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IosicHuTeNBHAS 3aNMCKA

Hacrosmas mporpamma pa3zpabotana Ha ocHOBE [IprMepHBIX TporpaMM OCHOBHOTO OOIIIETO
oOpa3oBaHus 0 XUMUH (0a30BBI YPOBEHB), COOTBETCTBYIOIIUX (eAepaTbHOMY KOMIIOHEHTY TOCY-
JTAPCTBEHHOTO CTaHIapTa o0Iero oopasoanus (0a30BbIl ypoBeHb).conb30BaHa aBTOpPCKas Mpo-
rpaMMa cpeHero odmiero oopa3zoBaHus MO XUMHH il 6a30Boro m3ydeHus xumun B XI kinacce mo
yueOnuky ['.E. Pymsutuca, @.I'. ®enpamana.

ITporpamma paccuntana Ha 68 4acos.

N3yuenne XMMUM B cTapliei mKkoJjie Ha 6a30BOM ypOBHE HAaIpaBJIEHO HA JOCTHXKCHHE Clie-
OYIOLINX LeJIei:

¢ OCBOCHHE 3HAHUN O XMMHYECKOM COCTaBJISIIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpa,
BOXHEUIIMX XUMUYECKUX MOHATHI, 3aKOHAX U TEOPUSX;

e OBJaJleHHe YMEHHSIMU MPUMCHIThH MOJIYYCHHBIC 3HAHUS IS OOBSICHEHHs Pa3HOOOPa3HBIX
XMMHMYECKUX SIBJICHUH M CBOMCTB BEIIECTB, OIIEHKH POJU XMMHUHU B PAa3BUTUHU COBPEMEHHBIX
TEXHOJIOTHI U MOJTYyYEHUN HOBBIX MAaT€pPUAJIOB;

e pa3BHTHE MO3HABATEIbHBIX MHTEPECOB M WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSATEIILHOT'O TPHUOOPETEHUSI XUMHYCCKUX 3HAHUI C UCITOJIb30BAHUEM PA3TMYHBIX HC-
TOYHUKOB MH(OPMAIIMU, B TOM YHUCIIE KOMITBIOTEPHBIX;

e BOCHHMTAHME YOSKICHHOCTH B TO3UTHUBHOU POJIM XUMHUU B )KM3HU COBPEMEHHOT'O OOIIECTBA,
HE0OXOIMMOCTH XUMHUYECKU IPAMOTHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO M K OKPYXKalo-
IEen cpene;

e NpUMeHEeHHUe MOJy4YeHHbIX 3HAHUH U yMeHMiil 111 6e30MacHOr0 MCIOJIB30BaHuUs BEIIECTB
U MaTepuanoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEUICHUS MPAKTHYECKUX
3a/1a4 B TOBCEHEBHOM JKU3HU, MPEAYIPEKIACHUS SABICHUM, HAHOCSIIMX BPEJl 3JOPOBBIO Ye-
JIOBEKA U OKpY>Karolleil cpene.

JlanHas mporpaMMa mpeaycMaTpuBacT (GOPMHUPOBAHKE Y yUalIUXcs 00MIeydeOHbIX YMEHUN
Y HaBBIKOB, YHHUBEPCAJIbHBIX CIIOCOOOB AESITENHHOCTH M KIIOYEBBIX KOMIIeTeHIMI. B 3ToM Hampas-
JICHUH 3aJa4aMu Uil YIeOHOTO MpeIMeTa «XUMUs» B CTapIIei MKojae Ha 0a30BOM ypOBHE SIBJIS-
IOTCSI: YMEHUE CaMOCTOSATEIbHO U MOTMBHUPOBAHHO OPTraHHM30BBIBATh CBOK MO3HABATEIbHYIO NIEsi-
TEIBHOCTH (OT MOCTAHOBKH LIETU JI0 TIOJIYYCHUS M OLEHKHU PE3yJIbTaTa); ONMpPEeACICHUE CYITHOCTHBIX
XapaKTePUCTHK U3Y4aeMOro 00beKTa; yMEHUE Pa3BEPHYTO OOOCHOBBIBATH CYXKACHHUS, 1aBaTh OMpe-
JIEJICHUS], TIPUBOJUTH JIOKA3aTelIbCTBA; OIEHWBAHUE W KOPPEKTHPOBKA CBOETO MOBEACHUS B OKPY-
JKarollel CpeJie; BHIMOJIHEHUE B MPAKTUUECKON JEATEIbHOCTH M B MOBCEIHEBHOM JKM3HU HKOJIOTHU-
YECKUX TPeOOBAHUM; MCIOIB30BAHUE MYJIBTUMEIUUHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTUMA
i 00paboTKH,

nepeaayy, cucTeMaTu3alun HHpopMaluu, co3/laHue 0a3 JaHHBIX, MPe3eHTAlUu pe3yIbTaToB IO-
3HABaTEIbHOMN U MPAKTUYECKOU IEATEIBHOCTH.

B ocHOBY nmporpamMMsl MOJI0KEH MPUHIMI pa3BuBatoliero ooydenus. [Iporpamma onupaet-
csl Ha MaTepuall, U3y4eHHbIH B 8§—9 KiaccaX, MO3TOMY HEKOTOpBIE TEMbI Kypca paccMaTpHUBAIOTCS
MIOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETHYECKOM ypoBHe. Takoil 1Mojaxo] MO3BOJISIET yriryo-
JSATh U Pa3BUBaTh MOHATHE O BEUIECTBE U XMMHYECKOM IMPOLECCE, 3aKPEIUIATh MPOUICHHBIN MaTe-
pHal B aKTUBHOM MaMATH y4yallluXcs, a TAKXKe COXPAHATh PEEMCTBEHHOCTH B Ipoliecce 00yueHHs.

Benymas posib B pacKpbhITUM COAEpKaHUA Kypca XMMHM 11 Krnacca mpUHAIIEKUT dJIEK-
TPOHHOH TEOPUH, MEPUOANIECKOMY 3aKOHY M CUCTEME XMMUYECKHUX 3JIEMEHTOB Kak Hamboisee 00-
UM Hay4YHBIM OCHOBaM XMMHH.

B nanHOM Kypce cucTeMaTH3UpYyrOTCs, 0000IIaloTcs U YIayOIstoTcsl 3HAaHUSL O paHee U3y-
YEHHBIX TEOPHSIX U 3aKOHAX XUMUYECKON HAyKH, XUMUYECKUX MPOLECCaX U MMPOU3BOJICTBAX.

[Tporpamma obecrieunBaeT CO3HATENBHOE YCBOCHUE YUYAIIMMUCS BAXKHEHIIMX XMMUYECKUX
3aKOHOB, TEOPHUH U MOHATUHN; (OPMUPYET MPEACTABIEHUE O POJIM XUMHUH B Pa3BUTHUU pa3HOOOpa3-
HBIX OTpaciIed NPOU3BOJCTBA; 3HAKOMHUT C BELECTBAMM, OKPYKAOLIUMU YesioBeka. [Ipu sTom oc-
HOBHOE€ BHMMAaHHUE YAENAETCS CYIIHOCTH XUMUYECKHX PEAKIMM U METOAAM UX OCYLIECTBJIECHUS, a
TaKXe crocodam 3aIuThl OKpYKaroIien cpebl.



IIporpamma cocTaBileHa € y4eTOM BEAYIIEH pOJIM XHMHYECKOro skcrnepumeHra. Ilpeny-
CMaTPHUBAIOTCS BCE BUJBI IIKOJIBHOTO XMMUYECKOTIO 3KCIIEPUMEHTa — JAEMOHCTpAlnu, JadbopaTop-
HBIE OIBITHI U MpaKTHUecKue paboTel. Pabovas mporpaMma 1o XMMHUHU peanusyercs depes3 Gpopmu-
pOBaHUE y yyaluxcs o0mey4eOHbIX YMEHUM U HaBbIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEATEIbHOCTH
U KJIIOYEBBIX KOMIIETEHIIM 32 CYET MCIIOJIb30BAHMS TEXHOJIOTHI KOJJIEKTUBHOTO O00Y4YEHHsI, OTIOp-
HBIX KOHCIIEKTOB, JUJAKTHMYECKMX MAaTepUaJIOB, M INPUMEHEHUs TEXHOJOTHMH I'papuuecKoro mnpej-
CTaBIeHHUS HH(POPMALUU TIPH CTPYKTYPUPOBAHUN 3HAHUM.

B menoMm Kkypc mo3BOJIAET Pa3BHUTH IPEACTABICHHUS YYalUXCS O IO3HABAEMOCTH MHpA,
€IMHCTBE JKUBOM M HEXKUBOU MPHUPOJIBI, CHOPMUPOBATH 3HAHUS O BAKHEUIIINX ACHEKTaX COBPEMEH-
HOMW €CTeCTBEHHOHAYyYHON KapTUHBI MUpPA, YMEHHMsI, BOCTPEOOBaHHbIE B IOBCETHEBHOMN KU3HU U I10-
3BOJISIIOIIME OPHUEHTUPOBATHCA B OKPYXKAIOIEM MHUpE, BOCIUTATh YEJIOBEKAa, OCO3HAIOUIETO cels
4acThIO IPUPOIBIL.

Peanuzanus qanHo# mporpaMMel B Iporiecce 00yYeHHs MO3BOJIUT yJaluMCsl YCBOUTD KITIO-
4YeBble XMMHMUYECKHE KOMIETCHIIMH U IIOHATH POJIb XUMHUHU CPEIU APYTUX HAYK O IPUPOAEC, 3HAUCHUE
€€ JIJIs YeJI0BEeYeCTBa.

[Tporpamma npeanaraercst 1y paboOThl IO HOBBIM ydeOHUKaM Xxumuu aBTopoB I'.E. Pynzu-
tuca u @.I'. @enpamana, npomenmum s3xcneptusy PAH u PAO u Bowenmum B @enepanbHblii ne-
peueHb y4eOHUKOB, PEKOMEHI0BaHHbIX MUHHCTEPCTBOM 00pa3zoBaHus U Hayku P® k mcnonb3oBa-
HUIO B 00pa3oBaTeIbHOU mporiecce B 001meodpa3oBaTenbHbIX yupexkaeHusx Ha 2016 — 2017 yueo-
HEBIH IO,



OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA
1. OOmasi xapaKkTepuCTHKA Y4eOHOr0 MpeiMeTa, ero MecTo B CHCTeMe HayK.

[Tpeamer «XUMUAHBXOIUT B 00pa3oBaTesbHy0 001acTh «EcTecTBO3HAHHEY.

[IkoaBHBINA KypC XUMHUU - OJIUH U3 OCHOBHBIX KOMIOHEHTOB €CTECTBEHHO - HAy4YHOT0 00pa-
3oBaHus1. OH BHOCHT CYIIECTBEHHBIN BKJIAJ] B PELICHHE 3a7a4 obuiero odbpa3oBanusi, odecreunBas
(dbopMHpOBaHUE Y yYalIUXCS €CTECTBEHHO - HAyYHOW KapTUHBI MUPA, PA3BUTHE UX WHTEIJICKTYalb-
HBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTHE LIEHHOCTHBIX OPHEHTAIHM, TIOATOTOBKY K KU3HU B yC-
JIOBUSIX COBPEMEHHOI'0 001IecTBa. PyKOBOJICTBYSCH OOUIMMH IENIIMU U 33/1a4aMH IIKOJIbI, U3yYe-
HUE XMMHMM BHOCUT CBOH BKJaJ B OOOraiieHHE 3HaAHUM ydallluxcsl, B UX YMCTBEHHOE pa3BUTHUE, B
MOJINTEXHUYECKYIO MOATOTOBKY K TPYAY, BHIPAOOTKY KMU3HEHHBIX MO3ULUNA. XUMHUS HE TOJIBKO MO-
3HAET 3aKOHBI IPUPOJBI U TEM CaMBIM, Hapsly C IpYIrMMH HayKamu, o0bscHseT Mup. OHa Boopy-
YKAeT YeJIOBEKa 3HAHUSMM JUIsl €r0 MPOU3BOACTBEHHOMN JEATEIbHOCTH, MO3BOJISET B MPOMBILUIECH-
HBIX MacmTabax OCYIIECTBISATh XMMUYECKHE MPOLECCH B IEJSAX MOIYYEHUS HYXHBIX BEIIECTB U
MaTepuaioB. be3 packpbIThs 3TOW BTOPOH, NEHCTBEHHOW CTOPOHBI XMMHUH, HE MOTYT OBITH Ipa-
BUJILHO BOCIIPUHSATHI OCHOBBI COBPEMEHHOW HayKH. YSCHEHHUE pOJIM XMMHUU KaK OJHOW U3 IPOU3-
BOJMTEIBHBIX CHUJI OOIIECTBA, KaK BaXKHOTO (pakTOpa HAyYHO — TEXHUYECKOIO MpOrpecca BHOCHUT
3HAYUTEJNIbHBIN BKJIa/l B S)KOHOMUYECKYIO U MTOJIUTEXHUUECKYIONIOATOTOBKY yUaIlIUXCS.

2. OcHoBHbIEe 0cO0eHHOCTH padoueil MporpaMMbl.

Pabouas nporpamma paccuntaHa Ha 68 yd4eOHBIX 4acOB B COOTBETCTBUU CKaJ€HJApHbIM Oa3uc-
HBIM y4eOHBIM IUIaHOM, TpenycMmarpuBarommM 34 yueOHbix Henenn B 2016/2017 yueGHOM romy
g 11 knacca:

% Jlns UTOTOBOTO MOBTOPEHHUS M YCIICIIHON MOATOTOBKH K 9K3aMEHY 110 XUMHHU, OPTraHU3yeTCs

[IOBTOPEHHUE BCEX TEM, U3YUECHHBIX Ha CTapUICH CTyIEeHHU.
¢ IlpumeHeHue JTEKIMOHHO-CEMUHAPCKOT0 METO/1a U MOJYJIBHOTO 00yueHHs IO3BOJISIOT yUH-

TEJI0 U3JIOKHUTH y4eOHBIA MaTepual U BHICBOOOJUTH TEM CaMbIM BpeMs st Ooiee dpdek-

TUBHOTO IOBTOPEHUS BOIIPOCOB TEOPUH U PELICHUS 3a/1a4 Ha MOCJIEAYIOIIMX YpOKax B Mpe-

7enax OTBeIEHHOro y4deOHoro BpemeHu. Takas opma opraHu3anuyl 3aHSATHH TO3BOJISET

YCWIMTbh MPAKTUYECKYIO U NMPHUKIAJHYI0 HAllPaBJICHHOCTh NPENoJaBaHus, akTUBHeE IpUOo0-

jaTh y4amuxcs K padoTre ¢ yueOHHMKOM U JPYTMMH y4eOHBIMH MOCOOUSIMHU, 0OecreurB B

pe3yiabTare 0oJiee BBICOKHI YpOBEHb MOJITOTOBKH HIKOJILHUKOB MO XUMUHU

3. Ileau u 3a5a4u y4eOHOI0 Kypca.
N3ydyeHne xuMuM B cTapiiell MIKoje Ha 6a30BOM ypOBHE HANPABJIEHO Ha JOCTHUKEHHE CIIEYIOIINX
Lenen:
OCBOCHHE 3HAHMH O XMMHYECKOM COCTABISIOIIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, BaXKHEH-
IIMX XMMHUYECKUX TOHATUAX, 3aKOHAX U TEOPHUSX;
OBJIAICHUEC YMCHUAMMU IMPHUMCHATH ITOJYUCHHBIC 3HAHUA IJIs 00BICHEHHS pa3Hoo6pa3HI>1x XHUMHU-
YECKUX SIBJICHUI U CBOMCTB BEIIECTB, OLEHKHU POJIM XMMHH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI
" ITOJIYUYCHHUH HOBBIX MaTCpHAJIOB;
Pa3BUTHe TO3HABATENIBHBIX WHTEPECOB M HMHTEUIEKTYalIbHBIX CIIOCOOHOCTEH B Mpoliecce camo-
CTOATCIIBHOT'O HpI/IO6peTeHI/I$I XUMHUYECKNX 3HAHWUU C HMCITOJIb30BAaHUEM Pa3JIMYHBIX HCTOYHHKOB
uHpOpMalKH, B TOM YHCIIe KOMIBIOTEPHBIX;
BOCIIUTaHHe YOEXJICHHOCTH B MO3UTUBHON POJIM XMMHH B KU3HU COBPEMEHHOI0 00IIecTBa, HEOO-
XOJMMOCTH XMMUYECKU I'PAMOTHOT'O OTHOIIEHUsS K CBOEMY 3/I0POBbIO U OKPYXKAIOLLEH CpEE;
NPUMEHEHHUE MMOJTYYCHHDBIX 3HAHUH U yMeHI/Iﬁ I 0€e30IMacHOr0 UCIOJIb30BaHUS BCUICCTB U MaTe-
pHaoB B OBITY, CEIBCKOM XO35ICTBE M Ha MPOM3BOJICTBE, PEIICHUS MPAKTUYECKHUX 3a/1a4 B ITOBCE-
JTHEBHOM KM3HH, MPEAYNPEKACHUS SBJICHUN, HAHOCSAIIUX BPEJ 3J0POBbIO YEIIOBEKA U OKPYKalo-
LIEen cpene.



4. ba3oBble TpeOOBaHNs K IPEeNOJIABAHUIO YUeOHOr0 Kypca, K popmupoBanuio OY-
YH.

Pabouas mporpamma npeaycmaTpuBaeT GOpMUPOBAHUE Y YUAIIUXCS OOMICYIeOHBIX YMEHUI
Y HaBBIKOB, YHHUBEPCAJIbHBIX CIIOCOOOB ACSITENFHOCTH U KIIFOYEBBIX KOMIIETeHIMI. B 3TOM Hampas-
JICHUU npuopumemamu ajas yaeOHOTO mpeaMera «XUMHS» B CTapliel MIKoje Ha 0a30BOM YpOBHE
SIBJISIFOTCSL:
-YMEHHUE CaMOCTOSTEIbHO M MOTHBHMPOBAaHHO OPraHM30BbIBAaTh CBOIO IO3HABATEIBHYIO IESTEINb-
HOCTb (OT ITOCTAHOBKHU LIEJIH JI0 MOJIYUYEHHUS U OLIEHKH PEe3yJIbTaTa);
-HCIIOJIb30BaHKE HJIEMEHTOB MPUUYNHHO-CIICACTBEHHOTO M CTPYKTYPHO-(QYHKIIMOHAIBHOTO aHAIN34;
-OIpeieJIeHHE CYIIIHOCTHBIX XapaKTePUCTUK U3y4aeMOro 00beKTa;
-yMEHHE pPa3BepHYTO 00OCHOBBIBATH CYKIICHHS, JaBaTh ONPEICIICHUS, IPUBOAUTD JOKA3aTEIbCTRA;
-OLICHMBAHUE U KOPPEKTUPOBKA CBOErO MOBEJAECHUS B OKPY’KAIOIIEH Cpe/ie, BBIIIOJIHEHUE B MIPAKTH-
YECKOM JEATENILHOCTH U B ITOBCEIHEBHOM JKU3HU 3KOJIOTMUYECKUX TPeOOBaHMIA;
-HCTI0JIb30BaHUE MYJIbTUMEIUUHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJOTHI A 00paboTKu, Ie-
penauu, cucteMaTu3auuu HH(popMaIu, co3nanus 0a3 JaHHBIX, IPE3CHTAIMH PE3Y/IbTaTOB MO3HA-
BATEJIbHOM U IIPAKTUYECKOHN JAESATEIbHOCTH.

S. Meroauyeckne peKOMEHAAIMHU U TEXHOJIOTHYeCKHe MOAX0/AbI:

B xonme mpemonaBaHus XMMHUM B CTapuield MIKOJE B LEISIX peajH3alMd JIMIHOCTHO-
OPUEHTUPOBAHHOI'O TOJX0Ja B OOYYEHUH YYalUXCs LIKOJbI-MHTEPHATa HUCIOJb3YIOTCS CIENYIO-
mue oOpa3oBaTebHBIC TEXHOJOTHH: 3/10pOBbecOeperaronme, MOAYIbHO-0I04HbIe, HH(OpMAaIH-
OHHO-KOMMYHHKAI[MOHHBIE,TECTOBbIE, YPOBHEBOW auddepeHunanuy, rpynmnoBoi AesTelbHOCTH,
OpTaHU3aIMH CAMOCTOSATEILHOW PabOThI, UCCIIEIOBATEIbCKHE.

JUis TOCTHXKEHUS TOCTaBJIEHHBIX 00pa30BaTeNbHbIX, BOCIIMTATENIBHBIX M PAa3BUBAIOIIUX I1E-
Jel UCTIONB3YIOTCSI METOABIOOYYEeHUSI:CI08eCHble; HA2NA0Hble, NPAKMUYecKue, NoucKogule, uccie-
odosamenvcKue, penpooyKmueHble.

A TakXe WCIOJB3YIOTCS pazaudHble (OPMbI 00Y4YeHHsI: JIEKIHUS,CEMUHAP-TIPAKTUKYM,
NKT-npe3eHTanus, XAMUUECKUI TUKTAHT, Pa3IUUHbIe BUABI CAMOCTOSTEIbHBIX PA0OT, TECT, 3a4eT.

B 61109HO-MOTyTBHOM TEXHOIOTUN TIPUOPUTETHBIMU SIBIISTFOTCST (JOPMBI:

Ypok — nexyus. B TedeHne AByX 4acoB M3J1araercsi BeCb TeOpeTUYecKHil MaTepuan Tembl. Ha
OCHOBE ()pOHTAIBHOM Oecelbl ¢ KJIaccoM, MPUBJICUYEHNUE yYalIUXcs K OOBSICHEHUIO YUUTENb BbISC-
HSeT, KaK yCBAaUBAIOTCs BONMPOCHl Teopuu. JlocTimkenuto 6onee 3pHEeKTUBHOIO KOHEUHOTO PE3yIlb-
TaTa CIIOCOOCTBYIOT, DJIIEMEHTHI TIEPBUYHOTO KOHTPOJIS (HAIPpHMeEp, OTBETHI Ha BOIPOCHI, TUKTAHTHI,
TecThl U T.1.) Ha 3THX ke ypokax paccMaTpUBAIOTCS Cllydau NMPUMEHEHUS BOIPOCOB TEOPHH K BbI-
MIOJIHEHUIO HECJIOKHBIX 3a/aHui. OOpasibl peleHnil moKa3blBaeT YUMTeNIb WM Haubolsiee MoAro-
TOBJICHHBIN YUUTEJIEM yJaluiics. Yuaiuecs Npu 3TOM KOHCTIEKTUPYIOT JIEKIHIO.

Ypoxk - npaxmuxym. OCHOBHas 3a7jaya ypOKOB NMPAKTUYECKUX 3aHATHI 3aKitoyaeTcs B 3a-
KpEIJICHUH U YTIyOJIEHUN TEOPETHUYECKOT0 MaTepHraia U3J10KeHHOro Ha jJekiuu. Ha ocHoBe omnpo-
ca ydJaluxcsi 1 MOBTOPEHUS! BOINPOCOB TEOPUU HA HECKOJIBKUX YPOKax YUYUTeNb JOOMBAETCs TOTO,
4TOOBI BCE yYallldecsl YCBOMIN OCHOBHBIE BONPOCHI TEOPUHU HA YPOBHE MPOrPAMMHBIX TPEeOOBaHHH.
3nech xe ocymecTBisiercs AuddepeHnrpoBanHas paboTa ¢ y4eTOM MHTEpeca Ka)XJI0ro y4eHHUKa,
BbIpa0aThIBAIOTCSl YMEHUSI U HABBIKM COCTABJIEHUS] OCHOBHBIX THIIOB XMMUYECKHUX YpaBHEHUH U pe-
IICHUS] THUTIOBBIX XUMHUYECKUX 3amad. OOCYXKIaloTCsi HECKOJIIbKO MaTeMAaTHYECKHX BAapHAHTOB pe-
IIEHUs OMTOPHBIX (KJIFOUEBBIX) 3a/1a4, UX 0pOpMIICHHUE.

Hcnonbe3ys AUAaKTHUECKUNH MaTepuall U Jpyrue 1nocoOusi, IpOBOAUTCI CAMOCHMOAMENbHAs
paboma obyuarowezo xapakmepa ¢ MOCIEAYIOMUM 00CYXKIEHUEM PE3YJIbTaTOB Ha 3TOM K€ YpPOKe,
BEJIETCSI UCIIPaBJICHHUE OINOOK.

Ypoxk — 3auem. Ilpu npoBeZieHUN 3aueTa, BOIPOCH! TEOPUU K 3a4€Ty M MPAKTUYECKHE 3a/1a-
HUS U3BECTHBI yJallleMycsl 3apaHee He MeHee, YeM 3a TPU HEJENM O Hero. Yyaliuecs MojydyaroT
WH/IMBUJyaJIbHBIEC 33/1aHUs 10 Teme. s modydeHus MOJ0KUTEIbHOW OLEHKH, yJaleMycs Hajo
3HATh BOIIPOCHI TEOPHH (3amUcaTh HYXHBIE (OPMYIIbI, TIOHUMAaTh WX CMBICH, PaccKa3aTh O COMEp-
YKaHUH BOIIPOCA).




OCOOEHHOCTH OPTONEAMYECKOTO PEKUMa IIKOJIbI-MHTEpHATa JUIsl OOJIBHBIX CKOJIHO30M
yUalMxcsl yYUTHIBAIOTCA B BIOOpE MpHEeMOB 00y4eHHsI Ha YpOKax: MPOBEJIEHUE B TEUEHUE YpOKa
2-3 GU3KYIBTMHUHYTOK, COOJIIOJICHHE pEeXHMMa KOHTPOJIS HaJ OCAaHKOW y4YeHHWKa mpu pabore 3a
Y4€OHBIM CTOJIOM.

B kauectBe MeToanueckoi 1 MHOOPMAITIOHHOH MOAJIEPKKU HCIIONIB3YIOTCS HHTEPAKTUBHBIC
HarJBIIHBIe TTocoOus, pecypchl MHTepHeTa, doHa mudpoBeix obpasoBaTenbHBIX pecypcoB (LIOP)
LlenTpa noBbIIeHUS KBATM(UKAUN ¥ HH)OPMAITIOHHO-METOAMYECKON paboThl I. MarHuToropcka
U HIKOJbHOMMEeINaTEeKH.

Cdopmuposannbie y ydamuxcs 3YH u OYVYH B pesynbrareoOyuenust xumuu B 10-11 kmac-
Cax TECHO CBSI3aHbI CO CIEAYIOLIUMH IPEAMETAMH:

MATeMATHKA: CBSI3b MEXAY BEIMYMHAMHU MACChl M YMCJIOM MOJIEHM BEIIECTBA, MEXIY KOJIHU-
YECTBOM BEILIECTBA U TEIUIOBOW 3HEPTHUEH, BBIACIUBILICKHCS WM MOTVIOTUBIIEHCS B PE3YIbTAaTE XHU-
MHYECKOr0 B3aWMOJECHCTBHUSI, BBIPAXKAETCs MPSIMOM MPONMOPLHMOHAIBHON 3aBUCUMOCTBIO Y = K*X.
OOpaTtHas TPOMOPIMOHATLHOCT Y=K/X BBIpaXKaeT CBsI3b MEXIY MAcCO pacTBOpa U €ro KOHIICH-
Tpauuei npu pa30aBIeHUH WK yrapuBaHUM pacTBopa. Hanbomee yacto Ha ypokax XMMHUU MPOU3-
BOJIATCS PACUETHI C UCIOJIB30BAHUEM MOHATUHI «IIPOLIEHT», «ITPOTOPLIUI», KyPABHECHUE.

uHpopmatuka u UKT: naBbiku ucnonb3oBanus L[[OPoB (BupTyanbHble NTabopaTtopud,
3JIEKTPOHHBIC YUYCOHUKHU, SHIMKIIONEANH, CIIPABOYHUKH ), paOOThl B IHTEpHETE MpH CO3AaHUU TIpe-
3eHTalUi U HanucaHus pedepaToB U HAYYHO-HUCCIEI0BATENILCKUX PadOT.

0MOJI0THSA: 3HAHKE OMOJIOTUYECKON POJTM XUMUYECKUX JIEMEHTOB (MHUKPO- M MAaKpPO3JIEMEH-
TOB) U UX COEAMHEHUN B PA3IMYHBIX OMOJIOTMUYECKUX Ipolieccax (TeHEeTHKa, METa0O0IN3M U T.1I.).

¢pu3nka: 3HaHue OOIMX 0OBEKTOB U3YUCHUS, TAKUX KaK BEIIECTBO, €r0 CTPOCHUE U CBOMCT-
Ba Ha MUKPO- U MaKpOYpPOBHSIX OpraHu3auuu. 3HaHUs (PU3HMUECKUX 3aKOHOB COXPAaHEHUS (MacCChl,
3apsia, YHEPrur) ¥ MPUHIIUIIA MUHUMYMa MTOTEHIIMAILHON HEPTHUU UCIIOJIB3YIOTCS JJII COCTaBJIe-
HUS MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN peaklUid, TEPMOXUMHUYECKUX YPABHEHUM.



MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE

B yue6HOM m1aHe Ha m3ydeHne XuMHUH B 11 kacce oTBoAMTCS 2 yueOHBIX Yaca B HEIENIO);
Bcero 68 yueOHBIX 3aHSATHH.

Pacnipenenenne BpeMeHH O TeMaM MPOTpaMMBbl JaHO OPUEHTHPOBOUHO. YUHUTEIh MOXKET
WU3MEHSTH €T0 B IPEJeNax roJIoBO CyMMBI 4acoB. Pacmpenenenue yacoB o Temam 0asupyercs Ha
ocHoBe aBTopckoi mporpammbl H.H. I'apei( ABTOpcKas nmporpamma: Xumusi. Paboure mporpamMmel.
[Tpenmernas nunus yueonukoB I'. E. Pynsutuca, @. I'. @enpamana. 10 — 11 xmacest / H. H. T'apa.
— 2-e u3n., nor. — M. : IIpocBemenue, 2016.).

Takum obpa3om, B 11 kmacce mporpaMma paccuuTaHa Ha 68 4acoB, 3 pacueTa - 2 yu4eOHbIX
yaca B HEJIENI0, U3 HUX: JUIsl POBEACHUS KOHTPOJIBHBIX - 5 4acoB, MpakTHUecKux padot - 10 yacos,
71a00paTOPHBIX OTBITOB — 6.

Pabouas nporpamMmma OpueHTHpPOBaHA HA YUEOHUK:
Pyosumuc I'.E., @®envoman D.I'. Xumua. Ocnoswt ooweit xumuu.l1xknacc. Mockea, Ilpo-
ceewyenue, 2016 2.

TPEBOBAHMUSA K YPOBHIO IIOATI'OTOBKH OBYYAIOIIIUXCS HA CTY-
INEHU CPEJHEI'O (ITIOJIHOI'O) OBPA3OBAHMUA

B pesynbrare u3ydeHuss XuMuu Ha 6a30BOM YPOBHE YUYECHHK JTOJDKEH

3namv/nonumams:

- axcHenuue XumMu4ecKkue NOHAmMUA: BEIIeCTBO, XUMUUECKUM AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISIPHAs. MacChl, HOH, AJJIOTPOIINS, U30TOIbI, XMMUYECKasl CBS3b,
ANEKTPOOTPHULATEIBLHOCT, BAJICHTHOCTh, CTENEHb OKHCIEHUS, MOJIb, MOJIIpHAsl Macca, MOJISIPHbBIN
00beM, BEIIECTBA MOJIEKYJIIPHOIO M HEMOJIEKYJSPHOIO CTPOEHHs, PACTBOPHI, AJIEKTPOIUT U He-
ANEKTPOJIUT, ANEKTPOIIUTUYECKAS JUCCOLUALUS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHHE U BOC-
CTaHOBJIEHUE, TEIJIOBOH 3(h(eKT peaklnu, CKOPOCTh XMMUYECKON peakIiH, KaTajlu3, XUMUYECKOe
paBHOBECHE, YIIIEPOIHBII CKeJET, PyHKIMOHAIbHAS IPYIIa, H30MEpHsl, TOMOJIOTHS;

- OCHOGHbIE 3AKOHbL XUMUW: COXPAHEHUS MACCHI BELIECTB, IIOCTOSTHCTBA COCTaBa, NIEPUOIU-
YeCKHUU 3aKOH;

- OCHOGHble meopuu Xumuu: XUMHUECKOH CBS3H, DJIEKTPOIMTHUECKON IMCCOLMAINH,
CTPOEHMS OPraHNYEeCKUX COETMHEHU;

- 8avicHelue geuyecmea U Mamepuabl: OCHOBHbIE METAJUIbI U CILIABBl, CEpHAs, COJIAHAs,
a30THasi M YKCYCHasi KMUCJIOThI; IeJI0UH, aMMHUaK, MUHEpaJIbHbIE YA00pEHUs, METaH, ITUJIEH, alleTH-
JieH, O€H30J1, 3TaHOJI, XKHUPBI, MbLIA, TII0K03a, caXxapo3a, Kpaxmall, KJeT4yaTKa, OelKHU, HCKYCCTBEH-
HbIE U CUHTETUYECKUE BOJIOKHA, KayUyKH, I1JIaCTMACCHI;

ymembp:

- Ha3bl6amb V3YUYEHHBIE BEILECTBA M0 «TPUBUAIBHOW» WM MEXAYHApPOJHOW HOMEHKJIATY-
pe;

- onpedenamyp: BAJICHTHOCTh U CTENEHb OKUCJIEHUS] XUMUYECKHX AJIEMEHTOB, TUIl XUMHYe-
CKOH CBSI3M B COCIUHEHMSX, 3aps] MOHA, XapaKTep Cpelbl B BOAHBIX PAaCTBOPAaX HEOPTaHUUYECKUX
COEIMHEHMH, OKHUCIUTEIh U BOCCTAHOBHUTENb, MPUHAMJIEKHOCTh BELIECTB K PAa3IMYHBIM KJlaccaMm
OpPraHUYECKUX COEANHEHUN;

- Xapakmepu3oeamsy: >IEMEHTbl MaJlbIX MEPHUOAOB MO0 UX IOJOXKEHHUIO0 B NMEPUOAMYECKON
cucreme JI.W. MenzaeneeBa; oOmmMe XMMHYECKHE CBOICTBa METAlJIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX U OPTraHMYECKHUX COEMHEHUH; CTPOCHHE U XMMHUYECKHE CBOMCTBa H3Y-
YEHHBIX OPraHUYECKUX COEMHEHU;

- 00bACHAMYB: 3aBUCUMOCTbH CBOWCTB BEUIECTB OT MX COCTAaBa U CTPOECHUS; MPUPOTY XUMHU-
YEeCKOW CBSI3U (MOHHOM, KOBAJEHTHOM, METAJJINYECKOM), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pe-
aKLMU ¥ TOJ0XKEHUS XUMUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB:



- 8bINOJIHAMb XUMUYECKUN SKCIIEPUMEHT M0 PAaCIIO3HABAHUIO BAXKHEHIIINX HEOPTaHUYECKUX
1 OpPTaHUYECKUX BEUIECTB;

- BPO6OOUMb CAMOCTOATEIBHBIA TOMCK XUMHUYECKOW MH(POPMALIUHU C HCIIOIB30BAaHUEM pa3-
JUYHBIX UCTOYHUKOB (HAyYHO-TOMYJISPHBIX U3AaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MH-
TEpHETA); HMCIIOJIb30BaTh KOMITBIOTEPHbIE TEXHOJOTMU JUII OOpabOTKM W Tepenadyd XUMHUYECKOU
nH(pOpMaLIUY U ee MPEACTABICHUS B Pa3IUYHbIX (hopMax;

UCNOJIb306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eamelbHOCmU U
NOBCEOHEBHOIL HCUZHU OTIA:

- 0OBSICHEHUS XUMUYECKUX SBJICHUN, TPOUCXOSAIINX B IPUPOE, OBITY U HA TPOU3BOJICTBE;

- OHpGI[CJIeHI/ISI BO3MOXHOCTHU HpOTeKaHI/IH XUMHUYCCKUX HpeBpaH_leHI/If/'I B paSHI/I‘-IHBIX yCJIO-
BHUSAX M OLICHKHU X MOCJIEACTBUH;

- BKOJIOTUUECKH TPaMOTHOIO MOBEJICHUS B OKpY>KaloIleH cpelie;

- OIICHKH BIIMSIHUSI XUMHUYECKOTO 3arpsi3HEHUsI OKPYKAIOIICH cpebl Ha OPTaHM3M YesIOBEKa
U Ipyrue )XUBBIE OPraHUu3MBI,

- 6e30macHOro oOpaIeHus ¢ TOPIOYUMU U TOKCUYHBIMU BEIIECTBAMHM, Ja0OPATOPHBIM 000-
pPyZIOBaHHEM;

- IPUTOTOBIICHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAIMH B OBITY M Ha IPOU3BOJICTBE;

- KPUTHYECKOH OIIEHKH JIOCTOBEPHOCTH XMMHYECKOH WH(POpPMAIIUH, TIOCTYIAIEH U3 pas-
HBIX HCTOYHHUKOB.



COILEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHelilmue xuMu4ecKkue NOHATHS U 3aKOHBI (8 yacoB)

AtoM. Xumuueckuit aneMment. M3oronsl. [IpocThie U CI0KHbBIE BEHIECTBA.

3aKOH COXpPaHEHHUsI MAacCChl BEIIECTB, 3AKOH COXPAHEHUs W IPEBPALLECHUS SHEPTUU NPU XHU-
MHYECKHUX PEAKLHMAX, 3aKOH MOCTOSIHCTBA COCTaBa. BelecTBa MOJIIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUS.

AToMHBIE OopbOuTanu, s-, p-, d-, f-amekrponsl. OCOOEHHOCTH pa3MEIICHUs! JIEKTPOHOB IO
opOHTaNIsIM B aTOMax MaJbIX U OOJBIIMX MEPUOA0B. DHEPreTUUEeCKHe YPOBHU, MOAypOoBHU. CBs3b
MEPUOINYECKOT0 3aKOHA U MEPUOJUYECKON CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C TEOPUEH CTPOCHUS
aToMoB. KOpOTKUI U JUIMHHBIN BapUaHThI TaOJIHUIIBI XUMHUECKUX dJIeMeHTOB. [lonoxeHue B nepuo-
JUYECKON CUCTEME XMMHUUYECKUX 3JIEMEHTOB BOJIOPO/IA, JIAHTAHOUJOB, aKTHHOUJOB U UCKYCCTBEHHO
MOJIyYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. llepuoanyeckoe M3MEHEHHE BAJIEHTHO-
CTH U pa3MEpPOB aTOMOB.

PacuerHble 3agaun. Beruncienue Macchl, 00beMa WM KOJUYECTBA BEIECTBA M0 M3BECT-
HOM Macce, 00beMy WIJIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMHBIIMX B PEAKIUIO WA TOTYYHB-
LIMXCA B PE3yJIbTATE PEAKIUU BEILIECTB.

Tema 2. Ctpoenue BemecTBa (7 yacoB)

Xumudeckasi CBsi3b. Bujbl 1 MexaHU3MbI 00pa30BaHUsI XUMUYECKON CBsI3U. VIOHHAs CBSI3b.
Katunonsl 1 annonsl. KoBasieHTHast HenossipHas cBsA3b. KoBaneHTHAs mojsipHas CBSA3b. DIIEKTPOOT-
puniareabHoCcTh. CTeneHs OKkucieHus. Meramueckas cBsi3b. Bogopoanas cBs3b. [IpocTpancTBeH-
HOE CTPOEHUE MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BELIECTB.

Tunbl KpUCTANIMYECKUX PEIIETOK U CBOMCTBA BellecTB. [IpuunHbpl MHOrooOpasus BEILECTB:
M30MepHs, FTOMOJIOT U, aJNIOTPOIHUSL, U30TOMUS.

JdemoncTpauuu. Moaen HOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX U METANIMYECKUX KPHUCTaJ-
nudeckux pemretok. D dext Tunmans. Moaenu MoJIeKyl U30MEPOB, TOMOJIOTOB.

PacuerHble 3a1aun. Boruncnenue Maccol (KOJIMYECTBA BEIECTBA, 00beMa) MPOAYKTa peak-
UM, €CIU JJISL €ro MOJYYECHUS 1aH PAacTBOP C ONPEAECICHHON MAacCOBOM J0JIEH MCXOAHOTO BELIECT-
Ba.

Tema 3. Xumnueckue peakuuu (7 4acos)

Knaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKON M OPraHUIeCKONH XUMHUU.

CKOpOCTh peakiiiu, €€ 3aBUCUMOCTb OT Pa3IMUHbIX (DAKTOPOB. 3aKOH JIEUCTBYIOIIUX MAacc.
Oueprus aktuBanuu. Katanus u karanuzatopsl. OOpaTuMOCTh peakiuii. XUMUYECKOe paBHOBECHE.
CwMmenieHue paBHOBecHs oA AelicTBueM pa3inyHbix Qaxtopos. [Ipunuun Jlelllarense. IIponssoa-
CTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKLMM OT KOHLEHTPALUU U TeMneparypsl. Pas-
JIO’)KEHUE TNEepOoKCHIa BOAOpOAa B MPUCYTCTBUM KaTanuzartopa. OmnpeneneHue cpelbl pacTBopa ¢
IIOMOUIBIO0 YHUBEPCAIBHOTIO UHAUKATOPA.

Jlaboparopubie onbIThbl. [IpoBeaeHHE peakiuii MOHHOTO OOMEHa ISl XapaKTEPUCTHKHU
CBOMCTB 3JIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nuyHbeIx (aKTOPOB Ha CKOPOCTh XMMHUYECKOM peak-
1117078

Pacuernble 3agaun. Beruucienne Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTa peak-
LIMH, €CIIM U3BECTHA MAacCa UCXOJHOTO BELIECTBA, CONEPIKALIETO ONPEAEIECHHYIO OO TPUMECEH.

Tema 4.PacTtBopsbl (7 4acoB)

Hucnepcusie cuctembl. MctuHHable pacTBOpbl. CriocoObl BbIpaXKeHHUsS KOHIEHTpAlUU pac-
TBOPOB: MaccoBasi JI0JIsl paCTBOPEHHOTO BEIeCTBAa, MOJspHas KoHueHTpauusa. Kommowansle pac-
TBOPBI. 30JU, TEJIH.



OnexTponuTnyeckas nuccoruanus. CuibHbIe U caalble AIEKTPOIUTHL. KuciomHuo-ocHogHvle
e3aumooeticmsusi 8 pacmeopax. Cpena BOAHBIX PaCTBOPOB: KUCIas, HEUTpanbHas, mienouHas. Mow-
Hoe npou3zeedeHue 600vbl. Bogopoansiii mokazarens (pH) pacteopa.

T'uoponus opeanuueckux u HeOpP2AHUUECKUxX coeOuHeHull.

IIpakTnyeckas padora. [IpuroroBienue pacTBopa ¢ 33JaHHOW MOJISIPHOM KOHIICHTpanuei

Tema 5.9J1eKTpOXUMHYECKHE PeaKInu (S 4acoB)

XUMHYECKUE UCTOUYHUKHU TOKA. Psil CTaHAApPTHBIX 3JIEKTPOAHBIX MOTEHIMATIOB. DJICKTPOIIU3
pPacTBOPOB U paciiaBoB. [louamue o kopposuu memannos. Cnocobvl 3auumol 0m KOppO3U.

Tema 6. Metauibl (12 yacos)

[TonoxeHre METaJIJIOB B EPUOANYECKON CUCTEME XUMUYECKHUX 31eMeHTOB. OO1ue cBoCT-
Ba METAJUIOB. DJIEKTPOXUMHUYECKUH psii HampspkeHui MetaiioB. OOmme crocoObl MOTydYeHus Me-
TaJJIOB.

O0630p MeTayIOB INIaBHBIX MNOATpyMI (A-rpyIil) NEpUOANYECKON CHCTEMBl XUMHUYECKHX
3JIEMEHTOB.

O0630p MeramnoB rnaBHeIX noAarpynn (b-rpymm) nepuonuveckoil cUCTEMBl XMMHUYECKHUX
AJIEMEHTOB (M€/lb, LIUHK, MUMAH, Xpom, JHcejle30, HUKelb, NIamuHa).

CruiaBbsl METAJLIOB.

OKcubpl ¥ THIPOKCH]IBI METAJLIOB.

JemoncTpanuu. O3HaKkoMIIeHHE ¢ 00pa3llaMi METAJJIOB U UX COeauHeHu. B3aumoaeic-
BHE IIEJIOYHBIX H IE€JI0YHO3EMENbHBIX METAIOB C BOJION. B3auMozeiicTBre Meu ¢ KHUCIOPOAOM U
cepoi. Dnektponn3 pactBopa xyopuaa meau (II). OnbITel M0 KOPPO3UH METAIIIIOB U 3aLTUTE OT HEe.

JlabopaTopHble onbIThbl. B3auMoielicTBUE IMHKA U jKeJie3a C PaCTBOPAMH KHCIOT U IIENO-
yeil. 3HaKOMCTBO € 00pa3liaMy METaIOB U UX pyAaMHu (paboTa ¢ KOJIEKLIUIMU).

PacuerHble 3agauu.PacueTsl 10 XMMHUYECKUM ypaBHEHUSM, CBSI3aHHBIE C MacCOBOH J1oyiei
BbIXOJIa NIPOJIYKTa peakLuy OT TEOPETUUECKH BO3ZMOKHOI'O

IpakTnyeckas padora.Pemenue 3kcnepuMeHTAJIbHBIX 32/1a4 10 TeMe «MeTaum.

Tema 7. Hemetasanl (10 yacoB)

00630p cBOMCTB HEeMeTaIOB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIEC CBOMCTBA TUITUYHBIX HE-
MeTaiioB. OKCUABI HEMETANIOB U KHUCIOPOAOCOAEpKAllue KHUCIOTh. BOgopoaHbie coeaMHEHUS
HEMETaJJIOB.

JMemouncTpanun.O0pa3iel HeMeTanaoB. O0pasIibl OKCHAOB HEMETAIJIOB U KHCIOPOACOAEP-
XKammx KUcioT. ['openue cepsol, pocdopa, xene3a, MarHusi B KUCIOPOJIE.

JlabopaTopHble oNbITHI. 3HAKOMCTBO ¢ 00pa3llaMi HEMETAJUIOB U MX MPUPOIHBIMU COENIU-
HEHUSIMU (paboTa ¢ KOJUIeKIUAMH ). Pacrio3HaBanue XJ10puaoB, Cylib(paToB, KapOOHATOB.

['eHeTnyeckas CBSI3b HEOPTAHMUECKUX M OPTaHUYECKHUX BEIIECTB.

IMpakTuyeckas padora.Penenne 3xcnepuMeHTAIbHBIX 327124 M0 TeMe « HemeTamabn.

Tema 8. XuMus u ;Ku3Hb. (54.)

XuMHUsT B IPOMBIIUIEHHOCTU. [IpUHIMIBI XMMHUYECKOrO IPOM3BOACTBA. XHMHUKO-
TEXHOJIOTHYECKHE NPUHUHUIBI MPOMBIIIJIEHHOIO MOJy4eHUs MeTauioB. [Ipom3BOACTBO 4YyryHa.
[IpousBoacTBO cranu.

Xumusi B ObITY. XUMHUYECKAsI POMBIIIJIEHHOCTh M OKPYKalomias cpea.

IIpakTukym7 4). Penienue 3KCepuMEHTANBHBIX 337a4 [0 HEOPraHUYECKON XUMHUH; pellie-
HUE JKCIIEPUMEHTAIbHBIX 3a7a4 10 OPraHUYECKON XMMHH; PELICHUE NPAKTUYECKUX PACUETHBIX 3a-
Jla4; MOTy4eHUe, COOMpaHue U PACIO3HABAHUE Ia30B.



TEMATHYECKOE INTAHUPOBAHHUE

No pa3- | HammenoBanue pazzaenoB u | YueOnbie | KoHTposibHBIC IIpakTHueckas yacThb
nena u TeM qachl paboThI nabopaTopHbIE | MPAKTHYECKUE
TeM OTIBITHI paboThI
1. Baxwnerime xummuyeckue 8 1 - -
MIOHSTHSI U 3aKOHBI
2. CtpoeHue BeniecTra 7 1 - -
3. XUMHUYECKUE PEaKIuu 7 - 2 -
4. PacTtBopsI 7 - 1 1
5. DNEKTPOXUMHUYECKUE pe- 5 1
aKUuu
6. Mertasuibl 12 1 1 1
7. Hewmerannsl 10 1 2 -
8. XUMUS ¥ )KU3Hb 5 - - -
0. [IpakTukym,060011eH1E 7 1 - 5
Hroro: 68 6 6 8




Kpurtepun u HopMbI OLleHKH 3HAHUI U YMEeHHUIT 00yUaromuxcst

KonTpounb pe3ynbratoB 00yueHUs SBISETCS OJHOW M3 BaXKHEHIIMX KOMIIOHEHTOB Ipoliecca
oOyueHust xumud. B mporiecce 00ydeHus TOMKHBI OBITh YCTAHOBJICHBI YETKHUE B3aMMOCBSI3H MEKIY
MOHATUSAMH, POPMHUPYEMbIMU Yy y4amuxcs. IMeHHO TakuM o0pa3oM y HUX CO3JaeTcs OonpeiescH-
Has cucteMa 3HaHui. Kaxxaas HoBas Tema paccCMaTpuBaeTCs JIMIIb NIOCJIE TOr0, KaK YYUTENb MPOBeE-
JIeT KOHTPOJIb OLIEHUBAHUS YPOBHS YCBOCHMS MOJIYYEHHBIX 3HAHUW JUISI BOCIIPUATUS HOBOTO Mate-
puaia. BreimonHeHHe KaKuX-THOO YINPaKHEHWH MO HOBOW TeME CIOCOOCTBYET 0oJiee IMOIHOMY,
OCO3HAaHHOMY YCBOEHHMIO MaTepuaia, CO3AaeT yCIoBHs A (OPMUPOBAHUS y YHALIUXCS CUCTEMBI
XUMHYECKUX TIOHATUH, JIOTUYECKH CBSA3aHHBIX IPYT C APYTOM.

KoHTposb 3HaHU# yyanuxcst JOKEH IPOBOAUTHCS YUUTEIEM CUCTEMaTU4ecku. Buibl KOH-
TPOJISL MOTYT OBITH MPOIMUCAHBI B TOJJOBOM TEMaTHYECKOM IJIAHUPOBAHUH, & TAKXKE B IJIAHE M KOH-
crekTe ypoka. OpHUeHTUPOM JJIsl yUUTENsl XUMHUU JOJKHBI ObITh UMEIOIIUECS B IporpaMmax pyopu-
KU «/loCcTHXKeHne NpeIMETHBIX, METAITPEAMETHBIX U JINYHOCTHBIX PE3YyJIbTATOBY.

KHaCCI/Id)I/IKaLII/II/I BH 0B KOHTPOJIA PE3YJIHTATOB 06V‘-I€HI/ISI XHUMHU
1. Ilo MCCTY B V“I66HOM IIPOLECCCe

BBoaHbIl KOH- | AKTyaau3aius OMOPHEIX IIpeaBapuTeabHBIA KOHTPOJIL OCYIIIECTBIISIIOT IS
TpOJIb WJIU OCTAaTOYHBIX 3HAHUU IO | AMATrHOCTUKU
TEME HUCXOJHOT'0 VPOBHS 3HAHUN Y YMEHHUU IIKOJIbHH-

KOB, IO3TOMY ITPUMCHACTCA B HA4YAJIC V‘le6HOFO
roga, n€pca n3ydeHMEM HOBOI'O pa3acjia ujin Te-
MBI

Texymmii koH- | KoHTpoJb yeBoeHUs yued- | IIpoBoauTcest yauTelIeM Ha OPOTSHKEHUN BCETO
TPOJIb HOr'0 MaTepHaya B XO4€ IO- | YY4SOHOIr'o 3aHATHS C IIEIbI0 OTCIS)KUBAHNS Kave-
3HABATEIBLHOIO IIpolecca CTBa YCBOCHMSI XMMHYCCKIUX 3HAHMUA U YMESHUH
pPacCMOTPSHHBIX HA YPOKE

Tematnueckuii | Urorosast npoBepka o teme| [IpoBOaUTCS MOCIE U3YVUEHMS KAKOTO-JIMO0 KPVII-
KOHTPOJIb y4eQHOro Marepuaia HOI'O pa3zlena Kypca, Kak IIPaBIIo, B KOHIIE YET-
BEPTHU, TTOJIYTOIMSI, TDUMECTPA, VIeOHOT0 roia

WToroselii KOH- | Bua KOHTPOJIS YCBOEHUS ITpoBoauTcst B hopMe UTOTOBOI KOHTPOJIBHOM
TpOJb yueOHOIr0 MaTepualia 3a BeCh| paOOTH/KOHTPOJIbHOro Tecta Wi B hopme TMA
Kypc 00VUYeHHUs i EI'D

1. IIo opme mpoBesicHUS.
* UnauBuayanbHBIN.
* dpoHTanbHbI (MAaCCOBBIH).
2. Ilo crioco0y opraHu3aimH.
* VCTHEBIN.
* [TucbMEHHBIH.
e[ IpaKTHUECKHU.

OueHuBaHNe YCTHOTO OTBETA

NuauBuayaabHblii KOHTPOJIb PE3yIbTaTOB MOXKET MPOBOAUTHCS Ha ypoke Kak B (opme
KPaTKoOro onpoca ¢ Mecra ((hpoHTampHas KOHTPOJIUpYIOas Oecena), Tak U B BUIC 00CTOATEb-
HOW MPOBEPKH 3HAHUI U YMEHHUIl Y JOCKH. DTOT BUJ Onpoca (MHIANBUIYAIbHBIN) MOXKHO MTPOBO-
AWTH Ha 3TallaxX aKTyaJlru3alruun SHBHHﬁ, HU3YUCHHUSA HOBOI'O MaTepuraia, 3aKpCIJICHHUA 1 COBEPHICHCT-
BOBaHUS 3HAHUI U MPOBEPKHU YCBOSHUS HOBOT'O MaTepuaia. Borpockl yuurens A KpaTKOTo OMpo-
ca JOJDKHBI OBbITh JIAKOHUYHBI, C()OPMYJIMPOBAHBI B MOHATHBIX YYEHUKY TE€pPMUHAX M TpeOOBaTh
KpaTKoro otBera. JlJis 5KOHOMUU BPEMEHHU MOKHO UCIOJIh30BaTh KAPTOUKH C BOMPOCAMHU, Ha KOTO-
PbBIC YYCHHUKHU I'OTOBATCSA OTBETUTH Y TOCKH.

Bo Bpemsi oTBeTa ydwamierocs Ui JOCTIDKEHHS YCTOWMYMBOTO BHUMAaHHS Kjacca MOJE3HO




MPEAYCMOTPETh MOCIEAYIOIIEE 32 OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI IPYTUX YYAIIMXCS, HC-
MpaBJICHUE TOMYIIEHHBIX OMIMOOK, JOMOJIHEHHUE.
[Ipu npoBeneHnn orpoca AOMYCKaeTCs 3a4aBaTh yYaluleEMyCsl HABOISIIKME BOIIPOCHI ISl TOTO,
YTOOBI TIOMOYb €My C(HOPMYITHPOBATH CBOM MBICIIA. MOTYT OBITh M JOIIOJHUTEIBHBIE BOIIPOCHI, €C-
JM OHU HEOOXOJMMBI JUIS MPEIICTOSIIETO H3yUSHHsI HOBOTO Marepuaia. Bo Bpemsi yCTHOTO oTBeTa
y4amierocss y4uTeiab UMEET BO3MOKHOCTh 3aJ1aTh JOMOJHUTENIbHBIA BOIPOC AMArHOCTUYECKOTO Xa-
pakrepa, KOTOPbIM IIOMOKET BBIIBUTh COCTOSIHUE 3HAHUN U YMEHMI OTBEYAIOLIETO.
[IpoBeneHrEe YCTHOTO WHIWUBUIYATBHOTO KOHTPOJISI TPEOYeT OT y4YWTeIsl COOPaHHOCTH M
BHUMaHWUs, TaKk Kak He00X0uMo 3a 5-10 MUHYT BBISIBUTH 3HAHUS yYaIIUXCS B KJIacce.
Yuutens 00s13aH IPOKOMMEHTHPOBATh OTBET yUEHHKA, YKa3aB Ha OITMOKH M OTMETHUB y/1au-
HbIE CTOPOHEI. JIF0OO# OTBET MOJKEH OBITh 3aMEUCH yUUTENIEM U O0ObEKTUBHO MM OrlcHeH. HeoOs13a-
TEJIbHO CTaBUTh OTMETKY 3a KX bl HEMOJIHBINA OTBET. EC/IM y4eHUK HEOJHOKPATHO TOMOJIHSIT OT-
BETHI JPYTUX OJHOKIACCHUKOB, TO MOKHO MTOCTABUTh €MY OOIIYI0 OTMETKY 32 YPOK.
OtmeTka «5»:
- JIaH IMOJHBIA U NPABUJIBHBINA OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPUI,
- MaTepual U3JI0KEH B ONPE/ICICHHOMN JTIOTHYECKON MOCIEA0BATEIbHOCTH, JINTEPATYPHBIM
SI3BIKOM,
- OTBET CaMOCTOSTEJILHBIN
- BO3MOJKHA OJ/IHA HECYIIIECTBEHHAs OLINOKA.
OTMeTKAa «4»:
- JIaH TMOJIHBIN U MPABUJIBHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH,
- MaTepuall U3JI0KEH B OIMPEACICHHON MOCIeI0BATEIbHOCTH,
- OTBET CaMOCTOSTCIIbHBIN
- JOmyIIeHbI 2-3 HeCyECTBEHHbIE OIIHMOKH, UCTIPABICHHBIE 10 TPEOOBAHUIO YUH-
TeJIsl, UJIM JIaH HETIOJIHBIM M HEUYETKUH OTBET.
OtMeTKAa «3»:
- JIaH TIOJIHBIM OTBET, HO MIPH 3TOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA WJIK OTBET HE-
MOJIHBIN, MOCTPOEH HECBS3HO.
OtMmeTka «2»:
- OTBET OOHApYKMBAET HEMOHUMAaHUE OCHOBHOTO COZIEpKaHUs y4eOHOTO MaTepua-
Ia,
- IOTIYIIIEHBI CYIIECTBEHHBIE OIIHOKH, KOTOPhIE YUAITUICS HE MOKET UCIIPABUTh
MPY HABOJIAILIUX BOITPOCAX YUUTENS.
Ormerka «1»:
- OTCYTCTBHE OTBETA.
@poHTaTbHAS KOHTPOJMPYIOIIAs 0ecena oObIYHO JOCTATOYHO KpaTKOoBpeMeHHa. Bompo-
Chbl, KaK U BO BCSKOM JIpyroil Oecene, TpeOyrOT KpaTKOrO OTBETA, IMO3TOMY 3a OJMH TaKOW OTBET
YUEHUKY CTaBUTh OLIEHKY Hellb3sl. Hy)KHO 3apaHee HaMeTUTh TE€X YUYEHUKOB, OTBET KOTOPBIX BO Bpe-
Ms Oecellbl XOTAT OLEHUTh, U 3a7aBaTh UM IICJICHANIPABICHHO 3aIlJIaHUPOBAHHBIE IsI Oecelbl BO-
npockl. OHAKO HE CleAyeT 3a/JaBaTh MOJPSA BOMPOCH OJHOMY M TOMY e Y4eHUKY. PaboTarh
JOJDKEH Bech Kiacc. PpoHTanbHas Oecea MOKET COYETaThCsl C YCTHBIM yU€TOM 3HAHHM, KOT/la He-
CKOJIBKO yYallluXCsl TOTOBATCS K OTBETY Y JOCKU. CIOXKHOCTh pabOThI 3aKIIIOUAETCSI B TOM, YTOOBI
HE yIyCKaTh U3 MOJIsl 3pEHUS KJIacC, Y9acTBYIOIIUN B Oecesie, U yJalluxcs, OTBEYAIOIINX Y TOCKH.
3aueT - ATO METOJI YCTHOTO KOHTPOJISL, KOT/Ia YICHUKAaM TPeIOCTaBIsSETCs] BO3MOKHOCTE 00-
Jiee JUTUTENHHO U 00CTOSTENBPHO OTBETHTH Ha BOIpoc. OOBIYHO 3a4eT Ha3HAYaeTCsS BO BHEYPOUHOE
BpEeMsL; KJIacc IPU 3TOM pa3eisieTcsl Ha JBE WM TPU TPYIIbl, KOTOPbIE IPUXOAAT Ha 3a4eT MO Oue-
penu B pazHoe BpeMsi. O MpoBeIeHUH 3a4eTa YIUTEb COOOIIAET 3apaHee, YTO0bI yJalruecss MOTIIH K
HEMY MOArOTOBUTHCA. JlJIsl MOATOTOBKH K 3a4€Ty YUMTENb COCTABIISIET BOIIPOCHI, & TAKXKE MPUMEP-
HBIE 3a/1a4d, PEKOMEHIYET JIUTEPaTypy, NPEABAPUTEIHHO MPOBEPUB, UMEETCA U OHA B IIKOJbHOU
oubnnorexe. CpoKu MPOBENEHUS 3a4eTa JIOJDKHBI OBITh M3BECTHBI 3aMECTUTENIO TUPEKTOpa IO
y4e0OHO-BOCIIUTATENIBbHOM paboTe, YTOOBI MOXKHO OBUIO PEryIMpPOBaTh HArPY3Ky yUalIUXCs.
Krnaccuueckuii 3a4er mpenycMaTpHUBAaeT BbBISIBICHUE YPOBHS 3HAHHMM, YMEHMM M HAaBBIKOB



yyamuxcs Bo BpeMs Oecenbl yueHHKa ¢ yuuTeneMm. OH JaeT MojJHOe M TOYHOE IMPEJCTaBIeHUE 00
YPOBHE O0YYEHHOCTH Ka)XXJIOTO YYEHUKA, OJHAKO OTHHUMAET MHOTO BPEMEHH, UYTO BEJET K Meperpy-
KEHHOCTH KaK YYMTEJsl, TaK U YUECHHUKA.
OueHuBaHMe NUCHbMEHHON PadoTHI
[TucemenHbIE pabOTHI MOAPA3ACTSAIOT HA TEKyIIHe (IPOBEPOYHbIE) U UTOTOBBIE (KOHTPOJIb-
Hbl€) pabOoThI; IO BPEMEHH OHU MOT'YT 3aHUMAaTh BECh YPOK MJIM €0 YacTb.
K Meronam muChbMEHHOW NMPOBEPKH PE3yabTaTOB OOYYEHHUS OTHOCATCS MHChMEHHAsh KOH-
TpoJibHas paboTta Ha 45 MUH, TpoBepoYHbIC PaboThl HAa 10-15 MuH (HanmpuMep, penieHrue PacueTHBIX
3a]1a4), NMCbMEHHBIE JOMAIIIHUE 3aJIaHUs, IMCbMEHHBIN y4ET 3HAaHUW OTJENbHBIX y4yallluXcs 10 Kap-
TOUYKaM, XMMUYECKHE TUKTAHThI, 33/1aHUs] TECTOBOIO THIIA U T.II.
[ToaroroBka ydamumxcst K KOHTPOJILHOW paboTe dalie BCero OCyLIeCTBISETCS Ha 00001aro-
mux ypokax. O NmpoBeAeHUM KOHTPOJBHON paboThl ydalMXcsl MPeaylnpexaarT 3apaHee, 4TOoObI
OHH MOTJIM ITOJATOTOBUTHCA.
CopneprkaHue KOHTPOJIbHOM pabOThl 0XBaThIBAET BeCh HANOOJIEE BaXKHbIM MaTepuan KOHTPO-
nupyeMoil TeMbl. B Takoi 0oibIIONH KOHTPOJBHOM paboTe 3amaHusi JOJDKHBI OBITh €MHBIMU JUISA
yualuxcs BceX YpoBHEH pa3BuTHs. B KOHTposbHYIO paboTy peKOMEHIyeTcsl BKIHOYaTh pa3HO00-
pasHble 3aJaHMs: 0000ILAKOLIMEe BOIPOCH], KAUECTBEHHBIE U PAacUETHbIE XMMUYECKHE 3a/ladyd, 1e-
IIOYKU TPEBpAIIEHUM, TeCTOBbIE, rpaduyeckue 3aaaHus U T.4. HeoOXxoqumo Hcronp30BaTh Hau-
Oosbliee YMCIIO BapuaHTOB. TeTpaan IUIsi KOHTPOJIBHBIX Pa0OT SIBISIFOTCSA JOKYMEHTOM, KOTOPBIN
MOJKET OBbITb NMPOBEPEH aJMMHUCTpALMEN HIKOJIbl U MHCIEKTOPOM OTAeda 00pa3oBaHUs, NOITOMY
TeTPaau U1l KOHTPOJIBHBIX Pa0OT JOJKHBI XPAHUTHCA B XUMUYECKOM KaOWHETE B TEUYCHUH y4eOHO-
ro roja.
VYuyurtento nHOrAa J0BOJBHO TPYJHO OIPENEIUTh CTENEHb CII0KHOCTH MOJOOpAaHHBIX 3ajia-
HU. MeTOIUCThI COBETYIOT BOCIIOJIB30BAaThCA cleayromuM npueMoM. Heobxoaumo camoMy BbI-
MIOJIHUTB ATy paboTy, a U3pacx00BaHHOE BpeMs JUIsl YYEHUKOB 8-9-X KJIACCOB HA/l0 YBEJIUYUTH B 5
pas, a I CTaplIMX KIaccoB - B 3 paza. MOXKHO B XOZi€ NIPeIBapUTEIILHON CaMOCTOSATENLHON pabo-
ThI IPEATIOKUTH HECKOJIBKO TUIMYHBIX 33/1aHUM U IPOAHAIU3UPOBATh CTEIIEHb UX BBIIIOJHEHMUSL.
[Tpu onieHMBaHMM OTBETA y4allerocs HeE0OXOAUMO YUUTHIBATh KAYECTBO BBINOJHEHUs pabo-
ThI 110 3a1aHusAM. KoHTposbHast paboTa OLIEeHUBAETCS B LIEJIOM.
OtMmerka «5»:
*  JIaH NOJIHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPUI, BO3MOYXKHA HECYIIECTBEHHAsI OILINOKA.
OtMmerka «4»:
e JIOMyCTHMMa HEKOTOpasi HEMOJIIHOTA OTBETA, MOXKET ObITh HE O0JIee IBYX HECYILIECTBEH-
HBIX OIIHUOOK.

Ormerka «3»:

* paboTa BBIMIOJIHEHA HEMOJIHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCs He O0siee OHOM Cy-
IIIECTBEHHOM OIMOKM U 2-3 HECYILIECTBEHHBIE.

Otmerka «2»:

* pa0oTa BBIIIOJHEHA MEHBIIIE YEM HA TPETh,

*  HUMeeTCs HECKOJIbKO CYIIECTBEHHBIX OIMIMOOK.

Otmerka «1»:

* paboTa He BBINOJHEHA.

Bo3moxHa cneayromas cucreMa OleHUBaHUs KOHTPOJIbHONW paboThl MO MATHOATUIBHON cuc-
TeMe:

IIPU BBIIIOJHEHUU Y4eHUKOM OoT 96 10 100% paboThl CTaBUTH OLIEHKY «5»; 0T 76 10 95% pa-
00THI - «4»; oT 50 10 75% - «3»; ot 20 10 50% - «2». [Ipy MOTHOM OTCYTCTBHM NPABUIIbHBIX OTBE-
TOB WJIM BBIITOJTHEHUHU paboThl MeHee yeM Ha 20% cTtaBuTCs oueHka «1».

[Tpu olieHKe BBIMOJIHEHUS MMUCHMEHHON KOHTPOJIbHON paboThl HEOOXOIUMO YUUTHIBAThH TpeE-
60BaHMS €IMHOTO OpPOrpaprUEcKoro pexuma.

Bce paboThl 00513aTeNIbHO AOKHBI OBITH TPOBEPEHBI K CIEAYIOLIEMY YPOKY, IIPH 3TOM YUH-
TeNb JIOJDKEH COOJI0/aTh MOJIHYI0 0OBEKTHBHOCTh. O0s3aTeNieH aHalIu3 pe3yabTaToB MUChMEHHON
paboTsl U paboTa Haj TUNMUYHBIMU omMOKamu. OObsBIEHNE OLIEHOK U aHalu3 paboT TpedyroT OT



YUHTEJIsE COOTBETCTBYIOIIETO MEJAarornueckoro TakTa.

OneHnBaHe TECTOBBIX paboT

TecTpl, cocTosIME U3 TSATH BOMPOCOB MOXHO HCIIOJIB30BATh MOCIE U3YUEHHUS KaXKIOTO Ma-
tepuana (ypoka). Tect u3 10—15 BonmpocoB UCHONMB3YETCS ISl IEPUOAMYECKOT0 KOHTPOJIA. TecT u3
20—30 BompocoB HEOOXOAUMO HUCIIOIB30BATh ISl UTOTOBOTO KOHTPOJIS.

[Ipu oneHWBaHUM HCIIONB3YETCS CIEAYIOUIas IKaja: JAJisi TecTa U3 MSITH BOIPOCOB * HET
OIMOOK — OIICHKA «5»; ¢ OJIHA OIIMOKA - OI[CHKA «4»; * JIBE OUIMOKH — OIEHKA «3»; * TPH OIMIMOKU
— OIICHKA «2».

Ecmu onenka BeicTaBisieTcss B popMme 3ader/He3ader, TO 3a4eT CTABUTCS MPHU BHIMOTHEHUU
70% 3ananuii. Takass Gopma OLIEHKH HCHOJB3YETCS, €CIH TECT COJEPKUT YIpakKHEHUsl Ha pacIio-
3HaBaHue. Eciu TecT oleHuBaeTCs Mo MATHOAUIBHON CHCTEME, TO CTAaHIAPTHBIC KPUTEPUH OIICHOK
TakoBBL: 91-100% - oneHka «5»; 81-90% - onenka «4»; 80-70% - ouenka «3»; Hmxe 70% - orneHka
@».

OueHka ymeHuUil peliaTb pacuyeTHbIe 3a1a4M
Ormerka «S5»:

. B JIOTMYECKOM PACCYXIACHUHH PEIICHUU HET OIIUOO0K,

OtmeTKka «4»:

. B JIOTMYECKOM PACCYKJIEHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK,
. JIOITYIIIEHO He 00Jiee ABYX HECYIECTBEHHBIX OMIMOOK

Otmerka «3»:

. B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIHMOOK.

. JIOITyCKaeTcs CYIIECTBEHHAs OIIMOKA B MATEMaTHUECKUX pacueTax.
OTmeTKa «2»:

. MMEIOTCS CYIIECTBEHHBIE OIIMOKHU B IOTHYECKOM PACCYXJICHUU U PEIICHUU.
Otmerka «1»:

. OTCYTCTBHE OTBETA Ha 33aJjaHHeE.

OueHka 3KcepUMEHTAIBLHBIX YMEeHHUIi (B NMpolecce BbINMOJHEHUS MPAKTHYECKHX
padoT M0 HHCTPYKLMH)
[IpakTuueckue pabOTHI 1O XMMUU BBITIOJHSAIOTCS B TETPAASAX JUIsl MPAKTUUECKUX paboT.
[Ipu oneHrBaHUM OTYETA MO BHIMOIHEHUIO MPAKTHYECKON paboThl 0c000€ BHUMAaHUE YJeNseTcs
KaueCTBY U MOJHOTE CAMOCTOATEIHHBIX BHIBOJIOB yUEHHUKA.
KomuuecTBo mpakTuueckux padoT ompeaeneHo B IporpamMmme.
B teuenue yuebHOro rosma TeTpaau A MPaAKTUUECKUX padOT XPAHUTCS B IIKOJIE.
OT1meTka «5»:
. DKCIEPUMEHT BBHITIOIHEH MOJTHOCTHI0. Crenanbl MpaBWIbHBIE HAOIIOACHHS U BBIBO-
AblL,

. AKCIIEPUMEHT OCYIIECTBJICH 10 TUIaHYy, C YY€TOM TEXHUKH 0€30MacHOCTU U
MpaBwJI pabOTHI € BEIIECTBAMU U MpHOOpamu,

. MIPOSIBJICHBI OPTraHU3aAMOHHO-TPY/IOBbIE YMEHHS (TIOIIEPKUBACTCS] YHCTO-
Ta pabo4yero MecrTa, MOPsIOK Ha CTOJIE, SKOHOMHO HUCIONB3YIOTCS PEaKTH-
BbI).

. Jonymiensl He 0ojee JABYX HECYIIECTBEHHBIX OMIMOOK MpH o(opMIIeHUH

paboTHI.

OT1MmeTKa «4»:

* paboTa BBITIOJIHEHA, CIETaHbl MPABWIbLHBIE HAOMIOACHHUS U BBIBOJBI: JKC-
MEPUMEHT BBIIIOTHEH HEMOJHO WM HaOMIOA0TCS HECYIIECTBEHHBIE
OmMOKH B paboTe ¢ BEIIECTBAMU U MPUOOPaAMHU.

O1meTka «3»:

*  OTBET HEMOJHBIN, paboTa BHITIOJIHEHA MPABIJILHO HE MEHEe, YeM HaroJo-

BUHY, JIOMYIIEHA CYIIECTBEHHAs OIMMOKa (B X0J€ IKCIIEpUMEHTA, B 00BsIC-



HEeHuH, B opopmiienun pabotsl, no Th npu pabore ¢ BemecTBaMu U Mpu-
Oopamu), KOTOPYIO yYaIuiicsi UCIIpaBisieT Mo TpeboBanuto yuutens. Jlo-
myckaercs opopmiieHue paboThl 6€3 3amucy ypaBHEHHUA PEaKITHA.

*  DKCIEPUMEHT MOJHOCTBIO BBIIIOJHEH B COOTBETCTBHU C MHCTPYKIUSMU U
MpaBWJIaMH TEXHUKH 0€30TacHOCTH, HO paboTa He o(hopMIICHA.

OtMmeTKa «2»:
* BrInoiaHeHo MeHee NOJ0BUHBI pabOThI;
* JIOMYILEHBI JBE WK OoJiee CYIIECTBEHHBIE OIIMOKH B X0/I€ KCIIEPUMEHTA,
B 00BsicHeHUH, B oopmiieHnu pabotsl, o Th mpu paborte ¢ BemecTBamu
U IpuOOpamMu), KOTOPbIE yYaIUICs HE MOXKET UCIPABUTb.
Ormerka «1»:
* paboTa HE BBINOJIHEHA,
* TIOJTHO€ OTCYTCTBHE DKCIIEPUMEHTAIILHBIX YMEHHH.

OTtpaboTka mpakTHUECKUX paboT HE MpeayCMaTPUBACTCS NMPH OTCYTCTBHU ydallle-
rocs Ha MPakTHYECKOl paboTe, MpU BBHIMTOJHEHUH YKa3aHHBIX pabOT Ha OTMETKU «1» u
@».

B HCKIIIOUNTENBHBIX CIy4asxX MPH OTCYTCTBUU YYalIerocs MO YBaXKHUTEIbHBIM
MPUYMHAM YYHUTENIb MOXKET MPEJOCTAaBUTh BO3MOKHOCTD BBIIIOJIHUTH MPAKTUYECKYIO pa-
ooty.

Ouenka yMeHH# pemiaTh IKCNePUMEHTAIbHbIE 321a4i

HpI/I OLICHKC 3TOro ymCeHus CJICAYCT YUUTBIBATH Ha6J'IIOI[eHI/I$I YUuTeisl 1 NMPEAbABIISICMBIC

YYaIIUMCS PE3YJIbTAaThl BBITIOJTHEHUS OIBITOB.
OTMmerka «5»:
. [1nan pemeHus 3aa4 COCTaBJICH MPABUIIBHO,
. OCYIIIECTBJICH MOI00pP XUMHUYECKUX PEaKTUBOB U 000pyI0BaHUS,
*  DKCIEPUMEHT BBIINOIHEH MMOJTHOCTHIO,
*  JaHO IOJHOE OOBSICHEHHE U ClIeIaHbl BEIBOIEI.
OTMeTKa «4»:
e  [UIaH PEIICHUS COCTABJICH NMPABUJILHO,
. OCYIIIECTBJICH MOI00P XUMHUYECKUX PEaKTUBOB U 000pyI0BaHUS,
®  OKCIEPUMEHT BBITIOJIHEH MOJIHOCTBIO,

e  JOmYyIIEHO He 0oJiee IBYX HECYIIECTBEHHbIX OIIMOOK (B OOBSICHEHUU U BBIBOJIAX).

OrMmeTKa «3»:
° IIJIaH PEUIEHUsI COCTABIIEH NTPaBUIIBHO,
° OCYILIECTBJICH MOI00p XUMHUYECKUX PEaKTUBOB M 000PyI0BaHUS,

L4 OKCHICPUMCHT BBIIIOJIHEH HE MCHCC, YEM HAIIOJIOBUHY,AONYIICHA CYHICCTBCHHAA

omnOKa B 00BICHEHNH U BBIBOIAX,
° 9KCIIEPUMEHT BBITOJIHEH ITOJTHOCTHIO, OTYET HE COCTABJICH

L4 AOIYIICHbI HAPYIICHUA TEXHUKH 6630H8.CHOCTI/I, OKCIICPUMCHT BBIIIOJIHCH I1OJIHO-

CTbBIO, CJICJIaHbI HECYIIECTBEHHBIE OIIMOKU B O0OBSICHEHUU U BBIBOJAX.
OTMeTKa «2»:

L4 AOIYIICHBI IBC U OoJree OMMOKH (B IJIaHC PCIICHU, B n0ﬂ6ope XUMHUYCCKUX, pCAK-

TUBOB 1 000PY/IOBaHUs, B 00BSICHEHUH U BBIBOJAX).
e  JIONYIIEHBI HAPYIICHUS TEXHUKU O€30MaCHOCTH
OtmeTKka «1»:
e  3ajaya He pelleHa.
e  HE MPUCTYNMUI K paboTte



NUHTEPHET.

MEPEYEHD [IU®POBBIX OBPA3OBATEJBbHBIX PECYPCOB U1 WEB-CAUTOB

[upokuii BEIOOP MEKTPOHHBIX MOCOOUI MPEACTABICH B €IMHON KOJUIEKIIMU IIU(PPOBBIX 00pa3oBa-
TEJIBHBIX pecypcoB: http://school-collection.edu.ru/.
[Tepeuens Web-caiiToB, peKOMEHTYEMBIX JIJIsi UCTIOIB30BaHUs B Pa00OTE YUUTEISIMU XUMUU:

No | Ha3Banue caiita Coneprxanue Anpec (URL)
1/ | WIK CTaTbu
i
1. | Kypnan «Xumus: CopepxaHue HOMEPOB U AaHHOTA- http//www.chem.msu.su/rus/scho
METOJIMKA Mperno- LMY CTaTel *KypHala ol/
aBaHUS B IIIKOJIE) chemistry_meth/welcome.html
2. | lIxonbHBIC yueO- Cepus MIKOJIBHBIX YU€OHUKOB TIO http://www.chem.msu.su/rus/scho
HUKH 110 XUMUU 7Sl | XUMUU aBTOPCKOTO KOJIIEKTHBA ol/
8-11 xiraccoB 00- xuMpaka MI'Y oz obrieit penak-
eo0pazoBaTesb- uueit akagemuka PAH
HOM IIKOJIBI B.B.JIynuna. [Iporpammsl Kyp-
coB. [loypouyHoe 1IaHupOBaHuE.
DNEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tone3nbie coBeThl, 3G (HEeKTHBIE http://eqworld.ipmnet.ru/indexr.ht
OTIBITHI, XUMUYECKHE HOBOCTH, m
BHUPTYaJIbHBIA PEIIETUTOP, KOH-
CYJIbTAIMH, UCTOPUSI XUMHUU
4. | C-BOOKS JlurepaTtypa no xumun http://c-books.narod/ru
5. | Atomsl B kpucTan- | YdeOHoe nmocoOue ekatepunOypr- | http://virlib.eunnet.net/win/metod
J1ax ckux yuéHbix A.C.MockBuHA U _materials/wm9/
0. /1.1TanoBa
6. | Mup xumun CrpaBouHnast HH(pOpMAaIs, HOBO- http://www.chem.km.ru/
CTH HayKU
7. | OnopHble koHcHek- | [ToypouHble KOHCTIEKTHI JIs http://khimia.hl.ru/
TBI IO XUMHAH IIKOJIBHUKOB 8-11-X KaccoB
8. | OmbiThl 0 Heopra- | Onwmcanue peakiwii, pororpaduu, | hitp:/shnic.narod.ru/
HUYCCKOU XUMUH cripaBoyHast ”HHOPMAIHSI
9. | OTKpHBITHIN KO- V4eOHUK 110 XUMHUH, TadInIa http://www.chemistry.ru
JeHK: XUMHUS Menpeneena ¢ moApoOHON Xapak-
TEPUCTUKON DIIEMEHTOB, NUHTEPAK-
TUBHBIC MOJIEITH, HOBOCTH, XPECTO-
MaTusi, IHTepHeT-pecypcChl Mo Xu-
MUU, TECTHI
10. | IlepBoHavanbHBIE 3aJaHus ¥ OIBITHI HA YPOKAX XH- http://www-windows-
XUMUYECKUE TOHsA- | Muu B 8-M kiacce. Ctpanuna cep- | 1251.edu.yar.ru
TUA Bepa SpocnaBckoro 061acTHO-TO
[EHTpa TUCTAHITUOHHOTO O0yUCHHSI
IITKOJILHUKOB
11. | Hlxonbuas xumus — | CripaBounuK 1 yaeOHUK Mo xumun. | hitp://www.schoolchemistry.by
CIPaBOYHHK IO I'maBHasi 0COOEHHOCTh — XUMKaIb- | .U
XVMHWU ¥ aKTUBHASL | KYJISITOP, KOTOPKIH yIIPOIIaeT pe-
MIOMOIIb YYEHUKY IIeHHE 3a/1a4 110 XUMUHU
WJIH CTYACHTY
12. | Poccuiickuii 00pa- | Kosekius 3KCriepuMeHTOB 110 http://experiment.edu.ru/catalo

30BaTeNIbHBIN MTOP-

XUMHUHN

g.asp?




Taj ob_nol2619

13. | Kypc opranuue- ITocranoBka ombiTOB. Kitaccel op- | http://formula44.narod.ru
CKOIl XUMHUH 3a TFaHUYECKUX COEJAMHEHUH, TeCTU-
10-#1 kiacc. poBanue. buorpagun 3HaMEHUTHIX
YUYEHBIX.
14. | Opranudeckast Xu- | DIEKTPOHHBIA y4EOHHK IS http://cnit.ssau.ru/organics/
MHUSL. CpeJIHEll LIKOJBI.
15. | Xumus st BceX. | DJNEKTPOHHBIM CIPAaBOYHMK 3a http://www.informika.ru/text/data
NnoJHbIM Kypc xumuu. [Iporpam- base/chemy/START.html
MBI TI0 XUMHH, TECTHI.
16. | Xumus. O6pazoBa- | DKCIIEpUMEHTAIBHBIN ydeOHHK 10 | http://hemi.wallst.ru/

TENIbHBIA CaWT JUIA | OOLIe M HEOPraHWYeCKOW XUMHUHU
IIKOJILHUKOB st 8-11-x KaccoB, npeHa3Ha-

YEeHHBIM KakK i1 HadaJbHOTO
0oOy4eHHs, TaK ¥ JJIs TOJTOTOBKH
K 3K3aMEHaM B BY3.
XUMHUYECKUE CIIOBapH, OJIMMITHA-
bl TI0 XUMHH.

[TonmHBI MEepedeHb AIJIEKTPOHHBIX O00pPA30BATEIBHBIX W3JIaHUH MOXKHO HAWTH B MOCOOWH

«UHTEPHET — yuutemo: Xumusi» A.D.Ilymkapés u np. Uensounck, «B3rmsay, 2006r.

10.

11

INEPEYEHDb YMK

Pymsutuc I'.E., ®enpaman @.I'., Xumus. OcHosl o6mieit xumuu. 11 kmace. — M.: [Ipocse-
menue, 2015

I'apa H.H. Xumus. [Iporpammsl o01ieo0pa3oBareiabHbIX yupexaenuii. — M.: [IpocBemienue,
2010

bpetirep JI.M., baxxenosa A.E., Xumus 8-11 knaccel. PazBepHyToe TemaTHueckoe MIaHUupO-
BaHue 1o yueOHukam Pymsuruca I.E., ®enpnamana @.I°., Bonrorpaa, Yuurens, 2009
Xomuenko N.I".COopHuK 3a71a4u ¥ ynpakHEHUH 110 XUMUU.

Jlunusa m3pganuit «Xumus.llogroroBka xk EI'D» Jlponskun B.H.,A.I'.bepexxnass u np.-
Jlernon,PocroB-Ha-Jlony, 2016 1.

«A cpam EI'D.Xumus.EI'D.IIpaktukym u auarnoctukay JI.}O.do6potun,I”.H.Momnuanosa-
M.; «IIpcBemenne»,2016 r.

bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 kiaccel. Pa3BepHyToe TemaTHueckoe IIaHu-
poBanue 1o yueonukam Pynsurtuca I'.E., ®enpamana @.I'., Bonrorpan, Yuurens, 2009
XUMHYECKUH  DKCIEpUMEHT B Mmkojie. 10 Kjgacc: y4eOHO-METOIUYECKOe TO0CO-
6ue/O.C.I'abpusns, JLII. Barnuna.-M.: Ipoda, 2005.-208 c.

Xumusi. Ypoku B 11 kimacce: mocoOue aiis yuutesneil 001eoopa3oBaTeIbHBIX YUPEKICHUHN /
H.H.I'apa (u np.).-M.: IIpocsemienue, 2009.-111 c.

Xumus: 11 knmace: meroanueckoe nocodue st yuautens/A.YO.I'pankosa.-M.: ACT, 2006.-
158 c.

. «YuuTenbcKas ra3era» ¢ IpuiokeHueM «1 ceHTaops»
12.
13.

Meroanueckuil KypHain « XUMHUS B IIKOJIE»
CnpaBOYHUKH IS IKOJIBHUKOB







TemaTudeckoe IIAHUPOBAHUE yqeﬁﬂoro MaTrepuaJia mo XuMHum

nas usydenust npeamera no YMK I'.E. Pynzutuca u @.I'. Peabamana 11 kaace

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

Kt
Ne Tema ypoka DJIeMeHTBI cojep- Tpe0oBaHMsI K YPOBHIO Kpurepun D®opMbI U METOBI Hom.
ypoka JKaHUS NOATOTOBKH OLIeHKH 3ajaHue
Teoperuueckne 0CHOBBI 001Ie XUMHUH
Tema 1. Baxknelimme XuMu4yeckne NOHSATHS U 3aKOHBI (8 4acoB)

1. Crpoenue ato- | 3HATh OCHOBHBIE XHMHYECKHE Kpurepun WunuBunyaneHas, pponTtanbHas, pa- | §1,c.6.B.
AtoMm. Xumnue- Ma. Sapo (mpo- | MOHATHUS: BELIECTBO, XMMUUYECKUN | OLIEHKH Teope- | 0oTa, paboTra ¢ yueOHUKOM, 2-3
CKHI DJICMCHT. TOHBI, HEUTPO- 3JIEMEHT, aTOM, MOJIEKYJIa,  OTHO- | TH4eCKuX 3Ha- | ClIOBEeCHBIN, HATSAAHBIN, yacTuyHO- | [loaro-
N3otomsl. HBI) ¥ DJIEKTPO- | CUTEJbHAS aTOMHAsT U  MOJIEKY- HUU MTOMCKOBBIH. TOBUTB-

HbI. 130TOMBLI. JIIpHAast MacChbl, UOH, U30TOIIBI; YMETh IlepBHUYHBII KOHTPOJIb 3HAHUN cia K
[ToBTopenue npoii- | CocraB aToM- ONpeNeaTh 3apsj UOHA KOHTp.p
nen”oro B 10 xi1. HBIX 7P a0.

2. | BxogHasi KOH- KonTponbHas VY cBOEHHE OCHOBHBIX 3JIEMEHTOB CO- | BBOJHBII KOH-

TpoJbHasi padora | paboTa3a Kypc | AepxkaHMs Kypca xumuu 3a 10 kinacc | Tpoib

Nel 10 kiacca Kpurepun
OLICHKH yMe-
HUU pelarh
pacdETHEIE 3a-
Ja4H.

3. | 3aKoH coxpaHeHMs | 3aKOH cOXpaHe- | YMETb IPUMEHSTh 3aKOH COXpaHe- Kpurepun WnauBuayanbHas, GppoHTanbHas, pa- | §2,¢.9.
MaccChl M SHEPTUU B | HUS MACChI Be- HUSI MacChl BELIECTBA OLIEHKHU Teope- | Oota, paboTa ¢ yuyeOHUKOM, Ne2-4
XUMUH 1IecTB. 3aKOH TU4ecKuX 3Ha- | CloBecHbIHN, HATJISIIHBIN, YACTUYHO-

COXpaHEHUs U HH. ITIOMCKOBBI.
MIPEBPAILICHHUS.
JledexT macchl

4. ITepunonnueckuit Crpykrypa I1.C. | 3HaTh OCHOBHBIE XUMHUYECKHE Kpurepun WnauBuayanbHas, GppoHTanbHasi, pa- | §3,c.14-
3akoH. Pacnipene- IJIaBHBIE U I10- MOHATHUS: TIEPEXOJHBIC DJIEMEHTHI. | OLIEHKU Teope- | 0oTa, paboTa ¢ yueOHUKOM, 15,Ne 2-
JICHUE DJICKTPOHOB | OOYHBIC TTOJI- YMeTh onpeaessiTh MaKCUMaJIbHOE THYECKUX 3Ha- | CIIOBECHBIN, HATJISAHBIN, 9ACTUIHO- | 4,TECTHI




B aTOMax 3JIEMEH- | [PYIIbl, MAJIbIE | YMCIIO 3JIEKTPOHOB HAa YPOBHE (CJIOE) | HUIA. ITOMCKOBBIH.
TOB MaJbIX IEpUO- | U OoJblIue 1e- | 1o Gopmylie, XapakTepu30oBaTh M10-
JI0B. puozsl. Opou- PAIOK 3aII0JIHEHUS JIEKTPOHAMHU IlepBHUYHBII KOHTPOJIb 3HAHUN
Taib, s-, p-, d- IIOAYPOBHEHN B aTOMaxX XUMHUYECKHX
opOutanu, sHep- | anemMeHToB ¢ Nel mo Ne38, 3anuchl-
reTUYECKHE N0- | BaTh UX 3JIEKTPOHHBIE (GOPMYIIbI U
IYpPOBHH, CITUH, | TpapuUecKue CXEMBbI.
CIIapHUBaHHE YMeTh 1aBaTh XapaKTEPUCTUKY XU-
JJIEKTPOHOB MUYECKHUX 3JIEMEHTOB I10 I10JIOKE-
HUIO B IEPUOJUYECKON CUCTEME U
CTPOEHHIO aTOMa.
Pacnpenenenue 3HaTh OCHOBHBIE XUMHUYECKHE Kpurepun WnauBuayanbHas, GppoHTanbHas, pa- | §4,c.22
AJIEKTPOHOB B aTO- MOHATHS: TIEPEXOJHBIC AIEMEHTHL. | OLIEHKHU Teope- | 6oTa, pabora ¢ yueOHHKOM, Ne 1-5
Max OOJbIINX Ie- YMeTh onpenensaTh MaKCUMaJIbHOE TUYECKUX 3Ha- | CIIOBECHBIM, HAIVISIIHBIN, YACTUYHO-
puoIoB YHCJIO 3JIEKTPOHOB Ha YpOBHE (CI0€) | HUM. ITOMCKOBBI.
1o opmyie, xapaKTepu30BaTh MO-
PAIOK 3aII0JIHEHUS JIEKTPOHAMHU IlepBHUYHBII KOHTPOJIb 3HAHUN
IIOJYPOBHEHN B aTOMaxX XUMHUYECKHUX
3JIEMEHTOB, 3aIIMCHIBATh UX JJIEK-
TpOHHBIE (POPMYIIBI U TpaduuecKue
CXEMBI.
YMeTh 1aBaTh XapaKTEPUCTUKY XU-
MUYECKHUX 3JIEMEHTOB II0 MOJIOXKE-
HUIO B IEPUOANYECKON CUCTEME U
CTPOEHHIO aTOMa.
ITonoxenue B JlanTOHOUIBI, YMern 10Ka3bIBaTh ABOMCTBEHHOE Kpurepun WunuBuayansHas, ppoHTanbHas, pa- | §5 c.25,
[ICXD3 Bonmopona, | AKTHHOU- MI0JIOKEHHE BOIOPO/ia B IEpUOINYe- | OLIEHKU Teope- | 6oTa, paboTa ¢ yueOHHKOM, Ne4
JAHTAHOUJOB, aK- | Ibl.VICKYCTBEHH | CKOI cHCTEME, ONIPENENATh MECTO- TUYECKUX 3HA-
TUHOMJIOB UCKYC- O MOJIYYE€HHbIE | MOJIOKEHHE JJAHTAHOUIOB U aKTH- HUH.
CTBEHHO IOJIyY€H- | JJIEMEHTHI. HOMJIOB.
HBIX 3JIEMEHTOB 3HaTh 3HaYCHHUE NTEPUOTUIECKOTO
3aKOHA U IIEPUOJAUUYECKON CHCTEMBI
BanenTtHocTh M Ba- | BasieHTHBIE 3HATh BaJICHTHBHIE BO3MOXHOCTHU Kpurepun CrnoBecHbIN, HaIJIAIHBIN, YacTUYHO- | §6




JICHTHBIC BO3MOXK-

BO3MOXHOCTH.

aTOMOB PJIEMCHTOB 2 Majoro nepuo-

OLICHKH Teope-

HOUCKOBBIH.

C.31

HOCTH aTOMOB CBoOosHbIE Op- | 1a, yMETb OOBSCHATH IPUUMHY UX TUYECKHUX 3HA- Neq-7

8. | Ilepuonnueckoe ourtanu, M3me- | Boicmieit BasieHTHOCTH (IV). Huii. Kpure- IlepBHUYHBII KOHTPOJIb
WU3MEHEHUE Ba- HEHUS aTOMHOTO | YMeThb ONpPEIeNATh BaJICHTHOCTh PHUH OLICHKH
JIEHTHOCTH U pa- paauyca, yucia | 3J€MEHTOB IIPU 00Pa30BAHUU XHUM. YMEHMH peltie-

JINyCOB aTOMOB. OHEPreTUYECKHUX | CBSI3U IO JOHOPHO-AKUENTOPHOMY U | HMsI pacuér-
YPOBHEH, yuclia | OOMEHHOMY MEXaHU3MY. YMeTh CO- | HBIX 3a/]ad.
BaJICHTHBIX CTaBIATh rpauuecKre CXEMBI Kpurepun
JJIEKTPOHOB B CTPOEHMS BHEILIHUX 3JIEKTPOHHBIX OLIEHKH Teope-
nepuoaax u CJIOEB aTOMOB, MIOKA3bIBAIOIIIHAE Ba- TUYECKUX 3HA-
rpynnax [ICXD | neHTHbIE BO3MOKHOCTH HEKOTOPBIX | HU.

aTOMOB XHMM. 3JIEMEHTOB B BO30YX-
JNEHHOM U HEBO30YKJIEHHOM COCTOS-
HUNYMeTb XapaKTepU30BaTh U3Me-
HEHUE paJuyCcoB aTOMOB XHUM. 3Jie-
MEHTOB I10 TPYIIIaM U IIEPUOAAM,
OOBSACHATH NPUYUHBI ITUX U3MEHE-
HUH, UX BIMSHHUE HA BaJICHTHOCTb U
0-B CBOMCTBA aTOMOB.
Tema 2. Ctpoenue Bemecrsa (7 yacoB)

9. OCHOBHBIE BUJIBI KoBasientHast cBsi3b, | 3HATH OMpeeTICHUE XUM. CBsI3U, BUnbl | Kputepun oneHku CroBecHBIN, HATISIAHBIN, | §7,10
XUMHUYECKOH CBSI3U | €€ XHMM. CBSI3U, MEXaHU3MbI UX 00pa3oBa- | TEOPETHUECKUX 3HA- | YACTMYHO-TIOMCKOBBIM. cTp. 33
HonHas n koBa- Pa3sHOBUIHOCTH U HUSL. HUH.

JICHTHAsI CBSI3b MeXaHu3M 00pa3o- VYMeTh ONpenensaTh BUA XUM. CBS3U B
BaHUs IIPOCTBIX U CJIOKHBIX BEIIECTBAX, CO-

10. | CocraBnenue aiek- CTaBIISATh CXEMbI 00pa30BaHUs Be- Kpurepun oueHku §7 ¢.33-
TPOHHBIX (HOPMYIT LIECTB C PA3JIMYHBIMU BUJIAMH CBSI3H TEOPETHUYECKUX 3Ha- 34
BELIECTB C KOBa- YMeTb 00BSACHIATH MEXaHU3M 00pa3o- | HHMIA.

JIEHTHOM CBSI3bI0 BAaHMS JIOHOPHO-AKIIENTOPHOM, KOBa-

11. | Merannuueckast OnexTpooTpuLa- JIEHTHOH CBA3HU, 0COOEHHOCTH BOJIO- Kpurepun ouenku | IlepBUuHBIN KOHTPOIB §8,¢c
cBs3b. BomopoaHas | TeIpHOCTH POIHOM CBSI3U. TEOPETHUYECKUX 3HA- | 3HAHUU 37Ne3
CBSI3b. Bonoponnas, me- HUH. TECTBI




TaJlJIM4CCKas

CBA3b

12. | IlpoctpanctBennoe | I'mOpuanzanus 3HAaTh OCHOBHBIE XapaKTEPUCTUKU Kpurepuu ouenku §9,c.43
CTpPOCHHE MOJIEKYJT | aTOMHBIXOPOUTANEH | XUM. CBSI3U (JUTHHY, SHEPTHUI0, Ha- TEOPETHUYECKUX 3Ha- Nes,

IIPABJIEHHOCTb, HACBIILIAEMOCTB ). HUH. TECTBI
YMeTh 10Ka3bIBaTh 3aBUCUMOCTbD 3TUX
XapaKTePUCTHK OT Pa3INYHbIX (PaKTO-
pOB (IIPOYHOCTH — OT MEPEKPHIBAHUS
AIIEKTPOHHBIX 00JIaKOB, THOPUAN3ALIUS
CBSI3U U Jp.; HACBIIIAEMOCTb — OT Ba-
JICHTHBIX BO3MOKHOCTEH aToMa U JIp.)
3HaTh pa3iandHbie POPMBI MOJIEKYIL,
OIpe/ieNIEHUE BEIIECTB TOCTOSHHOTO U
MIEPEMEHHOT0 COCTABA, PA3JIMYHbIC
BU/Ibl KPUCTAIIINYECKUX PEIIETOK.

13. | Ctpoenue kpu- BemectBa Mmosneky- | 3HaTh pa3iauuHbie GOPMBI MOJIEKYIL, Kpurepun ouenku §9,c. 48
ctajioB. Kpucran- | JspHOro M HEMOJie- | ONPEJEIIEHUE BEIIECTB TIOCTOSHHOTO U | TEOPETUUECKUX 3HAa- Ne5
JUYECKUE PEIIETKHU. | KYJISIPHOTO CTpOe- MIEPEMEHHOT0 COCTABA, PA3JIMYHbIE HUU.

Hus.. Kpucraminye- | BUJbI KpUCTAIMYECKUX PELIETOK.
CKHE U aMOp(HbIE
BElIEeCTBA.

Tunel kpucTanye-
CKHX pEIIETOK
(aTromHas1, MOJIEKY-
JsipHasl, HOHHASI U
MeTaJuTHdecKas).
3aKOHOMEPHOCTh
CBOWCTB BEILIECTB OT
TUIIOB KpUCTAJUINYe-
CKOM pEILIETKH.

14. | IIpuunHBI MHOTO- N3omepus, romoro- Kpurepun ouenkun §11,c.51
00pa3us BEIIeCTB T'Usl, aJUIOTPOIHSL. TEOPETUYECKHUX 3HA- Ne4-5

3amaun; BEIYHUCIIEHUE
MacChI MTPOYKTa

HUW.,yMEHUH pe-
11aTh PACYETHBIEC 3a-




peakiuu (KoJIM4yecT-
Ba BEIIECTBA, 00be-
Ma) e€CIId JIJIsl ero
MOJTyYEHUS J]aH pac-
TBOP C OIpEAeIICH-
HOU MacCcoBOH J0-
JICH.

Jaydu.

15. | KontpoabHas pa- | Baxueiimue xumu- Kpurepuu onenku
oota Ne2 mo Te- yeckue 3aKkoHsl, 113 MMACBMCHHBIX KOH-
mam «Baxneiimme | u [ICXD Ha ocHOBE TPOJIBHBIX padoT.
XHMHYecKHe 1mo- YUEHHUS O CTPOECHUU
HSITUS U 3aKOHBbD», | aToMOB. CTpoeHue
«CTpoeHue Belle- | BEIIECTBA.
CTBa»
Tema 3. Xumnueckue peakuuu (7 4acoB)
16. | Knaccudukanus OBP. O6parumsie u | iMeTh npejcTaBieHue o Kpurepuun ouen- §12,c 58
XUMHYECKHX peak- | HeoOpaTUMBbIE peak- | XUM-Oi OpMe ABMIKEHHUS KU T€OpeTHye- Ne 1-3,
agsezt U, DK30- U SHOO- MaTEpHuH. CKHUX 3HAHHUH. 5-7
TEPMHUYECKHE peaKk- | 3HATh CYIIHOCTh XUM-H pe-
uuu. [IpaBumno npo- | akiuu, 3aKOH COXPaHEHUS
TEKaHMsI peakluil B | MacChl U SHEPTUH, €TO 3HaUe-
pacTBopax HUE.
17. | Knaccudukanus 3HaTh Npu3HaKu knaccupu- | Kpurepun oreH- §12,c 58
XUMUYECKHX peaK- Kallu XUM-X PeaKIui. KW TEOpETHYE- Ne 4,,
114071 YMeTh knaccupuimpoBaTh CKHX 3HaHH. 8-10
IIPEJI0KEHHBIE XUM-€ PEaK-
MW WU CAMUM TTPUBOJIUTH
MIpUMEPHI HA Pa3HbIE THUIIbI
peakuui
18. | Cxopoctb xumuue- | CKOpOCTb XUMHUYe- | YMeTh OOBSCHATH MexaHu3- | Kpurepuu ornen- §13,Tect

CKHUX pEaKIHi

CKMX peaknuid. AK-
TUBUPOBAHHBIN
KOMILIEKC. 3aKOH

JICHCTBYIOLIMX Macc.

MBI PEaKIMi Ha MPUMEPE
Opr-X U HEOPraH-X BEIIECTB.
YmMmersb pemath 3a7a4u Ha
TETIOBOU AP PEKT.

KU T€OpeThye-
CKHX 3HAHUI.

bl




19. | Cxopoctb xumuue- | XuMUYecKasi KuHe- | 3HATh [TOHITHE CKOPOCTU Kpurepun ouen- §13,x0H
ckux peakuuid. Ku- | tuka. 'loMorenHas u | 1jisi TOMOT€HHOM U reTepo- KU T€opeTHye- CHEKT
HETUYECKOE ypaB- | FE€TEPOreHHas Cpela. | FeHHOM peaKiuil. CKMX 3HaHUMU.

HEHUE peaKltu. DHeprus akTUBalUU. | 3HATH (AKTOPHI, BIUAIOLINE

Kunernueckoe Ha CKOPOCTh peakiuu (mpu-

ypaBHEHHE PEaKIUy | pojia pearupyroniiux BEUleCTB,
KOHLIEHTpalus, II0Iaab CO-
MPUKOCHOBEHUS, TEMIIEpaTy-
pa)
YMeTb 00BACHATH ACHCTBHE
KaK70ro (hakTopa, BIUSIONIC-
ro Ha CKOPOCTh PEaKIuu Ha
npuMmepax.

20. | Karanus Karanus, katanuza- | 3HaTh NOHITHE CKOPOCTHU Kpurepuu omen- §14,¢.70

TOp, UHTUOUTOP JUIsl TOMOT€HHOM U TeTepo- KU TeOpeTHye- Ne 4
TEHHOMW pEeaKIuH. CKHMX 3HAHMII. TECTBI

21. | Xumuueckoe paB- | XHMHYECKOE paBHO- | 3HATh (akToOpbl, Baustomue | Kpurepun OreH- §15,c.73
HOBecHe U criocoOwl | Becue. [Ipuniumn Ha CKOPOCTh peaknuu (mpu- KH TeOpeTHYe- JNe3 3az
€ro CMeIIEHUs Jlelllatenne pOIa pearupyroinx BEUECTB, | CKUX 3HAHUH. aun

KOHIEHTpalus, MIOIMaab CO-
MIPUKOCHOBEHUS, TEMIIEpaTy-
pa)

YMmeThb 00BACHATH ACHCTBHE
KaxJ10T0 (hakTOopa, BIUSIOIIE-
ro Ha CKOPOCTh PEaKIUU Ha
npuMepax.

3HaTh (HaKTOPHI, BIUSIONINE
Ha CKOpPOCTh peakuuu (kaTa-
JIN3aTOp)

3HaTh CYITHOCTh U MEXAHU3M
KaTajin3a, IpUMEHEHHE KaTa-
JM3aTopa U UHTMOUTOpPA Ha
MPaKTHKE.




22. | Ypoxk-06001mieHue Kpurepun omen- | .Pabora B mapax.

10 TeMe «XHUMHYe- KU TeopeTHye-
CKHE peaKIun» CKHX 3HaHMil.
Tema 4. PacTBopsl (7 4acoB)
23. | HucnepcHble cuc- | JlucniepcHble cucte- | 3HATh MOHATUE «aucnepcHas | Kpurtepuu oreH- §16,c.78
TEMBI Mbl.PactBopsl. I'py- | cuctema» KM TeopeTuye- Nel-3
OoaucepcHbIC CUC- | YMETh XapaKTepUu30BaTh CKMX 3HaHH.
TeMbl. KoytouHeie | CBOMCTBA pa3IMYHBIX BUIA0B
pacTBOPBL. A3PO30JIU. | TUCIIEPCHBIX CUCTEM, YKa3bl-
BaTh IPUYUHY KOATYJISILIUU
KOJUIOUJIOB Y 3HAYEHHUE 3TOr0
SIBJICHUSL.

24. | CnocoOsl BeIpaxke- | MomnsipHasi KOHIIEH- | YMeETh peliath 3a/1a4i Ha Kpurepuun ouen- §17
HUS KOHIICHTPALUU | Tparus IIPUTOTOBJIEHUE PacTBOpa KU T€OpeTHye- ,c. 81
pacTBOpPOB OnpeAeICHHON MOJISIPHOM CKHMX 3Ha- 3a71.1,2

25. | Pemenue 3ama4 Ha KOHIICHTpallUU HUMN.,yMEHHI pe-

MIPUTOTOBJICHUE 11aTh pacyeTHBIE §17
pacTBopa onpesie- 3a/1auH. c. 81
JIEHHOW MOJIIPHOU 3am.3.4.
KOHIEHTpaluu

26. | llpakTHYeckasn YMeTh rOTOBUTH PAaCTBOP Kputepun ounen- | [Ipaktuueckas padora. Pabora B ma- | [loxro-
padora Nel Ilpu- OIPEIETIEHHON MOJIIPHON KM IPAKTUYECKUX | pax TOBUTH
rOTOBJICHHE pac- KOHLEHTPAlUU. Y METh NOJIb- | YMEHH. OTYET
TBOpA € 32JaHHOM 30BaThCs 1a0OPaTOPHBIM
MOJISIPHOI KOH- o0opynoBaHuEM.

LHeHTpanuen

27. | DnexrpoauTnye- DneKTpoauTHYecKas | YMETh OOBSICHSIThH,10UEMY Kpurepnn onen- §19c
CKas JUCCOLUaus. | TUCCOLMALNS. pacTBOPHI BELIECTB C NIOHHOW | KM TEOpETHYE- 88,Ne 2-
Bonopoassiii mo- CunbHble U criabble | ¥ KOBAJIEHTHOW MOJIAPHOU CKMX 3HaHMM. 7
Ka3aTellb. AIEKTPOJIUTHI. CBAA3bS IPOBOJAT DIIEKTpUYE-

Bonopoanslil moka- | CKUM TOK.
3arens (pH). YmMmerts onpenenats Ph cpenbl

C TMIOMOIIHIO BOJOPOTHOTO




IIOKa3aTecia

28. | Peakiiun monHoro | Peakmuym HMOHHOIO YMeTb 00BsICHATH ¢ To3unuii | Kpurepun oren- §20,c.

oOMeHa oOMeHa T3/l cymHOCTh XUMUYECKUX | KM TEOpETUYe- 92 Ne2-5
peaKIuii, MPOTEKAIOIIHUX B CKUX 3HAHUH.
BOJIHOM CpeJe.

29. | I'mpponus opranu- | I'maponus Heopra- 3HaTh CyIIHOCTh THaposn3a. | Kpurepun onen- §21,c.97
YECKUX U Heopra- HUYECKHX (cojiell) U | YMETh COCTaBIIsATh ypaBHE- KU TEOpeTHYE- No6-7
HUYECKHUX COeNlU- OpPraHUYECKUX HUS PEeaKIHi TUAPOIIN3A. CKUX 3HAHUM.

HEHUMU (cToXHBIX APUPOB,
yTJI€BOJIOB, OCJIKOB)
Tema «iekTpoxumMmnyecKkue peakiuum»(S 4acoB)

30. | Xumuueckue uc- lNanpBannyeckui YmeTh 00bsicuuTh npuHuun | Kpurepuu oren- §22,c
TOYHUKH TOKa ane- paboThI raJIbBAHUYECKOTO KU T€OpeTHye- 102.Ne5-

MEHT.DJIEKTPO/BbI. HIIEMEHTA. CKUX 3HAHHM. 6
Anon.Karog. Akkym

yIs-

TOP.TOIJIMBHBINAJIEM

€HT.DJEKTPOXHUMHSL.

31. | Pan cranpaptHeix | Pan crannapTHbBIX 3HaTh, KaK YCTPOEH CTaH- Kpurepun ouen- §23,c.10
ANEKTPOJIHBIX MO~ 3IEKTPOJIHBIX MO- JApTHBIA BOJOPOIHBIN 3JI€K- | KU T€OpeTuye- 7.Ne8-9
TEHIUAJIOB TeHnuanoB. Cras- TpOJ. YMETh MOJIb30BaATHCA CKHX 3HaHH.

JApTHBIE YCIIOBHUA. PSAIOM CTaHIAPTHBIX BOJO-
CraHnapTHBIN BOJIO- | POJHBIX MOTEHITUAIOB.
POJIHBIN IEKTPO/I.

32. | Koppo3us merai- Kopposzus. Xumuue- | 3Hath oTiinuus xumuyueckoi | Kpurepuu onen- §24,
JIOB U €€ Mpeay- CKasi Koppo3us, KOPPO3HUH OT JIEKTPOXUMU- K1 TEOpEeTHYE- c.112,Neo
IIPEXKICHHE ANEKTPOXUMHUYECKasl | YecKoi.3HaTh crIocOOBI 3a- CKMX 3HaHUM. 4-5

koppo3us. CriocoObl | MIUTHI MET.U3AETHI OT KOp-
3aIIHTHI. po3um.
33. | DnekTponn3 DIIEKTPOIIN3 3HaTh, Kakue mporeccel npo- | Kpurepuun oreH- §25, c.
HCXOIAT Ha KaTOJAE U aHOJE KU TEOpEeTHYE- 118
IIPH JIEKTPOJIN3E PACIUIABOB | CKMX 3HAHUM. Ne4,6.
U pacTBOPOB COJIEH. [Toaro-
YMeTh COCTaBIISITH CyMMap- TOBHTh-




HBIC YPaBHEHHUs PEaKIUI cA K
IIEKTPOJIN3A. KOHTp.p
abore

34. | UToroBasi KOH- Kpurepuu onien- | ITOroBbiii KOHTPOJIb 3HAHUH 1O Te-

TPoJIbHas1 padoTa KM MUICBMEHHBIX | M€, MHIUBHUAyaJbHast paboTa
Ne3 3a I mosryro- KOHTPOJIBHBIX
JAue 10 pasjeny pabor.
«Teopernueckue
OCHOBBI XUMMHU»
Tema 6. Merasibl. (12 yacos)

35. | Obwas xapakrepu- | Metamnsl. Ilonoxe- | YMeTs naBath xapakrepu- Kputepun ouen- | UnguBunyanbHas, GpoHTaIbHAL, pa- | §26,c.

CTHKa METAJIJIOB Hue MetajuioB B [IC | CTHUKY XMMHUYECKHX 3JIEMEH- | KU TeopeThye- 0oTa, pabota C y4eOHHMKOM, 123 Ne
DneKTpoXumMHuye- TOB — METAJLJIOB (s-, p-,d- CKMX 3HaHMM. CnoBecHbIH, HaIJIAIHBIN, YaCTUYHO- | 6-
CKHUIl psii HAlpsKe- | DJIEMEHTOB) 110 MOJIOKEHUIO B HOUCKOBBIH. 7,TeCTBI
HHI METaJUIOB. MEPUON-YECKON CUCTEME U

CTPOEHUIO aTOMOB. [TepBHUYHBII KOHTPOJIb 3HAHUN
3HaTh CTpOEHUE, CBOMCTRA,
CHocoObl NOJTYYEHHUS U NIPU-
MEHEHHE MPOCTHIX BELIECTB
METAJIJIOB.

YMeTh 10Ka3bIBaTh XUMHYE-
CKHE CBOICTBAa METAJLIOB, 3a-
MUCBIBATh YPaBHEHUS peak-
LU B MOJIEKYJIIPHOM U
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHOM BUJIE.

36. | O630p metayunue- | Metaisl A-rpynn | YMeTh XapakTepus3oBatb Xu- | Kpurepuu ones- §27,c.
CKHX DJIEMEHTOB A- MUYECKHE CBONCTBA KU TEOpEeTHYE- 131 Ne4-
rpymnn MeTauioBIA-IIA rpynn u CKMX 3HaHMM. 5,9

AIFOMHUHMUS, COCTABIIATH COOT-
BETCTBYIOIIINE YPAaBHEHUS
peakuui

37. | O6muit 0630p Me- YwMerb xapaktepusoBath xu- | Kpurepun oren- §28,c.13
TaJUINYECKUX dJIe- MHUYECKHE CBONCTBA METAJI- KM TEOpEeTHye- 4




MEHTOB b-rpymnn

0B b- rpynn , coctaBusaTh

CKUX 3HAHUIL.

Ne3-

COOTBETCTBYIOILIME ypaBHE- 4,TecTsl
HUSI pEAKLIHI

38. | Menp YMeTh COCTaBIIATh ypaBHE- Kputepuu oren- §29,c.
HUS PEeaKLMi, XapaKTepu- KM TeopeTuye- 137Ne4
3YIOIIMX CBOMCTBA M€ CKMX 3HaHMl.

39. | Hunk YMeTb COCTaBIsATh ypaBHE- Kpurepuu onen- §30, c.
HUSI peaKifil, XapaKTepu- KM T€OpeTHYe- 140,Ne4
3YIOIIMX CBOMCTBA IMHKA CKHMX 3HAHMIA.

40. | Tutan u xpom YMEThb COCTaBIIATh ypaBHE- Kpurepun ouen- §31,c
HUs peaklyii, XapaKkTepu- KM TEOpEeTHYe- 145,Ne2,
3YIOIIMX CBOIMCTBA TUTaHA M | CKUX 3HAHUU. 3
Xpoma

41. | Kenes3o, HUKEIND, YMEThb COCTaBIIATh ypaBHE- Kpurepuun ouen- §32,c.14

IUIaTHHA HUS PEeaKlMii, XapaKTepu- KU T€OpeTHye- 9Ne3-
3YIOIINX CBOICTBA XKenes3a CKUX 3HAHMM. 4,1eCThI

42. | Crnnasel metayuioB | Cria- YwMmersb npenckaszath cBoiicTBa | Kpurepuu oren- §33,c.15

BbL.Jlerupyromue CIUIaBa, 3Hasl €0 COCTAaB KU TEOpEeTHYe- 4Ne5-6
nob6asku. YepHbie CKHMX 3HAHHI.
MeTallbl. L [BeTHbIE
MeTtauibl. Yy-
ryH.Crajs.
43. | Okcunsl v rugpo- | Oxcu- 3HaTh BayKHEHIINE CTEIEHU Kpurepun ouen- §34,c.16
KCH/JIbl METAJJIOB Ibl. I 'MIpOKCHUIBI. OKUCJIEHHS MEJIH, Kee3a, KH TEOpETHYE- ONe5,83
XpoMa B UX COETUHEHUSX CKUX 3HAHUM. 5 mpo-
(oxcuaax, ruIPOKCUAAX, KH- YUTaTh
CJI0Tax
44. | IlpakTnyeckas VYmMerts pacrioznaBath katuo- | Kpurepun onen- | IIpaktuueckas pabora. Pabora B na-
padora Ne2 Pemre- HBI COJIEH C IIOMOLIBIO Kauye- | KU MPAKTUYECKUX | pax
HHe JKCIepUMeH- CTBEHHBIX PEaKIUil. YMEHUM.
TaJbHBIX 32/124 MO
Teme «MeTa/ibI»

45. | Pemenue 3anauy YMeTp pemath 3a1a4u Ha Kpurepun ouen- [Toaro-

pacueTsl M0 XUMUYECKUM KM TeopeTuye- TOBUTh-




YpaBHEHUSIM, CBSI3aHHBIE C CKHX 3HaHU. ci K
MAacCOBOH JI0JIEW BBIXOIA KOHTD.p
IIPOJYKTA PeaKuu OT Teope- abote
THYECKH BO3MOKHOTO I]O-
BTOPUTH, YIIIYOUTH U 0000-
LIUTh MaTepua 1o TeMam
«MeTtamibny
I1oArOTOBUTECSA K KOHTPOJIb-
HOM paboTe
46. | KonTpouabHas pa- BoisaBuTh ypoBeHb nonyueH- | Kpurepuu onen- | UTOroBblil KOHTpOIb 3HaHUM 110 Te-
o0ora Ned mo Teme HBIX 3HAHUH y4alIuXcs 1Mo KM MUCbMEHHBIX | M€, UHAUBUAYyalbHas paboTa
«MeTtaniab» MPOMIEHHON TeMe KOHTPOJIbHBIX
pabor.
Tema 7. «Hemeramian» (10 yacos)
47. | O630p HemeTayioB | Hemeranssl u ux YMmeTsb 1aBaTh XapakTepu- Kpurepun ouen- | UnauBunyanbHas, ppoHTaIbHAL, pa- | §36,c.16
(dbu3nyecKre CBOMCT- | CTUKY XUM. 3JIEMEHTOB HEME- | KM TeopeThude- 6ota, pabota ¢ y4yeOHHUKOM, S5Ne2
Ba. CTpoeHnue ato- TaJJIOB 110 ITOJIOKCHHIO B IIe- | CKMX 3HAHUM. CnoBecHbIH, HATJISAAHBIN, YaCTHYHO-
MOB HEMETAJIOB. PUOIMYECKON CUCTEME U MTOMCKOBBIH.
CTPOEHHUIO aTOMOB
IlepBUYHBII KOHTPOJIb 3HAHUN
48. | CaoiicTBa u npu- 3Hatb cBoiicTBa U npumeHe- | Kpurepuu onen- | UnpuBuayanbHas, ppoHTanbHas, pa- | §37,c.17
MEHEHHE BaKHEM- HUE€ BOKHEUILNX HEMETAIUIOB | KU TEOpETHYE- 6ota, pabota C y4eOHHUKOM, 2Ne4,tec
[IMX HEMETAJIJIOB CKHX 3HAHWH. CroBecHBIH, HATTIAAHBIN, YACTHYHO- | ThI
IO CKOBBIN.
IlepBUYHBII KOHTPOJIb 3HAHUN
49. | CaoiicTBa u Npu- 3Hatb cBoiicTBa U npumeHe- | Kpurepuu onen- | UnnuBuayanbHas, ppoHTanbHas, pa- | §37,c.17
MEHEHHE BaKHEU- HUE€ BOKHEUILNX HEMETAIUIOB | KU TEOpETHYE- 6ota, pabota C y4eOHHUKOM, 2Ne6
[IMX HEMETAJIJIOB CKMX 3HAHWH. CroBecHBIH, HATJIAIHEIN, YJaCTHIHO-
ITIOMCKOBBI.
IlepBHUYHBII KOHTPOJIb 3HAHUN
50. | Obmas xapakTepu- 3HaTh KJIacCU(UKAIUIO OK- Kpurepun onen- | UnguBumyanbhas, pponTansHas, pa- | §38,c.17
CTHKa OKCHJIOB He- CHJIOB, MX COCTaB, CTPOEHHUE, | KU TEOpETHYe- 6ota, pabota C y4eOHHUKOM, 9No6




MCTAJIJIOB U KHCJIO-
poaocoacpKammux
KHUCJIOT

CBOMCTBA, IPUMEHEHUE.
YMeTb cocTaBIATh (OPMYIIBI
OKCHJIOB XMM. DJICMCHTOB —
HemetauioB [—IV nepuogon
MEPUOJNYECKON CUCTEMBI,
ONpeAeNsaTh B HUX TUII CBSI3H,
THII KPUCTAIUIMYECKOM pe-
METKH, TPEACKA3aTh UCXOS
U3 3TOro (PU3UYECKUE U XH-
MHYECKHE CBOMCTBA OKCHUJIOB.
YMeTb 3anuChIBaTh ypaBHe-
HUS peaKlMii, 10Ka3bIBaro-
III€ XUM. CBOMCTBA OKCHJIOB
HEMETAaJUIOB B MOJIEKYJISIP-
HOM, HOHHOM U OKHMCJIUTEIIb-
HO-BOCCTAHOBHUTEJILHOM BH-
Ie.

3HaTh 00 U3MEHEHHNH CBOMCTB
OKCHI0B HEMETAJIOB 10 I1e-
pHOaM U TPYIIIIaM, YMETh
OOBSACHATH MPUYUHBI ITHX
H3MEHCHHI

CKUX 3HAHUIL.

CnoBecHbIH, HATTISAIHBIN, YaCTHYHO-
IMOMCKOBBIH.

[TepBUYHBII KOHTPOJIb 3HAHUHN

51.

OKHUCIUTEILHEIE
CBOMCTBA a30THOM
Y CEPHOU KHUCIIOT

Knaccudukanus He-
OpraHUYECKUX CO-
eTUHEeHUH. XUMHude-
CKHE CBOICTBA OC-
HOBHBIX KJIACCOB
XUMHYECKHUX COETH-
HEHUM.

YMeTb COCTaBIATh ypaBHE-
HUS PEaKLMH, XapaKTepH-
3YIOIIUX OKUCIIUTENIbHBIC
CBOMCTBA a30THOU U CEPHOU
KHCIIOT

Kpurepnn ouen-
KM TEOpETHYE-
CKHX 3HAHWH.

NunuBunyanbHas, GppoHTagbHas, pa-
0oTa, pabota C y4eOHHMKOM,
CnoBecHBIH, HATJIAIHBIN, YaCTHYIHO-
IMOMCKOBBIH.

IlepBUYHBII KOHTPOJIb 3HAHUN

§39,c.18
3Ne4

52.

CepHas kucnora u
a30THast KUCIIOTHI.
Hx npumenenue.

3HaTh 00/1aCTh MMPUMCHCHUA
KHUCJIOT

Kpurepun ouen-
KU TeOpeTHYIe-
CKUX 3HAHHUH.

WuauBuayanbHas, GpoHTaIbHAS, pa-
6ota, pabota ¢ y4eOHHKOM,
CnoBecHbIH, HATTISAAHBIN, YACTHYIHO-
ITOMCKOBBIH.

Jomou-
HHTECITb-
Hasl JIH-
Tepary-
pa




IlepBHUYHBII KOHTPOJIb 3HAHUN

53. | Bomopoansbie co- OKuUCIUTENBHO — YnMmetb cocTaBisaTh Gopmynsl | Kpurepun onen- | MaauBumyanbhas, pponTansHas, pa- | §40,c.18
€JIMHEHUsI HEME- BOCCTAHOBUTEJBHBIE | JIETYYUX BOJOPOJHBIX COEIU- | KU TEOpeTHUye- 0ota, pabota C y4eOHHKOM, 6Ne3,3a7
TaJUIOB CBOMCTBA HEMETAJI- | HEHUU HEMETAJUIOB HA OCHO- | CKMX 3HaHMil. CrnoBecHbIH, HAMAAHBIN, YACTUYHO- | a4

70B ( Ha mpuMepe BE€ CTPOEHUS UX aTOMOB U ITOMCKOBBIH.
BOZOPOJA, KUCIOPO- | AJIEKTPOOTPHULIATEIbHOCTH,
Jia, Cepbl) OIIPEACIIATD TUII CBA3U, BUJ IlepBHUYHBII KOHTPOJIb 3HAHUN
KPUCTAJZIMYECKON PEIETKY,
OIUCHIBATH (PU3NUECKUE U
XMMHUYECKHUE CBOMICTBA, 3aIlH-
CBIBATh YPaBHEHUS XUM. pe-
aKINH.

54. | I'enernueckas YmeTb noka3bBaTh B3auMo- | Kpurepun ouen- | UnauBuayanbHas, ppoHTanbHas, pa- | §41,c.18
CBsI3b HEOpPraHU4Ye- CBSI3b HEOPTaHUYECKHUX U Op- | KM TeOpeTnuye- 0oTa, paboTa C y4eOHMKOM, 9-B,
CKHX W OpraHuye- raHUYECKUX COCAUHCHUM, CKMX 3HAHWM. CnoBecHBIN, HAMTIAAHBIN, YACTHYHO- | TECTEHI,
CKHX BEILIECTB COCTaBIIAITh YPAaBHEHUS XH- ITOMCKOBBIH. napa-

MHYECKHUX PEaKIAN IlepBHUYHBII KOHTPOJIb 3HAHUN rpag 42

55. | llpakTuyeckasn VYMetb pacno3HaBath Beme- | Kpurepun ouen- | Ilpaktuueckas pabora. Pabora B ma- | oruer
padora Ne3. Pe- CTBA C MIOMOIIBIO KAUECTBEH- | KU MPAKTUYECKUX | pax
IICHHE IKCIIePH- HBIX PEAaKIU Ha aHUOHBI YMEHHH.

MEHTAJbHBbIX 3a-
aa4 no teme «He-
MeTaJIbD»

56. | KonTpoabHas pa- Kpurepun onien- | TOroBslii KOHTPOJIb 3HAHUM 110 Te-
o6ora Ne 5 mo Treme KM NMUCBMEHHBIX | M€, MHJIMBUyaJbHas paboTa
«Hemeranabn» KOHTPOJIbHBIX

pabot
Tema 8 Xumus u ;ku3Hb (S yacoB)

57. | Xumus B IpoMbIlI- | XUMUYecKas mpo- YMeTh 00BSICHUTH HayuHbIE Kpurepun ouen- | UnausBuayanbHas, ppoHTanbHas, pa- | §43,c.19
nen”octy. [Ipun- MBIILIJIEH- IIPUHLIMIIBI IPOU3BOJICTBA HA | KM TEOpETUYE- 6oTa, pabota C y4eOHHMKOM, 8Neb6,7
LAIIBI IPOMBIIII- HOCTb.XMMHYECKAsl | IPUMEpPE MPOU3BOJACTBA CEP- | CKUX 3HAHUM. CroBecHBIH, HArJISAAHBIN, YACTUIHO-

JIEHHOT'O ITPOU3- TEXHOJIOTHSI. HOM KHMCIIOTBI. ITOMCKOBBIH.
BOJICTBA IlepBHUYHBII KOHTPOJIb 3HAHUN
58. | Xumuko- UYepHas metainyp- 3Hath, Kakue npuHIunsl Xu- | Kpurepun onen- | UnauBunyanbHas, ppoHtanpHas, pa- | §44,¢.20




TCXHOJIOTHYCCKUEC
MPUHIIMIIBI IPO-
MBIIIJICHHOI'O I10-
Jy4eHUs MeTal-
noB.IIpousBoacTBo

YyryHa.

rus./loMeHHasIeub.
Arnomepanust

MHYECKOT0 IMPOU3BO/ICTBANC-
MOJIB3YIOTCS TP TIOJTYICHUH
YyyryHa.

Vmerth cocTaBiaars Y XP,
MPOTEKAIOIIUX MPHU MOTyYe-

HUU YyTyHA.

KM TeopeThye-
CKUX 3HAHHUH.

6oTa, pabota C y4eOHHMKOM,
CnoBecHBIH, HATJISIHBINA, YaCTUYHO-
IMOMCKOBBIH.

IlepBHUYHBII KOHTPOJIb 3HAHUU

3Ne&

59. | IlpousBoacTBO Kucnoponusiii koH- | YMers coctaBisats Y XP, Kpurepun ouen- | UnauBunyanbHas, ppoHTaIbHAL, pa- | §45,c.20
cTanu Beprep. bezorxon- MIPOTEKAIOLIUX MPHU MOJTy4Ye- | KU TEOpeTHYe- 6ota, pabota C y4eOHUKOM, 8Ne4
HO€ IIPOU3BOJICTBO. HHUM CTaJIH. CKUX 3HAHUM. CnoBecHbIH, HATTISAIHBIN, YaCTHYHO-
ITIOMCKOBBIN.
[TepBUYHBII KOHTPOJIb 3HAHUHN
60. | Xumus B ObITY 3HaTh npaBuiIa 6€30MacHOM Kputepun ouen- | MnauBunyanbHas, ppoHTambHAL, pa- | §46,c.21
paboTHI CO cpeACTBaMHU ObI- KH TEOpETHYC- 6ota, pabota c y4eOHHUKOM, 3tecThl
TOBOM XMMHUH CKMX 3HAHHUH. CnoBecHbIH, HATJISIIHBINA, YaCTUYHO-
ITIOMCKOBBI.
[TepBUYHBII KOHTPOJIb 3HAHUHN
61. | Xumuueckas npo- | DKOJOTHYeCKUil MO- | YMeTh 00bsCHATH npuunuHbl | .Kpurepuu WnauBuayanbHas, GppoHTanbHas, pa- | §47,c.21
MBILLIEHHOCTD U HUTO- XUMHUYECKOTO 3arps3HEHUS OLIEHKHU TeopeTH- | 6oTa, paboTa ¢ y4eOHUKOM, TNe4
OKpyXxaromas cpe- | punr.IlpenensHo BO3/1yXa, BOJIOEMOB U TIOYB YECKUX 3HAHUM. CrnoBecHBIH, HATJSHBIN, YACTUIHO-
Ja JOIYCTUMBIE KOH- ITOMCKOBBIH.
LEHTpaLUn
IlepBUYHBII KOHTPOJIb 3HAHUN
Tema 9 «IIpakTukym. O0001IIEHHE)
62. Ilenouku npeBpa- | YMeTh pemats 3kcriepuMeH- | Kpurtepuu onen- | Ilpaktudeckas pabora. Pabota B na-
ITP/P Ne4 Pemienue | IIEHUIN. TaJIbHBIE 3aJ]a4H: KM DKCIIEpUMEH- | pax
IKCNEPHMEHTAJIb- ['eneTnyeckas a) Ha OmpeJeNeHe ¢ IOMO- TaJbHBIX YMEHUI,
HBbIX 32/1a4 110 He- CBSI3b MEXKIY KJIaC- | IIbIO0 XapaKTePHBIX PEAKIUNi | KPUTEPUHU OLIEHKH
OPraHU4YecKoi Xu- | CaMM COEIMHEHUHU. | 2-3 IpeUIoKEHHBIX HEOpra- | yMEHUH pelarhb
MHH HUYECKUX MM OPTaHUYECKHUX | SKCIIEpUMEHTAIIb-
BELIECTB; HBIE 331241
63. | IIP/P Ne 5 Peme- 0) MPOBECTH PEAKITUH, TIOJT-

HHE IKCIMICPHUMEH-

TBCPIKAAOIMNEC KAYCCTBCH-




TaJbHBIX 32/124 MO
OpPraHuYvecKoi Xu-
MHUH

HBII COCTaB HEOPTAHUYECKUX
WJIM OPraHUYECKUX BELIECTB;
B) UCIIBITaTh PaCTBOPHI 3X

64. | IIP/P Ne6 Pemienue coJiell ”HAUKATOPOM U 00b-
NPaAKTHYECKUX SCHUTH HAOJIOaeMBbIe SIBJIC-
PacyeTHBIX 32124 HUS;
65. | IIP/P Ne7 Ilosyue- T') MOJIYIUTh aM(OTESPHBIHA
HHe co0upaHue THJPOKCHUJ U IIPOBECTH peaK-
pacno3HaBaHue ra- L[UH, HOATBEPKAAIOLINE €TO
30B XMMUYECKHE CBOWCTBA;
1) IOJIY4YUTh 3a/laHHOE Opra-
HUYECKOE BEIIECTBO;
€) OCYLIECTBUTH NPaKTUYE-
CKHe MpeBpalleHus: Heopra-
HUYECKUX WM OPTaHUIECKUX
BEIIECTB 110 CXeMe, Ipojie-
JaTh COOTBETCTBYIOIIUE XU-
MHUYECKUE pPeaKIUH.
VYMeTb Aenath BbIBObI, M0/1-
OupaTh peakTUBBI U 000pY-
JIOBaHUE, MIPABUIILHO MPOBO-
JIUTh OTBITHI, COOJIO/IAs TIpa-
BUJIA IO TEXHUKE 0€30MacHo-
CTH
66. | IloaroroBka K KOH-
TPOJIbHOM paboTe
67. | UToroBasi KOH- Kpurepun onien- | ITOroBbIi KOHTPOJIb 3HAHUM 11O Te-
TpoJibHasA padoTa KU IIMCbMEHHBIX | M€, HHAMBHyalbHas paboTra
Ne6 KOHTPOJIBHBIX
pabot
68. | AHain3 KOHTPOJIb-

HOU pabOoTHI.
O0600menue mpoii-
JICHHOTO MaTepuajia




ne
Vil

MHUHUCTEPCTBO OBPA30BAHUSA U HAYKU PECITIYBJIMKHU JATECTAH
AIMUHHUCTPALINA MYHULUITAJIBHOI'O BIOJVKETHOT'O OBIIEOBPA3ZOBATEJIBHOI'O YUPEXKJIEHUSA
«CPEJHSAA OBIIEOBPA3OBATEJ/IBHASA IIKOJIA Ne 12» r. MAXAYKAJIA (MBOY COLI Ne 12)

367000, r. Maxaukaia, yi1. A. Maromeararuposa, 39* Ten.:69-43-25
«OJOBPEHO» «COT'JIACOBAHHO» «YTBEPX/AIO»

Ha 3acenanuu [IIMO TIporokon Ne 1 3am.aupeKTopa Nnwuna H.A. Hupexrop Sxy6oBa

I'A.

otT «31» aBrycra 2016 . «02» centabps 2015r. «02» cents6pst 2015r.

Pyx.IMO Ammymaposa JI.A.

PABOYAS ITPOT'PAMMA
IO XUMHUHU

11 kaacc ( 68 gacos)

(o0meo0pa3oBaTe/IbHbINH YPOBEHbD)

Pabouast mporpamma coctaBiena ¢ yuétom tpedboBanuit denepanbHOro KoMImoHeHTa ['ocy1apcTBEHHOTO cTaHaapTa oomiero oopasosanus. [1pu pasz-
paboTke MCToab30BaHbl MaTepuansl [IpumepHoit mporpaMmsl cpeaHero (oaHoro) obmiero oOpa3zoBaHus M0 XUMUM (0a30BBIA YPOBEHB), aBTOpPCKas
nporpamma (aBrop H.H.I"apa, uzmarensctBo «IIpocBemenney, 2016r). u mpuMepHOE TeMaTUYECKOE INTAHUPOBAHKUE OOITETO Kypca XUMUU K Y9eOHH-
Ky [.E.Pyasutuca, ®.I' ®enpamana i 11knacca.

Yuureapr xumuu Unbnna Haraabsa AHaToIbeBHA



AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudbukat 603332450510203670830559428146817986133868575833
Bnageney Axybosa MNonsHapa ABacoBHa

OeicTeuTened C 25.02.2021 no 25.02.2022



http://www.tcpdf.org

		2021-03-23T19:47:43+0500




