Hloacnumenwvhnasn 3anucka.

Pabouasa npocpamma no npeomemy «Xumua 11» 014 OCHOBHOU WIKOJIbBI COCHIAGNEHA 6 COOMEEMCHIBUU C
mpeobosanuamu Dedepanvrozo I'ocyoapcmeennozo oopazoeamenvHozo cmanoapma oouLeco 00pa3o08anusl.

Hacmoawan npocpamma pazpadbomana na ocnoge llpumepnuvix npozpamm oCHOBHO20 00ue20 00pa3z06anus no Xumuu
(6a3zoewlit yposeny), coomeemcmeyouux phedepanbHoMy KOMROHEHNY 20Cy0apCmEeeHH020 CImandapma oouiezo oo0pazoeanus
(6azoewtit yposens). Hcnonv3oeana aemopckas npozpamma cpeonezo oouiezo oopazoeanusn, aemop M.H. Aganacwvesa,
onyoauxkosannasn uzoamenvcmeom «llpoceewenuer ¢ 2017 200y, no xumuu 01sa 6a306020 usyuenus xumuu ¢ XI Knacce no
yueonuxy I'.E. Pyozumuca, @.I. @envomana. 11xnacc «llpoceewgenuer 20172

Ilpenooasanue xumuu ¢ 11 Kknacce oazupyemcs Ha UCNONB306AHUU YUEOHBIX NOCOOUTL
- I.E. Pyozumuc, @.I'. ®envoman Xumusa 11 xknacc. M. «Ilpoceewsenuer 20142.

ConeprxaHue MmporpaMmbl UMEET OCOOEHHOCTH, OOYCIIOBJIEHHBIE, BO-TIEPBBIX, 33JauaMH pPa3BUTHUS, OOYUYEHUS M BOCIUTAHMS Y4aIIHUXCS,
COLIMAJIbHBIMU TPEOOBAaHUSAMHU K YPOBHIO Pa3BUTHUSA MX JIMYHOCTHBIX M MO3HABATEJIbHBIX KAueCTB; BO-BTOPBIX, MPEIMETHBIM COAEP)KaHUEM CHCTEMBI
OCHOBHOT0 00111er0 00pa30BaHus; B-TPEThUX, ICUXOJIOTHUYECKUMU BO3PACTHBIMU OCOOCHHOCTSIMH YHAIUXCSL.

[Iporpamma paccuntana Ha 68 yacoB (2uaca B HEAEINO).

W3yueHne XMMHUHU B CTapIIEH 1IKoJie Ha 6a30BOM ypOBHE HANpPABJICHO HA JTOCTHKEHUE CIICAYIOMINX Heeii:



® OCBOCHHE 3HAHMH O XMMHUYECKOH COCTABIIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MMPA, BAKHEUIIMX XMMHWYECKUX IMOHATHM, 3aKOHAaX W

TEOpUsX;

® OBJIA/IeHHEe YMEHUSIMH TTPUMEHATH MOJTY4YEHHBIC 3HAHUS Ui OOBSCHEHHUS pa3HOOOpa3HBIX XUMUYECKUX SIBICHUH U CBOWCTB BEIIECTB, OLICHKU

POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUHN U IIOJIy4EHUH HOBBIX MaTECPHUAIIOB;

e pa3BUTHe I103HABATEIbHBIX MHTEPECOB U HMHTEIUICKTYalbHbIX CIIOCOOHOCTEH B IMPOLIECCE CaMOCTOATEIBHOTO HMPUOOPETEHUS XUMHUYECKUX
3HaHU ¢ UCTOIB30BaHUEM PA3JIMYHBIX HICTOUHUKOB HH(OPMAIMH, B TOM UUCIIE KOMITBIOTEPHBIX;
e BocnUTaHUe YOSXKIECHHOCTH B TO3UTUBHOW POJIM XUMHH B >KM3HHM COBPEMEHHOTO OOIIECTBA, HEOOXOJUMOCTH XUMHUYECKH I'PAaMOTHOTO

OTHOILEHUS K CBOEMY 3/I0POBBIO U K OKPYKAIOLIEH Cpelie;

® [pUMeHeHHe NMOJYyYeHHBbIX 3HAHWN M YMeHM# 1711 0e30MacHOro MCIOJIb30BaHMs BEILIECTB U MaTepHaioB B OBITY, CEIbCKOM XO3siiCTBE M Ha

IIPOU3BOJICTBE, PELICHHS MPAKTUYECKUX 3a1a4 B IIOBCEIHEBHOMN KM3HH, NPEAYIPEKIACHUS SBICHUNA, HAHOCAIIUX BPEJ 3J0POBbIO YEJIOBEKA U

OKpY>Karollen cpenie.

JanHas nporpamMMa npeaycMarpuBaeT (OpMUpOBaHHE Yy ydaluxcs oOOIIeyuyeOHbIX YMEHHMH M HaBBIKOB, YHHUBEPCAJIBbHBIX CIIOCOOOB
JESTeTBbHOCTH U KITIOYEBBIX KOMIIETCHIIMI. B 3TOM HampaBieHnn 3aja4aMu 111 yaeOHOTO MpeIMeTa «XHUMHUS» B CTapIIe MIKoje Ha 6a30BOM ypOBHE
SBJISIIOTCS: YMEHHE CaMOCTOSITEIbHO M1 MOTUBHPOBAHHO OPraHU30BbIBATh CBOIO MIO3HABATENBHYIO JESATEIbHOCTD (OT MOCTAHOBKH LM JI0 MOJIYYEHUS U
OLIEHKM pe3yibTaTa); OMpEeNICHHE CYIIHOCTHBIX XapaKTEPUCTUK HM3y4aeMoro OOBEKTa; YMEHHE pa3BEPHYTO OOOCHOBBIBATH CYXKIEHUS, J1aBaTh
OINpelEICHUs, IPUBOAUTH JAOKA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHUSA B OKPYXKAIOLIEH CPENE; BBIIOJIHEHUE B IIPAKTUYECKON
JeSITEIbBHOCTH M B MOBCEIHEBHOM H3HU SKOJIOIMUYECKUX TpeOOBaHMI; MUCIOIb30BaHUE MYJIbTUMEIUWHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTUMN
i 00paboTKH, Mepenayd, cUcTeMaTH3aluu HH(opManuu, co3gaHue 0a3 JaHHbBIX, MPE3EHTAMM pPEe3yJbTaTOB MO03HABATEIbHOM W MPAKTHUYECKON
NEeATEIbHOCTH.

B ocHOBY mporpammbl MOJOXKEH NPUHIMI pa3BHUBaroliero oOyuenus. IlporpamMma ommpaercs Ha MaTepual, M3y4eHHBIH B 8—9 Kkiaccax,
MI03TOMY HEKOTOpbIE TEMbI Kypca pacCMaTpHUBAIOTCS MOBTOPHO, HO YK€ Ha 0Oojiee BBICOKOM TEOpETHYECKOM ypoBHE. Takoil moJaxoj IMO3BOJSIET
yIIIyOJIsTh U pa3BUBATh MOHSATHE O BEIECTBE M XMMHUYECKOM IpOLEcce, 3aKPeIUIsITh MPOWICHHbIM MaTepual B aKkTUBHOM MaMATH yJaluXcs, a TaKkxkKe
COXPAaHSTh [IPEEMCTBEHHOCTH B MpoIecce 00YUEHHUS.

Benymas ponb B pacKpbITUU coAepkKaHMs Kypca XuMuM 11 kiacca NpuHaAIEKUT IEKTPOHHON TEOPUH, IIEPUOJIUYECKOMY 3aKOHY U CHCTEME
XUMHUYECKUX 3JIEMEHTOB Kak Harbosiee oOIIMM Hay4YHbIM OCHOBaM XHUMHUHU.

B nanHOM Kypce cUCTeMaTH3UPYIOTCs, 0000IIAlOTCS U YIIyOJIstoTCS 3HAHUSA O paHee M3YyYEHHBIX TEOPUSAX M 3aKOHAX XMMHUYECKOW HayKw,
XUMHUYECKHX MPOLIECCAX U IPOU3BOACTBAX.

[Tporpamma oOecneunBaeT CO3HATEIbHOE YCBOGHHE YYallUMHCS Ba)KHEHIIMX XHMHYECKHX 3aKOHOB, TEOpUA M MOHATHH; (popmupyer
MIpPe/ICTaBICHUE O POJIM XMMHUH B Pa3BUTHH Pa3HOOOPA3HBIX OTpaciiell MpOU3BOACTBA; 3HAKOMUT C BEIIECTBAMHU, OKPYKAIOIMMU uenoBeka. [1pu atom
OCHOBHOE BHHMaHHE yJIEJISIETCS CYIIIHOCTH XUMUYECKUX PEaKkIMii 1 METOJIaM UX OCYIIECTBJICHHUS, a TAKXkKe CIoco0aM 3alluThl OKpYKaroIiel cpeibl.

IIporpamma cocraBieHa C y4eTOM BEAYLIEH PO XMMHUYECKOTO JKCIepuMeHTa. [IpeaycMaTpuBarOTCs BCE€ BBl IIKOJIBHOTO XWMHUYECKOTO
HKCHEPUMEHTa — JIEMOHCTpAIUH, Ta00paTOPHBIE OMBITH U MpaKTHUeCKue padboTsl. Pabouas mporpamma 1o XuMum peanusyercs uepe3 popMupoBaHue
y ydamuxcsi oOIiey4yeOHbIX YMEHMH M HaBBIKOB, YHHBEPCAJIbHBIX CIHOCOOOB JESITEIBHOCTH U KIIIOYEBBIX KOMIIETCHIMH 3a CYET HCHOIb30BAHUS
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TEXHOJIOTUH KOJJIGKTMBHOTO OOY4YeHHs, ONOPHBIX KOHCHEKTOB, IUJAKTUYECKUX MATEepPHalioB, M TNPUMEHEHHUS TEXHOJIOTHH TpaduuecKoro
IpeJCTaBICHU UHPOPMALIUU TIPU CTPYKTYPUPOBAHUU 3HAHUH.

B nenoM xypc mo3BOJIsIeT pa3BUTh MPEICTABICHHUS YyUYaIUXCs O MO3HABAEMOCTH MHPA, €IUHCTBE KUBOW M HEKUBOUM MPUPOBI, CPOPMUPOBATH
3HaHUS O BAKHEHIIMX acleKkTaX COBPEMEHHOM eCTECTBEHHOHAyYHOM KapTHHbI MHpa, YMEHMs, BOCTPEOOBaHHbIC B IOBCEJHEBHOH KHU3HU H
NO3BOJISIOIINE OPUEHTUPOBATHCS B OKPYXKAIOIIEM MHUPE, BOCIIUTATh YEJIOBEKA, OCO3HAIOIIEr0 Ce0sl 4aCThIO IIPUPOJIBI.

Peanu3zanus 1aHHOH mporpamMMsl B Iporiecce 00y4eHuUs MO3BOJIUT yYalllUMCsl YCBOUTh KIJIIOUEBBbIE XMMUYECKHE KOMIIETEHLIUU U MOHATh POJIb
XUMUU CPEIH IPYrUX HAYK O IPUPOJE, 3HAYCHUE €€ NI YEIIOBEUECTBA.

[Tporpamma npeanaraercs i paboThl IO HOBBIM yuyeOHHMKaM xuMuu aBTopoB [.E. Pynsutuca u @.I'. ®enpamana, IpomeauM 3KCIepTU3y
PAH u PAO u Bomenmmm B @enepanbHblii epedeHb y4eOHUKOB, pEKOMEHAOBaHHBIX MUHHCTEPCTBOM 00pa3oBanus M Hayku PD K UCTIOIB30BaHHIO B
o0pa3oBaTenbHOU npolecce B 00111e00pa30BaTeNbHbIX YUPEKICHUIX.



OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA
1. O0masi XapakTepUCTHKA Y4eOHOTI0 NpeIMeTa, ero MecTo B CHCTeMe HayK.

[Tpeamer «XuMus» BXOAUT B 00pa3oBaTeNbHYI0 001acTh «EcTecTBO3ZHAHUEY.

[IkosibHBIA KypCc XMMHUHU - OJUH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - Hay4HOro oOpa3oBaHusa. OH BHOCHUT CYIIECTBEHHBIH BKJIaJ B
pemieHre 3amad oOmiero oOpas3oBaHus, obOecneunBas (OPMHPOBAHME Yy YUYAIIMXCS €CTECTBEHHO - HAyYHOH KapTUHBI MHpa, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH, MPUBUTHE LIECHHOCTHBIX OPHEHTAIMH, MOATOTOBKY K JKM3HM B YCIOBUSAX COBPEMEHHOI'O OOIIECTBA.
PykoBoacTBYsICh OOIIUMH IENSIMU M 33]a4aMU IIKOJIbI, U3y4YE€HHE XUMHUH BHOCUT CBOW BKJIaJ B OOOTalleHHE 3HAHUN y4YalllUXCs, B UX YMCTBEHHOE
pa3BUTHE, B IOJUTEXHUUYECKYIO IIOJATOTOBKY K TPYAY, BBIPAOOTKY >KU3HEHHBIX NO3MLMNA. XUMHS HE TOJBKO MO3HAET 3aKOHBI IPUPOABI U TEM CaMBbIM,
Hapsily C JAPYTMMHU HayKamu, oObsicHSeT Mup. OHa BOOpY’)KaeT 4YeJlOBEKa 3HAHUSAMM ISl €ro IPOU3BOJCTBEHHOW JEATEIbHOCTH, IMO3BOJSET B
IPOMBIIIICHHBIX MacIITabax OCYLIECTBIATh XMMHUYECKHE IPOLECCHl B IIEAX IMOJYYEHHsI HY)KHBIX BEIIECTB M MarepuaioB. be3 packpbiTus 3ToM
BTOpOH, 1EMCTBEHHOI CTOPOHBI XMMHMH, HE MOT'YT OBITh MPABUIBLHO BOCIIPUHSTHI OCHOBBI COBPEMEHHOI HayKH. Y ICHEHHUE POJIM XMMHUH KaK OJTHOU U3
IIPOM3BOIUTENBHBIX CHJI OOILIECTBA, KAK BAXXHOIO (pakTopa HayyHO — TEXHUYECKOI'O MPOrpecca BHOCUT 3HAUMUTENIbHBIA BKJIAJ B 3KOHOMUYECKYIO U
MTOJIMTEXHUYECKYIO ITOArOTOBKY YYAIIUXCS.

2. OcHoOBHbIE 0CO0EHHOCTH padoyeil MPOrpaMmbl.
Pabouas nporpamma paccuntaHa Ha 68 yueOHBIX YacOB B COOTBETCTBUHU C KaJICHJApHBIM Oa3MCHBIM Y4eOHBIM IIJIaHOM, IpeaycMaTpuBaronium 34
yueOubIx Henmenu B 2016/2017 yueorom roay mis 11 kimacca:
% Jlns UTOrOBOrO TIOBTOPEHUS M YCIEUIHOW MOJArOTOBKH K 9K3aMEHY M0 XUMHHU, OPTraHU3YeTCsl MOBTOPEHHUE BCEX TEM, U3yUYCHHBIX Ha CTapIlei
CTYIIEHHU.

% IlprMeHeHue JIEKIIMOHHO-CEMUHAPCKOT0 METO/1a U MOJIYJIBHOTO OOyU€HUs O3BOJISIIOT YUUTEIIO U3JI0KUThH YUEOHBIN MaTepua U BHICBOOOIUTD
TEM caMbIM BpeMs A Oosiee 3(h(PEeKTHBHOrO MOBTOPEHHUS BOIPOCOB TEOPUM M pEIIEHHUs 337ad Ha TOCIEIYIOUIMX YpPOKax B Ipejenax
OTBEJIEHHOr0 yyeOHoro BpeMeHH. Takas (opma OopraHuzanuy 3aHATHH MO3BOJSET YCUIUTh MPAKTUUECKYIO U MPHUKIIAJHYIO HaIllPaBI€HHOCTb
MPEeroIaBaHysl, aKTUBHEE MPHOOLIATh yyalluxcst K paboTe ¢ y4eOHUKOM M JPYTUMH Y4€OHBIMH 1OCOOMSIMHU, 0OeCreuuB B pe3ysbraTe Oosee
BBICOKHI YpOBEHb MOJTOTOBKH HIKOJILHUKOB [0 XUMUHU

X/

3. Ileau u 3aa1a4u y4eOHOTO Kypca.
N3ydyeHne XMMHUM B cTapiiel IMIKoje Ha 0a30BOM ypOBHE HAMPABJICHO Ha TOCTHKEHUE CIICAYIOMINX HeTeH:
OCBOCHHE 3HAHMH O XMMUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, BAKHEHIIINX XUMUYECKUX MTOHATHUAX, 3aKOHAX U TEOPUSIX;
OBJIaIeHHe YMEHUSIMU TIPUMEHSTH MOJIyYeHHBIC 3HAHUS [Tl OOBSICHEHUs Pa3HOOOPa3HBIX XUMHUYECKHUX SBICHUI U CBOICTB BEIIECTB, OLIEHKH POIU
XUMHHU B pa3BUTHHU COBPEMCHHBIX TEXHOJIOTUH U IIOJIYYCHHWH HOBBIX MaTCpUaIOB,
pa3BuTHE TO3HABATEILHBIX HHTEPECOB M MHTEIIEKTYalbHBIX CIIOCOOHOCTEH B MPOIECCE CAMOCTOSTENBHOIO MPUOOPETEHUs XUMUYECKUX 3HAHUHU C
WCTIOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB MH()OPMAIHH, B TOM YHCIIe KOMITBIOTEPHBIX;
BOCIIUTAHHUEC YGG)KHGHHOCTI/I B IO3UTHUBHOU PoJin XUMHHU B JXKU3HHU COBPCMCHHOT'O OGH.[CCTBa, HCOGXOIII/IMOCTI/I XUMHUYCCKU I'PaMOTHOI'O OTHOIICHUA K
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CBOEMY 3/IOPOBBIO U OKPYIKAIOILEH Ccpese;
NpUMeHeHHe TOJYYeHHBIX 3HAHWWA W yMeHH# s 0e301acHOr0 WMCIOJIb30BaHUS BEUICCTB M MAaTEPUAIOB B OBITY, CEIbCKOM XO3SHCTBE W Ha
MMPOU3BOACTBC, PCHICHUSA IPAKTUUCCKHUX 3ada4 B HOBCCHHGBHOﬁ JKM3HU, HNPCAYHNPCIKICHUA SIBJIGHI/If/’I, HaHOCAIIUX BpPCA 3J0POBLIO UYCIIOBCKA H

OKpY>Karolei cpene.

4. ba3oBble TpeOOBaHUsI K MPenoIaBaHUI0 YueOHOro Kypca, K popmupoBanuio OYYH.

Pabouas mporpamma mnpenycMmarpuBaeT (OPMHpPOBAHHME Yy YdYalIMXCsl oOOIIe y4eOHbIX YMEHHUH M HAaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB
JEeSITeIbHOCTH U KJIIOYEBBIX KOMITETEHIMI. B 3TOM HampaBneHun npuopumemamu ais yaeOHoro npeamera «XuUMHs» B cTapiiei mikosie Ha 6a30BOM
YPOBHE SIBJISIFOTCS:

-YMEHHUE CaMOCTOATEIbHO U MOTUBUPOBAHHO OPTaHU30BHIBATH CBOIO MO3HABATEIBHYIO JEATENBHOCTH (OT MOCTAHOBKH LIETH JIO MOJYYEHUS U OLEHKU
pe3yibTaTa);

-HCIIO0JIb30BaHKE FJIEMEHTOB IPUUYUHHO-CJIEICTBEHHOTO U CTPYKTYPHO-(QYHKIIMOHATIHLHOTO aHAIN3a;

-OIpeIeJICHUE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;

-YMEHUE pa3BepHYTO OOOCHOBHIBAThH CYXACHUS, JaBaTh OMPEIEICHUS, TPUBOIUTH I0Ka3aTeIbCTBA;

-OOCHUBAHUC W KOPPCKTHPOBKA CBOCTO IOBCIACHHA B oxpyma}omeﬁ Cpc€ac, BBIIIOJIHCHUC B HpaKTHHGCKOﬁ ACATCIIBHOCTH U B HOBCGILHCBHOﬁ JKU3HU
9KOJIOTHUECKUX TPEOOBAHUIA;

-HCII0JIb30BaHUE MYJIbTUMEIUITHBIX PECYPCOB U KOMITbIOTEPHBIX TEXHOJIOTUH /U1 00pabOoTKH, Nepeadn, CUCTeMaTU3aluu HH(OpMaluY, co3/1anus 0a3
JAHHBIX, TPE3EHTALUN PE3YNIHTATOB IMO3HABATEIBHON U MPAKTUYECKOU 1€ATETbHOCTH.

5. MeTtoanyecKkue peKOMeHIAUMHN M TeXHOJIOTMYeCKHe MOAXO0/bI

B xone npenoaaBanusi XMMUM B CTapIIeH 1IKOJIE B LEISIX pealn3alliy JMYHOCTHO-OPUEHTUPOBAHHOIO MT0/1X0/1a B O0yYEHUU YJallluXCsl MIKOJIbI-
MHTEpHATa MCIIOJIB3YIOTCS  ClEAyIollie oOpa3oBaTelibHbIE TEeXHOJIOTHM: 370poBbecOeperaromue, MOIyJIbHO-0J0YHbe, HH(POPMAIMOHHO-
KOMMYHMKAI[MOHHbIE, TECTOBbIE, YypOBHEBOW nuddepeHanuy, TrpynnoBod JeATEJbHOCTH, OpraHU3allid  CaMOCTOSITENIbHOM  paboThl,
HCCIIEN0BATEIbCKUE.

s mocTukeHusl MOCTaBIEHHBIX 00pa30BaTeNbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIINX II€JIEH HCIONB3YIOTCS METOAbI 00YUeHUsI: Cl108eCHble;
Ha2sI0Hble; NPAKMUYecKue; NOUCKOBble, UCCe008amenbeKue;, penpooyKmueHble.

A TaxKe UCTOIb3YIOTCS pa3iinyHble (pOPMBbI 00ydeHHUs : JIeKIUs, ceMuHap-npakTukym, MKT-npe3enTanus, XuMU4eCKUi AUKTAHT, pa3IU4HbIe
BUJIbI CAMOCTOSITETILHBIX Pa0dOT, TECT, 3a4eT.

B 6;104HO-MOyTEHOM TEXHOJIOTHUH IPUOPUTETHBIMU SIBIISIFOTCS (POPMBI:

Vpok — nexyus. B TeueHne OBYX 4acoB M3NaraeTcs BECh TEOPETHUECKUN MaTepuasl TeMbl. Ha ocHOBe (poHTambHON Oecebl ¢ KJIaccoM,
MPUBJICYEHUE YYalIUXcsl K OOBSCHEHUIO YUUTENb BBICHSET, KaK YCBAMBAIOTCA BONpPOCHl Teopuu. JlocTmkenuto Oosiee 3¢(HEKTUBHOIO KOHEYHOI'O
pe3yibTara ClOCOOCTBYIOT, 3JIEMEHTHI NMEPBHUYHOIO KOHTPOJS (HampuMep, OTBETHl HAa BOMPOCHI, MUKTAHThHI, TecThl W T.A.) Ha »3Tux e ypokax
paccMaTpUBAIOTCS CIy4ad HPUMEHEHHs BOIPOCOB TEOPUM K BBIIOJHEHUIO HECIOXKHBIX 3afaHui. OOpaslbl peuieHui MOKa3bIBaeT Y4YMTENb WIN
HaunOoJiee MOArOTOBICHHBIN YUUTENIEM yJaluiics. Yyamuecs px 3TOM KOHCIIEKTUPYIOT JICKIHIO.
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Ypoxk - npakmuxym. OCHOBHas 3a71a4a YPOKOB MPAKTUYECKUX 3aHATUH 3aKITI0YACTCS B 3aKPEIUICHUH U YIITYOJICHHH TEOPETUYECKOr0 MaTepHraa
M3JI0KEHHOTO Ha Jieknuu. Ha ocHOBe ompoca ydanmxcsi ¥ TOBTOPEHHS BOIIPOCOB TEOPUU HAa HECKOJIbKUX YPOKaX yYHTEIbh TOOUBACTCS TOTO, YTOOBI
BCE y4alliecsl yCBOMIM OCHOBHBIC BOIIPOCHI TEOPUU HA YPOBHE MPOTPaMMHBIX TpeOoBaHUI. 3ech ke ocyliecTBiseTcs nuddepeHnrupoBaHHas padoTa
C Y4eTOM MHTEepeca KaXJOro YYCHHKa, BHIPAOATHIBAIOTCS YMECHHUS W HABBIKM COCTABIICHHS OCHOBHBIX THIIOB XMMHYECKHUX YPAaBHEHHH W PEIICHUS
TUIIOBBIX XUMUYECKUX 3a/1a4. OOCYKIAFOTCS HECKOJIBKO MATEMAaTUYSCKUX BAPUAHTOB PEIICHHUS OMIOPHBIX (KITIOYEBBIX) 3a/1a4, UX oopmIleHHE.

Hcrionb3yst TUIaKTHYECKH MaTepUall U IPYTHUE MMOCOOUSI, TPOBOUTCS CAMOCIMOSMENbHAL paboma 00yuaouje2o xapakmepa ¢ MOCIeAyOIIIM
00CyXJIeHUEeM Pe3yIbTaTOB Ha 3TOM XK€ YPOKE, BEJICTCS UCIPABJICHUE OIMIMOOK.

Ypok — 3auem. Tlpu npoBeJieHUN 3a4eTa, BOIPOCHI TECOPUH K 3a4€Ty U MPAKTHUYCCKHE 3a/IaHMs M3BECTHBI yYallleMycs 3apaHee He MeHee, YeM 3a
TPHU HEIETH JO HEero. Ydamniuecs ModydaloT WHIUBUAYAIbHBIC 33JaHus 10 TeMe. I MONy9YeHHs MMOJI0XKUTEILHOW OIEHKH, YYalleMycsi HaJao 3HATh
BOIIPOCHI TEOPHH (3amUcaTh HYXKHbIE (DOPMYJIbI, TOHUMATh UX CMBICII, PACCKa3aTh O COACPKaHUU BOIIPOCA).

B xauectBe MeTomudeckoil M1 HHGOOPMAIMOHHOHN MOIESPIKKH UCTIONB3YIOTCS HHTEPAKTUBHBIC HATJISAHBIC TOCO0Us, pecypchl MHTepHEeTa, hoH
uudpoBbIX 00pazoBarenbHbIX pecypcoB (LIOP) u mikonpHON MeAMATEKH.

Cdopmuposannsle y yuamuxcs 3YH u OYYH B pesynbrate 00yuenus xumuu B 10-11 kitaccax TeCHO CBSA3aHBI CO CIEAYIOUIMMU IPEIMETaMU:

MaTeMaTHKAa: CBA3b MEXAY BEJIMYMHAMM Macchl M YMCIOM MOJIEH BEILEeCTBA, MEXAY KOJMYECTBOM BEILECTBA M TEIUIOBOM HSHEprueii,
BBIIC/IMBILICHCS HJIM MOTJIOTHBIIEHCS B pe3yJIbTaTe XMMHUUECKOTO B3aUMOICHCTBUS, BEIPAKACTCS MPSIMON POMOPLUOHATIBHOM 3aBUCHMOCTBIO Y = K*X.
OOpaTtHasi TPOMOPIMOHATBHOCTE Y=K/X BbIpa)kaeT CBsI3b MEXKIY MacCOi pacTBOpa W €ro KOHIEHTpalued Npu pa30aBiICHUU WM YINapUBaHUU
pactBopa. Hanbosee yacto Ha ypokax XMMHUU IPOU3BOIATCS pacy€Thl ¢ UCTIOIb30BAHUEM MOHITUN «IPOLIEHTY, «IIPOMOPILIHS», KypaBHEHUEY.

unpopmatuka u HUKT: nHaBeiku wucnons3oBanus [lOPoB (BupTyanbHble 51ab0paTopuu, 3JIEKTPOHHBIE YYEOHHMKH, HHIMKIONEANH,
CIPaBOYHHKH), pabOThl B IHTEpHETE NMPH CO37]aHNU MPE3eHTALUI U HanKMcaHus pedepaToB U HAYYHO-HCCIIEOBATEIbCKUX paboT.

Onosiorusi: 3HAHWE OWOJIOTUYECKOM pOJNM XHUMHUYECKUX DJJIEMEHTOB (MHMKPO- M MaKpO3JEMEHTOB) M MX COCAMHEHUH B PAa3IMYHBIX
OMOJIOTMYECKUX Mpoleccax (reHeTHKa, MeTaboIu3M U T.J1.).

¢pu3uka: 3HaHNEe OOIIMX OOBEKTOB M3YyUEHHUs, TAKMX KAaK BEILECTBO, €r0 CTPOEHHE M CBOMCTBA HA MHUKPO- M MAKPOYpPOBHSX OpraHU3alUu.
3HaHus (U3UYECKUX 3aKOHOB COXpaHEHHUs (Macchl, 3apsjia, SHEPrud) W NPUHIMIA MHHUMyMa HOTEHIMAIbHON SHEPrHUM HCHOJIb3YIOTCS IS
COCTaBJICHUS MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHHUH peakiuii, TepPMOXUMUUECKHX YPaBHEHUH.



MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE

B yueOHOM mmaHe Ha u3ydeHue XuMuH B 11 kitacce oTBoauTCs 2 yueOHBIX Yaca B HEACIIO); BCEro 68 yueOHBIX 3aHATHH.

Pacnpenenenne BpeMeHU MO TEMaM MPOrpaMMbl IaHO OPUEHTHPOBOYHO. YUHTEIh MOXKET U3MEHATh €ro B Mpeaesax roJA0BOW CyMMBI YacoB.
Pacnipenenenne yacoB mo temaMm Oasupyercss Ha ocHoBe mporpaMmmbl M.H. AdanacreBa (ABTOpckas mporpamma: Xumusi. Paboune mporpaMmel.
[Mpenmernas nunus yueouukos I, E. Pymsutuca, ®. I'. ®enpamana. 10 — 11 kimaccet M.H. Adanacse — M. : [Ipocsemienue, 2017.).

Takum oOpazom, B 11 kiacce mporpamma paccuMTaHa Ha 68 4acoB, U3 pacyeTa - 2 y4eOHBIX Yaca B HEJEN0, U3 HHUX: JJI1 MPOBEICHUS
KOHTPOJIBHBIX - 5 4acoB, IpakTu4eckux padot - 10 yacos, 1ab0paTOPHBIX OMBITOB — 6.

Paboyas nporpamma opueHTHpOBaHA HA YUYCOHUK:
Pyosumuc I'.E., @envoman @.I'. Xumusn. Ocnoswt ooweir xumuu. 11 knacc. Mockea, Ilpoceeuwsenue, 2018 2.

TPEBOBAHMUS K YPOBHIO IIOAI'OTOBKU OBYYAIOIIIUXCSA HA CTYIIEHU CPEJHEI'O OBPA30OBAHUA

B pesynbrare nzydenus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJDKEH

3namov/noHumMams:

- 8aQIICHeNUe XUMUYecKue NOHAMUA: BEUECTBO, XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYJia, OTHOCUTEIIbHBIE aTOMHAs U MOJICKYJISIPHAsI MaccChl,
WOH, aJUIOTPONHMS, U30TOIbI, XUMUYECKAsI CBS3b, ANEKTPOOTPHUIATEIBHOCTh, BaJ€HTHOCTb, CTENIEHb OKUCIEHUS, MOJIb, MOJISIPHAs Macca, MOJISPHBIN
00beM, BEIIeCTBAa MOJICKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPBI, AJICKTPOJUT U HEDJIEKTPOIHUT, DJIEKTPOIUTHYECKAs TUCCOIUAIS,
OKHUCIIUTEIh U BOCCTAHOBHUTEN, OKUCIIEHHE U BOCCTAHOBJICHUE, TEIUIOBOM 3(PEKT peakifu, CKOPOCTh XMMHUECKON PEeaKIfy, KaTalu3, XHMHYECKOe
paBHOBECHE, YTIIEPOIHBIN CKeNeT, G YHKIIMOHATbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHbIE 3AKOHbI XUMUU: COXPAHEHHUS MACChI BEUIECTB, IOCTOSHCTBA COCTaBa, IEPUOIUUECKUI 3aKOH;

- OCHOGHbIE MeopUU XUMUU: XUMUIECKOHN CBSI3H, dJIEKTPOJIMTUUECKON TUCCOIUAIINHN, CTPOSHUS OPraHUYECKUX COSTMHECHUIA;

- GaIICHellUe eUiecCmea U Mamepuaivl: OCHOBHbIE METAJUIbI U CILJIaBbl; CEpHAsl, COJIsIHAsA, a30THAsI U YKCYCHAsi KUCIIOTHI; IIEJI0YH, aMMHAK,
MUHEpaJIbHbIC yIOOpEHUsI, METaH, dTHJICH, alleTHJIeH, O€H30J1, dTAaHOJI, XKUPBI, MbLIa, TJI0K03a, caxapo3a, Kpaxmall, KieTdyaTka, OeIKH, NICKyCCTBEHHBIC
Y CUHTETUYECKHUE BOJIOKHA, KAYUyKH, MJIACTMACCHI;

ymembw:

- Ha3vléamp V3yYEHHBIE BEIIECTBA MO0 «TPUBUAIBHON MU MEXIYHAPOIHON HOMEHKIIATYPE;

- onpedensamy: BAJCHTHOCTh W CTETICHh OKUCICHHUS XUMHUYECKHUX DJIEMEHTOB, TUI XUMUYECKOW CBSI3U B COCIUHEHUAX, 3apsij] MOHA, XapaKTep
Cpelbl B BOJHBIX PAacTBOPAX HEOPraHUYECKUX COENMHEHHH, OKHCIHUTENb W BOCCTAHOBUTEIb, MPUHAAJEKHOCTh BEHIECTB K Pa3IMYHBIM Kjaccam
OPraHNYE€CKUX COCTUHECHUI;

- Xapakmepu3o06ams: >IEMEHTHl MAJIbIX MEPHOJIOB MO UX MOJIOKEHHIO B mepuoaudeckoil cucreme .M. MenneneeBa; o0Ime XUMHYECKHE

CBOMCTBA METAJUIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPraHUYECKUX COCIMHEHUM; CTPOCHUE U XMMHYECKHUE CBOMCTBA U3Y4ECHHBIX
OPraHUYEeCKUX COCIUHECHUM;



- 00BACHAMb. 3aBUCHMOCTb CBOWCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; NPUPOAY XHMHUYECKOM CBSI3U (MOHHOH, KOBaJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKuK U MOJ0KEHNU XUMUYECKOTO PaBHOBECHS OT pa3IMUHbIX (PaKTOpPOB:

- 6bINOJIHAMbS XUMUYECKUIN IKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKUX U OPIraHUYECKUX BELLECTB;

- npoeoOumb CaMOCTOSITEIbHBIA MOUCK XMMHYECKOM HMH(OpManUM ¢ HCHOJIb30BAHUWEM PA3JIMUYHBIX HCTOYHUKOB (HAY4YHO-IOMYJISPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 AaHHBIX, pecypcoB MHTepHETA); HCIIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH ISl 00pabOTKH U Tepenayn XMMUYECK O
uHGpOpMalLUU U €€ IPEACTaBICHUS B pa3IMuHbIX (popmax;

UCnONb306aMmb NPUOOPEMeEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmMeIbHOCIMU U NO6CEOHEGHOU HCUZHU ONIA:

- 00BACHEHUS XUMUUYECKUX SIBJICHUHN, MPOUCXOASAIIUX B IPUPOJE, OBITY U HA IPOU3BOJICTBE;

- OIPEIEIICHNS BO3MOKHOCTH IPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUAX U OLICHKU MX IIOCIEACTBUIA;
- DKOJIOTMYECKHU I'PaMOTHOTO IOBEJICHHSI B OKPYXKAIOILEH Cpee;

- OLICHKH BJIMSIHMSI XUMUYECKOI0 3arpsI3HEHUS OKPY’KaIOLEN Cpeibl HA OPraHU3M YeJI0BEKa U JPYTHe KUBbIE OpraHU3MBl;
- 6e301MmacHOro OOpaIIeHus C TOPIOYMMHU M TOKCHYHBIMH BEUIECTBaMU, Ta00paTOPHBIM 000PYI0BAaHHEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPAIMU B OBITY M Ha IPOU3BOJICTBE;

- KpUTHYECKOW OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HH(POPMALINH, TOCTYIAIOMIEH U3 Pa3HbIX HCTOYHHUKOB.



COJAEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHeiilnne XuMuyecKHe MOHSATHS M 3aKOHBI (8 YacoB)

AtoM. Xumuueckuii aneMenT. M3oronsl. [IpocThie U Cl0XKHBIE BEIECTBA.

3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAIlCHUs SHEPTrUu MPU XMMHUYECKUX PEaKIUsIX, 3aKOH MOCTOSHCTBA COCTaBa.
BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ATOMHBIE opOuTaH, S-, p-, d-, f-anekTpoHBl. OCOOEHHOCTH Pa3MEINICHHUS TEKTPOHOB 10 OPOUTAISIM B aTOMaX MajbIX U OOJBIIUX MEPUO/IOB.
DHepreTu4yeckue ypoBHH, MOAYPOBHU. CBs3b NMEPUOJUYECKOIO 3aKOHA U MEPUOJUYECKON CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB C TEOPUEH CTPOECHHUS
aToMoB. KOpoTKkuil M JIMHHBIA BapHaHThl TaOJIUIBI XUMUYECKHX 3J1eMEHTOB. [lonoeHue B NMEPUOIUYECKOW CHUCTEME XUMHUYECKHX 3JIEMEHTOB
BOJIOPO/Ia, JAHTAHOUOB, aKTUHOMIOB M UCKYCCTBEHHO IOJYYEHHBIX JIEMEHTOB.

BaneHTHOCTh U BaJIeHTHBIE BO3MOXKHOCTH aToMoB. [leproauieckoe n3aMeHeHrne BAICHTHOCTH U Pa3MEPOB aTOMOB.

PacueTHble 3agaun. Beruncienne Maccel, 00beMa HIIM KOJTMYECTBA BEUIECTBA 110 U3BECTHOM Macce, 00beMy HITH KOJMYECTBY BEIIECTBA OJHOTO
U3 BCTYMHBIIUX B PEAKIIMIO WM TOTYYUBIINXCS B PE3yJIbTaTe PEAKI[UU BEILIECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

XuMuyeckasi cBsi3b. Buabl 1 MexaHu3Mbl 00pazoBaHusi Xxumudeckoi cBsizu. MonHas cBs3b. Katnonsl u anunonsl. KoBaneHTHast HenomsipHast
cBi3b. KoBaneHTHass mossipHas CBS3b. ODJEKTPOOTpULATENbHOCTh. (CTemneHb oOKucieHus. Meramnuueckass cBsi3b. BopopogHas — cBSi3b.
[IpocTpaHCcTBEHHOE CTPOCHHE MOJIEKYJI HEOPTaHHUECKUX M OPTaHUYECKUX BEIIECTB.

THunbl KPUCTAJUIMUECKUX PEHIETOK U CBOMCTBA BewlecTB. [IpuunHbBI MHOr000pasust BEIIECTB: U30MEpHs, TOMOJIOTHS, AJIJIOTPOINS, U30TOIHS.

JeMmoHcTpanuu. MoJenu MOHHBIX, aTOMHBIX, MOJIGKYJSIPHBIX M METAJUTMUECKUX KPUCTAITMYECKHX pemieTok. Ddext Tunmans. Monaenu
MOJIEKYJI H30MEPOB, TOMOJIOTOB.

Pacuernble 3amaun. Bpruncienne macchl (KOJMYeCTBa BeEIIECTBA, 00beMa) MPOAYKTA PEaKIUH, €CIU Ul €ro MOJy4YeHHUs JaH pacTBOp C
ONPEAEIIEHHON MaCCOBOU JI0JIEN MUCXOAHOTO BEILIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUUECKUX peakliuii B HEOPraHUYECKOW U OpPTraHNYECKON XUMUHU.

CKOpOCTh peakIfy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB. 3aKOH ACHCTBYIOIIMX Macc. DHEpPrus akTuBamuu. Kartaims3 W KaTaau3aTopsl.
ObpatumocTth peakiuil. Xumudeckoe paBHoBecue. (CMeleHHE paBHOBECHUS MO JEHCTBUEM pa3nuyHbiX ¢akTtopoB. [lpunnumn JlelllaTtense.
[Ipon3BoICTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JemoHcTpauMu. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT KOHIEHTpPAUHMH W TemIieparypel. Pa3znokeHue mepokcuaa BOAOpPOJa B MPHUCYTCTBUHU
KatanuzaTopa. OnpeaeneHue cpeibl pacTBOpa ¢ MOMOILBIO YHUBEPCATLHOIO HHIUKATOPA.

JladopaTropHuble onbIThl. [IpoBeneHne peakinii HOHHOTO 0OMEHa JIJIs1 XapaKTEPUCTUKH CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BausHue pa3nudyabix (pakTOPOB HA CKOPOCTh XUMUYECKOW PEaKIUH.

PacuetrHble 3axaun. Beruncienue macchl (KOJUYECTBA BEIECTBA, 00beMa) MPOAYKTa PEaKIMK, €CI M3BECTHA Macca MCXOJHOIO BEILIECTBa,
COJIEpKAILETO ONPEACICHHYIO OO IIPUMECEH.



Tema 4.PacTBopsbI (7 4acoB)

Hucnepcusie cuctembl. Mctunnable pacTBopbl. CriocoObl BBIpaXKEHUS KOHILEHTPALMKM PACTBOPOB: MAccoBas J10Ji1 PACTBOPEHHOTO BEIECTBA,
MoJisipHas KoHLeHTpanus. Komionansie pacTBOphl. 30511, TEIH.

OnekTponauTnueckas nuccounanus. CHIbHbIE U clladble 3IeKTPOIUTHL. Kuciomuo-ocHoguvie g3aumoodeticmeausi 8 pacmseopax. Cpena BOIHBIX
pacTBOPOB: KUCHas, HEUTpalibHasl, enouHas. Monnoe npouszsedenue 600vi. Bonopoausiii mokasarens (PH) pactBopa.

T'uoponus opeanuueckux u HeOp2aHUUecKux coeouHeHul.

IIpakTnyeckas padora. [IpurorosieHue pactBopa ¢ 3aJaHHOM MOJIIPHOM KOHLIEHTpaluen

Tema 5.9j1eKTpOXUMHYECKHE PeaKIHHu (5 4acoB)

XYUMHYECKHE UCTOUYHUKM TOKA. P CTaHAApTHBIX AJIEKTPOJHBIX MOTEHIHAIOB. DJIEKTPOJIU3 PacTBOPOB U pacIuiaBoB. [lonamue o Kopposuu
memannog. Cnocodwl 3auumol 0m KOppO3UU.

Tema 6. MeTauibl (12 yacos)

[TonokeHne MeETAIJIOB B TMEPUOJUYECKON CHCTEME XHMMHYECKUX »dJeMeHTOB. OOIiue CBOMCTBa METauioB. JJNEKTPOXMUMHUYECKUU psij
HanpspkeHui MetayuioB. O01ue criocoObl MOIyYeHUs] METAUIOB.

0O0630p METAIJIOB INIABHBIX MOATPYII (A-TrpyIi) NepHOIUIECKON CUCTEMbl XMMUYECKUX 3JIEMEHTOB.

O0630p MeraioB MIaBHbIX noAarpynn (b-rpynmn) nepuoanyueckod CUCTEMbl XMMHUYECKHX 3JIEMEHTOB (Melb, LUHK, MUMAH, XPOM, XHCene3o,
HUKeb, NIAMUHQ).

CrnnaBbl METAJIIOB.

OKcuabl ¥ THAPOKCHIBI METAIIJIOB.

JemoncTpanuu. O3HaKOMIIEHHE ¢ 00pa3llaMu METAUIOB U UX COeqUHEHUN. B3auMoeiicTBrE MIETOYHBIX U MIEJT0YHO3EMENbHBIX METAJIJIOB C
BOJI0M. B3anMoneiicTBre Meiu ¢ KMCIOPOJOM H cepoil. DnekTposn3 pactBopa xiaopuaa Meau (11). OneITel o KOPPO3UM METAIUIOB U 3aIIUTE OT HEe.

JlabopaTopHbie onbIThbl.B3anMoselicTBre MHKA U Kelle3a ¢ PacTBOpPaMM KHUCJIOT M IIenodei. 3HaKOMCTBO ¢ OOpas3laMy METaUIOB U UX
pyaamu (paboTa ¢ KOJUIEKIIUSIMH ).

Pacuernble 3agaum.Pacuersl M0 XMMUYECKUM YpaBHEHUSM, CBA3aHHbIE C MAcCOBOW JI0JIeM BbIXOJAa NMPOAYKTA pEaklUUU OT TEOPETHUYECKU
BO3MOXHOT'O

IIpakTuyeckasi padora. Pemenue 3xcnepuMeHTATIBLHBIX 32124 10 TeMe «MeTaunn.

Tema 7. Hemerasanl (10 yacoB)

O030p cBoMcTB HemeTaioB. OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIC CBOWCTBA THIHUYHBIX HeMeTauioB. OKCHIbI HEMETAUIOB U
KHCIIOPOJIOCOIEpIKaIIie KHCIOTh. BoIOpoTHbIE COeIMHEHHSI HEMETAIIIIOB.

JMemoncrpanun.O0pa3ipl HeMeTaioB. O0pa3isl OKCHI0OB HEMETAIOB U KUCIOPOJICOoIepKamx Kucinot. ['openue cepsl, pocdopa, xenesa,
Mar"uvsd B KHCJIOpPOJC.

JlaGopaTopHble ONBITHI. 3HAKOMCTBO C 00pa3llaMy HEMETAIUIOB M MX MPUPOJAHBIMH COSTMHEHHUSIMHU (paboTa ¢ KOJUIeKIUsIMK). Pacro3HaBaHue
XJIOPUIOB, CYJIb(aTOB, KAPOOHATOB.

I'eneTnueckas cBsSI3b HCOPTaHNYCCKUX U OPIraHNYCCKUX BCIICCTB.

10



HpaKTH‘leCKaH pa60Ta. Pemenue IKCIICPUMEHTAJIBbHBIX 3a/1a4 110 TEME «HeMeTanabl».

Tema 8. XuMus v ’Ku3Hb. (54.)

XuMHS B MPOMBIIUIEHHOCTU. [IpUHIUIIBI XUMHUYECKOTO MPOU3BOACTBA. XUMHKO-TEXHOJOTHYECKHE MPUHIHUIIBI MTPOMBIIIJICHHOTO MOTYyYSHHS
MetaiuioB. [IponsBoacTBo uyryHa. [Ipou3BoaCTBO cTaiu.

XuMus B ObITy. XUMHUYECKasi IPOMBIIUICHHOCTh M OKpY Karomias cpesa.

HpaKTHKyM 7 'l). Pemrenne SKCIICPUMCHTAJIBHBIX 3aa4 I10 HeOpraHquCKOﬁ XHUMHHU; PCIICHUEC SKCIICPUMCHTAIbHBIX 3a4a4 I10 OpFaHquCKOﬁ
XUMHHU; PCHICHUEC MTPAKTUYCCKUX PACUYCTHBIX 3a/1a4; IMOJIYYCHHC, CO6I/IpaHI/Ie " pacCliio3HaBaHWEC Ira30B.

Kpurepun u HOpMBI OLIEHKH 3HAHUI U yMeHHI 00y4aromuxcs

KoHTposib pe3ynpTaToB 00yueHMs SIBISETCS OJHOM M3 BaKHEHIIMX KOMIIOHEHTOB Ipolecca 00yueHust XuMuK. B mporecce 00yueHust JOIKHbBI
OBITh YCTaHOBJIEHBI YETKHE B3aUMOCBSI3U MEXAY MOHATUAMHU, POpMHUpPYEMbIMH y ydamuxcs. IMeHHO TakuM 00pa3oM y HUX CO3/1aeTcsl ONpeieIeHHas
cucrema 3HaHMM. Kaxnas HOBas Tema paccMaTpUBAaEeTCsl JIMLIb IOCIE TOrO, KaK YYHUTENb MPOBEAET KOHTPOJIb OLIEHUBAHHUS YPOBHS YCBOCHHS
NOJTyYEHHBIX 3HAHUM JJIs1 BOCHPUATHS HOBOTO Marepuasa. BrIloigHeHHne Kakux-Inbo yrmpakHEHUH 10 HOBOW TeMe CHOCOOCTBYET Oojiee MOJTHOMY,
OCO3HAaHHOMY YCBOEHHIO MaTepuaiia, Co3AaeT yCIOBUs U1 (OPMUPOBAHUS y yYaAIIUXCS CUCTEMbl XMMUYECKUX MOHATHUH, TOTMYECKU CBA3aHHBIX JPYT C
JPYTOM.

KoHTposnb 3HaHMI ydalMxcsl JOJDKEH MPOBOAUTHCS YUYUTENEM CHUCTEMAaTHUYeCKH. BHbl KOHTPOJII MOTYT OBITh NPOIUCAHBI B TI'OJOBOM
TEMaTHYECKOM IUIAaHUPOBAHUM, a TAKXKE€ B IJJaHE U KOHCIEKTe ypoka. OpHUEHTHPOM AJIsl yYUTENs XUMHUH JIOJDKHBI OBITh MMEIOLINECS B MpOrpamMMax
pyOpuKu «JlocTHKEeHUE MPEIMETHBIX, METAIIPEMETHBIX U INYHOCTHBIX PE3YJIbTATOBY.

Kitaccudukamy BUI0B KOHTPOJIS PE3YIILTATOB 00VYECHUSI XUMUHU
1. Tlo mecty B yueOHOM ITpOIIECCE

BBOQHHﬁ AKTVaJ'II/ISaI_[I/IH OIIOPHBIX WJIM OCTaTOYHBIX | IIpeaBapuTeabHBIN KOHTPOJb OCYIIECTBIISIIOT Il IMArHOCTUKHI
KOHTPOJIb 3HAHUU 110 TEME HCXOOHOI'O YPOBHA 3HAHUH U VMeHI/Ifl ITKOJBbHHUKOB, ITO3TOMY ITPUMEHACTCS B HAYAJIC

V‘IC6HOT0 roaa, n1€pea M3y4€HUEM HOBOT'O pa3acjia Uik TEMBI
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Texyumii KoHTposs ycBoeHUs: yueOHOro Marepuaia | [IpoBoauTcs YUUTEIEM HAa OPOTSHKEHUM BCEr0 YUYeOHOr0 3aHATHS C LIETIBI0
KOHTPOJIb B X0JI¢ NO3HABaTEJILHOrO mporecca OTCHEKUBAHUS KQUECTBA VCBOCHUS XMMUYECKHUX 3HAHUU Y YMEHHUN, PACCMOTPEHHBIX
Ha YpOKeE

TemaTnueckuii Hrorosas mpoBepKa 1o TeMe yaeOHOoro [IpoBoauTcs mmociae N3y4eHus KaKoro-aIru0o KPYIIHOIO pasjiesna Kypca, KaK MpaBuiio,
KOHTPOJIb Marepuaia B KOHIIE YETBEPTH, IIOJYTOAMsI, TPUMECTpa, YueOHOro rojaa
HTorosslii By KOoHTPOJIS YCBOEHUS IIpoBoauTcs B hopMe UTOTOBON KOHTPOJIBbHOU PaOOTHI/KOHTPOJIBHOIO TECTA WU B
KOHTPOJIb y4eOHOIr0 Marepualia 3a BeCb Kypc dopme 'HA wiu EI'D

00y4eHUs

1. Ilo dopMe npoBeACHMUS.
* MHAMBHIYAJIBHBIN.
* dpouTanbHbIi (MAaCCOBBIM).
2. Tlo cnoco0y opraHu3aluu.
* YCTHBIH.
* [TucbMEHHBIH.
e[ IpaKTHUECKHUA.

OueHuBaHue yCTHOIO OTBETA

NuanBuayaiabHblii KOHTPOJIb PE3YJIbTaTOB MOXKET IMPOBOJIUTHCS Ha YpOKe Kak B (GopMe KpaTkoro ompoca ¢ Mmecra ((ppoHTaibHas
KOHTpoJiupytoas Oecesa), Tak U B BUAE 00CTOATEJbHON NMPOBEPKHU 3HAHUH M YMEHMH y JAOCKHM. DTOT BHJ OIpoca (MHAMBHUYaJbHBIA) MOXKHO
IIPOBOJUTH HA TAlAaX aKTyaJIM3aluy 3HaHUN, U3YYEHHUSI HOBOI'O MAaTepUaa, 3aKpEIUICHUs U COBEPIIEHCTBOBAHUS 3HAHUI U IIPOBEPKU YCBOCHHS HOBOI'O
MaTepuana. Bornpocsl yuurtesns Uisi KpaTKOTO Onpoca JOJDKHBI OBbITh JIAKOHUYHBI, C(OPMYJIUPOBAaHbl B MOHATHBIX YYEHHUKY TepMHUHaX M TpeOOBaTh
KpaTKoro orseTa. [[j1s1 3KOHOMUM BpEMEHU MOKHO UCIOJIb30BAaTh KAPTOYKHU C BOIIPOCAMH, Ha KOTOPBIE YYEHUKU FOTOBATCA OTBETUTH Y JOCKH.

Bo Bpems oTBeTa ydamerocs Uil JOCTHXKEHHMsS YCTOMYMBOTO BHHUMAaHMS Kiacca IOJE€3HO IPEAYCMOTPETh IOCIEAYIOIEee 3a OTBETOM
pelLeH3uPOBAaHNUE CO CTOPOHBI JPYTHX YUAIMXCS, UCTIPaBIIEHHE JOMYIIEHHBIX OIUOOK, JTOMOTHEHHE.

[Ipu npoBeneHuu ompoca JOMYCKAaeTCsl 3a/laBaTh y4yalleMycCsl HaBOJSIIUE BOMPOCH Ui TOrO, YTOOBI MOMOYbL €My c(OpMyIHpOBaTh CBOU
MBICH. MOTYT OBITh U IOTIOJIHUTEIBHBIE BOIPOCHI, €CIIM OHU HEOOXOJUMBI [T IPEACTOSIIEr0 U3y4eHHss HOBOro MaTepHaina. Bo BpeMsi ycTHOro oTBera
y4amerocsa y4uTelib UMECT BO3MOKHOCTDH 3a1aThb ﬂOHOHHI/ITGJ’IBHLIfI BOIIPOC JUArHOCTHUYCCKOr'0 XapakTepa, KOTOpBIﬁ IIOMOKET BBIIBUTH COCTOSHHUE
3HAHWW U YMEHUHN OTBEYAIOLLETO.

[TpoBeneHre yCTHOTO MHIMBHMIYaJbHOTO KOHTPOJS TpeOyeT OT yduTens COOPAaHHOCTHM M BHUMAHUS, TaK Kak HeoOxomumo 3a 5-10 mMuHyT
BBISIBUTDH 3HAHUWA yHalllUXCA B KJIACCC.
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Yunrens 00513aH MPOKOMMEHTHPOBATh OTBET YUEHHKA, YKa3aB HA OIIMOKU M OTMETUB yJIaqHbIe CTOPOHBI. JIF000I OTBET HOKEH OBITh 3aMeueH
yUHTEeIEeM U 00BEKTHBHO UM OlleHeH. Heo0s3aTelbHO CTaBUTh OTMETKY 3a KayKbli HEMOIHbIN OTBEeT. Eciii yueHHK HEOHOKPATHO JTOMOIHSIT OTBETHI
JPYTUX OAHOKJIACCHUKOB, TO MOYKHO MTOCTABUTh €My OOIIYI0 OTMETKY 32 YPOK.

Ormerka «5»:

JIaH TTOJIHBIA U MPAaBUJIbHBIM OTBET HA OCHOBAHUM U3YYEHHBIX TEOPUH,

- MaTrepHuall U3JI0KEH B ONPENEICHHON JIOTMYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM,
OTBET CaMOCTOSITEIbHBII

BO3MO’KHA OJTHA HECYILIECTBEHHAsI OIINOKA.

OtrMmeTka «4»:

- JIaH MOJHBIA U PaBUJIbHBIA OTBET HA OCHOBAHUM M3YyYEHHBIX TEOPUH,

- MarepHall U3JI0KEeH B ONPEIeTICHHON MOCIIeI0BATEIBHOCTH,

- OTBET CaMOCTOSITEIIbHBIN

- JOIyIIeHBI 2-3 HeCyNIECTBCHHBIE ONIMOKH, NCIIPABICHHBIC 110 TPCOOBAHHUIO YIUTEIIS, WIIH JaH HEMOJHBIA M HEUYSTKHI OTBET.

Ormerka «3»:

- JIaH TTOJIHBIA OTBET, HO TIPH ATOM JIONYIICHA CYIECTBEHHAs OMIMOKA WM OTBET HETIOJIHBIHN, TOCTPOCH HECBSI3HO.

OtrMmeTka «2»:

- OTBET 0OHAPYKMBAET HETIOHUMAHUE OCHOBHOTO COJIEp)KaHMs y4eOHOTO MaTepHaia,

- IOTYIIIEHBI CYIIECTBEHHBIE OITHOKH, KOTOPBIE YUAITUICS HE MOKET UCIIPABUTh MIPH HABOASIIUX BOMPOCAX YUUTEIIS.

OT1merka «1»:

- OTCYTCTBHE OTBETA.

@®poHTAIbHAS KOHTPOJUPYIOHIasi Oeceaa OObIYHO JIOCTATOYHO KpaTKOBpeMeHHa. Bompockl, kKak M BO BCSIKOW apyrou Oeceme, TpeOyroT
KpaTKOro OTBETA, IO3TOMY 32 OJUH TaKOM OTBET YUYEHUKY CTABUTh OLIEHKY Hellb3s. Hy)KHO 3apaHee HaMeTUTh T€X YYEHHKOB, OTBET KOTOPBIX BO BpeMs
Oecenbl XOTAT OIEHUTH, M 33JaBaTh UM II€JICHANIPABJICHHO 3aIJTaHUPOBaHHbBIE IS Oecenbl Bompockl. OIHAKO HE CIEAYET 3a7aBaTh MOIPSJT BOIPOCHI
OJTHOMY U TOMY ke y4eHHKY. PaboraTh momkeH Bech kiacc. OpoHTanbHas Oecela MOXKET COYeTaThCsl C YCTHBIM Y4eTOM 3HaHUHM, KOTJa HECKOJIbKO
YYAIIAXCS TOTOBSITCS K OTBETY Y TOCKU. CIIOKHOCTH paOOTHI 3aKJIFOYAETCS B TOM, UTOOBI HE YITYCKaTh U3 TOJIS 3pEHUS KJIacc, y4acTBYIOIIUN B Oecene, 1
yUaluXxcsi, OTBEYAIOIIUX Y TOCKH.

3ader - 3TO METOJI YCTHOT'O KOHTPOJISA, KOT/Ia YAICHUKAM TIPEIOCTaBIISAETCS BO3MOKHOCTD 0oJiee JJIUTEIHLHO U 00CTOATEIFHO OTBETUTH Ha BOTIPOC.
OOBIYHO 3aueT Ha3HAYaeTCs BO BHEYPOUHOE BPEMSsl; KJIACC MIPU 3TOM pa3JeisieTcs Ha JIB€ WU TPU TPYIIbI, KOTOPbIE MPUXOAAT HA 3a4eT MO OYepe/d B
pasHoe Bpemsi. O IpOBeICHNH 3aUeTa yUUTeIh COOOIIAeT 3apanee, YTOOhI yHaluecss MOTJIM K HEMY TTOATOTOBUTHCS. J{JIs TOATOTOBKY K 3a4€Ty YUUTENb
COCTaBJISIET BOIIPOCHI, a TAK)KE MPUMEPHBIE 3a7aul, PEKOMEHAYET JIUTEPaTypy, IpeaBapUTEIHHO MTPOBEPUB, UMEETCS JIU OHA B IIKOJIBHOM OUOIHOTEKE.
Cpoku npoBeieHus 3a4eTa JIOJIKHBI ObITh U3BECTHBI 3aMECTUTENIO JUPEKTOpa MO0 Y4eOHO-BOCHUTATEIBHON padoTe, YTOOBI MOKHO ObUIO PETYIHPOBAThH
Harpy3Ky y4aiuxcsi.

Krnaccuueckuii 3a4et nmpeaycMaTpuBaeT BbISIBIICHHE YPOBHS 3HaHWW, YMEHUHN W HaBBIKOB yUallIMXCsS BO BpeMs Oece/lbl yueHuKa ¢ yuaurtenem. OH
JIaeT MOJIHOE ¥ TOYHOE TpeJ/ICTaBIeHnEe 00 YpOoBHE 00YUYEHHOCTH KXKIOT0 yUEHUKA, OJTHAKO OTHUMAET MHOTO BPEMEHH, YTO BEJIET K MEePEerpyKECHHOCTH
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KaK y4uTesl, TaK U YUCHHUKA.
OuennBaHue NUCbMEHHOH PadoOThHI

[TucemeHHBIE PAOOTHI OAPA3ACTSAIOT HA TEKYyIUe (TIPOBEPOYHBIC) U UTOTOBBIC (KOHTPOJIbHBIC) PAOOTHI; IO BPEMEHH OHU MOTYT 3aHHUMATh BECh
YPOK HJIM €0 YacTb.

K mMeTrogam mMChbMEHHOM MTPOBEPKHU PE3yabTATOB O0YUCHHSI OTHOCSITCS MMCHbMEHHAsI KOHTPOJIbHAS padoTa Ha 45 MUH, TPOBEPOYHBIE PAabOTHI Ha
10-15 mmH (Hanpumep, pelieHHEe pacyeTHBIX 3a/lad), MUChbMEHHBIC JIOMAIIHUE 3aJaHus, MHUChbMEHHBIM ydYeT 3HAHWW OTIENBHBIX YYAIIUXCS IO
KapTO4KaM, XUMUYECKHE JUKTAHTHI, 33JIaHUsI TECTOBOTO TUIIA U T.II.

[ToaroToBka y4yammxcs K KOHTPOJIBHOH pabOTe yalle BCEro OCYIIECTBISIETCS Ha 0000mmaromux ypokax. O nmpoBeACHUH KOHTPOJIBHON pabOThI
YYAIIUXCS TPEIYNPEKIAI0T 3apaHee, YTOObl OHU MOTJIM TTOJITOTOBUTHCA.

Copep:xaHue KOHTPOJIbHOM pabOThl OXBaThIBae€T BECh Hanboliee BaKHBIM MaTeprall KOHTPOIUpyeMOol TeMbl. B Takoil 00NbIIOi KOHTPOIBHON
paboTe 3a7aHus JOJDKHBI OBITh €IMHBIMHE JIJISI YYAIINXCs BCEX YPOBHEH pa3BUTHs. B KOHTPOIBHYIO pabOTy peKOMEHAYETCs BKIIIOYaTh Pa3sHOOOpa3HbIC
3a/1aHus: 0000IIArOIIKE BOIIPOCH], KAYECTBEHHBIC M PACUCTHBIC XMMHYCCKHE 3a/1auH, IIETIOYKH IPEBPAIlIEHUH, TECTOBbIC, Ipaduueckue 3a1aHus U T.1.
HeoOxoqumo ucnonbs30BaTh HAWOOJBIIEE YHCIO BAPUAHTOB. TeTpaau UIs KOHTPOJBHBIX pabOT SBIISIOTCS JIOKYMEHTOM, KOTOPBIA MOXKET OBITh
MPOBEPEH AJMUHUCTPAIUEH IIKOIBI M WHCIEKTOPOM OTAeNa 00pa3oBaHMs, MOATOMY TETPaAM Al KOHTPOJBHBIX Pa0OT JIOMKHBI XPAHUTHCS B
XUMHYECKOM KaOWHETE B TCUCHUN y4EOHOTO roja.

Yuuteno WHOTAA JOBOJIBHO TPYAHO OMNPEICTUTh CTEMEeHb CIIOKHOCTH MOJOOpAaHHBIX 3aJaHui. METOIHUCTBI COBETYIOT BOCHOJIB30BAThCS
cieayromuM npueMoM. HeoOXoauMo caMoMy BEITIOJHHTHE 3Ty paboTy, a U3pacxoI0BaHHOE BpeMs I YUYCHUKOB 8-9-X KJIACCOB HAJO YBEIWYHTH B 5
pa3, a Ui CTapIIuX KiIaccoB - B 3 pa3a. M0OXXHO B X0Jie TPEABAPUTEIBHON CaMOCTOATENBHON pabOThl MPEUIOKUTh HECKOIBKO TUITMYHBIX 3aJlaHUI U
MIPOAHATIU3UPOBATH CTETICHb UX BHITIOJTHEHUSI.

[Tpu oreHNBaHUM OTBETA YYAIETOCS HEOOXOAMMO YYUTHIBATh KAYECTBO BBHITIOJHEHUS paboThI 1o 3aganusaM. KoHTponbHas paboTa oreHuBaeTcs
B IICJIOM.

OTMerka «5»:

*  JIaH TIOJTHBIM OTBET HA OCHOBE U3YYCHHBIX TEOPH, BO3MOXKHA HECYIIIECTBEHHAs OIMOKA.

OTMmerka «4»:

e JIONyCTHMa HEKOTOPasi HETIOJHOTA OTBETA, MOXKET ObITh HE 00JIee ABYX HECYIIECTBEHHBIX OIMIHOOK.

OTtmeTKa «3»:

* paboTa BBIIOJHEHA HEMOTHO (HO HE MEHEE UeM Ha TPETh), UMEIOTCs He 0oJiee OJJHOM CYIIECTBEHHOM OMMOKHU U 2-3 HECYIIECTBEHHBIE.

OtmeTKa «2»:

*  paboTa BBINOJHEHA MEHBIIIE YeM Ha TPETh,

*  HMeEEeTCs HECKOJBKO CYIIECTBEHHBIX OIMMOOK.

OrMmerka «1»:

* paboTa He BBIMOJHEHA.

Bo3MorkHa cienyrorias ciucremMa OlleHUBaHUS KOHTPOJIBHOW pabOTHI 10 MATHOATIIBHON CUCTEME:

P BBITTOJIHEHUU yueHUKOM OT 96 1o 100% paboThl cTaBUTH OLIEHKY «5»; OT 76 10 95% paboThl - «4»; oT 50 1o 75% - «3»; ot 20 10 50% -
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«2». [Ipy OJTHOM OTCYTCTBUU NPABUIIBHBIX OTBETOB HJIU BBITIOJIHEHUH Pa0OTHI MeHee ueM Ha 20% cTaBUTCS OleHKa «1».

[Tpu olieHKe BBIMOIHEHHS TUCHMEHHON KOHTPOJILHON pab0oThl HEOOXOIMMO YIHTHIBATh TPEOOBaHUS €TUHOTO Opdorpaduyeckoro pexxuma.

Bce paboTsl 00s3aTenbHO AOIKHBI OBITH MPOBEPEHBI K CIEAYIOIEMY YPOKY, IIPH 3TOM YYHUTEINb J0JKEH COOMIOAATH MOJIHYI0 00bEKTUBHOCTb.
OOs3arenieH aHanM3 pe3ysIbTaTOB MUCBMEHHON pa0OThl M padoTa Hall THIUYHBIMU omrOKkamu. OOBSBICHUE OINEHOK M aHAIW3 padoT TpeOyrT OT
YUUTENS COOTBETCTBYIOIIETO MEAArOrMYECKOro TaKTa.

O1cHUBaHKE TECTOBBIX pabOT

TecTpl, cocTOAIIME U3 MSITH BOIPOCOB MOXHO MCIOJB30BaTh IOCIE HU3y4deHUs Kaxjaoro marepuana (ypoka). Tect u3z 10—15 Bompocos
UCTIONIB3YETCs IS Tepruoinieckoro KoHTposst. Tect uz 20—30 BonpocoB HEOOXOAMMO UCTIONB30BaTh JJIi HTOTOBOT'O KOHTPOJIS.

[Tpu oLleHMBaHUY MCIIONB3YETCS CIEIYOIast IKaJIa: JIJIsl TECTa U3 MSTH BOIIPOCOB * HET OMMOOK — OIEHKA «5»; * 0JJHa OIIMOKA - OLEHKA «4»; *
JIBE OIUOKH — OICHKA «3%»; * TPH OIIHOKHA — OIICHKA «2».

Eciu orenka BeicTaBisieTcs: B (hopMe 3a4eT/He3adeT, TO 3a4eT CTaBUTCS Npu BeimoHeHun 70% 3amanuii. Takas ¢popma OICHKH UCTIOIB3YeTCs,
€CITU TECT COJICPXKUT YIPaKHEHHsI Ha pacrio3HaBaHue. Ecii TecT orlieHnBaeTcs 1o nATHOAUIbHON CHCTEME, TO CTAHJAPTHBIC KPUTEPHH OIICHOK TAKOBBI:
91-100% - omenka «5»; 81-90% - omrenka «4»; 80-70% - omenka «3»; ke 70% - orieHKa «2».

Ouenka yMeHUi peliaTh pacyeTHbIE 321241
OTMeTKa «5»:

. B JIOTMYECKOM PAaCCYXIACHUH U PEIIEHUH HET OUIHOOK,

Otmerka «4»:

. B JIOTMYECKOM PaCCYKJIEHUH U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK,
. JIOTTYIICHO He 00JIee IBYX HECYIIECTBEHHBIX OIMMNOOK

Otmerka «3»:

. B JIOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIHMOOK.

. JIOTTyCKaeTcs CYIIECTBEHHAs OIMOKA B MATEMaTHUECKUX pacueTax.
OTMeTKa «2»:

. HUMEIOTCS CYIIECTBEHHBIC OITUOKHU B IOTHYECKOM PACCYXICHUU U PEIICHUH.
OtrMeTka «1»:

. OTCYTCTBHUE OTBETA HA 33JIaHUE.

OueHka 3KCIePUMEHTAIBHBIX YMEHHUI (B Ipouecce BbINOJTHEHUS NPAKTHYECKUX Pa00T 10 MHCTPYKIIUH)
[IpakTuyeckue pabOThI MO XUMHM BBIOJNHSIOTCA B TETPaAsX Ui NpaKkTHUECKHUX pador. [Ipu oleHMBaHMU OTYeTa MO BBIIOJIHEHUIO
MPaKTHUYECKOM paboThl 0c000€ BHUMAaHUE YAESAETCS KAaUeCTBY U MOJHOTE CAMOCTOSATEIBHBIX BHIBOJIOB YUEHHUKA.
KonndecTBo npakTHUECKUX pabOT ONMpeIeeHo B IporpaMme.
B Teuenue yueGHOro rosa TeTpaau A NPaKTUYECKUX pabOT XPaHUTCS B LIKOJIE.
OtMmertka «5»:
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° 3KCHepI/IMeHT BBIIIOJTHCH ITOJTHOCTBIO. CI[GJIaHBI IIpaBUJIbHBIC Ha6JIIOI[eHI/I5I " BBIBOJbI,

. HKCIIEPUMEHT OCYILECTBIIEH I10 IUIaHy, C YYETOM TEXHUKH 0€30MacHOCTH M IIPaBUJI pabOTHI C BEIIECTBAMH M IpUOOpamu,

. IPOSIBIIEHBI OPTaHU3AIMOHHO-TPY/IOBBIE YMEHUS (IIOIIEP)KUBACTCA YMCTOTA PadOYEero MecTa, MOPSI0K Ha CTOJE, SKOHOMHO
UCTIOJIb3YIOTCS PEaKTUBBI).

. Jonymiensl He 6oJiee ABYX HECYIIECTBEHHBIX OMIMOOK pU 0(h)OPMIIEHHH PAOOTHI.

OrMmerka «4»:

* paboTa BBIIOJHEHA, C/EJIaHbl MPABUIIbHBIE HAOJIOJEHUS U BBIBOJIbI: SKCIEPUMEHT BBIIIOJHEH HEMOJHO WM HaOII0AaroTCs

HECYILECTBEHHbIE OUIMOKHU B paboTe C BellecTBaMU U IPUOOpaMH.
OrMmertka «3»:

*  OTBET HEMNOJIHbIM, paboTa BBHINOJIHEHA IMPABUIBHO HE MEHEE, YeM HAaIlOJIOBHUHY, JIOIMYIEHa CYIEeCTBEHHas olMOKa (B Xoje
IKCTIIEPUMEHTa, B 00BsICHEHHH, B opopmiiennu pabotsl, mo Th mpu pabore ¢ BemecTBamMu 1 prOOPaMu), KOTOPYIO YUaITHIACS
UCIIpaBIIsieT 1o TpeboBaHMIo yuutens. [lonyckaercsa opopmieHue paboThl 6€3 3aucy ypaBHEHUH peakii.

*  DKCHEpHUMEHT IOJIHOCTHIO BBIIIOJHEH B COOTBETCTBUU C MHCTPYKLUSMHU U IIPABUJIAMHU TEXHUKH O€30MacCHOCTH, HO paboTa He
odopmIicHa.

OtrmeTka «2»:
* BrinonHeno MeHee moJ0BUHBI PabOTHI;
* JOMYIIEHBI BE WK OoJiee CyIIeCTBEHHBIE OMMUOKU B XOJI€ SKCIIEPUMEHTA, B 00BsCHEHHH, B 0hopMiIeHnr padoTsl, o Th mpu
pabote ¢ BelecTBaMU U MpUOOpaMu), KOTOPBIE YUAIUNCS HE MOKET UCIIPABUTD.
Ormetka «1»:
* paboTa HE BBHINOJIHEHA,
* [IOJIHOE OTCYTCTBHUE SKCIEPUMEHTAIbHBIX YMEHUI.
OtpaboTKa MPaKTHYECKUX padOT HE MPEAyCMaTPUBAETCS MPU OTCYTCTBUM YUaIErocs Ha MPaKTUYECKOW padoTe, MpU BBHINOTHEHUH
yKa3aHHBIX pa0boOT Ha OTMETKH «1» U «2».
B UCKITIOUMTENBHBIX CTydasX MPU OTCYTCTBUM YUAIIETOCS M0 YBAKUTEIBHBIM MPUYNHAM YUUTENh MOXKET PEIOCTABUTH BO3MOKHOCTh
BBITIOJTHUTh MTPAKTUUYECKYIO paboTy.
OuneHka yMeHUH pemarhb JKCIePUMEHTAIbHbIE 3a1a4K
[Tpu o1ieHKe STOTO YMEHUS CIEeAyeT YIUTHIBATh HAOIOACHUS YIUTENS U IPEIbSIBISEMbIE YIAITUMCS Pe3yIbTaThl BBITIOTHEHHUS OIBITOB.
Ormerka «5»:
*  Ilnan pemieHus 3a1a4u COCTABIIEH MTPABUIIBHO,
*  OCYIIECTBJICH MOJI00P XMMHUYECKUX PEAKTUBOB U 000PYIOBaHMUS,
*  SKCHEPUMEHT BBITOJIHEH MOJTHOCTHIO,
*  JIaHO MOJIHOE OOBSICHEHHE U CJIENaHbI BHIBOJIBI.
OtrMmeTka «4»:
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®  IUIaH PELICHUS COCTABIICH MPABUIIBHO,
o OCYILIECTBJICH [T0I00P XUMHUUECKUX PEAKTUBOB U 000pyI0BaHUS,
®  DHKCIEPUMEHT BBIOJIHEH MOJHOCTHIO,
e  JIONYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 00BSICHEHNUHU U BBIBOAX ).
Ormerka «3»:
®  IUIaH PELICHUS COCTABIICH MPABUIIBHO,
OCYIIIECTBJICH MOI00P XUMUYECKUX PEaKTUBOB M 000PYIOBaHUS,
AKCIIEPUMEHT BBINTOJIHEH HE MEHEE, YeM HAIOJIOBHHY, JIOMYIICHA CYIICCTBCHHAS OIMOKA B OOBSICHEHUH U BBIBOJIAX,
HKCIIEPUMEHT BBIMIOJIHEH IMOJTHOCThIO, OTUET HE COCTABIICH
JOTMYIIEHbl HAPYIIEHUsS TEXHUKU O€30MaCHOCTH, SKCIIEPHUMEHT BBINOJHEH TOJHOCTHIO, CHEJaHbl HECYIECTBEHHbIC OLIMOKH B
O0OBSICHEHUHU U BBIBOJIAX.
OtrMmeTka «2»:
e  JONYIIEHBI ABE U OoJee OmUOKY (B IJIaHE PelIeHHs, B TOI00pE XUMHUUECKUX, PEAKTHBOB U 000pYyI0BaHMsl, B O0BSICHEHUU U BBIBOJAX).
e  JONYIIEHBI HAPYILICHUSI TEXHUKU 0€3011aCHOCTH
e  3ajaya HeE pelleHa.
e  HE MPUCTYNUI K paboTte
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TeMaTnuyeckoe MJIAHUPOBAHHE Y4eOHOI0 MAaTEPHUAJIa 10 XUMHHU

nJis u3ydenus npeamera no YMK I'.E. Pynzutuca u @.I'. ®eabamana 11 kiaace

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

Ktn
Ne Tema ypoka DJIeMeHTBbI TpeboBanus k Kpurepun DopMbI 1 METOABI Jomamnee
YPOKa COIePKAHUSA YPOBHIO IOATOTOBKH OLICHKH 3a/laHue
TeopeTnyeckue 0CHOBBI 0011 XUMUM
Tema 1. BaxkHelime XuMu4ecKe MOHSATHS U 3aKOHBI (8 4acoB)

1. CrpoeHue atoMa. | 3HaTb OCHOBHBIE Kpurepuu onenku | Mnmusnayanshas, 1
ATtom. XUMHYECKUI Snpo (MpoToHBI, XUMHYECKHE TEOPETUYECKHUX S’gzggiiiﬁf pabora, pabora
siemedT. U30TOomEL. HEUTPOHBI) U NOHSATHUSA. BEIISCTBO, 3HAaHUH CIIOBECHBIH, HATISAHBIIL,

JJIEKTPOHBI. XAMUYECKHAUN 3JIEMEHT, HaCTHIHO-TIOHCKOBBIH.
IToBTOpenue npoiaeHHoOro B | Mzoromsl. aToM, MOJIEKYJa, 5
10 k1. CocTaB aTOMHBIX | OTHOCHTEIIbHAS g;fp?;%m KOHTPOII®
sanep aTOMHasi W
MOJIEKYJIIpHAs MacChl,
VOH, U30TOIIBI; YMETh
ONPENENATh 3apsal
MOHA
2. Bxoanas KOHTPOJIbLHAA KonTponbHas Y cBOEHHE OCHOBHBIX BBOHBIN KOHTPOIIb
padora Nel pabora 3a kypc 10 | aIeMEHTOB COaepKaHMs
KJ1acca Kypca xumud 3a 10
KJ1acc Kpurepun onenkn
YMEHUH pellarTh
pacUETHBIE 3a1a49H.
3. | 3aKoH cOXpaHEHMs MacChl U1 | 3aKOH COXpPaHEHUs | YMeTb IPUMEHSTh Kpurepun ouenku | MuauBuayanbHasd, 2

OHCPIrur B XUMHHN

MAacChl BEIECTB.
3aKOH COXpaHEHUS
Y TIPEBPAICHHSI.
JledexT macchl

3aKOH COXpaHEHUS
MacChl BEIECTBA

TEOPETUUECKUX
3HAHUN.

(bpoHTanbHast, paboTa,
pabora ¢ yuyeOHUKOM,
CI10BECHBIN,

HaFJI;IIIHLIfI, YaCTU4YHO-
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IIOWCKOBBIN.

[Iepnonrueckuit 3aKoH. Crpyxkrypa I1.C. 3HaTb OCHOBHBIE Kpurepuu ounenku | MHauBuayanbHasd, 3,4
Pacrnipenienenue 3IeKTpOHOB | TJIaBHBIE U XUMHYECKHE TEOPETUUECKHUX ¢dbpouTanbHast, padoTa,
B aTOMax 3JIEMEHTOB MaJbIX | MOOOYHBIE MIOHATHSL: 3HAHUH. pabora c yuyeOHUKOM,
MEPUOOB. MOATPYTIIIHI, MIEPEXO/IHbIEC SJIEMEHTHI. CrnoBecHbIH,
MaJible ¥ OonbIIMe | YMETh OnpeiensTh HATJISHBIA, 9aCTUYHO-
MIEPUO/IBL. MaKCUMaJIbHOE YHCIIO MOMCKOBBIH.
Opb6wuranb, s-, P-, | AJIEKTPOHOB HA YPOBHE
d-opOuranu, (cmoe) mo popmyse, [TepBUYHBII KOHTPOJIB
SHEPreTUYECKUe XapaKTepu30BaTh 3HAHUU
MOIYPOBHHU, CIIMH, | MOPSAIOK 3aIIOTHEHUS
CIlapuBaHUeE AJEKTPOHAMHU
AIEKTPOHOB MOIypOBHEH B aTOMax
XUMHYCCKHIX
snemeHToB ¢ Nel o
Ne38, 3anuceIBaTh UX
ANEKTPOHHBIE (HOPMYIIBI
U TpaQUIECKUE CXEMBI.
YMeTs naBarb
XapaKTePUCTHKY
XUMHYECKHUX
3JIEMEHTOB 110
TIOJIOKEHHUIO B
MEPUOINYECKOMN
CHUCTEME U CTPOEHUIO
aToMa.
Pacnipenenenue anekTpoHOB 3HaThb OCHOBHBIC Kputepun ouenku | UnauBugyanbHas, 3,4

B aTOMax OOJIBIIINX
MEepPHOJIOB

XUMHAYECKHE
TIOHATHS:

MEPEXO/IHbIE SJIEMEHTHI.
YMeTb onpenenarhb
MaKCUMaJIbHOE YHCIIO0
AJIEKTPOHOB Ha YPOBHE
(cioe) mo opmyiie,

TEOPETUUECKUX
3HAaHUU.

(dbpoHTanbHasi, paboTa,
pabora ¢ yuyeOHUKOM,
CI10BECHBIN,
HaTJISIHBIH, YaCTHYHO-
ITOMCKOBBIN.

[TepBUYHBII KOHTPOJIb
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XapaKTepU30BaTh
MOPSIOK 3aIl0JIHEHUS
3JIEKTPOHAMU
MOJypPOBHEHN B aTOMaX
XHUMHYSCKHX
3JIEMEHTOB, 3aIIMCHIBAaTh
UX AJIEKTPOHHbIE
(bopmyIIBl 1
rpagu4IecKue CXEMBbI.
YMeTh 1aBaTh
XapaKTEPUCTUKY
XUMHYECKUX
9JIEMEHTOB I10
MOJIOKCHUIO B
MEPUOTUUECKON
CHUCTEME U CTPOCHUIO
aroma.

3HAHUU

[Tonoxenue B [ICXD JlanTOHOU B YmeTb f0Ka3bIBaTb Kputepun onenku NuauBunyanbHas,
BOJIOPOIa, TAHTAHOUIOB, AKTHHOHUIBL. [,BOVCTBEHHOE TEOPETUUECKHIX (dbpoHTanbHast, paboTa,
AKTHHOUJIOB UCKYCCTBEHHO UckyccTBeHHO NoNoXeHWe Bogopoaa | 3HAHHIA. pabota C y4eOHUKOM,
MOJTy4YEHHBIX JIEMEHTOB MOJIy4YeHHBIE B NEPUOANYECKOI]
SJICMCHTBI. cucTeme, onpeaenaThb

MeCTOMNOoNO0XeHNe

JNlaHTaHOMA0B U

aKTMHOWA0B.

3HaTb 3Ha4YeHMe

nepuoamnyYecKkoro

3aKOHa U

nepuoamyeckomn

cUcTEMbI
BaneHTHOCTE U BaJICHTHBIC BanentHsie 3HaTh BaJICHTHbIE Kpurepuu ouenku CJ10BECHBIH,
BO3MO>KHOCTH aTOMOB BO3MOKHOCTH. BO3MOIKHOCTH aTOMOB TEOPETUYECKHUX HAIJISIHBIA, YACTHYHO-
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Ilepuonnueckoe n3mMeHeHUE
BAJICHTHOCTH U PAJUyCOB
aTOMOB.

CBoOoHbBIE
opburainmu,
N3menenns
aTOMHOTO
paaunyca, yucia
HEPTETHYECKHUX
YPOBHEM, Yncia
BaJICHTHBIX
AJIEKTPOHOB B
neproaax u
rpynnax [ICX9

3JIEMEHTOB 2 MaJioro
Teproia, yMeTh OOBICHATH
NIPUYMHY UX BBICLIEH
BasieatHoctH (1V).

Ymersb onpenensits
BaJICHTHOCTH 3JIEMEHTOB IIPH
00pa30BaHUH XUM. CBSI3H I10
JIOHOPHO-AKIICITOPHOMY U
0OMCHHOMY MECXaHH3MY.
Ymernb cocTaBisATh
rpad)MueCcKue CXEMbI
CTPOCHU BHCIIHUX
3JIEKTPOHHBIX CIOEB aTOMOB,
ITOKA3BIBAIOIINE BAJICHTHEIC
BO3MOKHOCTH HEKOTOPBIX
aTOMOB XHM. 3JIEMEHTOB B
BO30YXIEHHOM H
HEBO30YKIEHHOM
COCTOSIHUM YMeTh
XapaKTepU30BaTh
U3MEHEHHUE PAJNyCOB
aTOMOB XHUM. 3JIEMCHTOB I10
rpyIIaM U Mepuoiam,
O6T)$ICH$[TI) TIPUYHHBI OTUX
W3MEHCHHH, X BIUSHHAC Ha
BaJICHTHOCTh U O-B CBOWCTBA
aTOMOB.

3HaHuil. Kputepuu
OLICHKH YMEHUH
pelIeHus: pacu€THBIX

3aga4.

Kputepun onenku
TEOPETHUECKUX

3HaHUH.

IIOWCKOBEIH.

[TepBu4HBII KOHTPOJIb

Tema 2. CTpo

eHUe BemecTBa (7 4acoB)

9. OCHOBHBIE BU/IBI KoBasientHas 3HaTh ONpeaeIeHUe Kpurepun CrnoBecHbIi1, HarJIATHBIH,
XUMH4YeCKOH cBsi3u MloHHast | cBsI3b, €€ XHUM. CBSI3U, BUJIBI XUM. | OLIEHKHU 4aCTUYHO-TTOMCKOBBIN.
Y KOBAJICHTHAs CBS3b Pa3HOBUAHOCTU M | CBSI3U, MEXaHU3MbI UX | TEOPETUYECK
MEXaHHU3M o0pa3oBaHMUsL. UX 3HAHWUH.
o0pa3zoBaHMs YMeTh onpeensaTh BU
10. | CocraBneHue IEKTPOHHBIX XHMM. CBSI3U B IPOCTBIX | Kputepuu
dbopMy BElIeCTB ¢ U CJIOKHBIX BEILIECTBAX, | OLECHKHU
KOBaJIEHTHOH CBSI3bIO COCTaBJISITh CXEMBI TEOPETUYECK
00pa30BaHMs BEIIECTB C | X 3HAHMM.
11. | Meramnueckas CBs3b. OnexTpooTpuuaTe | pasJIMYHbIMU BUJAMHU Kpurepun IlepBHUYHBII KOHTPOJIb 3HAHUN
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Bonoponnas cBs3b. JBHOCTB CBSI3U OLICHKH
Bonoponnas, YMeTh OOBSCHATH TEOPETUYECK
MeTaJllIn4ecKas MEXaHU3M 00pa30BaHMsl | UX 3HAHUI.
CBA3b JIOHOPHO-AKLENTOPHOM,
KOBAJICHTHOM CBSI3H,
0COOEHHOCTH
BOZOPOJHOMU CBA3H.
12. | IIpocTtpaHcTBEeHHOE I'ubpuausanus 3HaTh OCHOBHBIE Kpurepun
CTPOEHHUE MOJIEKYJ aTOMHBIX XapaKTEPUCTUKU XUM. OLICHKH
opbuTanei CBSI3U (JUIMHY, TEOPETUYECK
JSHEPTHIO, WX 3HAHUU.
HaIIPaBJIEHHOCTb,
HACBIIIAEMOCTbh).

YMeTb 10Ka3bIBaTh
3aBUCHUMOCTb 3THX
XapaKTEpUCTHUK OT
pa3Iu4HbIX (PaKTOPOB
(MpOYHOCTH — OT
MepeKpbIBaHUS
JIEKTPOHHBIX 00JIaKOB,
TUOpUIM3AITIS CBSA3U U
Jp.; HACBILIAEMOCTD —
OT BaJICHTHBIX
BO3MOKHOCTEN aTOMa U
71p.)

3HATh pa3IUyHbIE
(hopMBbI MOJIEKYI,
OIIpEZICIICHUE BEILIECTB
MIOCTOSIHHOTO U
IIEPEMEHHOT0 COCTaBa,
pa3IUYHbIE BUIbI
KPUCTAIIINYECKUX
pEMETOK.
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13.

CrpoeHne KpuCTalIoB.
Kpucramnuyeckue pemerku.

BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUHL..
Kpucramnmueckue
u amop(HbIe
BElIEeCTBA.

Tumnst
KPUCTAITTNYECKUX
pereTox
(aromHas,
MOJICKYJISIpHAs,
HOHHAs U
MeTaJuTh4ecKas).
3aKOHOMEPHOCTD
CBOWCTB BEILECTB
OT TUIIOB
KPHUCTAJUTMYECKOU
PEIIEeTKH.

3HaTh pa3IuyHbIe
(bopMBI MOJIEKYT,
OIpeJIeJIEHUE BELIECTB
MOCTOSIHHOTO U
NIEPEMEHHOI'0 COCTaBa,
PAa3JINIHBIC BUABI
KPUCTAJUINYECKUX
PELIETOK.

Kpurepun
OIICHKU
TEOPETHYECK
WX 3HAHUU.

10

14.

[Ipuunnb MHOrOOOpa3us
BEILIECTB

N3omepus,
TOMOJIOTHS,
AJUTOTPOTIHUS.
3agaun:
BBIYUCIICHUC
MAaccChI MTPOYKTa
peakmn
(kommuecTBa
BEIIIECTBA,
o0beMa) eciu s
€ro MOTYYCHUS
JIaH PacTBOP C
ONPEICIICHHOMN
MacCOBOM J0JIEH.

Kpurepun
OLICHKH
TEOPETUYECK
170.¢
3HaHUH.,yMEH
WU pelarThb
pacyeTHbIE
3a/1a4u.

11

15.

KonTpoabsHnas pabora Ne2

Baxxueiinue

Kpurepun
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no remaM «BakHeiimmue XUMUYECKUE OLICHKH
XMMHYeCKHe MOHATHS U 3aKkoHbl, 13 u MUCHMEHHBIX
3aKOHbDY, «CTpoeHue [ICXD Ha ocHOBe KOHTPOJIbHBI
BelleCTBa» y4E€HUS O X pabor.
CTPOEHHUU ATOMOB.
Crpoenue
BEIIECTBA.
Tema 3. Xumnueckue peakuuu (7 4acoB)
16. | Knaccuduxarus OBP. O6parumsie | Umets npeacrasnenue | Kputepuu 12
XUMHYECKHUX PEaKIUii 1 HeoOpaTHMBbIe 0 XUM-0# (hopme OLICHKH
peakiuu. JK30- U | IBUKECHUS MaTEpPHH. TEOpPETUYECK
SHAOTEPMHUYECKUE | 3HATH CYIIHOCTh XUM-M | MX 3HAHUM.
peaKIMH. peakiuu, 3aK0H
[IpaBuno COXpaHEHHUsI MaCChl U
IIPOTEKaHMS SHEpIUH, ero 3HaueHue.
peakuuii B 3HaTh NPU3HAKU
pacTBopax KJ1acCU(UKALIMU XUM-X
17. | Knaccuduxanus peaxuuii. Kpurepun 12
XUMHUYECKHUX PeaKIuil Ymertb OLIEHKHU
KJIacCU(UIIUPOBAThH TEOPETUYECK
MPE/UIOKEHHBIEC XUM-€ | UX 3HAHUIA.
PeaKIfy WIA CaMUM
MIPUBOANUTH MIPUMEPHI
Ha pa3HbIC THITHI
peakuumii
18. | CKOpOCTh XUMHUYECKHX CkopocTb Ymers 00BsACHATS Kpurepun 13
peaxiuit XUMHAYECKAX MEXaHHM3Mbl peakiuii Ha OLIEHKH
peaxiuii. :Sghsjf}f OPIX HLHEOPTAR™X 1 reopermueck
AKTHUBHUPOBAaHHBIN | yyern p.emaTI) 3a7a4K Ha UX 3HAHWUM.
KOMIUIEKC. 3aKOH | TemnoBoii sddexT.
HCﬁCTBymMHX 3HaTh MOHATHE CKOPOCTH
Macc. And TOMOTEHHOR M
19. | CxkopocTh XUMHUYECKUX Xumuueckas o CPOTEHOM PEAKIUIL. Kpurepun 13,14

3HaTh QaKTOPBI, BIHUSIONINAEC

24




peakuuii. Kunernueckoe KWHETHKA. Ha CKOPOCTb PEaKIUH OLICHKH
ypaBHEHHE PEAKIINU. I'omorenHas u (npupota pearnpyiommx TEOPETUYECK
BELLECTB, KOHLIEHTPALIUS, o
reTeporeHHas WX 3HAHUU.
Turonraab COMPUKOCHOBEHUS,
cpena. DHeprus TeMrepatypa)
AKTHUBAILUU. YMerh OOBSCHATH NENCTBHE
Kunernueckoe KaXK10ro (haxkropa,
ypaBHeHI/Ie BJIMAIOLICTO HA CKOPOCTH
CaKIIM1 Ha IIpuMepax.
peakiuu p PHMEP
20. | Karanus Karanus, 3HaTh MOHSITHE CKOPOCTH Kpurepuu 14
KaTajau3aTop, UL TOMOTCHHOH B OILICHKH
TETCPOTCHHOU PCAKIHU.
WHTUOHUTOP TEOPETUUECK
3HaTh (aKTOPHI, BIUAIONINC N
Ha CKOPOCTh pCaKlnun UX SHAHWUM.
21. | Xumudeckoe paBHOBECHE U XUMHYECKOE (MpUpo/a pearupyromux Kpurepun 15
CIIOCOOBI €r0 CMEILCHUS paBHOBECHE. BCHICCTB, KOHNCHTpALKA, OLICHKH
HpI/IHHHH J‘[e miomanab COMPUKOCHOBEHUA, TeOpeTI/IquK
11 TeMIeparypa) .
aTejIbe YMeTh 00BSCHATE AEHCTBHE UX 3HaHWH.
Kaxzoro (aktopa,
BJIMAIOLICTO HAa CKOPOCTH
peakuuy Ha npuMepax.
3HaTh (aKTOPHI, BIHUAIOIIUC
Ha CKOPOCTbh pCaKlnun
(xaTamm3arop)
3HaTh CYIIHOCTh U
MEXaHH3M KaTalln3a,
NMPUMEHCHUEC KaTaJanu3aTopa
1 MHTHOWTOpPA Ha TPaKTHKE.
22. | Ypok-00001IeHue 1Mo TemMe Kpurepun . Pabora B mapax.
«XUMUYECKUE PEAKIII OIIEHKH
TEOPETHYECK
WX 3HAHUU.
Tema 4. PacTtBopsl (7 4acoB)
23. | lucniepcHble cCHCTEMBI JucnepcHbie 3HaTh TOHSTHE Kpurepun 16
cucteMbl.PacTBOp | «aucnepcHasi CUCTEMay» | OIICHKU
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Bl YMmetb TEOPETHYECK
I'pyOoaucniepcHbl | XapakTepU30BaTh UX 3HaAHWH.
€ CUCTEMBIL. CBOMCTBA pa3Ju4yHbIX
Komnonnueie BUJIOB JIMCIIEPCHBIX
pacTBOPBL.A3p0O30 | CUCTEM, YKA3bIBATh
JIN. MIPUYMHY KOAryJsiuu
KOJUUIOUJIOB U 3HAYEHHUE
9TOTO SIBJICHUS.
24. | CrocoObl BhIpasKEeHUS MounsipHast YmMmets pemats 3anaun | Kpurepun 17
KOHIIEHTPAallUU pacTBOPOB KOHUEHTpalus Ha IPUTOTOBJICHUE OLICHKH
25. | Pemenue 3aay Ha pacTtBopa TEOPETHYECK
NPUTOTOBJIEHAE PaCTBOPA onpeﬂeneuHHoﬁ mx 17,18
ONpPEIETICHHON MOJIIPHOI MOJIIPHOU 3HaHUU.,yMEH
KOHLEHTpaluu KOHIICHTPALIUH Ui peuarb
pacyeTHbIe
3a/1a4n.
26. | IlpakTuueckasi padora Nel YMeTh TOTOBUTH Kpurepun [TpakTuyeckas padora. 17
IIpurorosjieHue pacTreopa pacTBOp OMPENECIEHHON | OLEHKHU PaGoTa B mapax
¢ 32/IaHHOM MOJISIPHOH MOJISIPHOU MIPaKTUYECKHU
KOHLEHTpanuei KOHUEHTpPalUHH. YMETh | X YMEHUH.
I10JIb30BAThCS
1a00paTOpPHBIM
000py/IOBaHUEM.
27. | DIeKTpoNuTHIeCKas DIEKTPONUTHYECK | YMETh Kpurepun 19
nucconuanus. Bogopoausiit | asg qucconmanus. | OOBSICHATH,II0YEMY OLICHKH
MIOKa3aTellb. CuiibHBIE U pacTBOPBI BEIIECTB C TEOPETHYECK
crabble WOHHOW U KOBAJICHTHOW | UX 3HAHUM.
3JIEKTPOJIUTHI. TTOJISIPHOM CBSI3bS
Bonoponnslii IIPOBOJAT

nokazatensb (pH).

AJIEKTPUYECKHI TOK.
VYmets onpenensts Ph
CpeZbI C TOMOIIBI0
BOJIOPOZHOTO
TIOKa3aTenst
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28. | Peaknuu noHHOro oOMeHa Peakumu monHOTO | YMETH OOBSICHATE C Kpurepuun 20
oOMeHa no3uruit TOJ1 OIICHKH
CYLIHOCTh XMMHUYECKUX | TEOPETHYECK
peakuuid, WX 3HAHUU.
MIPOTEKAIOIIUX B
BOJIHOU CpeJie.
29. | 'maponu3 opraHUYECKux U IMaaponms 3HaTh CYITHOCTh Kpurepun 21
HEOPraHMYECKUX HEOPTraHMYECKUX | THAPOJIH3A. OLICHKHU
COEIMHEHU N (coneii) u YMeTh COCTaBIAThH TEOPETUIECK
OpraHU4eCKUX YPaBHEHUS pEaKLMi WX 3HAaHHU.
(CIOKHBIX THIPOIIU3a.
3¢upos,
yTJIEBOJIOB,
0eNKOoB)
TeMa «yieKTpOXMMHUYECKHE PeaKUun» (5 4acoB)
30. | XuMu4eckrne HCTOUHUKU l'anpBannueckuit | YMeTh OOBSICHUTD Kpurepun 22
TOKa JIEMEHT.DJEKTPO | MPUHLUI paboThI OLIEHKHU
TTBL. rajlbBaHHYECKOTO TEOPETUIECK
Anopn.Karoa.Akky | aneMmeHra. UX 3HAHUU.
MYJISTOD. TOTTUBH
13171
AJIEMEHT.DJIEKTPO
XUMUSL.
31. | Psn cranmapTHBIX Psan crannaptabix | 3HATh, KaK YCTPOEH Kpurepun 23
AIIEKTPOAHBIX OTEHIIMATIOB | BJEKTPOJIHBIX CTaHJapTHBIN OLIEHKHU
MTOTEHINAJIOB. BOJIOPOJIHBIN DIIEKTPOA. | TEOPETUIECK
CrannapTHeie YMeTb noabp30BaThes UX 3HaHUH.
YCIIOBHSL. PSIOM CTaHIapTHBIX
CrannapTHbIN BOJIOPOJIHBIX
BOJIOPOIHBIN MOTEHIINAJIOB.
AJIEKTPOJI.
32. | Koppo3us MeTayjioB u ee Koppo3us. 3HaTh OTINYUS Kpurepun 24
NPEayNpPEeXICHUE Xumuyeckas XUMHYYECKON OIICHKU
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KOppo3usl, KOPpO3HH OT TEOPETUYECK
NMEKTPOXUMHUYECK | MIEKTPOXUMUYECKON.3H | X 3HAHUM.
ast Koppo3usl. aTh CIIOCOOBI 3aLUThI
CrnocoObl 3alUThL. | MET.U3JENIUN OT
KOPPO3HH.
33. | Dnekrponus DNeKTpoIu3 3Hath, Kakue npoueccsl | Kputepun 25
IIPOUCXOJIAT HA KaTOJle | OLICHKH
U aHOJIE pHU TEOPETUUECK
JIEKTPOJIM3€E PACILIABOB | UX 3HAHUI.
U PaCTBOPOB COJIEH.
YMeTb COCTaBIIATh
CyMMapHbI€ ypaBHEHUS
peaKIMii AJIEKTPOIN3A.
34. | ToroBasi KOHTPOJIbHAsI Kpurepun W TOroBslii KOHTPOJIb 3HAHUI
padora Ne3 3a | moayroaue OLICHKH 10 TEME, UH/IUBUIyallbHas
10 pas3aeny MUCbMEHHBIX | paboTa
«Teopernyeckue 0CHOBBI KOHTPOJIbHBI
XUMHI» X paboT.
Tema 6. Mertasusbl. (12 yacoB)
35. | OOmas xapakTepucTuKa Mertabl. YMmeTh 1aBath Kpurepun NnauBuayanbHas, 26
METAJIJIOB [Tonoxxenne XapaKTEPUCTUKY OLICHKH dpoHTanbHad, paboTa, padoTa
Mmetaios B [1C XUMHUYECKHX TEOPETUYECK | C yUEOHUKOM,
DNEKTPOXUMHUYECK | JIEMEHTOB — METAJUIOB | MX 3HAHUHU. CnoBecHbIH, HaIJIAIHBIH,
Ui psin (s-, p-,d- amemenToB) YaCTUYHO-TIOMCKOBBIH.
HanpsHKeHUN I10 MOJIOKEHUIO B
METAJLIOB. MIEPUOIN-YECKON IlepBHUYHBII1 KOHTPOJIb 3HAHUN

CHUCTEME U CTPOEHUIO
aTOMOB.

3HaTh CTPOEHHUE,
CBOICTBA, CITOCOOBI
MOJTyYEeHHUs U
IIPUMEHEHHE MPOCTHIX
BEIIECTB METAJIJIOB.
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VYMeTh 10Ka3bIBaTh
XUMHUUYECKHUE CBOMCTBA
METaJIJI0B, 3alIKChIBATh
YpaBHEHUS PEaKLUi B
MOJIEKYJIIPHOM U

OKHCITUTEIBHO-
BOCCTaHOBUTEIHLHOM
BHJIC.
36. | O630p METATTHYECKUX Meramibl A- YmMmerb Kpurepun 27
AJIEMEHTOB A-TpyIII rpyni XapaKTepU30BaTh OIICHKH
XUMHUYECKHE CBOICTBA | TEOPETHYECK
metamioB |A-11A WX 3HAHUU.
TpyNI U aJIOMUHUS,
COCTaBJISITh
COOTBETCTBYIOIIUE
YpaBHEHUs pEaKkLMi
37. | O6muit 0630p Ymertb Kpurepun 28
METaJUIMYECKUX JIEMEHTOB XapaKTepU30BaTh OIICHKH
b-rpynn XUMHUYECKHUE CBOMCTBA | TEOPETHUECK
MeTtauioB b- rpym VX 3HAaHHU.
COCTAaBJISITh
COOTBETCTBYIOIIHE
ypaBHEHUS pPeaKInii
38. | Menp YMeTb COCTaBIIATh Kpurepun 29
ypaBHEHUS PeaKIuii, OIICHKH
XapaKTEPUIYIOITUX TEOPETHYECK
CBONCTBA MEJIH VX 3HAHUU.
39. | [unk YMeTh COCTaBIISATH Kpurepun 30
ypaBHEHUS PEaKIIHii, OIICHKH
XapaKTEePUIYIOITUX TEOPETHYECK
CBOMCTBA IMHKA MX 3HAHUU.
40. | Tutan u xpom YMeTh COCTaBIATH Kpurepun 31
YpaBHEHUS PEAKIUH, OILICHKH
XapaKTEePU3YIOIINX TEOPETUYECK
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CBOICTBA TUTAHA U WX 3HAHUU.
XpoMma
41. | XKene3o, HUKENb, MIATHHA YMeTh COCTaBIIATh Kpurepuu 32
YPaBHEHUS PEaKLIMi, OLICHKU
XapaKTEePU3YIOIIHNX TEOPETUYECK
CBOICTBA XKeJe3a MX 3HAHUU.
42. | CrmaBbl METAIIOB CmuiaBbl. YMeTb npejcKazaTh Kpurepuu 33
Jlerupyronue CBOICTBA CILJIaBa, 3HAsI | OLICHKH
noOaBku. YepHbIe | €ro cocTaB TEOPETUIECK
METaJUIBI. . WX 3HAHUU.
LiBeTHBIE
MeTaJuibl. YyryH.
Cranb.
43. | OKCcHIBI U THAPOKCHIBI OKcHabl. 3HATh Ba)KHEHUIIIHE Kpurepuu 34, 35
METAaJIJIOB I'unpoxcuabt. CTETIeHHU OKUCJICHUS OIICHKH
MeJIH, Kelie3a, XpoMa B | TEOPETHUECK
WX COSIMHEHMSIX WX 3HAHHH.
(oxcupmax,
THAPOKCUIAX, KUCIOTaX
44. | IlpakTH4eckas padora No2 YMeTh pacnio3HaBaTh Kpurepun [TpakTuueckas pabora. Pabora 34
Pemenne KaTHUOHBI COJIEH C OLIEHKU B mapax
IKcnepUMeHTATbHBIX TTOMOIIIBIO MIPAKTUICCKH
3aaa4 1no reme «MeTanibhy KaueCTBEHHBIX X YMEHHI.
peaKuuii.
45. | Pemenwue 3amau YmMets pemath 3a1aun | Kpurepun
Ha pacyeThl 1o OIICHKH
XUMHYECKHM TEOPETHYECK
YPaBHEHUSAM, WX 3HAaHHU.

CBSI3aHHBIE C MAaCCOBOM
JoJIed BBIXOIA
MPOAYKTa PEakluu OT
TEOPETHYECKHU

BO3MOKHOT'O IloBTOpHTE,
yruyOouTh 1 00001IHUTH
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MarepHa o TeMam
«Meramnsl»
IoaroroBuThCs K
KOHTPOJIBHOH pabote
46. KOHTpO JILHAaS paﬁoTa Ned BriBUTE ypOBEHB KpI/ITepI/II/I WToroBelii KOHTPOJIb 3HAHUN IO
o Teme «MeTaLIbhy MOJTyYEeHHBIX 3HaH31171 5 OIICHKH TeMe, HHANBHIyalbHas padoTa
YUaImXcs 1o NPOHIeHHOH
Tene HACHbMEHHBIX
KOHTPOJIbHBI
X pabor.
Tema 7. «Hemerasuisp (10 yacoB)
47. | O630p HEMETALIOB Hemeramiael 1 ux | YMerh JaBath Kpurepuu HI%HHBHHYMBE% dponTanbhas, padora, 36
(bH?’fIquKHG ;ig;i;i%iﬁ:;ﬁ;;ﬁﬁ&a o OLICHKH lénglO(])BZaCHng:{ Iia?;:;)lﬁlﬁ, YaCTHYHO-
CBOUCTBA. TONOKEHIIO B TCOPCTI/I‘I?CK MTOMCKOBBIM.
CTpOCHHE aTOMOB | peppoamueckoii cicreme n | AX SHAHHH.
HEMETAJIJIOB. CTPOCHHUIO aTOMOB IlepBuYHBIH KOHTPOJIb 3HAHUH
48. | CpoiicTBa 1 IpUMEHEHNE 3HaTh CBOMCTBA U Kpurepun H%HHBHHYMBEM, dpoutanbras, padota, 37
T aooTa C COHHUKOM.
BaXXHCHUIIINX HEMCTAJIJIOB HpHMCIjCHHe OLCHKH (p:HOBeCHH%,?HaFHﬂHm)’my YACTHYHO-
BaXXHCUIIINX TCOPCTUUCCK IIOMCKOBBIM.
HEMCTAJ1JI0B WX 3HAHUH.
[lepBUYHBII KOHTPOJIb 3HAHUI
49. | CpoiicTBa 1 IpUMEHEHNE 3HaTh CBONCTBA U Kpurepun H**gl"BHﬂyaﬂbgaﬂs tponranbHas, pabora, 37
T aooTa C COHHKOM.
BaXXHCHUIIINX HEMCTAJIJIOB HpHMCIjCHHe OLCHKH (p:J'IOBeCHBIIgIIjIHaFnH[[HI:If/’I, YACTHYHO-
BAaXXHCUIIINX TCOPCTUUCCK IIOMCKOBBIM.
HEMCTAJ1JI0B WX 3HAHUH.
IlepBHUYHBII KOHTPOIb 3HAHUI
50. | OOmas xapakTepucTuKa 3nath Kiaccupukanuio | Kputepun Wnnusuyanbas, ponTanbHas, pabora, 38
OKCHJOB HEMCTAJIJIOB 1 OKCH OB, UX COCTAaB, OLICHKH réi?)iiiﬂi}%?f{i?::;}:tlﬁ, YACTHYHO-
KHCJIIOPOAOCOACPKAIINUX CTPOCHUEC, CBOMCTBA, TECOPECTUUCCK ITOMCKOBBIIA.
KHCIIOT NPHUMCHCHUC. WX 3HAHMMH.
VYMeTh COCTaBIATH [lepBuuHBII KOHTPOJIL 3HAHUI
(bopMyIIBI OKCHUIIOB
XUM. DJIEMEHTOB —
Hemertamios [—IV
TIEPHOJIOB
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MEPUOINYECKON
CUCTEMBI, OIIPE/ICIISATD B
HHUX THUII CBSA3U, THII
KPUCTAIUIMYECKOMN
pemETKHU, IPEICKa3aTh
HCXOJS U3 3TOT0
(dbuznveckue u
XUMHYECKHUE CBOMCTBA
OKCHJIOB.

VYMeTh 3an1chIBaTh
ypaBHEHUS peaKIuii,
JIOKA3BbIBAIOIIHE XHM.
CBOMCTBA OKCHIOB
HEMETAJJIOB B
MOJIEKYJISIPHOM,
HOHHOM H
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIHLHOM
BHJIC.

3HaTh 00 U3MCHECHHUH
CBOMCTB OKCHJIOB
HEMETAIIJIOB 110
TEPUOIaM U TPYIITIaM,
YMETb O0OBACHATH
MIPUYUHBI ATUX
U3MEHEHHH

51,

OKMCAnTENbHbIE CBOMCTBA
a30THOW U CEPHOM KucaoT

Knaccnopumkauma
HEeopraHM4YeCcKux
coeiMHEeHUNI.
Xummnyeckme
CBOMCTBA
OCHOBHbIX
KnaccoB

YMeTh COCTaBIATH
YpaBHEHUS pEaKIUid,
XapaKTEePU3YIOLIUX
OKHUCIIUTEILHBIC
CBOMCTBA a30THOMN U
CEpPHOM KHUCIJIOT

Kpurepun
OILICHKH
TEOPETUYECK
VX 3HAaHHU.

WunuunyaneHas, GpoHTaIbHAS, paboTa,
pabora ¢ yueOHHUKOM,

CIIOBECHBIH, HATJISAHBIA, YaCTHIHO-
TTIOUCKOBEIH.

IlepBu4HBII KOHTPOJIb 3HAHUI

39
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XUMUYECKUX

coegNHEHNNA.
52. | CepHas KuCJIOTa U a30THast 3HaTh 007aCTh Kpurepuu Wnpmsnnyansras, ppontanshas, pabora, 39
KUCJIOTHL VIX MpUMEHEHHE. IPYMEHEHHUS KHCIIOT OLICHKHU 2360“1 ¢ yueOHuKom,
JIOBCCHBINU, HAI'JIAOHbIA, YaCTUYHO-
TCOPETHYCCK MIOUCKOBBIN.
UX 3HAHUU.
IlepBUYHBII KOHTPOJIb 3HAHUI
53. | Bopopoansie coequHeHHs OxucauTensHo — | YMETh COCTaBIIATh Kpurepuu HHngBHHYaHbgaﬂ, dponTanbHas, padora, 40
aooTra C COHHMKOM
HEMETaJJIOB BOCCTAHOBHTEIIbH (bopMyIIBI IETYyIHX OLICHKHU lén oBe CHH%':{HMMHH]:M —
bl€ CBOWCTBA BOJIOPOJIHBIX TEOPETUYECK | monckossiit.
HEeMeTauIoB ( Ha COCTMHEHU I WX 3HaHUM.
npuMepe HEMETAJJIOB HA OCHOBE IlepBuYHBIH KOHTPONIb 3HAHMH
BOJOPO/Ia, CTPOCHUS X aTOMOB U
KHUCJIOPOAA, CEPbl) | AMEKTPOOTPHULIATEIBHOC
TH, OTIPEACTISTH TUIT
CBSI3U, BU]L
KPHUCTAIUTMYECKOMN
PELETKH, OMHUCHIBATD
¢buznueckue u
XUMHUYECKHE CBOWCTBA,
3aMMCBIBATh YPABHEHUS
XUM. PEAKLUN.
54. | 'enernueckas cBs3b YMeTh 10Ka3bIBaTh Kpurepun WnausuyansHast, GponTanbHas, pabota, 41
HEOPraHUYECKHX H B3aMMOCBSI3b OLICHKHU ga6°Ta ¢ yuebumKom,
JIOBCCHbIN, HAT'JIAAHbIN, YAaCTHYHO-
OpPTraHUYECKUX BEIIECTB HEOPTaHUYECKUX U TEOPETUYECK | momnckoBHiit.
OpraHUYecKuX UX 3HaHUM.
COEIMHECHHH, [lepBu4HBII KOHTPOJIb 3HAHUI
COCTaBJISATh YPABHEHUS
XMMHYECKUX PEAKIUi
55. | IlpakTuyeckas pagora Ne3. YMeTh pacnio3HaBaTh Kpurepun [TpakTuyeckas pabora. Pabora
Pemenne BEIIIECTBA C TIOMOIIBI0 | OIICHKH B TIapax
IKCHEePUMEHTATbHBIX KayeCTBEHHBIX PEAaKIMi | MPAKTUYECKH
3aja4 no reme Ha aHUOHBI X YMEHUH.
«HeMeTaib1»
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56.

KonrpoabHnas padora Ne 5
no Teme «Hemeraibn»

Kpurepun
OIICHKU
MUCHbMEHHBIX
KOHTPOJIbHBI
X paboT

HTorosslii KOHTPOJIb 3HAHUH 110
TeMe, HHANBUyanbHast paboTa

Tema 8 Xumus u xxu3nHb (S 4acoB)

57. | XvMus B IPOMBILIUIEHHOCTH. | XUMHUYECKas YMeTb 00BSICHUTD Kpurepun gHHHBHﬂyaﬂBHaﬂé . 43
pOHTaJIbHAas1, paboTa, padoTa
[TpuHUIUIIBI TPOMBIIIUIEHHOTO | TPOMBIIUICHHOCT. | HAyYHBIC MPUHIIUITHI OIICHKH ¢ yueGHIKOM,
MIPOU3BOJICTBA Xumuueckas MIPOU3BO/ICTBA Ha TEOPETHYECK | CroBecHbIi, HATTAHBIN,
TEXHOJIOTHS. MpUMeEpPE NMPOU3BOJICTBA | UX 3HAHUM. HACTHYHO-TIOMCKOBBIH.
CEPHOU KUCIIOTHI.
IlepBu4HBII KOHTPOJIb
3HAHUU
58. | Xumuko-TexHonoruueckue | YepHas 3HaTh, KaKue Kpurepun gHHHBHﬂyaﬂBHaﬂé ; 44
pOHTallbHasA, paboTa, paboTa
MPUHIUIIBI IPOMBIIIEHHOTO | MeTautyprus./loMm | mpuHIHIBI OIICHKH ¢ yueGHITKOM,
MOJIyYeHUS €HHas XUMHUYECKOTO TEOPETHYECK | CroBecHbIil, HATTAHBIN,
MerauioB.[Ipon3BoacTeo neyb.ArioMepany | Ipou3BOJCTBA VX 3HAaHHU. HACTHHO-TIOMCKOBBIH.
YyryHa. o HCIIOJIB3YIOTCS IIPH
IlepBU4HBII KOHTPOJIb
MOJIyYE€HUU Y a. g
yq yFYH 3HAaHUN
YMeETh COCTaBIIATh
YV XP, nporekaronmx
MIPU OJYYEHUH
YyyryHa.
59. | IlponsBoacTso cTanu Kucnopoauslii VYMeTh coCTaBIIATH Kpurepun EIHHHBHHYMBHMG, ; 45
pOHTaNbHas1, paboTta, paboTa
KOHBEPTED. VXP, npoTtekaronmx OLIEHKU ¢ yaeGHHKOM,
besorxonHoe IIPY MOJIYYEHNUHU CTAIA. | TEOPETHUYECK | CroecHblil, HAMIAAHBIN,
MPOU3BOCTBO. WX 3HAHUH. YaCTHYHO-TIOHCKOBBIH.
IlepBUYHBII KOHTPOIIL
3HAHUH
60. | Xumus B ObITY 3HaTh NpaBUIa Kputepun HHHHBHH}’&HBHMG, ; 46
o OHTaJIbHas, paodoTa, padoTa
6e30MacHoi paboTHI CO | OIEHKH (ponTaiHas, pagota, pador
. ¢ Y4eOHUKOM,
cpeacrBaMu OBITOBOM TCOPCTUUICCK CJ10BeCHBIH, HArJISA AHBIM,
XUMHU UX 3HaAHUMN. YaCTUYHO-TIOMCKOBBIIA.
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IlepBU4HBII KOHTPOIbL
3HaHUH

61. | Xumuueckas DKOJIOrn4ecKui YMeTb 00BACHATH Kpurepun Unpusnayanshas, 47
IPOMBIIIEHHOCTh U MOHHUTOPHHT. HPUYUHBI XUMHYECKOTO | OLEHKH fgﬁgéiﬁiﬁf pabora, pabora
OKpY>Karollasl cpeja [Ipenenbuo 3arpsi3HEHHS BO3YXa, | TEOPETHUECK | CrosecHbii, Harmsmbii,

JIOITYCTUMBbIE BOJIOEMOB U ITOYB WX 3HAHUH. YaCTHYHO-TIOMCKOBBIH.
KOHIIEHTPALIUN
IlepBU4HBII KOHTPOJIb
3HaAaHUN
Tema 9 «IIpakTukyM. Q0001LIEHH €

62. Henouku YMmeTs pemathb Kpurepun [TpakTryeckas pabora.
IIP/P Ne4 Pemienne IIPEBPALLECHUN. JKCIIEPUMEHTAIIbHBIE OLIEHKH Pa6oTa B mapax
IKCIMEPUMEHTAIBHBIX ['eneTnueckas 3aJ1a4H:; OKCIIEPUMEHT
3a/1a4 10 HEOPraHUYeCKOH | CBA3b MEXAY a) Ha ompeieNieHuE C AITBHBIX
XUMHHU KJIaccaMu MTOMOIIIBIO YMCHHH,

COCJTMHEHHIA. XapaKTepPHBIX PEeaKIHi | KPUTEPHH

63. | [IP/P Ne 5 Pemenue 2-3 mpeToKEeHHBIX OIICHKH
IKCMEPUMEHTAIBHBIX HEOPTaHUYECKUX WU YMEHHH
3aJa4 Mo OPpraHu4yecKoi OpTraHUYECKUX pemiartsb
XHMHH BEILIECTB; HKCIIEPUMEHT

64. | IIP/P Ne6 Pemenne 0) MPOBECTHU PEAKINH, aJbHBIE
NMPaKTHYECKUX PACUYETHBIX MOATBEPKIAI0IIINE 3aa4u
3aja4 KaueCTBEHHBIN COCTaB

65. | [IP/P Ne7 IMosrydyenue HEOPraHUYECKUX UIIH

coOupanue u
pacno3HaBaHMe ra3oB

OpPraHUYECKUX
BEILIECTB;

B) UCHBITATh PaCTBOPHI
3X coneil MHIUKaTopoM
1 OOBSICHUTH
Ha0It01aeMbIe
SIBJICHUS,

I') OJIy4YUTh
aM(dOTepHBIH

THUAPOKCUI U IPOBCCTHU
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peaKxIum,
MTOITBEPIKIAIOIIUE €TO
XUMHUYECKHE CBOMCTBA;
1) IOJYYUTD 3aJaHHOE
OpTraHU4YecKoe
BEIIECTBO;

€) OCYIIECTBUTH
MIPAKTUIECKHE
MpeBpaICHUs
HEOPTaHWYECKUX HITU
OpPraHUYECKUX BEIICCTB
0 cXeMe, MPOJIeNNaTh
COOTBETCTBYIOIIUE XH-
MUYECKUE PEaKIIUH.
YMeTb fenath BBIBOIBI,
o0upaTh peaKTUBBI U
o0opynoBaHue,
MIPABWJIBHO MIPOBOJIUTH
OIIBITEI, COOJTIIONAs
MpaBHJIA IO TEXHUKE

0€30MMacCHOCTH
66. | [ToaroToBKa K KOHTPOJBHOM
pabote
67. | UToroBasi KOHTPOJIbHAsI Kpurepun W TOroBbIil KOHTPOJIb
pabora Ne6 OIICHKH 3HaHUH MO TeMe,
MUCBbMEHHBIX | UHIUBUAYyaIbHAS
KOHTPOJIbHBI | paboTa
X paboT

68. | AHanu3 KOHTPOJIHHOM
pabotel. O0o0OIIEeHNE
IpOiiIeHHOT0 MaTepuasa

Hroro: 68 yacoB, KOHTPOJIBHBIX pabOT-6, MPAKTUUECKUX paboT-7.
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NEPEYEHB LIU®POBBLIX OBPA3OBATEJIbHBIX PECYPCOB U WEB-CAUTOB UHTEPHET.
[upoxkuii BEIOOP MEKTPOHHBIX MOCOOUI NPEACTABICH B €IMHON KOJUIEKIIMU IIU(PPOBBIX 00pa30BaTEbHBIX PECYPCOB: http:/school-collection.edu.ru/.
[Tepeuenn Web-caiiToB, pekoMeHayeMBbIX I UCIIOJIB30BAHUS B pA0OTE YUUTEISIMA XUMUH:

Ne HasBaHnue caiita uinu cratbu Conepxanue Anpec (URL)

/i

1. Kypnan «Xumus: METO KA Coneprkanue HOMEPOB U aHHOTAIIMKU cTated kypHana | http//www.chem.msu.su/rus/school/
[IPEOIABAHKS B IIIKOJICH chemistry _meth/welcome.html

2. [IkonbHBIC y4EOHUKH TIO Cepusi IIKOJBHBIX Y4€OHUKOB 110 XUMUK aBTOpckoro | http://www.chem.msu.su/rus/school/
xumud i 8-11 xiraccos KoJutekTuBa xuMdaka MI'Y oz obmieit penakuuei
o01meo0pa3oBaTebHON akanemuka PAH B.B.Jlynuna. [Iporpammesl Kyp- COB.
IIKOJIBI [ToypouHOe IIIaHUPOBaHKE. DIEKTPOHHBIC TEKCTHI.

3. Alhimik [Tonesnsie coBeThl, 3¢ (heKTHBIC OMBITHI, XUMUYeckue | http://eqworld.ipmnet.ru/indexr.htm

HOBOCTH, BI/IpTyaHLHHﬁ PEIICTUTOP, KOHCYJIbTAlUM,
HNCTOPUS XUMHUN

4. C - BOOKS JIutepaTtypa no XumMuu http://c-books.narod/ru
5. ATOMBI B KpUCTaJIaX VY4eOHoe nocoOue ekaTepuHOYPrCKUX YUEHBIX http://virlib.eunnet.net/win/
A.C.Mocksuna u 10.]1.ITaHOBa metod_materials/wm9/

6. Mup xumun CrnpaBouHasi uH(pOpMalus, HOBOCTH HAYKU http://www.chem.km.ru/

7. OmnopHbIe KOHCTIEKTHI 110 [ToypouHbIe KOHCTIEKTHI JJIsl IIKOJIBHUKOB 8-11-x http://khimia.hl.ru/
XHMHUH KJIaCCOB

8. OMnBITHI IO HEOPraHHUYECKOM Omnwucanue peakiuii, pororpaduu, cripaBoIHas http://shnic.narod.ru/
XUMHH uHpopManus

9. OTKPBITBIA KOJIJIEIK: XUMUS Y4eOHUK 110 XUMHH, Ta0IuIa MeHjeneena ¢ http://www.chemistry.ru

MOIPOOHOM XapaKTePUCTHKON FIIEMEHTOB,
MHTEPAKTUBHBIE MOJICJIN, HOBOCTH, XpECTOMATHS,
HNHTepHET-peCYpPCHI IO XUMUH, TECTBI

10 [lepBoHauaIbHBIC XUMUYECKHE | 3aaHMUs M OTBITHI HA YPOKaX XMMHUH B §-M Kilacce. http://www-windows-1251.edu.yar.ru
TIOHSITHS Crpanmnna cepepa SpociaBckoro 061acTHO-TO
I[CHTpPa IUCTAHIIMOHHOTO 00YYEHHsI MIKOJIbHUKOB
11. IxonpHas XuMus — CripaBoYHUK U y4eOHHK 1O XuMuH. [ TaBHas http://www.schoolchemistry.by.ru
CIIPaBOYHUK 110 XUMHH H 0COOCHHOCTh — XUMKAJIBKYJISTOP, KOTOPBIH YIPOIIAET

37



http://school-collection.edu.ru/
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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
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http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www.schoolchemistry.by.ru/

AKTHBHAs IIOMOILLb YYEHUKY
WJIU CTYJEHTY

peICHUC 3aaa4 110 XUMHUH

12. Poccuiickuit Kostekiust 3KCIepuMEeHTOB 110 XUMHH http://experiment.edu.ru/catalog.asp?
00pa3oBaTeNbHBINA OPTAT ob_nol12619
13. Kypc opranwmueckoir xumuu | IToctaHoBka ombiToB. Kimacchl opraHn4eckux http://formulad4.narod.ru
3a 10-i1 kiacc. coeMHeHuH, TecTupoBanue. buorpadun
3HAMEHUTHIX YUEHBIX.
14. OpraHuyeckasi XMMUSL. DJICKTPOHHBIA YYEOHUK JUIsl CPEAHEH IIKOJIBI. http://cnit.ssau.ru/organics/
15. Xumust Ui BCEX. DJICKTPOHHBIH CIPABOYHHMK 3a TOJHBIH KypC http://www.informika.ru/text/database/chemy/STA
xuMuH. [IporpaMMbl 110 XHUMHUH, TECTHL RT.html
16. Xumust. O0pa3zoBaTeIbHbIN DKCIepUMEHTABHBIA Y9eOHUK 10 O0mmIel u http://hemi.wallst.ru/

CalT JJs IIKOJHLHUKOB

HeopraHuyeckod xumuu s 8-11-x Kiaccos,
IpeIHa3HAYCHHBIA KaK Ui HAYaIbHOTO OOydYeHUS,
TaKk U JUIS MOATOTOBKH K JK3aMEHaM B BY3.
XUMHUYECKUE CIIOBAPH, OJMMIIMAJBI 110 XHUMHHU.

1.
2.
3.

[TonHbI IEepedYeHb 3JIEKTPOHHBIX 00pa3oBaTenbHbIX U3gaHui MoxkHO HaliTu B mocodun « MHTEPHET — yunrento: Xumus» A.D.Ilymkapés u
ap. Yensibunck, «B3armsny, 2006r.

CIIUCOK JIMTEPATYPbI

Pymsutuc I'.E., ®enpaman @.I'., Xumus. OcHoBsl 0011eit xumuu. 11 kinace. — M.: [Ipocsemenue, 2016
I'apa H.H. Xumus. IIporpammel o01ieo0pazoBarenbHbix yupexaenuil. — M.: [Ipocsemenue, 2010
Bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 knaccel. Pa3zBepHyToe TemaTndeckoe miaHupoBanue no yueonukam Pynsutuca I'.E., ®denpamana

@.I"., Bonrorpan, Yuurens, 2009

Xomuenko U.I'.CO0pHUK 3a/1a4 ¥ YIPAKHEHUH 110 XUMHH.
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