JOKA3aTEeNbCTBA;OICHUBAHUE M KOPPEKTUPOBKA CBOETO
TTOBEJICHUS B OKPY)KAIOIICH CpeJie; BHIMOJTHCHUE B IPAKTHYCCKON JNEATSIIbHOCTH M B ITOBCETHEBHOMN
KU3HU  DKOJIOTWUYECKUX  TpeOOBaHW;  HCIONBb30BAaHHE  MYIbTUMEAMMHBIX  PECYpPCOB U
KOMITBIOTEPHBIX TEXHOJIOTUH /1711 00paboTKH,

neperayM, cucreMaTu3aluud HH(opManuu, co3fgaHue 0a3 JaHHBIX, MPE3EHTAlMH PpPe3ylbTaToOB
[IO3HABATEJILHON U IPAKTUYECKOMN JECATEIBbHOCTH.

B ocHOBy mnporpaMMmbl MOJNOXKEH MNPUHIUI pa3BuBatouiero ooOydyenus. IIporpamma
ONMpacTCsl Ha MaTepuasn, H3y4deHHbIH B 8-9 Kiaccax, IMOITOMY HEKOTOpbIE TEMBI Kypca
paccMaTpUBAIOTCS TIOBTOPHO, HO YK€ Ha 00Jiee BBICOKOM TEOPETUYECKOM ypoBHE. Takoi moaxon
MO3BOJISIET YIJIyOJIsATh M Pa3BUBATh MOHSATHE O BEIIECTBE M XMMHYECKOM IpOIIECCe, 3aKpeIuiiTh
MIPOMICHHBII MaTepHaJl B aKTUBHOM MaMSTH YYalllUXCs, @ TAKKE COXPAHITh MPEEMCTBEHHOCTH B
nporecce 00y4eHHs..

Benymass posb B packpeITMM COAEp’KaHHWS Kypca XuMuM 11 Kiacca NDpHHAIIEKUT
3JIEKTPOHHON TEOpUH, IEPUOTUUECKOMY 3aKOHY U CUCTEME XMMHUYECKHUX 3JIEMEHTOB Kak Haubosee
OOIIMM Hay4YHbIM OCHOBaM XHUMUHU.

B nmanHOM Kypce cucTeMaTH3MpylOTCs, 0000mIaroTcs M yriIyOJsioTCs 3HAaHUSL O paHee
M3YYEHHBIX TEOPUSIX U 3aKOHAX XMMHUYECKON HAyKH, XUMUYECKHX IPOLECCaX U MPOU3BOJICTBAX.

[Tporpamma obecrieunBaeT CO3HATENBHOE YCBOCHUE YUYAIIMMUCS BAXHEUIIMX XMMUYECKUX
3aKOHOB, TEOpPUM W TOHATUH; GOPMHUPYET TPEACTABIEHWE O POJIM XUMUU B Pa3BUTUU
pa3Ho0Opa3HbIX OTpaciieil MPONU3BOACTBA; 3HAKOMUT C BELIECTBAMH, OKPYKAIOIUMH yenoBeka. [Ipu
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5TOM OCHOBHOE BHUMAaHHE YAENSAETCS CYHHOCTH XHMHUYECKHX peakUMid U MeToJaM HX
OCYIIIECTBIICHUS, a TAKXKE CIIOCO0aM 3aIlUThI OKPYKAIOIICH CPEIbI.

[IporpaMmma cocTaBieHa C Yy4Ye€TOM BeAyIIEH poJIM XUMHYECKOTO JKCIIEPHUMEHTA.
[IpenycmarpuBaroTCs BCE BHIBI IIKOJBLHOTO XHMHYECKOTO SKCIIEPUMEHTa — JIEMOHCTpAIUH,
1abopaToOpHBIE OMBITHI U MPaKTUYecKue padoTel. Pabouas mporpaMmMa o XMMHUH peann3yercst uepes
dbopMUpOBaHHE Yy YydYalIUXCs OOIIEy4eOHBIX YMEHHA W HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB
NEeSITeIbHOCTH M KIIIOYEBBIX KOMIIETEHIMM 3a CYET MCIOJB30BAaHUSI TEXHOJOTHH KOJIEKTHBHOTO
OoOy4YeHUs, OMOPHBIX KOHCIIEKTOB, JHJIAKTUYCCKUX MATEPHAJIOB, W MPUMCHCHHS TEXHOJOTHUHU
rpaduyecKoro npeacTaBieHus HHGOPMaUU MPU CTPYKTYPUPOBAHUY 3HAHUM.

B memom Kypc mMO3BOMSIET pa3BUTh MPEACTABICHUS YYAIMXCS O MO3HABAEMOCTH MHPA,
€IMHCTBE KUBOM M HEXHUBOM MNpUPOAbl, CHOPMUPOBATH 3HAHMS O BaXHEHIIMX acmeKTax
COBPEMEHHOW €CTeCTBEHHOHAYYHOW KApTUHBI MHpA, YMECHHs, BOCTPEOOBAaHHBIC B TOBCEIHEBHOM
KU3HA ¥ TIO3BOJISIONIME OpPHUEHTUPOBATHCA B OKPYKAIOIIEM MHUpPE, BOCHHUTATh 4YEJIOBEKa,
OCO3HAIOILET0 ce0s YaCThIO MPUPOIBL.

Peanuzanus naHHOW mporpamMmbl B Ipoiiecce OOydeHHUs IMO3BOJIUT Y4allUMCS YCBOUTH
KITFOUEBBIC XUMHUYCCKHE KOMIICTCHIIMM W TOHITH POJIb XUMHH CPEIH JAPYTrUX HAYK O MPUPOJIE,
3HAYEHHE €€ I YeIOBEUYECTRA.

[TporpamMmma mpejraraetcst 1Jis pabOTHl 1O HOBBIM ydeOHWKaM xumuu aBTopoB [.E.
Pymsutuca u ®.I. ®enpamana, npomenmum skcneptusdy PAH u PAO u Bowegmwum B
denepalbHBIN MEepeueHb YIeOHUKOB, pEeKOMEHIOBAHHBIX MUHHCTEPCTBOM O0pa3oBaHUS M HAYKH

P® x ucnonb3oBaHnio B 00pa30BaTeIbHON Mpoliecce B 00mIe00pa30BaTEIbHBIX YUPEXKICHUAX Ha
2022 — 2023 yueOHsblii TOA.



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

[Tpeamer «XuMUA»BXOIUT B 00pa3oBaTesIbHYI0 001acTh «EcTeCTBO3HAHMEY.

[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 MOJIUTEXHUYECKYIONOATOTOBKY YYalIUXCA.

2. OcHOBHBIE 0COOEHHOCTH Padoyeil MPOrpaMmbl.

Pabouas mporpamma paccuuTaHa Ha 68 yueOHBIX YacoB B COOTBETCTBUU CKaJE€HIapHBIM
0a3uCHBIM y4eOHBIM IUTAHOM, IpeaycMaTpuBarommM 34 yueOnbix Henmenu B 2021/2022 yueGHOM
rony aus 11 kiacca:

- Jlns WTOTOBOIO TIOBTOPEHHS] W YCHEIIHOW TOATOTOBKM K OJK3aMEHYy 10 XHMUH,
OpraHu3yeTcsl IOBTOPEHUE BCEX TEM, U3yUCHHBIX Ha CTaplIel CTYIEHH.

- [IpumeHeHHE JEKUMOHHO-CEMHUHAPCKOIO METOJa M MOAYJIBHOIO OOYYEHHS IO3BOJISIEOT
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 BpeMmeHu. Takas Qopma opraHu3aluy 3aHATHHA
MO3BOJISIET YCWJIMTH TPAKTHUECKYI0 W TPHUKIAIHYIO HAIlPaBIEHHOCTh MPENOIaBaHMs,
aKTHBHeE MPHOOLIATh yJalIuXcsl K paboTe ¢ y4eOHUKOM U JPYTUMH Y4eOHBIMH OCOOUSIMH,
o0ecrieunB B pe3yibTare 0oJiee BRICOKHI YPOBEHb MOJATOTOBKH MIKOJIHHUKOB TI0 XUMUHU

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 TI03HABATEIBHBIX WHTEPECOB M HHTEIUICKTYAIBHBIX CIOCOOHOCTEH 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,
HE0OXOIMMOCTH XMMHUYECKH TPAMOTHOT'O OTHOIIICHHS K CBOEMY 3JIOPOBBIO M 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, TMPEAYNPEKICHHS SBICHUN, HAHOCSIIMX Bped 30POBBIO UEJOBEKa U
OKpY>Karollen cpene.



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

Pabouas nmporpamma npenycmarpuBaer GOpMHpOBaHHE Y yYalIUXcs 00IIey4eOHbIX YMEHUM
M HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB JEATEIHHOCTH M KIIOUEBBIX KOMIIETEHIMH. B 3TOoM
HaIpaBlIEHUU npuopumemamuy Ajid y4eOHOro mpeamera «XHUMHs» B CTaplIel IKoje Ha 0a30BOM
YPOBHE SIBJISIFOTCS:
-YyMEHHE CaMOCTOATEIbHO W MOTHBUPOBAHHO OPraHHU30BBIBaTh CBOIO  I103HABATEIBHYIO
NEeSATEAbHOCTH (OT MOCTAHOBKH €M JI0 TIOJIYYCHHS U OLICHKU PE3yJIbTaTa);
-HCI0JIb30BaHKE 3JIEMEHTOB IPUUUHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAJILHOTO aHAIN34;
-OIpEeICJICHIE CYIIHOCTHBIX XapaKTEPUCTUK U3YIaeMOT0 OOhEKTa;
-YMEHHE Pa3BepHYTO OOOCHOBHIBAThH CYXICHUS, JaBaTh OMPEICICHUS, TPUBOIUTH 10Ka3aTEIbCTBA;
-OLICHMBAaHUE U KOPPEKTHPOBKA CBOETrO IIOBEJCHUS B OKPYXKAIOIICH Cpene, BBINOJIHEHUE B
MPAKTUYECKON ACSITEILHOCTU U B TIOBCETHEBHOM KU3HU IKOJIOTUYECKUX TPeOOBaHUI;
-HCIIOJIH30BAHUE MYJBTUMEIUHHBIX PECYpCOB M KOMITBIOTEPHBIX TEXHOJOTUW i 00paboTKH,
nepenavyu, cucreMaTusaluuu uHpopmanuu, co3gaHus 0a3 JaHHBIX, MPE3CHTALMU PEe3yJIbTaToOB
[M03HABATEJILHON U IPAKTUYECKOMN AEATEIbHOCTH.

5. Meroanuyeckue peKOMeHAAIUN U TEXHOJOTHYeCKHe MOIX0AbI

B xone npenogaBanus XuMHUM B CTapIIei IKOJIE B LIEJIX peaanu3alyy JHYHOCTHO-
OPUEHTUPOBAHHOTO TMOIX0/1a B O0YUEHUH YYAIIUXCS UCTIOIB3YIOTCS CIEAYIONIe 00pa3oBaTeIbHbIe
TEXHOJIOTHH: 3I0pOBbecOeperaroIne, MoylIbHO-0109HbIe, THOPMAIIMOHHO-
KOMMYHHKAITMOHHBIC, TECTOBBIE, YPOBHEBOH nuddepeHiinanum, rpynnoBoi e TeIbHOCTH,
OpraHU3aIH CAaMOCTOSATEILHON pabOThI, HCCIIEI0BATEIbCKHUE.

Jnst mocTuKEeHUs MOCTaBICHHBIX 00pa30BaTENIbHBIX, BOCIIUTATEIBHBIX U PA3BUBAIOIINX
L[eJIeH UCTIONIB3YIOTCS METO/IbI O0YUCHUS . ClI0BeCHble, HANIIOHble; NPAKmMUuiecKue, NoUcKosble;
uccredosamenvbekue, penpooyKmusHble.

A Takke HCHOJB3YIOTCS pasiinyHble (GOpMBbI O00yYeHHSs: JIEKLHUS,CEMUHAP-NPAKTUKYM,
UKT-npe3enTanus, XUMHYECKUN JUKTAHT, Pa3IUIHBIC BUJIBI CAMOCTOSTEIBHBIX PabOT, TECT, 3a4eT.

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

Ypox — nexyus. B TedeHNE ABYX 4aCOB M3JIAraeTcsl BECb TEOPETUUECKHUI MaTepual TeMbl. Ha
ocHOBe (poHTanmpHONM OeceApl C KJIaccOM, MPUBIEUYECHHUE YYAIIUXCS K OOBSICHEHUIO YYHUTETh
BBISICHSIET, KaK YCBAWBAIOTCS BOIPOCHl Teopuu. JlocTmxeHuto Oosiee 3PGHEKTUBHOTO KOHEYHOTO
pe3ynbTata CIOCOOCTBYIOT, DJIEMEHTHI MEPBUYHOTO KOHTPOJS (HAmpuUMeEp, OTBEThl Ha BOMPOCHI,
JTUKTAHTHI, TECTHl U T.N1.) Ha 9THUX k€ ypokax paccMaTpHBAIOTCS CIydyad MPUMEHEHHS BOMPOCOB
TEOpUU K BBHIMOJHEHHIO HECIOXKHBIX 3amaHuil. OOpa3ipl pelleHUu MOKa3bIBaCT YUYUTENb WIH
Han0oJiee MOATOTOBICHHBIA YUUTENIEM YUAIIUNUCS. Y Yaliuecs Mpyu 5TOM KOHCIIEKTHPYIOT JIEKIIUIO.

Ypok - npaxmuxym. OCHOBHas 3a/jiadya YpOKOB MpPaKTUYECKHX 3aHATUN 3aKIIOYaeTcs B
3aKpEIUICHUH U YriayOJeHWH TEOPETUUYECKOro MaTepHhayia M3JIOKEHHOTO Ha Jekuuu. Ha ocHoBe
OTpOoca yYalluxcsl U MOBTOPEHUS BOIMPOCOB TEOPUH HA HECKOJBKUX YPOKAaX Y4HUTEIh JOOUBAETCS
TOrO, 4YTOOBI BCE Y4YalHeCs YCBOWJIM OCHOBHBIE BOIIPOCHI TEOPHH HA YPOBHE MPOTPAMMHBIX
TpeboBanuii. 3mech ke ocymecTBisiercs auddepeHupoBaHHas paboTa C y4eTOM HHTEpeca
KOKJIOTO YYCHHKA, BBIPAOATHIBAIOTCS YMEHUS H HABBIKA COCTaBJIEHUS 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 ¢ MOCIASAYIOMNUM 00CYXICHHEM PE3yIHTaTOB Ha 3TOM K€ YPOKE,
BEJIETCSI UCTIPABICHHUE 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,
ydaiieMmycsi HaJio 3HaTh BOMPOCHI TEOPHH (3amucaTh HYXHbIE (DOPMYJIbI, MOHUMATh UX CMBICI,
pacckasarhb 0 COJIEpYKaHHH BOTIPOCA).




Oco0OeHHOCTH OPTOMEAMYECKOTO PEeKHMMa IIKOJIbI-MHTEpHATa Jii OOJIbHBIX CKOJHMO30M
yUYaIUXCcsl YYUTHIBAIOTCS B BRIOOpE MPHEMOB 00y4eHHsl HA YPOKax: MPOBEICHUE B TEYCHHUE YpPOKa
2-3 (pu3KyNbTMUHYTOK, COOJIIOJICHHE DPEKMMa KOHTPOJIS HaJ OCAaHKOW Y4YeHHKa Npu padore 3a
Y4EOHBIM CTOJIOM.

B kauecTBe MeToanueckoi U HHPOPMAIIMOHHOM MOAJIEPKKH UCIIONIb3YIOTCS MHTEPAKTUBHBIE
HarJsgHbIe TTocoOmsi, pecypcbl MHTepHeTa, (hoHa 1udpoBeix odpazoBaTenbHBIX pecypcoB (LIOP)
LlenTpa noBblmeHUs: KBATU(PUKAIIMK 1 HTHPOPMAIIMOHHO-METOANYECKON paboThl I'. MarHuTOropcka
Y IIKOJIBHOW MEIUATEKHU.

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

MaTeMaTHKAa: CBSI3b MEXJy BEJIMYMHAMM MacChl M 4YMCIOM MOJIEH BELIECTBA, MEXAY
KOJIMYECTBOM BELIECTBA U TEIUIOBOW DHEPIUEH, BBIACIMBILIEHCS WU IOIVIOTUBILEHCS B PE3yJIbTaTe
XMMHUYECKOTO B3aUMOJICHCTBHS, BBIPAXKACTCS MPSMOI TPOMOPIIMOHATIBHON 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 UCIIOJIB30BAHUEM MTOHATHH «IIPOLICHTY, «IIPOINOPLHUA», «yPAaBHEHUE.

uHpopmatuka m UKT: nHaBbiku ucnonb3oBanuss 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 XUMHMYECKUX DJIEMEHTOB (MHKpO- U
MakKpO3JIEMEHTOB) M HX COEJAMHEHUH B pa3IUYHbIX OHMOJOTMYECKHX  Ipoleccax (TeHEeTHKa,
MeTaboJIU3M | T.1I.).

¢pu3uKa: 3HaHUE OOIIMX OOBEKTOB H3YYEHHs, TaKUX KakK BEIIECTBO, €r0 CTPOECHUE U
CBOWCTBAa Ha MHUKPO- M MaKpOYpPOBHSX OpraHu3aliu. 3HaHUS (U3NYECKUX 3aKOHOB COXpaHEHUs
(Maccbl, 3apsja, SHEPruy) U IPUHLKIIA MUHUMYMa MOTEHIUAIBHON 3HEPIrUU UCHOJIb3YHOTCS JUIS
COCTaBJICHUS MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM peakLuii, TEpPMOXUMUYECKUX YPAaBHEHUM.



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
M3MEHATH €ro B IpeJeNax rojloBoil CyMMbI 4acoB. Pacnipenenenue yacoB o Temam 6a3upyercsi 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.

Pabouas mporpaMmma opHeHTHPOBaHA HA YYCOHHUK:
Pyozumuc I'.E., @envoman @.I'. Xumusa. 11knacc. Mockea, IIpoceeuienue, 2021 2.

TPEBOBAHMA K YPOBHIO IIOATI'OTOBKH OBYYAIOLIUXCS HA
CTYIIEHU CPEJHET' O (ITIOJIHOI'O) OBPA3OBAHUA

B pesynbrare nzydeHus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJDKEH

3namov/noHuUMams:

- 8aXcHelluue XumuuecKkue nOHAmMuUA: BEECTBO, XUMUUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE ATOMHASI U MOJIEKYJISIPHASI MacChl, MOH, AJJIOTPONUS, U30TOMNbI, XUMUYECKas CBS3b,
AIEKTPOOTPHUIIATEIHBHOCTD, BAJIGHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIN
00BEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS, PACTBOPHI, SJEKTPOIHUT U
HEDJICKTPOJIUT, JICKTPOIUTHUECCKAS JUCCOIMAINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHUE, TETIOBOH 2 (EKT peaKIuu, CKOPOCTh XUMHUYECKON PEaKIny, KaTaaus,
XUMHUYECKOE PaBHOBECHE, YTIIIEPOAHBIN CKelleT, (DYHKIIMOHAIbHAS TPYIINa, U30MEpHs, TOMOJIOTHUS;

- OCHOGHbIE 3AKOHbI XUMUU: COXPAHEHUS MACCHI BELIECTB, IOCTOSHCTBA COCTABA,
MEPUONYECKUI 3aKOH;

- OCHOGHbIE Meopuu XUMUU: XUMUYECKOHN CBA3H, JIEKTPOIUTHUECKON TUCCOIMAIUH,
CTPOCHUSI OPTAaHUUECKUX COCAMHEHU;

- GavICHellUe 6eUieCmea U Mamepuasbl: OCHOBHbIE METAJUIbI U CIUIABBI, CEpHas, COJIsIHas,
a30THas U YKCYCHAsl KUCIIOTHI; IEJI0YH, aMMUaK, MUHEPAJIbHbIE YI0OpEHUs, METaH, dTHJICH,
arieTusieH, 0€H30I1, TaHOJM, XKUPBI, MbLIA, TIIOK03a, cCaxapo3a, KpaxMal, KleT4yaTka, OelKH,
HMCKYCCTBEHHBIC U CUHTETUYECKHE BOJIOKHA, KAYIyKH, MJIACTMACCHI;

ymembw:

- Hazpleamb W3YYCHHBIE BEIIECTBA [0 «TPUBHAIBHOWY» WM  MEXKIYHApOIHOM
HOMEHKJIATypE;

- onpeodenams. BAICHTHOCTb W CTENEHb OKHUCJICHUS XWMHUUYECKHX DJIEMEHTOB, THII
XUMHUYECKOM CBA3M B COCIMHEHMSX, 3apsA]l MOHA, XapakTep Cpeabl B BOAHBIX pPACTBOpax
HEOPraHUYECKNX COCJAMHECHHUM, OKHCIWUTEIh W BOCCTAHOBHUTENb, MPHUHAIJICKHOCTh BEIIECTB K
Pa3IMYHBIM KJaccaM OPraHU4eCKUX COEIMHEHUI;

- XapaKmepu30eamsp: >IEMEHTHI MAJIBIX TIEPUOOB MO UX IMOJIOKEHHUIO B MEPHUOIHICCKOM
cucreme /.M. MenaeneeBa; oOmpe XMMHYCCKHE CBOMCTBA METAJIJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX W OPTaHMYECKUX COCIUHECHHM; CTPOCHHE W XWMHUYECKHE CBOMNCTBA
M3y4YEHHBIX OPraHUYECKUX COCTMHEHU;

- 00bACHAMb. 3aBUCHMOCTh CBOWCTB BEIIECTB OT WX COCTaBa W CTPOCHHS; MPHUPOIY
XUMHUYECKOM CBSI3M (MOHHOM, KOBAaJEHTHOM, METANIMUYECKON ), 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
PEeaKIH ¥ MOJ0KESHUSI XHMUYECKOTO PABHOBECHUS OT PA3IUYHBIX (PaKTOPOB:

- 8bINOJIHAMb XUMUYECKUN SKCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEHIIINX HEOPTaHUUYECKUX
Y OpPTaHUYECKUX BEIIECTB;



- npPo60oOump CaMOCTOSTEIBHBIA TONUCK XMMHYECKONH HH(OPMAIMH C HCIOJIb30BAaHHEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WuTtepHeTa); NCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHHU U 00pabOTKK M Iepeadydl XMMUYEeCKON
uH(OpMALIUY U €€ TIPEACTaBICHUS B Pa3IMUHBIX (hopmax;

UCROJIb308aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmelbHOCmU U
NO6CEOHEBHOI HCUZHU OJIA:

- 00BSICHEHUSI XUMUYECKUX SABICHUN, TPOUCXOASIINX B IPUPOIE, OBITY U Ha MIPOU3BO/ICTBE;

- Ompe/eicHUs BO3MOXKHOCTH IPOTEKAHUS XWMHUYECKUX IMPEBPANICHUH B Pa3IUYHBIX
YCIIOBHSIX M OIICHKH UX MOCJEICTBHIA;

- DKOJIOTUYECKU TPAMOTHOTO TIOBE/ICHUS B OKPYXKAFOIIEH cpelie;

- OLICHKHM BIUSHHS XHUMHUYECKOTO 3arps3HEHUS] OKPY)KAIOLIEH Cpeabl Ha OpraHu3M YeJOBeKa
U JIPYTHE )KUBbIC OPTaHNU3MBI,

- 0Oe3omacHOro oOpaimieHusi ¢ TOPIOYMMHU M TOKCHYHBIMH BELIECTBAMH, JaOOpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

- KPUTHUYECKOW OIECHKH JIOCTOBEPHOCTH XHMHUYECKOH WH(POpPMAILUH, TMOCTyNAroIeH u3
Pa3HBIX HCTOYHHUKOB.



COAEPKXAHUE TEM YYEBHOI'O KYPCA

Tema 1. Bakneiimme XUMHYeCKHEe MOHSATHS U 3aKOHBI (8 YacoB)

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

3aKOH COXpPaHEHHMS MAacChl BEILECTB, 3aKOH COXPAHEHHS W MPEBpAIICHUs SHEPrUU MpHU
XMMHYECKHUX  pPEAaKLMSIX, 3aKOH T[OCTOSIHCTBA COCTaBa. BemiectBa  MOJEKYJISIPHOIO H
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 TIEPUOJUYECKON CUCTEMbl XUMUUECKUX 3JIEMEHTOB C TEOPUEH CTPOECHUS
atoMoB. KOpOTKMii W AJIMHHBIA BapHaHThl TAOJIHMIBI XUMHUYECKUX 3JIEMEHTOB. llonokeHue B
MEPUOJINYECKON CUCTEeME XUMHUYECKUX OJJIEMEHTOB BOJOPOJA, JIAHTAHOUIOB, AKTUHOHUJIOB U
HCKYCCTBEHHO IMOJTYYEHHBIX 3JIEMEHTOB.

BajieHTHOCTP ¥  BaJICHTHBIE BO3MOXKHOCTH aTOMOB. llepuoandeckoe u3MEHEHHUE
BAJICHTHOCTH U pa3MEPOB aTOMOB.

Pacyernble 3agauu. BerumciieHne wmacchl, oObeMa WM KOJIMYECTBA BEIIECTBA 10
M3BECTHON Macce, 00beMy WM KOJUYECTBY BEIIECTBA OJAHOTO M3 BCTYNMHMBIIMX B PEAKIUIO WM
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.
DNeKTpoOTpUlIaTeIbHOCTh. CTeneHb OKuciaeHus. Metaunueckas cCBs3b. BomopoaHas CBS3b.
[IpocTpancTBEHHOE CTPOCHHUE MOJIEKYJI HEOPTAaHMYECKUX M OPTaHMYECKUX BEILECTB.

TuIbl KPUCTAUIMYECKUX PEHISTOK U CBOMCTBA BeliecTB. [I[puunHbBI MHOTOOOpa3us BEIIECTB:
M30MEpHs, TOMOJIOTHS, aJNIOTPOIIUSI, U30TOMHS.

JemoHcTpanuu. Mojenu HMOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX W  METaUIMYECKHUX
KpUCTANINYeCKUX pemeTok. dddext Tunpans. Moxenn MoJeKys ©30MEpPOB, TOMOJIOTOB.

PacyerHble 3anauu. Bpruncinenue maccbl (KOnIM4YecTBa BeHIECTBA, 00beMa) MPOIYKTa
peakuuu, €cld JUIsl €ro IOJydYeHUs JaH PacTBOP C ONPEIEICHHONM MacCOBOM JOJEH MCXOIHOTO
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.
Oueprus aktuBanuu. Katanus u karanuzatopsl. O0patuMocTh peakiuil. XMMHUECKOe PaBHOBECHE.
CMmemenue paBHOBecHs TMoJ JAeWcTBUeM pa3nuuHbiX (akrtopoB. [lpunmun Jlelllatense.
[Ipon3BoICTBO CEpHON KUCIOTHI 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
peakiuu, ecilii W3BECTHA Macca MCXOJHOTO BEIIECTBA, COJEPIKAIIEro OIpPENEICHHYIO OO0
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'uoponuz opeanuueckux u HeopeaHUUecKux coeOUHeHuUl.

IpakTnyeckas padora. [Ipurorosienue pacTBopa ¢ 3aJJlaHHON MOJISIPHOW KOHLEHTpAIIUEH

Tema 5.97exkTpoxumMmnyeckue peakuuu(S 4acos)

XUMHUYEeCKUEe UCTOYHUKU TOKa. P cTaHIapTHBIX AJEKTPOAHBIX MOTEHIMATOB. DIEKTPOIHU3
pacTBOPOB U PACIUIABOB. [lonamue o koppo3uu memannos. Cnocobwvl 3auumsl Om KOPpo3uuU.

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 HOATpyMI (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 METAJIJIOB.

JemoncTpanuu. O3HakoMJeHHME ¢ oOpasllaMd METauIOB M HUX  COCIUHEHUH.
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 3xcnepuMeHTAIbHBIX 3214 10 TeMe «MeTasln).

Tema 7. Hemeraminl (10 yacoB)

O630p cBoiicTB HeMmeTawioB. OKUCIUTEILHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA THUITHYHBIX
HemeTaoB. OKCH/IbI HEMETAJUIOB U KUCIIOPOIOCOAEpIKaIlNe KUCIOTh. Bogopoaubie coequHenns
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
coeMHEHUsIMU (paboTa ¢ KoJuleKIMsIiMH). Pacrio3HaBaHue XJIOpHUIOB, Cy/Ib(aToB, KapOOHATOB.

['eneTnueckas cBS3b HEOPraHUYECKUX U OPIraHUYECKUX BEIECTB.

IIpakTnyeckas padora.Penienue 3kcnepuMeHTANIBHBIX 3a/1a4 o Teme «HemeTanab».

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/ 4). PemeHue SKCIEpUMEHTANBHBIX 3aa4 IO HEOPraHMYEeCKOM XHMUU;

peIICHUC OJKCIICPUMCHTAJIBHBIX 3ala4 II10 OpFaHHqCCKOﬁ XAMHHU; PCHICHUC [MPAKTUYCCKUX
PaCUYCTHBIX 3a4a4; IMMOJIYUYCHHUC, CO6I/IpaHI/Ie H paClio3HaBaHUEC Ira3oB.
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TEMATHYECKOE INTAHUPOBAHHME

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

1. Baxueiimue xumuueckue 7 - - -
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 9 1 2 -

8. XUMUS U )KU3HD 5 - - -

9. [TpakTKyMm,000011eHIE 7 1 - S)
Hroro: 66 5 6 7
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Kpurepun 1 HOpMbI OLIEHKH 3HAHU M YMEHHU 00y4al0IMXCs

KoHTpoib pe3ynbTaToB 00yueHUs SBISETCS OJHOW M3 BAKHEUIINX KOMIIOHEHTOB Ipoliecca
oOyuenust xumuu. B mporiecce 00ydeHus TOMKHBI ObITh YCTAHOBJICHBI YETKHE B3aUMOCBSI3H MEXTY
HNOHATHSAMHU, (QOPMUPYEMBIMH y ydammxcs. VMeHHO TakuM o00pa3oM y HHUX CO3JaeTcs
onpezeneHHas cucreMa 3HaHuWid. Kakmas HoBas TeMa paccMaTpuBaeTcs JIMIIb MOCIE TOro, Kak
YUHTEIIb MPOBEAET KOHTPOJIb OLCHUBAHUS YPOBHS YCBOCHUS IOJYyYEHHBIX 3HAHUM NI BOCIPUATHUSA
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 MOHSATHH, TOTMYECKU CBS3aHHBIX 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 AJIL YYUTCIIA XUMHUU JOJIKHBI 6BITI: HMCIOIIUCCA B IpOorpamMmax
pyOpukH «JlocTikeHne nMpeIMeTHbIX, METAPEAMETHBIX U IMYHOCTHBIX PE3YIbTaTOBY.

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

BBosHBIN AKTyanusaius OnopHbBIX IIpeaBapuTEABHBIA KOHTPOIL OCYIISCTBISIOT JIIs
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
IMO3HABATEIBHOI0 IIpoIlecca | KaYecTBa YCBOCHHS XUMHUUYECKHUX 3HAHUNA B
YMEHHUH, pACCMOTPEHHBLIX Ha YPOKE
Tematuueckuii | Mrorosas npoBepka mo TeMe| IIpoBoaMTCS MOCIE M3YUEHHS KAKOr0-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 y4eOHOIro MaTeprasa 3a BeCh| pabdoThl/KOHTPOJILHOrO TecTa Mk B hopme I UA
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>KHO IPOBOAMTH Ha JTalax aKkTyaJlu3alvy 3HAHUW, U3y4EHUs HOBOI'O MaTepUasa, 3aKpeILICHUs U
COBEPILIEHCTBOBAHNS 3HAHWW M IPOBEPKH YCBOECHMS HOBOIO Marepuana. Bompocel yuurens uist
KpaTKOro ornpoca JO0JKHBI ObITh JTAKOHUYHBI, COPMYIMPOBAHBI B MOHATHBIX YUEHHKY TEPMUHAX U
TpeOoBaTh KpaTkoro orBera. Jlis HSKOHOMHM BpPEMEHH MOXHO UCHOJIb30BaTh KAPTOUKU C
BOIIPOCAMH, HA KOTOPBIE YUEHUKHU TOTOBATCS OTBETUTH 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,
UCTIpaBJICHHE JOMYIIEHHBIX OIINOOK, TOMOTHEHHUE.

ITpu nmpoBeneHnM onpoca IOIYCKaeTCs 3a1aBaTh ydalleMycsl HaBOJAIIHME BOIPOCHI JJIS TOTO,
9TOOBI MMOMOYb €My C(HOPMYIMPOBATH CBOM MBICIHA. MOTYT OBITh M JIOTIOJHHUTEIBHBIE BOMPOCHI,
€CIIM OHU HEO0OXOMMBI AJIs IPEJICTOAIIEr0 U3y4eHUs: HOBOTo MaTepHuaia. Bo Bpems ycTHOro orsera
y4Yalerocs: y4yuTellb HMEET BO3MOKHOCTb 33/aTh JIONOJIHUTENBHBIM BOIPOC IUArHOCTHYECKOTO
XapakTepa, KOTOPHII IOMOKET BBIABUTH COCTOSIHAE 3HAaHUI U YMEHUI OTBEYAIOILIETO.

[IpoBeneHne yCTHOrO MHAMBHUIYAJIBHOTO KOHTPOJIA TpeOYeT OT yduTens cOOpaHHOCTH U
BHUMaHUs, TaK KaKk HE0OX0 MO 3a 5-10 MUHYT BBISIBUTH 3HAHUS YYalLIUXCs B KJIacce.

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 HEMOIHBIA 0TBET. ECli yueHHK HEOTHOKPAaTHO
JIOIOJIHSIT OTBETHI JPYTUX OJHOKJIACCHUKOB, TO MOXKHO ITOCTaBUTh €My OOLIYI0 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 U3JI0KEH B ONPEEIIEHHON II0CIIEe10BaTEIbHOCTH,

- 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 CYILIECTBEHHAs OIIMOKa WX OTBET
HETIOJHBIN, TOCTPOEH HECBA3HO.

OtMmerka «2»:

- OTBET 0OHAPYKMBAET HEMTOHUMAaHUE OCHOBHOI'O COJIEpKaHMsI yueOHOTro

MaTepuaia,

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

Ormerka «1»:

- OTCYTCTBHE OTBETA.

@poHTaNTbHAA KOHTpoJHMpylomass Oeceqa OOBIYHO JOCTAaTOYHO KpaTKOBpEMEHHA.
Bomnpockl, kak U BO BCsAKOM Apyroit Geceze, TpeOyrOT KpaTKOro OTBETa, MOITOMY 3a OJUH TaKou
OTBET YYCHHUKY CTaBUTh OLIEHKY Henb3s. Hy)kHO 3apaHee HaMETUTh T€X YYEHHMKOB, OTBET KOTOPBIX
BO BpeMsi Oecesibl XOTAT OLIEHUTh, U 33aBaTh UM II€JICHANPaBICHHO 3allJIaHUPOBaHHbIE JUIs Oece/ bl
Bonpockl. OIHaKoO He clieAyeT 3a7aBaTh MOJAPSA BOIPOCH OAHOMY U TOMY )K€ Y4eHUKY. PaboTarh
JOJDKEH Bech Kiacc. PpoHTanbHas Oecella MOXKET COYETaThCs C YCTHBIM YY€TOM 3HAaHUH, Korja
HECKOJIbKO yYalllUXCsl TOTOBATCS K OTBETY y JOCKH. CII0)KHOCTh pabOThI 3aKJIIOUAETCSI B TOM, UTOOBI
HE YIyCKaTh U3 TOJIsI 3peHHUs KJI1acc, yUaCTBYIOIIMI B Oecelie, U yJalluxcs, OTBEYAIOIINUX Y JOCKH.

3aueT - 3TO METOJl YCTHOTO KOHTPOJSI, KOTJa YYEHHMKaM MpPeIOCTaBISETCS] BO3MOXKHOCTh
Oosee TUTETBHO W OOCTOATENBHO OTBETUTh Ha Bompoc. OOBIYHO 3a4eT Ha3zHadaeTcs BO
BHEYpPOUHOE BpeMs; KJIacC MPU 3TOM pas3felisieTcsl Ha JABE WJIM TPU IPYIIIbI, KOTOPbIE IPUXOJAT Ha
3a4eT Mo odvepenu B pasHoe Bpems. O NMpoOBEIEHMHU 3adeTa yUMTeNb COOOINaeT 3apaHee, YTOOBI
y4anirecst MOTJid K HeMy HOJATOTOBUTHCS. JIJ1sl MOJTOTOBKY K 3a4€Ty YUUTENb COCTABIISET BOMPOCHI,
a TakKe IMPUMEpHBIE 3a/1a4M, PEKOMEHAYET JINTEPATYPY, NMPEABAPUTEIBHO ITPOBEPHUB, UMEETCS JIU
OHa B IIKOJbHOM OHOMoTeke. CpoKH MPOBEACHUS 3aueTa JOJKHBI ObITh M3BECTHBI 3aMECTUTEIIO
IUPEKTOpa MO y4eOHO-BOCIUTATENbHOW paboTe, YTOObI MOXHO OBUIO DPErylupoBaTh HArpysKy
yUamxcs.
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Knaccuueckuii 3ader mpeaycMaTpuBaeT BBISIBICHHE YPOBHS 3HAHHWM, YMEHHM U HABBIKOB
y4damnmxcsi Bo Bpemst Oecenibl yueHuka ¢ yunteneM. OH JaeT MOJHOE W TOYHOE MPEJCTaBlIeHUE 00
ypOoBHE OOYYEHHOCTH Ka)KJIOTO0 YYEHHKA, OJHAKO OTHHUMAaeT MHOTO BpPEMEHH, 4YTO BeAET 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 w™MeromaM TUHCHPMEHHON TIPOBEPKH pE3yJbTATOB OOYYEHHUS OTHOCSTCS THCbMEHHAs
KOHTpOJIbHAsE pabotra Ha 45 MuH, mpoBepouyHbie padoThl Ha 10-15 MuH (HampuMmep, pelieHue
pacyeTHBIX 3ajay), MUCbMEHHbIE JOMAIHUE 3aJ[aHUs, MHUCbMEHHBIA Y4eT 3HAHUM OTIEJIbHBIX
yyaluxcs o KapToykaMm, XUMHUUECKHe AUKTAHThI, 3aJJaHHUsI TECTOBOT'O TUIIA U T.I1.
[ToaroroBka ydvammxcsi K KOHTPOJILHOW paboTe yalle BCEero OCYIIECTBISETCS Ha
o0oO0maromux ypokax. O mpoBeeHUH KOHTPOJIBHON pabOThl yyaluXcs MPeAyIpexaaloT 3apaHee,
YTOOBI OHU MOTJIH IO OTOBUTHCSL.
Copep:xaHue KOHTPOJIbHOM paboOThl OXBaThbIBaeT BeChb HaumOoJee BaXKHBIM Marepuan
KOHTPOJINPYEMO TeMbI. B Takol 0OJbIIOi KOHTPOJILHOU paboTe 3aJaHusl JIOJDKHBI OBITh ¢TUHBIMU
JUIS y4Yalluxcs BCeX YpOBHEH pa3BUTHsS. B KOHTpOJbHYIO pabOTy pPEKOMEHIYeTCs BKIIIOUYaTh
pazHooOpa3Hbie 3agaHusi: 0000IIAIOIIME BOMPOCH], KAYECTBEHHBIE W 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, MOITOMY TETPAaU IJIsi KOHTPOJBHBIX pPabOT JODKHBI XPAHUTHCS B XUMHYECKOM
KaOuHeTe B TEUEHUH Y4eOHOTrOo roja.
Yuuteno WHOTJAA [TOBOJBHO TPYAHO OINPEICIUTh CTENEeHb CJIOXHOCTU T0JI00paHHBIX
3aaHuil. MeTOMUCTBl COBETYIOT BOCIOJIB30BATHCS CIENyIOIIUM IpuemMoM. Heobxommmo 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. MOXKHO B X0Jie MPEeABAPUTEIBHON CaMOCTOSATEIbHOM
paboThl MPEVIOKUTH HECKOIBbKO THIUYHBIX 3alaHUd W TMPOAHAIU3UPOBATH CTEMEHb HX
BBITIOJIHEHUS.
[Ipn olleHMBaHMM OTBETa Y4Yallerocss HEOOXOJUMO YUMUTHIBATH KAaueCTBO BBIMOJTHEHUS
paboTsl no 3aganusiM. KoHTponpHas paboTa OleHUBAETCS B IEIOM.
OT1merka «5»:
*  JIaH MOJTHBINA OTBET HAa OCHOBE M3YUYEHHBIX TEOPUI, BO3MOYKHA HECYIIIECTBEHHASI 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 BBITOTHEHUH ydeHHKOM OT 96 no 100% paboThl cTaBUTH OLIEHKY «5»; oT 76 1o 95%
paboThl - «»; 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 TMHCHMEHHON KOHTPOJIBHOW paboThl HEOOXOIMMO YUYUTHIBATH
TpeOoBaHUsI €AUHOTO OphorpaprUecKoro pexuma.

Bce pabotbl 00s3aTeNbHO OMKHBI OBITH MPOBEPEHBI K CIEAYIONMIEMY YPOKY, TPHU ITOM
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YYHUTENb JIODKEH COOMI0aTh TMOJHYH OOBEKTUBHOCTh. (0s3aTesieH aHalu3 Pe3yJbTaToB
NUCbMEHHOM paboThl U paboTa HaJ THNUYHBIMU omrOKkamu. OObsSBIEHHE OLIEHOK U aHaIMU3 padoT
TpeOyIOT OT YUUTENsl COOTBETCTBYIOIIETO MEIarOrMueCcKOro TakTa.

OrneHnBaHME TECTOBBIX PabOT

Tectbl, cocTosile U3 MATH BOIPOCOB MOXKHO HCIOJB30BaTh IOCIE H3YYEHHUS KaxJI0Tro
matepuaia (ypoka). Tect u3 10—15 BonpocoB ucnomnb3yeTcst [UIst IepUOINIecKOro KOHTpos. Tect
u3 20—30 BonpocoB HEOOXOAMMO HCIIOIb30BATh JJIS HTOTOBOTO KOHTPOJISL.

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

Ecnu onenka BeicTaBisieTcss B popme 3auer/He3adyer, TO 3a4eT CTABUTCS MPH BBIMOJIHEHUU
70% 3anmanuii. Takas ¢opma OLEHKH HCIOJIB3YEeTCs, €CIIM TECT COACPKUT YIPaKHEHUS Ha
pacniozHaBanue. Ecnu Tect oneHuBaercss mo mATHOAIBHONW CHUCTEME, TO CTaHIapTHbIE 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,

OtmeTKka «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.
Otmerka «1»:

. OTCYTCTBHE OTBETA HA 3aJlaHUE.

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

IIpakTuyeckue pabOThl MO XUMHUH BBINOJHSIOTCS B TETPAISAX ISl MPAKTUYECKUX PaOOT.
[Ipu oneHnBaHMM OTYETA MO BHINOIHEHUIO NMPAKTUUYECKON paboThl 0c000€ BHUMAHUE YIENeTcs
Ka4yeCTBY U MOJIHOTE CAMOCTOSATENBHBIX BHIBOJIOB YUCHHUKA.

KomuuecTtBo mpakTuueckux padoT onpeaeneHo B Iporpamme.

B Teuenue yueGHOrO ros1a TeTpaam A MPaAKTUYECKUX pabOT XpaHUTCS B LIKOJIE.

OT1merka «5»:

. OKCIIEpUMEHT BBINOJIHEH MOJHOCTBbIO. CrenaHbl NpaBWIbHBIE HAOMIOAECHUS U
BBIBOJIBI,

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

. OpPOSIBIIEHBl  OPraHU3AIlMOHHO-TPYAOBBIE  yMEHUS  (TOAJEepKUBACTCS
YHCTOTa PabOYero MecTa, MOPSIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YHOTCS
PEaKTUBBI).

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

OTmerka «4»:

* paboTa BBIOJHEHA, ClENaHbl MPAaBUIbHbIE HAOMIOJACHUS U BBIBOJBIL
SKCHEPUMEHT BBITIONIHEH HETOJHO WM HaONIOJAI0TCS HECYIIeCTBEHHBIE
omOKy B paboTe ¢ BellecTBaMH U PHOOpaMH.

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 MHCTPYKIUSAMU 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
ydamierocsi Ha MPaKTHYECKON padoTe, MPH BHIMOJIHEHUN YKa3aHHBIX pabOT HA OTMETKH
«1»u 2@».

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

Ouenka yMeHHIl pemiaTh 3KCIePUMEHTAIbHbIE 321a4H

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,
*  OKCIIEPUMEHT BBIMOJHEH MOJHOCTBIO,
*  JIaHO IIOJIHOE OOBSICHEHHE H CJI€JIaHbI BEIBOJIBI.
OTMmerka «4»:
®  [UIAaH PELIEHHs COCTABIIEH MPABUIBHO,
° OCYIIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB U 000pyI0BaHUS,
®  DKCIEPUMEHT BBIOJHEH IMOJIHOCTHIO,

e  JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 00BSICHEHUN 1 BBIBOIAX).

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

L4 OKCIICPUMCHT BBIIIOJIHEH HE MCHCC, YEM HAIIOJIOBUHY,JONYIIICHA CYHICCTBCHHAA

oImuoOKa B 00OBICHESHHUH U BEIBOJIAX,
®  OKCIEPUMEHT BBIMIOJIHEH MOJIHOCTHIO, OTYET 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 000PYIOBaHUs, B O0BSICHEHNUHU 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 peakimii, pororpadpuu, | http://shnic.narod.ru/
HEOpraHu4ecKon cripaBoyHast “H(GOpPMAITHsI
XUMHAN
9. | OTKpHBITHIH VY4eOHMK 10 XUMHH, Ta0InIa http://www.chemistry.ru
KOJUIEIK: XUMUS MenpneneeBa ¢ 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 — | CripaBovyHUK 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 XWUMHHU, 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.

[TonHBI TIepeYeHb 3JEKTPOHHBIX 00pa30BaTEIbHBIX W3JAaHWN MOXKHO HAWTH B MOCOOHH
«MUHTEPHET — yunremo: 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 xnaccel. Pa3BepHyToe TemaTuueckoe

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

nas uydenust npeamera no YMK I'.E. Pynsutuca u @.I'. @eabamana 11 kiaace

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

Kt
Ne Tema ypoka DJIeMeHThbI TpeOoBaHMsi K YPOBHIO Kpurepun ouenku DopMbI U Hom.
ypoKa Co/lepKaAHus NMOATOTOBKH MeTOobl 3ajaHue
TeopeTnueckue OCHOBBI 001 XUMUHU
Tema 1. Baxkneiimue xXuMu4ecKre NOHATHA U 3aKOHBI (7 4acoB)

1. Crpoenue atoMa. Snpo | 3HaTh oOcHOBHbIE Xumuue- | Kpurepun oueHku WunuBunyansua | §1,c.6.B.
AtoM. XuMn4eckui (IpOTOHBI, HEUTPOHBI) | CKUE TOHSATHUSA: BELIECTBO, | TEOPETUUYECKUX 3HAHUN 1, poHTaNbHAA, | 2-3
3JIeMEeHT. M30TOnBI. U DJIEKTPOHBI. XUMHUUYECKHUH 3JIEMEHT, aToM, pabota, padora | Iloaroro

W3oTonsLI. MOJIEKYJIa, C Y4eOHMKOM, BUTBCS K
[ToBTOpenue npoiineHHoro B | CocTaB aTOMHBIX SiZIEp | OTHOCUTENIbHAsA aTOMHAsg U CrnoBecHbIH, KOHTP.p
10 k1. MOJIEKYJISIPHAsl MacChl, HOH, HarJIsIIHBIH, ao.
M30TOIbl; YMETh YaCTUYHO-
ONpEACIATh 3aps MOHA IIOMCKOBBIN.
ITepBruuHBIi
KOHTPOJIb
3HAHUU

2. | 3aKOH COXpaHEHHsI MaCChl M | 3aKOH COXpaHEHUS YMeTh NPUMEHSTh 3aKOH Kpurepun ouenkun NupuBunyaneaa | §2,c.9.

DHEPrUH B XUMUU MAaccChl BELIECTB. 3aKOH | COXPaHEHMs MACChI BEILIECTBA | TEOPETUYECKUX 3HAHUU. s, ppoHTanbHas, | Ne2-4
COXpaHEHHUs U pabora, pabora
npespateHus. Jledexr C Y4eOHHMKOM,

MAacChl CI10BeCHBIM,
HarJIsS THBIHN,
YaCTUYHO-
IIOMCKOBBIM.

3. [Tepuoanueckuii 3aK0H. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kputepuu onenku NuauBunyansHa | §3,c.14-
Pacnpenenenue 3IeKTPOHOB | TIaBHbBIE M NOOOYHBIE | XUMHUYECKUE TOHSTHSL: TEOPETUYECKUX 3HAHUN. s, GpoHTanmbHas, | 15,Ne 2-




B aTOMax 3JIEMEHTOB MaJbIX | MOJATPYIIIbI, MAJIBIE U | IEPEXOHBIC SJIEMEHTHI. pabota, pabota | 4,TecTbl
MEPUOIOB. 00JIbIIIKE IEPUOBI. YMeTh ornpenensiTh C Y4EeOHUKOM,
Op6wurais, s-, p-, d- MaKCHMaJIbHOE YHCIIO CrnoBecHbIH,
opbuTanu, AJIEKTPOHOB Ha YPOBHE HaTJISTHBIN,
SHEPreTUYECKUE (cmoe) mo popmyie, YaCTUYHO-
MOIypOBHHU, CIIHH, XapaKTepu30BaTh MOPSA0K MOMCKOBBIH.
CIlapuBaHUE 3aI0JIHEHUS SIIEKTPOHAMU
3JIEKTPOHOB MOJIypOBHEHN B aTOMax [TepBuuHBII
XUMHUYECKUX AJIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3anmceIBaTh UX 3HAHHUI
AJIEKTPOHHBIE (POPMYIIBI U
rpaduyecKkre CXeMsl.
YMeTh naBarb
XapaKTePUCTUKY
XUMHUYECKUX IJIEMEHTOB I10
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHIO aTOMa.
Pacnpenenenue 351eKTpOHOB 3HaTb OCHOBHBIE Kpurepun ouenkun NunuBunyansHa | §4,c.22
B aTOMax OOJBIINX XUMUYECKUE TOHSTHS: TEOPETHYECKUX 3HAHUM. s, GponTanbHas, | Ne 1-5

1050 (i (0):!

MIEPEXO/IHBIE DJIEMEHTHI.
YMeTh onpenenarh
MaKCHMaJIbHOE YHCIIO
JJIEKTPOHOB Ha YPOBHE
(cnoe) mo opmyie,
XapaKTepU30BaTh MOPSIAOK
3aMoJHEHUS AIEKTPOHAMU
MOAYpPOBHEHN B aTOMax
XUMHYECKHUX 3JIEMEHTOB,
3aMUChIBaTh UX JIEKTPOHHbBIE
dhopmynsl u rpadudecKue
CXEMBI.

VYMeTh aBaTh
XapaKTEPUCTUKY

pabora, pabora
C Y4eOHUKOM,
CnoBecHBIH,
HarJIs AHBIHN,
YaCTHYHO-
MMOMCKOBBIH.

ITepBruuHbIi
KOHTpPOJIb
3HaHUHN
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XMMHYECKHX IIIEMEHTOB MO
MOJIOKEHHUIO B
MEPUOINYECKON CUCTEME U
CTPOEHHUIO aTOMaA.

[Tonoxenue B [ICXD JlanTOHOUTBI, YMeTb f0Ka3blBaTb Kpurepuun ouenku NunuBuayansHa | §5 c.25,
BOJIOPO/Ia, JAHTAHOUJIOB, Axtunoupl. VICKYCTBE | nBOMCTBEHHOE NONOMKEHME TEOPETUYECKUX 3HAHUU. s, ppoHTanbHas, | Ned
AKTUHOMJIOB UCKYCCTBEHHO HHO TTOJTY9CHHBIE BOZOPOAA B NEPUOANYECKON pabora, pabora
MOJTYYCHHBIX DJIEMEHTOB AJIEMEHTHI. cUCTeMe, OnpeaensTh C y4eOHUKOM,
MeCTOMoNOXKeHne
NAHTAaHOMA0B U aKTUHOWNAOB.
3HaTb 3HaveHue
NepuoAnNYECcKOro 3aKoHa u
nepuoanYecKomn cucTembl
BaneHTHOCTB U BaJICHTHBIC BanenTtHbie 3HATh BaJICHTHBIC BOSMOXKHOCTH Kpurepuu onenku CrioBecHBIH, §6
BO3MOYKHOCTH aTOMOB BO3MOYXHOCTH. ATOMOR 3/IEMEHTOB 2 MAIOro TEOPETUICCKIX 3HAHUU. HATJISTHBIN, C.31
nepuona, yMeTb 00BACHATH o
[Tepuomuueckoe n3menenne | CBoOOHBIE OpOUTAIH, y Kputepuu onieHKH yMEHUH | 4aCTHYHO- Ne4-7
NPpUYUHY UX BbICHICH BAJICHTHOCTHU . o
BaJICHTHOCTH M PaJInyCOB V3MeHEHHS aTOMHOTO | (]\). perIeHus: pacuETHHIX MTOMCKOBBIH.
aTOMOB. paauyca, yuciia YMeTh onpenensTh BaIEHTHOCTb 3aja4.
DHEPreTUYECKUX SIIEMEHTOB NpH 00pa3oBaniy XuM. | KpuTepuH OIEHKH [TepBruHBIil
YPOBHEI, uncia CBA3M 1O IOHOPHOAKICITOPHOMY | reqpeTHYeCKHX 3HAHUI. KOHTPOJITh
¥ 0OMEHHOMY MEXaHU3My. YMeTh
BaJICHTHBIX

JJIEKTPOHOB B
MIEPUOJIAaX U Tpynnax
IICX9

COCTABJIATH rpahuIecKre CXEMbI
CTpoeHI/IH BHCIUIHUX SHCKTpOHHLIX
CIIOE€B aTOMOB, ITOKA3bIBAIOIIINE
BaJICHTHBIEC BO3MOKHOCTH
HEKOTOPHIX aTOMOB XUM.
AJIEMEHTOB B BO30YKAEHHOM U
HEBO30YKIEHHOM COCTOSIHUU
YMeThb XapaKkTepu3oBaTh
HM3MEHEHHE PaJInyCOB aTOMOB XHM.
3JIEMEHTOB TIO TPYIMIaM U
HepHO}IaM, O6’I)HCHHTB HpI/I‘II/IHBI
3TUX HSMCHGHHﬁ, UX BJIMAHUC HA
BaJICHTHOCTH U O-B CBOMCTBA
aTOMOB.
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Tema 2. CTpoenue BemecTBa (7 4acoB)

8. OCHOBHBIE BUIBI KoBanenTtHas cBsi3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepuun onenku CI10BeCHBIH, §7,10
XUMUYECKOM cBsi3u oHHAast | pa3HOBUJIHOCTHU U CBSI3U, BUJIbI XUM. CBS3H, TEOPETHUYECKUX 3HAHUH. HaTJISIIHBIHN, ctp. 33
Y KOBQJICHTHAs CBS3b MEXaHHU3M MEXaHU3MBbI UX 00pa30BaHUs. YaCTUYHO-

o0Opa3oBaHMs YMeTh onpeaensaTh BUJ XUM. TTOMCKOBBIM.

9. CocTtaBieHUe JIEKTPOHHBIX CBA3U B IIPOCTHIX U CIOXKHBIX | KpuTepun oneHku §7 c.33-
(dbopMyIT BEIECTB ¢ BELIECTBAX, COCTABIAThH TEOPETHUYECKUX 3HAHUMH. 34
KOBAJICHTHOM CBSI3bIO CXeMbI 00pa30BaHUA

10. | Meramndeckas CBS3b. DNEeKTPOOTPULATENIBHO | BEUIECTB C Pa3IMYHBIMU Kputepun ouenku [IepBuunbIit §8,¢c
Bopopoanas cBs3b. CTh BUJIAMU CBSI3U TEOPETUYECKUX 3HAHUM. KOHTPOJIb 37Ne3

Bonopoanas, YMeTh 00BACHATh MEXaHU3M 3HAHUHI TECTBI
MeTan4ecKas o0Opa3oBaHus TOHOPHO-
CBSI3b AKIENTOPHOM, KOBAJICHTHOMN

CBSI3H, 0COOCHHOCTHU

BOJOPOJHOU CBSI3H.

11. | IlpocTpancTBEeHHOE I'ubpuau3anms 3HaTh OCHOBHbIE Kputepun ouenku §9,c.43
CTPOEHHUE MOJIEKYTT aTOMHBIX opOuTanei XapaKTePUCTUKU XUM. CBSI3H | TEOPETUUYECKUX 3HAHUU. Nos,

(nvHy, SHEPrHIo, TECTBI

HaIpaBIIEHHOCTb,
HAaCHIIIAeMOCTh).

YMeTh OKa3bIBaTh
3aBHCUMOCTH 3TUX
XapaKTePUCTHUK OT
pa3IuYHbIX (PaKTOPOB
(MIpOYHOCTH — OT
MIePEKPBIBAHUS DJIEKTPOHHBIX
00J1aK0B, THOPUIU3AITUS
CBSI3U M JIp.; HACKHIIIAEMOCTh
— OT BJICHTHBIX
BO3MOXXHOCTEH aTroma u Jp.)
3HaTh pa3nuyuHbIe (HOPMBI
MOJIEKYJI, OIPEIeIICHHE
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BCIICCTB ITOCTOAHHOI'O 1
IEPpEMEHHOI'O COCTaBa,
PAa3JINIHBIC BUABI

KpUCTAIJIMYCCKUX peH_IéTOK.

12.

CtpoeHue KpUCTalIOB.
Kpucrannnueckue pemerku.

BemecTtBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUSL..
Kpucranmnngeckue u
amop(dHbIC BelIecTBa.
Tumnst
KPUCTAJUTMYECKHUX
peleToK (aToMHas,
MOJIEKYJIIpHas, NOHHAs
1 METAJUITMIECKas ).
3aKOHOMEPHOCTh
CBOMCTB BEILIECTB OT
TUIIOB
KPHUCTAJUTMYECKOMN
PEIETKU.

3HaTh pazauuHbIe GOPMBI
MOJIEKYJI, OTIpEe/ICIICHIE
BEIIIECTB MOCTOSTHHOTO U
MEpPEMEHHOT0 COCTaBa,
pa3UYHbIC BUJIBI

KPpUCTAIUIMICCKUX peI_I_IéTOK.

Kpurepuu ouenku

TEOPETHICCKUX 3HAHUM.

§9,c. 48
Ne5

13.

[TprunHbl MHOTOOOpa3us
BEILIECTB

H3omepus, romonorus,
AIJIOTPOTIHSL.

3ajauu: BIYUCIICHUE
MAaccChI MPOYKTa
peakiuu (KoJIM4ecTBa
BelllecTBa, 00beMa)
€CJIH JIJISl €T0
MOJTy4eHUs JaH
pacTBop ¢
OIPENCIICHHON
MacCOBOM J0JEN.

Kpurepun ouenkun
TEOPETUUECKUX

3HaHUH.,yMEHHUN peniaTh

PpaCUYCTHBIC 3aJa1U.

§11,c.51
Ne4-5

14.

KonTpoubnas padora Nel
no remMaM «Ba:xHelue
XHMHYeCKHe MOHATHS U

Baxxueiinne
XAMUYECKHE 3aKOHBI,
113 u I[ICXDO Ha ocHOBE

Kpurepun oneHkun
MTUCHMEHHBIX
KOHTPOJIbHBIX PadoT.
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3aKOHBbI», «CTpoeHne

YUYCHUA O CTPOCHUU

BelleCTBA aToMoB. CTpoeHue
BELIECTBA.
Tema 3. Xumndeckue peakunu (7 4acoB)
15. | Knaccudukanus OBP. O6parumsie u Nwmers npeacrasinenue o Kpurepun ouenku §12,c 58
XUMHYECKUX peaKIui HEOOpaTUMbIC XUM-0U opMe TBHIKESHUS TEOPETUYECKUX 3HAHUU. Ne 1-3,
peakuuu. JK30- U MaTepuu. o-7
SHAOTEPMUYECKHE 3HATh CYIHOCTb XUM-i
peaxuuu. [IpaBuio peakiuu, 3aK0OH COXpaHEHUs
MIPOTEKAHUS PEAKIUi B | MAaCChl U DHEPTHH, €T
pacTBopax 3HAuEHUE.
16. | Kimaccudukamms 3HaTh NPU3HAKU Kpurepuu onenku §12,c 58
XUMUYECKHUX PeaKLnn KJIACCU(UKALUU XUM-X TEOPETUYECKUX 3HAHUM. Ne 4,
peaKkIui. 8-10
YMersb kinaccuuuupoBaTh
MIPeIJI0KEHHBIE XHUM-€
peaKuuy Wik caMum
MIPUBOJIUTH IPUMEPHI HA
pa3HbIE TUIIBI PEAKINI
17. | CkopoCcTh XUMHUYECKUX CKOpOCTh XMMUYECKUX | YMETh OOBACHSITH MEXaHH3MBI Kpurepun oueHku §13,Tect
peaximii PeaKIHid. peaiuii Ha IpUMEpe Opr-X u TEOPETUYECKHUX 3HAHHH. BI
AKTUBHPOBAHHBIN ;eOpraH_X Betects.
METb pCuIaTh 3aJa41 Ha
KOMILTEKC. 3aKkoH TEMIOBOt HheKT.
ACUCTBYROIIINUX MaACC. 3HATDb [IOHSITHE CKOPOCTH I
18. | CKOpOCTh XUMHUYECKUX Xumuueckas TOMOreHHO! H [eTePOreHHON Kpurepun ouenkun §13,xoH
peakiuii. Kunernuaeckoe KUHEeTHKa. [ oMorennas | PEaKiii. TEOPETHUCCKHUX 3HAHHIA. CIIEKT

YpaBHEHUE PEAKLIHH.

Y reTeporeHHas cpena.
DHeprusi akTUBaI1H.
Kunernueckoe
YpaBHEHHUE pPEaKLIUU

3HaTh (aKTOpHI, BAUSAIOMINE HA
CKOPOCTB peakuuy (Ipupoja
pearupyromunx BemecTs,
KOHIICHTpalus, mjioniaab
COIIPUKOCHOBEHMSI, TEMIIEPATypa)
YMeTh 00BICHATH AEHCTBUE
KaX10To (hakTopa, BIHSIOMIETO Ha
CKOPOCTH PeakIiy Ha IIPIMEepax.
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19. | Karanus Karanus, katanu3atop, | 3HaTh NOHATHE CKOPOCTH st Kpurepuun ouenku §14,c.70
HHTHOUTOP TOMOTCHHOH 1 TTePOreHHOR TEOPETUYECCKHUX 3HAHHIA. Ne 4
peardim. TECTHI
3HaTh (aKTOpHI, BIMUSIONINE HA
20. | XumMu4eckoe paBHOBECHE H XHUMHUYECKOe CKOPOCTH peaKiH (PHposa Kpurepun onenku §15,¢.73
CITIOCOOBI €T0 CMEIIICHUS paBHOBecue. [IpuHIUIT | pearupyronmx BelecTs, TEOPETUYECKUX 3HAHUU. JNe3 3az
Jle IllaTtense KOHIICHTpAIKS, INIOIIAadb aun
COIIPUKOCHOBEHIIS, TEMITEPATypa)
YMeTrh OOBSCHATH NENCTBHE
KaXoro (hakropa, BIHIOIIETO Ha
CKOpOCTH peaKIiy Ha TIPIMEepax.
3HaTh (aKTOPHI, BIUSAIONINE HA
CKOPOCTh peakluu (KaTaliu3aTop)
3HaThb CYITHOCTb U MEXaHU3M
KaTajaunia, MIpUMEHCHUC
KaTaju3aTopa U HHTHOUTOpa Ha
IIPaKTUKE.
21. | Ypok-00001eHue mo Teme Kputepun oneHku . Pabora B
«XMMUYECKHUE PEAKLII TEOPETHYECKUX 3HAHUM. napax.
Tema 4. PactBopnl (7 4acoB)
22. | lucriepcHble CUCTEMBI HucnepcHsie 3HaTh NOHATHE «aucnepcHas | Kputepun oneHku §16,c.78
cucreMbl. PacTBOpEL. cucTema» TEOPETUYECKUX 3HAHUM. Nel-3
I'pyboaucnepcHble YMeTh XxapakTepu30oBaTh
cuctembl. Konmonaapie | CBOMCTBA pa3IMYHBIX BHIOB
pacTBOpBL. AIPO30IIH. JUCIIEPCHBIX CUCTEM,
YKa3bIBaTh MPUUHHY
KOAaryJilfy KOJUIOUI0B U
3HAYEHUE 3TOTO SIBJICHMSL.
23. | CiocoObI BEIpaKeHUS MoutsipHas YMeTs pemiaTh 3a1a4M Ha Kpurepun ouenkun §17
KOHIIEHTpAIlU PacTBOPOB KOHIIEHTpaIus MIPUTOTOBJIEHUE PACTBOpA TEOPETUYECKUX ,c. 81
24. | Pemenwue 3a1a4 Ha ONPEACICHHON MOJISIPHOM 3HAHWM.,YMEHHI pelIaTh 3aa.1,2
MPUTOTOBJIEHUE PacTBOpa KOHLIEHTpaLlun pacyeTHbIE 3a/1auu. §17
oTpeieIEHHON MOJISIpHOM c. 81
KOHIIEHTpalUU 3a1.3,4.
25. | llpakTuyeckas padora Nel YMeTh TOTOBUTH Kpurepuu onenku [IpakTnueckas [Toxroro
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IIpuroroB/ienne pacreopa pacTBOpoOIpeAeIeHHON IIPAKTUYECKUX YMEHUH. pabora. PaGora | BUTH
¢ 3aJJaHHOM MOJISIPHOM MOJISIPHOW KOHLIEHTpaLUU. B Mapax OTYET
KOHLEeHTpanuei YMeTh N0Ib30BaThCS

J1a00paTOPHBIM

000py/IOBaHUEM.

26. | DnekTpoauTHYeCcKas DIIEKTPOJIUTHYECKAS YMeTb 0OBACHATH,ITOYEMY Kputepuu onenku §19¢
auccounanvs. Bonopoaselil | guccouuanus. pacTBOPHI BELIECTB C MOHHOW | TEOPETUYECKUX 3HAHUIA. 88,Ne 2-
MOKa3aTelb. CunbHble U ciiabbie Y KOBAJICHTHOM MOJISIPHOM 7

AJIEKTPOJIUTHI. CBS3bS IPOBOJAT
Bonopoansrit AJIEKTPUYECKUM TOK.
nokazarenb (pH). Ymets onpenensath Ph cpesp
C TIOMOIIIBIO BOJJOPOJIHOTO
MIOKa3aTess
27. | Peakuuu MOHHOTO OOMEHa Peakuuu moHHOTO YMeTh 00BAICHATH ¢ o3uiuil | Kputepun ouenku §20,c.
oOMeHa T3/l cymHOCTh XUMUYECKUX | TEOPETHUECKUX 3HAHUM. 92 Ne2-5
peaxui, MpoTeKaroNX B
BOJIHOW CpeJie.

28. | I'uaponu3 opraHuYecKux u IM'moponns 3HaTh CYyLIIHOCTh TUiposin3a. | Kputepun oueHku §21,c.97
HEOPTaHUYECKUX HEOPTaHUYIECKHX YMeTh COCTaBIIATh TEOPETUYECKUX 3HAHUU. No6-7
COEIMHEHUN (couneit) u YPaBHEHUS PEAKIUI

OpPraHUYECKUX TUIPOJIU3a.
(coxHBIX 3¢UPOB,
YTJIEBOJIOB, OEITKOB)
Tema «QIeKTpOXMMHYECKHE PeaKIUN» (5 4acoB)

29. | XuMu4ecKkre HCTOUHUKH lManbBaHMYecKuii YMmeTh 00bsICHUTD puHIMN | KpuTepun oleHkH §22,c
TOKa AIEMEHT. JEKTPOIbI. paboTHI TATLBAHUYECKOTO TEOPETUYECKUX 3HAHUU. 102.Ne5-

Anopn.Karoa.Akkymyn | aJeMeHTa. 6
SITOP.TOTIJTUBHBIN

AJIEMEHT. DJIEKTPOXUMHU

s,

30. | Psan crangapTHBIX Psan crannapTHbIX 3HaTh, KaK YCTPOEH Kpurepun oueHku §23,c.10
JIEKTPOAHBIX MOTEHIIMATIOB | 3JIEKTPOIHBIX CTaH/IapPTHBIN BOJIOPOJAHBII TEOPETUUYECKUX 3HAHUH. 7.Ne8-9

IIOTEHIIAAJIOB. MEKTPOA. YMETh
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CrangapTHbIE yCIOBUS.

IIOJIB30BATLCA PAAOM

CranpnapTHbIil CTaHJApTHBIX BOJOPOJIHBIX
BOJOPOJHBIN IEKTPOJ. | IOTEHIIUAJIOB.
31. | Koppo3us MeTajioB u ee Koppo3usi. 3HaTh OTIIMYMS XuMHUY4Yeckoil | Kputepun oueHku §24,
IIPEAYIPEKICHUE Xumunueckas KOpPpPO3HUH OT TEOPETUYECKUX 3HAHUM. c.112,Ne
KOppo3us, 3JEKTPOXUMUUYECKON.3HATh 4-5
ANEKTPOXUMUYECKAS CIOCOOBI 3aIIHUTHI
koppo3us. CriocoObl MET.U3/1eJIUi OT KOPPO3HUHU.
3aIUTHI.
32. | DaexTponu3 DnekTponus 3HaTh, KaKHe MPOLECCHI Kpurepuun ouenku §25, c.
IIPOUCXOIAT HA KaTOAE U TEOPETUYECKUX 3HAHUM. 118
AHOJE IIPU DJIEKTPOIIU3E Ne4 6.
pacmiaBoB U pacTBOPOB ITonroro
COJIEH. BUTBCA K
YMeTh COCTaBIIATh KOHTD.P
CyMMapHbI€ YpaBHEHUS abore
peaKUHnii JIEKTPOJIN3A.
33. | UToroBasi KOHTpOJIbLHAasI Kpurepuu onenku HroroBeii
padora Ne23a | mosyroaue MMMCbMEHHBIX KOHTPOJIb
10 pasjeny KOHTPOJIbHBIX PadoT. 3HAHHUU 10 TEME,
«Teoperuyeckue 0CHOBBI WHIUBUTyaJIbHA
XUMHW» s pabota
Tema 6. MeTtasbl. (12 yacoB)
34. | O0mas xapakTepucTUKa Mertauel. [lonoxenne | YMeTh 1aBaTh Kputepun onenku NunuBunyansHa | §26,c.
METaJUIOB Metaios B [IC XapaKTEPUCTUKY TEOPETUYECKUX 3HAHUM. s, GppoHTanmbHast, | 123 Ne
DNEKTPOXUMHYECKUH | XUMHUYECKUX DJIEMEHTOB — pabora, padota | 6-
pAI HANpsKEHU N MeTaios (s-, p-,d- C Y4eOHMKOM, 7,T€CTBI
METaJIJIOB. 3JIEMEHTOR) IO TTOJIOKEHHUTO CloBECHBIN,
B IEPUOJIU-UYECKON CUCTEME U HarJIsJHbIH,
CTPOEHHIO aTOMOB. YaCTUYHO-
3HaTh CTPOEHUE, CBOMCTBA, MIOMCKOBBIN.
CHOCOOBI TOJTYyYEHUS U
IIPUMEHEHHE TPOCTHIX [lepBuunbIit
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BEIIECTB METAJIJIIOB.
VYMeTh 10Ka3bIBaTh
XUMHUYECKUE CBOMCTBA
METaJIJI0B, 3aIlIHChIBATh
YpaBHEHUS PEaKLUi B
MOJIEKYJIIPHOM U
OKHUCIIUTEIBHO-
BOCCTaHOBUTEIHLHOM BHJIE.

KOHTPOJIb
3HAHUU

35. | O630p MeTATUIECKUX Mertannasl A-rpynim YMeTh XapakTepu3oBaTh Kputepun oueHku §27,c.
3JIEMEHTOB A-Tpymnin XUMHYECKHUE CBOMCTBA TEOPETUYECKUX 3HAHUU. 131 Ne4-
MetauioBlA-11A Tpynm u 5,9
QJIFOMUHUS, COCTABIIATh
COOTBETCTBYIOLIME
ypaBHEHHUs peakLuit
36. | O6mwuit 0630p YMeTb XapakTepu3oBaTh Kpurepuu oueHku §28,c.13
METAJUINYECKUX 3JIEMEHTOB XMUMHUYECKHE CBOWCTBA TEOPETUYECKUX 3HAHUH. 4
b-rpynn MetaiioB b- rpynm Ne3-
COCTaBIISATh 4,recTbl
COOTBETCTBYIOLIME
ypaBHEHUs peakuuit
37. | Menp YMeTh COCTaBIATh Kpurepun ouenku §29,c.
YpaBHEHUS PEaKLIUM, TEOPETUYECKUX 3HAHUM. 137Ne4
XapaKTEPU3YIOIINX CBONCTBA
Meau
38. | [unk YMeTb COCTaBIATh Kpurepun ouenku §30, c.
YpaBHEHUS pEaKLIMid, TEOPETUYECKUX 3HAHUM. 140,Ne4
XapaKTEPU3YIOIINX CBOMCTBA
IIUHKA
39. | Turan u xpom YMeTh cOCTaBIATh Kpurepun onenku §31,¢c
YpaBHEHUS PEaKLIMid, TEOPETUYECKUX 3HAHUM. 145,Ne2,
XapaKTePU3YIOIINX CBOMCTBA 3
TUTaHa ¥ XpoMa
40. | XKene3o, HUKEIb, IJIATHHA YMeTb cOCTaBIATH Kpurepun ouenkun §32,c.14
YPaBHEHUS PEAKIIMIA, TEOPETUYECKUX 3HAHU. 9Ne3-
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XapaKTEPU3YIOLINX CBOMCTBA
xKenesa

4, TeCThl

41. | CniaBbl METAIIOB Cnnasel.Jlerupyromue | YMmeTs npeackasarb Kputepun oueHku §33,c.15
nob6asku. YepHblie CBOICTBA CIlJIaBa, 3HAasl €r0 TEOPETUYECKUX 3HAHUM. 4Ne5-6
MeTasibl.. [ [BeTHBIE COCTaB
METaJUIbL.
UYyryn.Cranb.
42. | OxcHuzibl ¥ TUIPOKCHUIBI Oxcupnpl.I'napokcuapl. | 3HaTh BaKHEUIIME CTEIICHU Kputepun onenku §34,c.16
METAJIOB OKHCJIEHHS MEJIH, JKeJie3a, TEOPETHUYECKUX 3HAHUH. ONe5,83
XpOMa B UX COEITMHEHUSIX 5
(okcumax, THAPOKCHUIAX, MpoYnTa
KHCJIOTaX Th
43. | IlpakTHYeckas padoTa Ne2 YMeTh pacrio3HaBaTh Kpurepuu onenku [IpakTnueckas
Pemienne KaTUOHBI COJIEH C TOMOILBIO | IPAKTUYECKUX YMEHHUII. pabota. PaGora
IKcnepUMeHTAIbHBIX KaueCTBEHHBIX PEAKIIUM. B Mapax
3aga4 no reme «Meranab»
44. | Pemenue 3ama4 YMeTh pemaTte 3a1a4M Ha Kputepun onenku IToxaroro
pacyeTsl M0 XUMUYECKUM TEOPETHYECKUX 3HAHUM. BUTHCS K
YpaBHEHUSM, CBSI3aHHbBIE C KOHTD.
MAacCOBOM J0JIEW BBIXOJa pabote
MPOJYKTa PEaKIUK OT
TEOPETUUECKH BO3MOKHOTO
HoBTOPUTH, YTIYOHUTH ¥ 000OIIHTE
Marepuall 1o TeMam «MeTabe»
HoaroToBUTHCS K KOHTPOIbHOU
pabore
45. | KonrpoJbHas padora BhisBUTE ypoBeHb OJIyueHHEX | KpuTepun OLEHKH Hrorosbrit 5
NQ3HO TEeMe «MeTaJI.]-[I)I» 3HAHUM ydallquXxcs 10 MpOouJICHHOU MUCbMEHHBIX KOHTPOJIb 3HAHUU
Teme KOHTPOJIbHBIX PadoT. 1o Teme,
WHAWBUAYyaJIbHAA
pabota
Tema 7. «HemeTaiasp (9 4acoB)
46. | O630p HEMETAILIIOB Hemeramist u ux YMeTb [1aBaTh XapaKTePUCTUKY Kpurepun onenku Wunusnayanbuas, §36,c.16
¢usmueckue cpoiicrpa. | XMM- ICMCHTOB HCMCTAILIOB 110 TEOPETUYECKUX 3HAHUH. dpouratiias, pabota, | g,

CtpoeHue aTOMOB

IIOJIOKCHUIO B nepno,zmqecxoﬁ

paboTa C y4eOHUKOM,
CJI0BECHBIH,
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HEMCTAJJIOB.

CHUCTEMC U CTPOCHUIO aTOMOB

HarJIs THBIH,
YaCTHYHO-TIOMCKOBBIM.

IIepBuunbLi
KOHTPOJIb 3HAHUN
47. | CBolicTBa U MPUMEHCHHUE 3HaTh CBOMCTBA U Kputepun onenku gHHHBHﬂyaHBHaﬂé §37,c.17
9] ) ) POHTaJIbHasA, padoTa,
BOKHEUIIINX HEMETAIIOB MPUMEHEHHE BaXKHEUIIINX TEOPETHUYECKUX 3HAHUH. paGoTa © yHEGHIKOM, 2Ne6
HEMCETAJIJIOB CII0BeCHBIH,
HarJIs THBIH,
YaCTUYHO-TIOMCKOBBIMH.
IIepBuunbIi
KOHTPOJIb 3HAHUH
48. | O6mas xapakTepuCTHKa 3HaTh KJIacCU(PUKALIUIO Kpurepuun ouenku Wnmsnayansnas, §38,c.17
o ¢poHTaNbHALA, paboTa,
OKCHJIOB HEMETAJIOB U OKCHJIOB, X COCTaB, TEOPETHYECKUX 3HAHUH. 9No6

KHUCJIOPpOAOCOACPIKAIIIUX
KHUCJIOT

CTpPOEHHUE, CBOMCTBA,
MPUMEHEHHUE.

YMeTh cocTaBIATh POPMYIIbI
OKCHJIOB XHM. 3JIEMEHTOB —
HeMeTtauioB |—IV nepuonos
MEPUOINYECKON CUCTEMBI,
ONpENEATh B HUX THUI CBS3H,
THUIT KPUCTAIUTMYECKOMN
PELIETKY, IPEACKA3ATh
HCXOJIsl U3 ATOTO (PU3NUECKHUE
Y XMMUYECKHUE CBOKCTBA
OKCH/JIOB.

YMeTb 3anuchIBaTh
YpaBHEHUS pEaKLUid,
JIOKA3bIBAOLIME XUM.
CBOICTBA OKCHJIOB
HEMETAJJIOB B
MOJIEKYJIIPHOM, HOHHOM 1
OKHCIIUTENBHO-
BOCCTAaHOBUTEJIBHOM BUJIE.

pabota c ydeOHUKOM,
CII0BeCHBIH,
Har IS THBIH,
YaCTHIHO-TIOMCKOBBIM.

IIepBuunbLi
KOHTPOJIb 3HAaHUH
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3HaTh 00 U3MEHEHHUH
CBOWCTB OKCHJIOB
HEMETAJIJIOB I10 TIEpHOoIaM U
rpyImam, yMeTb OOBbSICHSATh
MIPUYMHBI YTUX U3MEHCHUN

49. | OKkucnuTenbHble CBOMCTBA Knaccudukaums YMeTh COCTaBIIATh Kputepun oneHku gHHHBHﬂyaﬂBHaﬂé §39,c.18
o o < o OHTaJbHasd, padora,
a30THOW M CEPHOM KMCNoT HeopraHUYecKkmnx YPaBHEHUS PEAKLIUM, TEOPETUYECKUX 3HAHUU. prOTa quegHHKOM’ 3Ne4d
CoeANHEHNN. XapaKTCPU3yIOIINX CrnosecHeli,
XUMMUYECKMeE CBOICTB | OKUCIHMTEIbHBIE CBOMCTBA HarJBHbIH,
o o YaCTUYHO-TIOMCKOBBIMH.
OCHOBHbIX KNacCoB a30THOU U CEPHOU KUCIIOT
XUMUNYECKUX IIepBuunbLi
coeAM HeHMﬁ. KOHTPOJIb 3HAHUH
50. | Cepnas KucioTa u a30THast 3HaTh 00JaCTh MPUMEHEHUS Kpurepun ouenku EHHHBHHYaHBHaﬂé Jomnonx
o pOHTaNbHas1, padoTa,
KUCHOTHL. VX mpuMeHeHune. KHCIIOT TEOPETUYECKUX 3HAHUU. pabora ¢ yucommxon, | HTE/IPHA
CII0BeCHBIH, A
HarJISTHBIH, JauTepar
YaCTUYHO-TIOMCKOBEIM.
ypa
IlepBuunbIi
KOHTPOJIb 3HAHUUI
51. | BopopoaHbie coeTUHEHMS OKHCIUTENBHO — YmeTs cocTaBiiaTh popmynsl | Kputepun ouenku gHHHBHHyaﬂbHaﬂé §40,c.18
o pOHTalIbHas, padoTa,
HEMETAIIJIOB BOCSTaHOBI/ITeJ'ILHBIe JIETY4UX BOE[OpOI[HLIX TEOPETUYECKUX 3HAHUU. paboTa ¢ yaebHHKOM, 6Ne3,3a1
CBOMCTBa HEMETAJUIOB ( | COEAMHEHUN HEMETAIJIOB Ha CrioBecHbli, aun
Ha IIpUMEpEe BOAOPOJa, | OCHOBE CTPOCHHUS MX aTOMOB HarJIAHbIH,
YaCTHYHO-TIOMCKOBBIM.
KHCJIOPO/Ia, CEPHI) U DIEKTPOOTPULIATEIIBHOCTH,
OIIPELEIIATh TUIL SB}BI/I,"BI/II[ TTepsuHbIii
KPUCTAIUINYECKON PELIETKH, KOHTPOJb 3HAHMiA
OMHCHIBATh GUBUYECKUE U
XHMHYCSCKHE CBOMCTBA,
3aMUCHIBATH YPABHEHHUS XUM.
peaKuid.
52. | I'enerudeckas cBs3b YMeTb 10Ka3bIBaTh Kpurepun ouenku Wnpmeunyanbhas, §41,c.18
. ¢dpoHnTanbHas, paboTa, 9-B
HEOPraHUYECKUX U B3aUMOCBS3b TEOPETUYECKUX 3HAHUU. paoTa ¢ yueOHHKOM, ,
OPraHUYECKUX BEILIECTB HEOPTraHUYECKUX U CrnoBecHbli, TECTHI,
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OpPraHMYeCKUX COCAMHCHUH, HarIAAHbIH, naparpa
YaCTUYHO-TIOMCKOBBIH.
COCTaBJIATh YPABHEHUS ¢ 42
XUMHUYECKHUX PEAKIUM Tlepsiambiii
KOHTPOJIb 3HAHUN
53. | IlpakTHyeckas padora Ne3. YMeTbh pacrio3HaBaTh Kpurepuu onenku [IpakTuueckas oT4yeT
Pemenne BEIIECTBA C TOMOIIIBIO MPAKTUYECKUX YMEHUH. pabora. Pabota
IKCIEPUMEHTAIBHBIX KaueCTBEHHBIX PEaKLUN Ha B Mapax
3a/a4 1o TeMe AQHUOHBI
«HemeTtayibi»
54. | KonTpoJabHas padora Ne 4 Kpurepuu onieHkun Hrorosrit
no Teme «Hemeraiibn» MUCHbMEHHBIX KOHTPOIIb SHAHIH
o TeMeE,
KOHTPOJIbHBIX paboT
WHIUBUyaJbHASL
pabota
Tema 8 Xumus u xu3ub (S yacoB)
55. | Xumus B IPOMBILIUICHHOCTH. | XUMUYECKas YMmeTh 00bsICHUTH HayuHble | KpuTepuu oueHku gHHHBHHYaHBHaﬂé §43,c.19
o pOHTaNbHas1, padoTa,
[TpyHUIMIIBI TPOMBIIUIEHHOTO | IPOMBIIIJIEHHOCTh. XU | MPUHLMIIBI IPOM3BOACTBA HA | TEOPETUUYECKUX 3HAHUU. paGoTa ¢ yHeGHIKOM, 8Ne6,7
MIPOU3BOJICTBA MUYECKAsi TEXHOJIOTHUSA. | IPUMEpPE NPOU3BOACTBA CroBecHBif,
CepHOM KUCIIOTHI. HarLAAHbIHA,
YaCTUYHO-TIOUCKOBBIH.
IlepBuunbIi
KOHTPOJIb 3HAHUH
56. | XMMHUKO-TE€XHOJIOTHYECKUE UYepHas 3HAaTh, KAKHE TPUHLIMIIBI Kpurepun oueHku gHHHB"ﬂYaHLHa"é §44,c.20
o pOHTaNbHasi, padoTa,
MPUHLIMIIBI IPOMBIIUIEHHOTO | METaJTyprus.JJoMeHHa | XUMHYECKOro TEOPETUYECKUX 3HAHUH. paboTa ¢ yHEGHHKOM, 3Ne8
MOJIyYEHUS s 1e4yb. ArjaoMepanus IIPOU3BOJICTBAUCIIONB3YIOTCS CroBecHBIif,
MerauioB.[Ipon3BoacTBo MIpH IIOJTYYCHUH Yyr'yHa. HarLAAHbIHA,
YaCTUYHO-TIOUCKOBBIH.
YyryHa. YMets coctaBiats Y XP,
MPOTEKAIOIINX MTPU Tlepsamsiii
HoﬂyquI/H/I qyryHa‘ KOHTPOJIb 3HAHUH
57. | IlponsBoacTBO crayiu KucnopoaHsslii Ymerts cocraBuiaTts Y XP, Kpurepuu oueHku VngpennyamsHad, §45,c.20
o (poHTanbHas, paboTa, ] Nod
KOHBEpTep. MPOTEKAIOIINX MTPU TEOPETUUECKUX 3HAHUH. paboTa ¢ yHCOHHKOM, °
BCSOTXO,Z[HOC MOJIYUYCHHU CTAJIN. CIIOBECHBIH,
MIPOU3BOJICTRBO. HATJIA/HbILH,

YaCTUYHO-TTOMCKOBBIH.
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IlepBuuHbIi
KOHTPOJIb 3HAHUM

58. | Xumus B ObITY 3uate npaBuia 6e3onacHoii | Kpurepun onenku UnpusunyansHas, §46,c.21
paboThI CO cpeicTBAMU TEOPETUYECKUX 3HAHUM. g’fg (izmilﬁeg:s;; 3tecTsl
OBITOBOU XHMHH CioBeCHBII,
Har IS THBIH,
YaCTUYHO-TIOMCKOBBIH.
IIepBuunbLi
KOHTPOJIb 3HAHWUHU

59. | Xumunueckas DKOJIOrMYeCKUi YMmeTh 00bsCHATH puunHbl | Kputepun oueHku Unpusunyanshas, §47,c.21
[IPOMBIIUIEHHOCTD U MOHUTOPHHTI.IIpenenbH | XUMHUYECKOro 3arpsA3HEHUs TEOPETUYECKUX 3HAHUM. 1%)560 ;ZMEH;; eg;fg;; TNe4
OKpY’Karollas cpeaa 0 JIONyCTUMBbIE BO3/1yXa, BOJJOEMOB U IIOYB CroBecHBIi,

KOHIICHTPALUU HarJISTHBIH, 3
HYaCTUYHO-IIOMCKOBBIU.
IIepBuunbIi
KOHTPOJIb 3HAHWUHU

60. | XapakTepucTHKa OCHOBHBIX | XapaKTepUCTHKa YMeTh XxapakTepu3oBaTh [ToBTOp
XUMHUYECKHUX Ipodeccuil. OCHOBHBIX XUMHUYECKUX | OCHOBHBIE XUMHYECKHE UTh T71.8

npodeccuil. npodeccuu.

61. | O6o0meHue U TOBTOPEHHE Heopranunueckue YMeTh coCTaBIATh [ToBTOp
TEM IPONAECHHOTO Kypca BELIECTBA U UX XUMHUYECKHE YPAaBHEHUS UTh CB-
xuMuu. Heoprannueckue CBOMCTBA Ba
BEILECTBA. HEOpI.

BEIIIECTB

62. | O6o01eHne 1 NOBTOPEHHE Oprannueckue YMeTh COCTaBIIATH [ToBTOp
TEM MPOMIEHHOT 0 Kypca Bemectsa. Mx XUMHYECKHE YPaBHEHUS UTh CB-
xumun. OpraHuyeckue 0COOEHHOCTH Ba OpI.
BEIIIECTBA. BEIIIECTB

63. | I'enerudeckas cBs3b I'enernueckas cBs3b YMeETh COCTaBIIATh IToar. K
HEOPraHUYECKUX U XUMHYECKHE YpaBHEHUS KOHTD. P
OpPraHMYECKUX BEIIECTB.

64. | Pemenue 3a1au YMeTs pemars 3a1a4u [Toar. K

KOHTP. P
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65.

IToaroroBka K UTOrOBOM
KOHTPOJIbHOHU paboTe.

Iloar. K
KOHTD. P

66.

Hrorosast KOHTpoOJIbHASA
pabora

Ntoro: 66 yacoB, KOHTPOIBHBIX pa0dOT-5, MPAKTHUECKHUX padOT-3
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