IHosicHUTEILHAA 3aIIUCKA

PabGouass mporpaMma O XHUMHUHU COCTaBJi€eHa B COOTBETCTBUM C  (herepalibHbIM
KOMITIOHEHTOM TOCYJapCTBEHHOI'O CTaHIapTa CpeaHero (mojiHoro) oOmiero obpa3zoBaHuUs
(6azoevlii yposeHv), OJOOPEHHBIM COBMECTHBIM pElICHHEM KOoJUleTuH MUHOOpa3oBaHUs
Poccun u Ilpesuguyma PAO ot 23.12.2003 r. Ne 21/12 m yTBep:KIEHHBIM HIPHUKA30M
Muno6puayku PO ot 05.03.2004 r. Ne 1089 u npumepHOi1 mporpaMMbl CpeIHEro (TIOTHOTO)
obmero oOpa3oBanus (6azoswili yposenv) (MUCbMO JlemapTaMeHTa TrocyIapCTBEHHOM
MOJINTUKH B 00pa3oBaHuu Muno6puayku Poccuu ot 07.07.2005r. Ne 03-1263).

3a ocHOBY pabodeil mporpammsbl B3sTa IporpaMma Kypca Xxumuu it 8-11 kiaccos
0011eo0pa3oBaTeIbHbIX  YUPEKISHUM  (aBTOP H.H. Tapa), pexomeHI0BaHHas
JlemapTamMmeHTOM 00pa30BaTeIbHBIX TIPOrpaMM M CTAHAAPTOB OOIIETOo 00pa3oBaHHUS
MunucrtepctBa obpazoBanus P®, onybinukoBaHHas wuzgatenbctBoM «lIpocBemienue» B
2008 rony (I'apa H.H. Ilporpammsbl 0011eo0pa3oBaTenbHbIX yUpeKACHUNH. XuMus.- M.:
IIpocsemienue, 2008. -56¢.).

B paOoueil mporpamme HalulM OTpa)K€HUE LM M 33Jaud U3yYEHHUsS] XUMHUU Ha
CTYNEHU cpenHero (MojaHOro) ooOmiero oOpazoBaHUsl (0a306bill YpoGeHb), N3N0KEHHBIE B
MOSICHUTENBHOM 3anucke [ [pumepHoi mporpaMmMbl IO XUMUH.

JlaHHBIN KypC ydaliuecs M3y4aroT mocie Kypca xumuu g 8 — 10 kimaccoB, i€ OHU
MO3HAKOMUJIMCh C BaXHEHIIMMHM XMMHYECKMMH TOHATUSMH, HEOPraHWYECKUMU U
OpraHMYECKUMH BEIIECTBAMHU, IMPUMEHSIEMbIMU B IPOMBIIUIEHHOCTH M IOBCEIHEBHOU
KU3ZHU.

N3yuenne xumMuu B cTapiiedl I1mkoje Ha 0a30BOM YpOBHE HampaBieHO Ha
JOCTUKEHHUE CIIETYIOIINX LeJIei:

® (OCBOCHHE 3HAHUH O XMMHYECKOW COCTaBJISIFOLICH €CTECTBEHHOHAYYHOW KAPTUHBI
MUpa, BOKHEUIINX XUMUYECKUX TTOHATUM, 3aKOHAX U TEOPUSIX;

e OBJaJleHHe YMEHHUSMH TPUMEHATHh [IOJIyYCHHbIE 3HaHUA I OOBSCHEHUs
pa3HOOOpa3HbIX XMMHUYECKUX SIBJICHUI U CBOICTB BELIECTB, OLIEHKU POJU XHUMHH B
Pa3BUTUN COBPEMEHHBIX TEXHOJIOTUN U MOJYyYEHUH HOBBIX MAaTEPUAJIOB;

® pa3BUTHEe T[I03HABATEIBHBIX MHTEPECOB W HHTEJUICKTYaJbHBIX CIIOCOOHOCTEH B
IPOLECCe CaMOCTOSATENBHOTO NMPUOOPETEHUSI XUMUUYECKUX 3HAHUN C MCIIOJIb30BAHUEM
Pa3IUYHbIX UICTOYHUKOB MH(POPMALIMU, B TOM YUCJIE KOMIIbIOTEPHBIX;

e BoOCNHUTaHMe YOEKJICHHOCTH B IO3UTUBHOW POJIM XUMHUHU B JKU3HH COBPEMEHHOTO
oOmrecTBa, HEOOXOAMMOCTH XUMHYECKH IPAMOTHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO
U K OKpY>Karollen cpeae;

* MNpUMeHEeHHe MNOJYYeHHbIX 3HAHUI M yYMeHM# Ui 0€30IacHOro MCMOJIb30BaHUS
BEIIECTB U MaTepUajioB B OBITY, CEJILCKOM XO3SHCTBE W Ha MPOU3BOJCTBE, PEUICHUS
MPaKTUYECKUX 3a]1a4 B [IOBCEHEBHOM KU3HU, NPEIYIPEKACHUS ABICHUI, HAHOCIIINX
BpEJ1 3/10POBbIO YEJIOBEKA U OKpYXKaloUel cpefe.

JlanHas mporpaMma IpeaycMarpuBacT (HOPMHUPOBAHUE Y yUYaIIUXCs OOIIey4eOHBIX
YMEHUI ¥ HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JESATEIBHOCTH M KITFOYCBBIX KOMIICTECHITUH.
B sToM HampamieHuH 3aadyaMu ISl y4eOHOTO TpeaMeTa «XUMHS» B CTapIIeH IIKOJIe Ha
0a30BOM ypOBHE SIBIISIFOTCSI: YMEHHE CAaMOCTOSTEIBHO M MOTHBHUPOBAHHO OPTraHU30BBIBATH
CBOIO TO3HABATEIBHYIO JCATEIBHOCTh (OT IOCTAHOBKH IICIU JIO TOJYYCHUS M OLCHKU
pe3yabpTaTa); OMpEeeIeHHEe CYIIHOCTHBIX XapaKTEPUCTHK H3y4aeMOro OOBEKTa; YMEHHE
pa3BepHyTO OOOCHOBBIBATH CY)KJICHHS, JaBaTh OMPEICIICHUS, MTPUBOJNUTH JOKA3aTEIbCTBA;



OLICHUBAHHE U KOPPEKTHUPOBKA CBOEIrO IOBEJICHMS B OKPYXKAIOWICH cpelie; BBINOJIHEHUE B
MPAKTHYECKON JEeATeTbHOCTH M B TIOBCEAHEBHOM JKM3HHM DKOJIOTHYCCKHX TpeOOBaHMIA,
MCII0JIb30BaHUE MYJIbTUMEIUINHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHM JIJ1s1 00paboOTKH,
nepenayd, CUCTEMaTH3aluyd HWHPOpMAIMU, Cco3JaHue 0a3 JaHHBIX, [PE3CHTALUU
pE3yIbTAaTOB [TO3HABATEIBHON U MPAKTUYECKON JEATETbHOCTH.

B ocHOBy mporpammbl MOJIO)KEH NPHUHLMI pa3BUBaroiiero odoydenus. [Iporpamma
ONMpacTCs Ha MaTepuall, U3y4YCHHBIM B 8—9 Kilaccax, MO3TOMY HEKOTOPbIE TEMBI Kypca
paccMaTpUBarOTCSl TIOBTOPHO, HO YK€ Ha 0oJjiee BHICOKOM TEOpETHYEeCKOM ypoBHe. Takoii
MOJIXO0J1 TIO3BOJIAET YIayOlsiTh U pa3BUBATh MOHATHE O BEIIECTBE U XMMUYECKOM MpOLECCE,
3aKpEIUIsATh MPOMIECHHBI MaTepual B aKTUBHOM MaMATH YYallMXCS, a TaKKE€ COXPAHSThH
MIPEEeMCTBEHHOCTD B IpoIiecce 00yUeHHS.

Benymas poib B pacKpbITUM cOAepKaHUsl Kypca XxuMuu 11 kiacca mpuHAIJICKUT
ANIEKTPOHHOM TEOPHH, NMEPUOAMYECKOMY 3aKOHY M CUCTEME XHMHMUYECKUX JJIEMEHTOB Kak
HanOoJiee OOIUM HayYHBIM OCHOBAM XUMHUH.

B nanHOM Kypce cucTeMaTU3UPYIOTCS, 0000IIAOTCS W YIIyOJIsStOTCS 3HAHUS O paHee
U3YYEHHBIX TEOpUAX M 3aKOHAX XUMHUYECKOM HayKu, XUMHUYECKUX I[Ipoleccax u
IIPOU3BOJICTBAX.

[Iporpamma oOecrieyuBaeT CO3HATENBHOE YCBOCHHE YUYAlIUMUCS BaKHEHIINX
XUMHYECKHX 3aKOHOB, TEOPHH M MOHATUN; (OpMUPYET MpPEICTaBICHUE O POJIM XUMHUU B
pa3BUTUM  Pa3HOOOpPA3HBIX  OTpacied MPOU3BOJCTBA; 3HAKOMHUT C  BEUIECTBaMH,
OKpY’KalolIMMHU 4esioBeka. IIpy 3TOM OCHOBHOE BHUMAaHHME YAEISETCS CYIIHOCTH
XUMHYECKMX pEeakluid M METoAaM HX OCYIIEeCTBICHUS, a TaKXe Crnocodam 3aluThl
OKpY>KaroIIel Cpebl.

IIporpaMma cocraBiieHa C y4€TOM BEAYLIEW pOJIM XHMHUYECKOTO JKCIIEPUMEHTA.
[IpenycmaTpuBaroTCsi BCe BUBI LIKOJIBHOTO XUMUYECKOI'O 3KCIIEPUMEHTA — JIEMOHCTPALINH,
7a00OpaTOpHBIE ONBITBI M MpaKTHYeCKHe paboTel. Pabowas mnporpamMma 10 XHMHH
peanusyercsa yepe3 (opMUpOBaHHE Yy ydYalIUMXcsl OOIIEydyeOHBIX YMEHHMM M HaBBIKOB,
YHUBEPCAIBHBIX CIOCOOOB  JEATENBHOCTH M  KIIOUEBBIX KOMIIETEHIMHA 3a  CHUET
WCIIOJIb30BAHMSI ~ TEXHOJOTUNM  KOJUIGKTHBHOTO  OOY4YEHHS, OIOPHBIX  KOHCIIEKTOB,
IUIAKTUYECKUX MATEpHUalioB, U NPUMEHEHHsI TEXHOJOTUU TpauyecKoro MpeiCTaBICHUS
uH(pOpMaLMK TIPU CTPYKTYPUPOBAHUH 3HAHUM.

B nenoM Kypc no3BosisieT pa3BUTh MPEICTABICHUS yUalIUXCs O I03HABAaEMOCTH MUPA,
€MHCTBE XKMBOM M HEXHUBOW HpHUponbl, cHOPMHUPOBATH 3HAHHUS O BaXKHEHIIMX acreKTax
COBPEMEHHON €CTECTBEHHOHAyYHON KapTUHBl MHpa, YMEHHUS, BOCTpeOOBaHHBIE B
MTOBCEIHEBHOM >KM3HU U MO3BOJISIIOLINE OPUEHTUPOBATHCS B OKPYKAOIIEM MHUPE, BOCIIUTATh
YeJi0BeKa, OCO3HAIOIIETO CeOs YaCThIO MIPUPOIBI.

Peanuzauusa paHHOM mnporpamMmbl B Ipoliecce OOYyYEeHHsI MO3BOJIMT YYallUMCs
YCBOUTbH KIIFOUEBbIE XMMHUYECKHE KOMIETEHIMH U MOHATH POJIb XUMHUHU CPEAM APYTUX HAYK
0 MPUPOJIE, 3HAUCHUE €€ ISl UETIOBEUECTBA.

[Iporpamma mnpenaraercs s pabOThl IO HOBBIM yYE€OHMKaM XHUMHH aBTOPOB
I'.E. Pynsutnca u ®@.I'. ®enpamana, npomeqmum 3xcneptuzy PAH u PAO u Bomenmum B
®denepanbHblil IepeyeHb Y4eOHHUKOB, PEKOMEHI0BAaHHBIX MUHHCTEPCTBOM 00Opa30BaHMs U
Hayku P® Kk wucnosp3oBaHHIO B 00pa3oBaTeNIbHOM IMpoliecce B 00ImeoOpa3oBaTeIbHBIX
yupexaeHusx Ha 2019 — 2020 yueOnbli Tof1.



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

1. O0mas xapakTepucTuKa y4e0HOI0 mpeaMeTa, ero MecTo B CUCTeMe HayK.

[Ipeamer «Xumus» BXOAUT B 00pa3oBaTebHYI0 007acTh «EcTecTBO3ZHAHUEY.

IIIKONBHBIN KypC XMMHH - OAMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAYYHOTO
oOpa3oBanusi. OH BHOCUT CYLIECTBEHHBIM BKJIaJ| B pelIeHHE 3a/ay o01iero odOpazoBaHus,
oOecrieyrBasi (OPMUPOBAHME Yy YYAIIMXCAd ECTECTBEHHO - HAyYHOM KapTUHBI MHpa,
pa3BUTHE WX HHTEIJICKTYaJbHBIX, TBOPYECKHX CIOCOOHOCTEH, MPUBUTHE IEHHOCTHBIX
OpHUEHTAli, MOATOTOBKY K JKU3HM B YCIOBHUSIX COBPEMEHHOr0 0011ecTBa. PyKOBOJICTBYSCH
OOUIMMU LIENSIMU M 33/1a4aMU ILIKOJIbl, U3y4€HHE XUMHHM BHOCUT CBOW BKJIaJ B OOOralieHue
3HAHMM ydaliuxcs, B UX YMCTBEHHOE Pa3BUTHUE, B MTOJINTEXHUYECKYIO NTOATOTOBKY K TPYAY,
BbIPA0OTKY JKM3HEHHBIX MO3ULUN. XUMHUS HE TOJBKO IMO3HAET 3aKOHBI MPHUPOJBI U TEM
caMbIM, HapsAy ¢ IpYrMMHU HayKaMu, oObsicHseT Mup. OHa BOOpY>KaeT 4esl0BeKa 3HaHUAMU
JUIE €r0 MPOU3BOACTBEHHOM JEATENIbHOCTH, MO3BOJSET B MPOMBIIUIEHHBIX MacuiTadax
OCYLIECTBIISITh XUMHUUYECKHE MTPOLIECCHI B LIENAX MOJIYYEHHUS HYKHBIX BEILIECTB U MAaTEPUAJIOB.
be3 packpbiTs 3T0OIl BTOpPOW, AEHCTBEHHOW CTOPOHBI XMMHH, HE MOTYT OBITh MPaBUIBHO
BOCIIPUHATBl OCHOBBI ~ COBPEMEHHOW HAyKH. YSACHEHUE pPOJIM XMMHUM KaK OJIHOM U3
IPOU3BOANUTENBHBIX CHJ OOIIECTBA, KaK BaXHOro (pakTopa HAyYHO — TEXHHUYECKOIrO
mporpecca BHOCHUT 3HAYUTENbHBIN BKJIAJ B SKOHOMMYECKYIO u
MTOJIMTEXHUYECKYIOIIOATOTOBKY YYalIUuXCsl.

2. OcHoBHbBIE 0CO0EHHOCTH paldoueil MPOrpamMMbl.

Pabouas nmporpamma paccuntana Ha 68 y4eOHBIX YacOB B COOTBETCTBHH CKaJICHIAPHBIM
0a3uCHBIM YYEOHBIM IUIaHOM, MpeaycMarpuBatomuM 34 yueOHbIX Henenn B 2019/2020
yaeOHoM roay juis 11 kimacca:

% Jliis WUTOrOBOrO0 TOBTOPCHUS M YCICHIHOM NOJrOTOBKM K 3K3aMEHY II0 XHMHH,

OpraHu3yeTcsl IOBTOPEHHUE BCEX TEM, U3yUYEHHBIX Ha CTaplIei CTYIEHHU.
¢ IlpumeHeHHe JEKIMOHHO-CEMUHAPCKOI0 METO/1a U MOAYJIbHOTO 00Y4YEHHUS O3BOJISIIOT

YUUTEI0 U3JI0KUTh Y4eOHBIH MaTepua U BBICBOOOIUTH TEM CaMbIM BpeMms JJisi Oojee

3¢ (HEeKTUBHOTO MOBTOPEHHUSI BOIPOCOB TEOPUU U PEIICHMs 3aJad Ha MOCIEAYIOLIUX

ypoKax B Ipelenax OTBEJACHHOro yuyeOHOro BpeMeHM. Takas Qopma opraHuzanuu
3aHATUN T03BOJIAET YCHUJIMTh MPAKTHUYECKYI0 M MPHUKIAJHYIO HaIllpaBJIEHHOCTh

IpernojaBaHusi, aKTUBHEE MPUOOIIATh ydalluxcsi K paboTe ¢ yueOHUKOM M APYTHUMHU

yu4eOHBIMM TMOCOOMSIMHM, OOecreduB B pe3yjbTare 0oJjiee BBICOKHI YpOBEHb

MNOJIFOTOBKH IIKOJIbHUKOB IO XUMUU

3. Lesu u 3aqa4u y4eOHOI0 Kypca.
N3yuyeHrne XxuMuM B CTapilel IIKOJie Ha 0a30BOM YPOBHE HAMPABJICHO HA JOCTHXKECHHE
CIEIYIOIIUX LIEJIEH:

S ocBOeHHME 3HAHWI O XMMHYECKOH COCTABIISIONICH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpPA, BAKHEUIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPUSIX;

S oBjajeHHe YMEHHUSIMH TPUMCHSTh MOJYYCHHBIC 3HAHUA IS  OOBACHCHHMS
pa3HOOOpa3HbIX XUMUYECKUX SIBJICHUI U CBOICTB BEIIECTB, OICHKH POJU XHUMHH B
Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUM U TIOJIyYEHHH HOBBIX MAaT€PHUAJIOB;

S pa3sBuTHE I[I03HABAaTCIIbHBIX HHTEPECOB M HMHTE/UICKTYyalbHBIX CIIOCOOHOCTEH B
MPOIIECCe CaMOCTOSATEIHHOTO MPUOOPETEHUSI XUMUUECKUX 3HAHUN C MCIOJIb30BAHHEM
Pa3TUYHBIX KICTOYHUKOB MH(GOPMAIIUU, B TOM YUCJIE KOMITBIOTEPHBIX;
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S BocnHMTaHue YOEXKIECHHOCTH B IMO3UTUBHOW PO XMMHH B JKU3HH COBPEMEHHOTO
o0miecTBa, HEOOXOUMOCTH XUMUYECKH IPaMOTHOTO OTHOLIEHHSI K CBOEMY 3/I0POBbIO
U OKPY’KaIOLIEH Cpele;

S npuMeHeHHE TMOJYYEHHBIX 3HAHWUN M yMeHHMil U1t 0€30MacHOrO WCIIOJIb30BaHHUS
BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJICTBE, PEIICHUS
NPAKTUYECKUX 33/1a4 B MIOBCEITHEBHOM KU3HU, IPEAYIPEKICHUS SABJICHUN, HAHOCSIINUX
BpEJl 3J0POBBIO UEJIOBEKA U OKpYXKAIOLIEH cperie.

4. ba3oBble TpeOOBAHUS K NPENOAABAHUIO YUeOHOTr0 Kypca, K popMHUPOBAHUIO
OYYH.

PabGoyas mporpamma mpemycMaTpuBaeT (OPMHUPOBAHUE Yy ydalIuxcs oOeydeOHBIX
YMEHUI ¥ HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH M KIFOYCBBIX KOMITCTECHITUH.
B »TOM HampaBieHuu npuopumemamu s y4eOHOTO TpeaMeTa «XHUMHS» B CTapIICH
IIKOJIC Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

S yMEHHE CaMOCTOSITeJIbHO M MOTHBHPOBAHHO OPraHU30BBIBATH CBOIO IO3HABATEILHYIO
JESTEIBHOCTD (OT TOCTAHOBKH IIEJU JI0 TTOJIYYCHHS U OIICHKH PE3yJIbTaTa);

< HCIOJIB30BAHKUE DJIEMEHTOB MPUUYUHHO-CIICCTBEHHOIO M CTPYKTYPHO-(DYHKIIMOHATBLHOTO
aHaIIN3a;

< ompeieNieHHe CyNHOCTHBIX XapaKTEPUCTHK U3y4aeMoro 00beKTa;

S yMeHHE pa3BEpPHYTO OOOCHOBBIBATH CYXKICHHUS, JaBaTh ONPEIACIICHUS, IPHUBOIUTH
JI0Ka3aTebCTBa;

< OIICHMBAaHWE U KOPPEKTHPOBKA CBOECTO MOBEJICHUS B OKPYIKAIOILICH CpeJie, BHIMOJIHCHUE B
MPAKTUICCKOU JICATEITHPHOCTH U B TIOBCETHEBHOW KU3HU YKOJIOTHYECCKUX TPEOOBAHUI;

< UCIOB30BAHUE MYJIbTUMEIUNHHBIX PECYPCOB M KOMIIBIOTEPHBIX TEXHOJIOTHH IS
00paboTKH, Tepeaaud, CcUcTeMaTth3anuu WHpopMamwu, co3naHus 0a3 JIaHHBIX,
IPE3EHTAIMH PE3yIbTaTOB MO3HABATEILHON M MPAKTUYECKOMN JCSITEILHOCTH.

5. MeTtoauueckne peKOMeHIANMH H TEXHOJOTHYECKHE MOAXO0IbI:
B xone mpemnomaBaHus XUMUHM B CTaplICH IIKOJE B HENSIX PEaTU3allUd JIMYHOCTHO-
OPUEHTUPOBAHHOTO TOJXO0Ja B OOyYEHUW YYaIIMXCs IIKOJIBI-MHTEpHATA HCIIOIb3YIOTCS
cieayroiue o0pa3oBaTeIbHbIE TEXHOJOIMHU: 3I0POBhecOEperaroniue, Moy IbHO-0JI0YHEIE,

WH(pOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE,  TECTOBBIC,  ypOBHEBOW  nuddepeHmanum,
IPYNIIOBOM JIESATEIBHOCTH, OPTaHU3AI[MN CAMOCTOSTEIIBHON PabOThI, UCCIICIOBATEIIBCKUE.
st JOCTHKEHUSI TOCTaBJICHHBIX O0pPa30BATENbHBIX, BOCIHTATCIBHBIX W

pPa3BUBAIONIMX 1IE€JIEM MCHOJIB3YIOTCA MeTOAbl OO0yYeHMSl: C/108ECHble; HA2IAOHbIE;
npakmuuecKue; noucKogvle; ucciedosamenbcKue; penpooyKmueHuvle.

A Takke MCHOJIB3YIOTCA pa3audHble (opMbl 00y4YeHUs : JIEKIMSA,CEMUHAP-
npaktukym, UKT-nipe3enranus, XaMU4YECKUA JUKTAHT, PA3JIUYHbIE BUAbl CAMOCTOSATEIbHBIX
pabor, TecT, 3auer.

B 6:104HO-MOYIbHOM TEXHOJIOTUU TPUOPUTETHBIMU SIBIISIOTCS (POPMBI:

Ypok — nekuusn. B TeueHne NByX 4acoOB M3JIAracTcsi BECb TECOPETHUUECKUN MaTepua
Tembl. Ha ocHOBe ppoHTaIbHOM Oecepl ¢ KIIacCoM, MPUBJICUCHHUE YUAITUXCS K 00BICHEHHUIO
yUUTEIh BBISICHSET, KaK yCBaWBaIOTCA BONPOCHl TeopuH. JlocTmkeHuro Oosee
3¢ (HEKTUBHOTO KOHEYHOIO pe3ysbTaTa CIHOCOOCTBYIOT, 3J€MEHTbl MEPBHUUYHOTO KOHTPOJIS
(Hampumep, OTBETHl Ha BOIPOCHI, JAMKTAaHTHI, TecTbl W T.A.) Ha 3Tux e ypokax
paccMaTpuBarOTCA CiIy4dad IMPUMEHEHHS] BOIPOCOB TEOPUU K BBIMOJIHEHUIO HECI0XKHBIX
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3amaauii. OOpasmpl pEIICHWH IT0Ka3bIBA€T YYWUTEIb WJIM HauOoJiee IOATOTOBICHHBIN
YUHUTENIEM YYalIuics. Yyaluecs: Ipu 3TOM KOHCIEKTUPYIOT JIEKIIHIO.

Ypox - npakmuxym. OcHOBHasI 3a/1a4a YPOKOB MPAKTUYECKUX 3aHITHH 3aKII0YaeTcs
B 3aKpEIUICHUU W YTIyOJCHHH TEOPETUYECKOro MaTepHalia M3JI0KEHHOTro Ha Jyekiuu. Ha
OCHOBE OMpOCa y4alluxcsi ¥ MOBTOPEHUS BOIIPOCOB TEOPUHU HA HECKOJIBKHUX YPOKAX yUHUTEIb
N00UBAETCS TOTO, YTOOBI BCE YyYaIllHECs YCBOWJIM OCHOBHBIE BOIPOCHI TEOPUM HA YPOBHE
MpOrpaMMHBIX TpeOoBaHUM. 3/1ech K€ ocyulecTBisercs auddepeHupoBanHas pabora c
y4eTOM HMHTEpeca KaXKJIOTO YYEHUKA, BHIPA0ATHIBAIOTCS YMEHHUS M HaBBIKH COCTABJICHHS
OCHOBHBIX THUIIOB XMMHYECKUX YpPAaBHCHUW M PpEHICHUS THUIIOBBIX XHWMHUYECKUX 3ajad.
OO0CyxaatoTCsl HECKOJIbKO MaTEeMaTHYECKHMX BApUAHTOB PEILIEHUS OMOPHBIX (KIIFOUEBbIX)
3a/1a4, ux opopMiieHue.

Ucnonb3ys  NUOAKTUYECKUW  MaTepuanl ©  JIpyrue  TOocoOHs, TPOBOJMUTCS
camocmoamenvHaa padboma oodyuawouiezo xapakmepa ¢ TOCIEIYIOIINM 00CYXIEHUEM
PE3YJIbTATOB HA 3TOM XK€ YPOKE, BEIETCS UCIIPaBICHHUE OIIMOOK.

Ypok — 3auem. 1lpu npoBeieHnH 3a4eTa, BOIPOCHl TEOPUHU K 3a4ETy U MPAKTUUYECKUE
3aJlaHusl U3BECTHBI yUalleMycCs 3apaHee He MEHEe, YEM 3a TPU HEJEH /10 Hero. Yyaiuecs
MOJTYy4YaloT WHIWBHUAyaJbHbIE 3aaHus 10 TeMe. J[Jig moyiydeHus: MOJIOKUTEIbHON OIIEHKH,
ydamiemycsi HaJio 3HaTh BOMPOCHI TEOpUM (3amucaTh HYXKHbIEe (OpPMYJbl, MOHHUMATh HX
CMBICJI, paccKa3aTb O COJIEPKAHUU BOIIPOCA).

OcoOEHHOCTH  OPTONMEAMYECKOTO pPEXHMa IIKOJIBI-MHTEpHaTa g  OOJIbHBIX
CKOJINO30M yYalluXcs YYHUTHIBAIOTCSI B BHIOOpDE MNpPUHEMOB OO0y4YeHHs] Ha YpOKax:
MpPOBEJIEHNE B TEUCHHE YpoKa 2-3 (U3KYJIbTMUHYTOK, COOJIIOICHUE PEKUMa KOHTPOJS Hal
OCAHKOHM yueHHKa MpHu paboTe 3a y4eOHBIM CTOJIOM.

B kauectBe Meromumyeckod © WH(POPMALMOHHOW TMOJACPKKH HMCIOJIB3YIOTCS
WHTEPAaKTHBHBIE  HArJsgHBIE MMOcoOus, pecypchl MHTepHera, ¢oHA 1HU(POBBIX
obOpazoBatenbHblXx  pecypcoB  (ILIOP)  Ilentpa  moBblleHHs  KBaIdUKAUu U
MH(OPMALIMOHHO-METOANYECKOU paboThl I. MarHuTOropcka M MmKOJIbHOW METUATEKH.

Cdopmuposannsie y yuamuxcs 3YH u OYVYH B pesynbratreoOyuenus xumun B 10-
11 kiaccax TeCHO CBA3aHBI CO CIEAYIOUIUMU TPEAMETAMU:

MaTeMaTHKA: CBSI3b MEX]y BEIMYMHAMHM MAcChl M YUCJIOM MOJIEH BEILECTBA, MEXKIY
KOJINYECTBOM BEILIECTBA M TEIUIOBOM DJHEPrUEM, BBIACIMUBIICHCS WA IOTJIOTUBIIEHCS B
pe3yapTare XMMHYECKOIO B3aUMOJCUCTBUSA, BBIPAXKACTCS MNPSAMOW IMPONOPLUOHAIBHON
3aBUCUMOCThIO y = k*X. OOpaTHas nponopuuOHATBHOCTh Y=K/X BBIPAXaeT CBA3b MEKIY
Maccoil pacTBOpa W €ro KOHIIGHTpalued Nnpu pa30aBICHUM WU YNApUBAaHUU PaCcTBOpA.
Hanbonee yacTo Ha ypoKax XUMHH MPOU3BOAATCS PacUEThl ¢ MCIOJb30BAaHWEM TMOHITHI
«TPOLIEHTY, KIIPOTIOPLIUS, «YPABHEHUEY.

unpopmatuka u MKT: Haebiku wucnonb3zoBanuss L{OPoB  (BupTyanbHbIe
7a00paTOpuH, DJJICKTPOHHBIC YYCOHWKH, SHIMKIONCANH, CIPAaBOYHUKH), pabOThI B
WuTepHere nmnpu co3gaHUM MpPE3eHTAUMi M HamucaHus pedepaToB M HAyYHO-
HCCIIEIOBATEIBCKUX PA0OT.

OmoJsiorusi: 3HaHUE OHMOJIOTMYECKOM pOJIM XUMHUYECKUX 3JIEMEHTOB (MHKpO- H
MaKpO3JIEMEHTOB) M MX COCIMHEHUN B Pa3IMYHBIX OMOJOTHYECKUX TMporieccax (TeHEeTHKa,
MeTaboJIU3M H T.1I.).

¢pu3uka: 3HaHue oOUMX OOBEKTOB M3YUYEHUS, TAKUX KaK BELIECTBO, €r0 CTPOCHHUE U
CBOICTBA Ha MHKPO- W MaKpOYpPOBHSX OpraHu3anuu. 3HaHUS (QU3NYECKUX 3aKOHOB
coxpaHeHHus (Macchl, 3apsja, SHEPruu) U NPUHIMIA MUHUMYMa MOTEHUUAIbHON 3HEPruu



WCIOJIB3YIOTCS I COCTABJICHUST MOJIEKYJISIPHBIX WM HOHHBIX YPAaBHEHUW pPEaKIUH,
TEPMOXUMHUYECKUX YPABHECHHM.

MECTO KYPCA XUMHUHU B YYEBHOM IIVIAHE

B ydeOHOM 1utaHe Ha u3ydeHue XuMHHM B 11 Kiacce oTBoAMTCS 2 y4eOHBIX Yaca B
HEJIeII0); Bcero 68 yueOHbIX 3aHATUI.

Pacripenenenue BpeMeHU MO TeMaM IMpPOrpamMMbl JaHO OPUEHTHPOBOYHO. YUUTENb
MOXET U3MEHSTh €ro B Ipejenax roJloBoM CyMMbl yacoB. Pacnpenenenue yacoB o TeMam
OasupyeTcsi Ha ocHOBe aBTOpcKoi nmporpammbl H.H. ["aper (ABTOpCKas nmporpamMmma: Xumusl.
PaGouune nporpammel. [IpeameTnas nunus yueoHukoB I'. E. Pynsutuca, @©. I'. ®enpamana.
10— 11 xmaccer / H. H. I'apa. — 2-e u3x., mon. — M. : IIpoceemienue, 2016.).

Taxum oOpaszom, B 11 kiacce mporpamMma paccuMTaHa Ha 68 4acoB, U3 pacyera - 2
y4eOHBIX Yaca B HEJIENI0, U3 HUX: JUIsl IPOBEIECHUS KOHTPOJIbHBIX - 5 4acoB, MPAKTUYECKUX
pabort - 10 yacoB, 1a00OpaTOPHBIX OMBITOB — 0.

PaGouas mporpamma opreHTUpOBaHa HA y4€OHUK:
Pyosumuc I'.E., @envoman @D.I. Xumua. Ocnoewvt obwen xumuu. 1Ixnacc.
Mockea, IIpoceewienue, 2016 2.

TPEBOBAHHUSA K YPOBHIO ITIOAI'OTOBKH OBYYAIOIIUXCA
HA CTYIIEHU CPEJHEI'O (IIOJIHOI'O) OBPA3OBAHUA

B pesynbrare usyueHus XuMuu Ha 6a30BOM YPOBHE YUYEHUK JIOJDKEH
3Hamv/noHuUMams:

S ewicHellmue Xumuuyeckue NOHAMUA: BEUIECTBO, XUMHYECKHH DIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAasi W MOJICKYJISIpHAs MacChl, HOH, aJJIOTPOIHS,
M30TOMbI, XHUMHYECKasi CBS3b, OJIEKTPOOTPUIIATEIIBHOCTh, BAJICHTHOCTh, CTENCHB
OKHCJICHHUS, MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00beM, BEIIECTBA MOJICKYJISIPHOTO H
HEMOJIEKYJISIPHOTO CTpPOCHU, pacTBOPBI, 3JIEKTPOJIUT u HEDJICKTPOJIUT,
ANEKTPOJIUTUYUECKAST JAUCCOLMAIUS, OKHUCIUTEIh M BOCCTAHOBHUTEIb, OKHCIEHUE U
BOCCTAHOBJICHHUE, TEIUIOBOM 3P (DEKT peakinu, CKOPOCTh XUMUYECKON PEaKIUH, KaTallu3,
XUMHYECKOE PaBHOBECHE, YIJIEPOIHBIN CKelleT, (yHKIMOHAJbHAS TPYIIa, H30MEpHs,
TOMOJIOTHS,

S OcHOGHbBle 3aKOHbI XuMuU: COXPAHCHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOANYECKUAN 3aKOH;

S ocHoéHbBle meopuu Xumuu: XUMUYCCKON CBS3H, JJICKTPOIUTHUYECCKOW IHUCCOLMALIMH,
CTPOCHHUSI OPTaHUYECKUX COCAUHEHU;

SO sajchenimue eewecmea u Mamepuaabl: OCHOBHBIC METaJUIbl M CIUIABBI, CEpHas,
COJITHAs, a30THAS M YKCyCHas KHCIJIOTHI; IEJI0YH, aMMHUAK, MHHEPAJIbHBIC YI00pCHHUS,
MeTaH, 3THJICH, alleTujieH, OCH30JI, 3TaHOJI, JKUPbI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OEJIK1, UICKyCCTBEHHbIEC U CHHTETUYECKUE BOJIOKHA, KAYyIyKH, TIACTMACCHI;

Ymems:
S Hazvieamb W3YUYCHHBIC BEIIECTBA 110 «TPUBHAIBHOW» WM  MEXKIyHAPOTHOU
HOMEHKJIATYPE;

S onpedensamsp: BAJICHTHOCTh M CTCICHb OKUCICHHUS XWMHUYECKHX 3JCMEHTOB, THII
XUMHUYECKOU CBSI3U B COCMHEHHUSX, 3aps] MOHA, XapaKTep CPeAbl B BOJHBIX PacTBOpax



HCOPIraHNYCCKUX CO@HHHGHHﬁ, OKHUCIINTCIIb W BOCCTAHOBHUTCIIb, IIPHHAIJIC)KHOCTD
BCIICCTB K PA3JIMYHBIM KJIaCCaM OPIraHUYCCKUX COG,Z[HHGHHﬁ;

> xapaxkmepuszoeambsp: 3JICMCHTBI MAJIbIX IICPHUOAOB IO UX IMOJOXKCHUIO B HepHOI[quCKOﬁ

cucreme /.M. MenzaeneeBa; oOnme XMMHUYECKHE CBOMCTBA METaJIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OPraHUYECKUX COEJUHEHUM; CTPOCHUE H
XUMHYECKHE CBOMCTBA M3YUYECHHBIX OPraHUYECKUX COCTMHEHU;

00bACHAmMDb: 3aBUCHUMOCTh CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHHUS; INPUPOLY
XUMHUYECKOU CBsA3M (MOHHOM, KOBAJICHTHOM, METAUIMYECKOM), 3aBUCUMOCTh CKOPOCTH
XUMHYECKOW PEaKUMU U TMOJOKEHUS] XHMHUYECKOTO PAaBHOBECHUA OT Pa3IMYHbIX
(hakTOpOB:

6bINONIHAMB  XUMUYECKHI  DKCIIEPUMEHT 10  PAclO3HABAaHUIO  BaXKHEUIIUX
HEOPraHMYECKUX U OPraHUYEeCKUX BEILECTB;

npo6OOUmMb CaMOCTOSATEIbHBIM MOUCK XUMHUYECKOM MH(OpPMALMHU C HUCIONb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCIONB30BATh KOMIIBIOTEPHBIE TEXHOJOTHHU i 00pabOTKU U
nepeaayr XUMHIEeCKON nH(GOPMAIIUU U €€ TIPEACTaBICHUS B Pa3IMUHbIX (opmax;

Hcnonvzoeamo npuoﬁpemenubw 3HAHUA u ymernun 6 npaxmuttecxoﬁ

0esIMeIbHOCMU U NOBCEOHEEHOU HCUIHU 0J1A:
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OOBSACHEHUS XUMHYECKHX SBJICHUW, NPOUCXOJAIIMX B MpUpoAe, OBITYy U Ha
IIPOU3BO/ICTBE;

ONpe/ieJICHUsT BO3MOXXHOCTH NPOTEKaHUs XWMHUYECKUX MPEBPAIlCHUIl B Pa3IMUHBIX
YCIIOBUSIX M OLEHKU UX TOCIIEACTBHI;

HKOJIOTMYECKH IPAMOTHOTO TIOBE/IEHUS B OKPY KaIOIIEH Cpese;

OLICHKHU BIIUSIHUS XMMHYECKOI'O 3arps3HEHUs OKpY)KAloUed cpenbl Ha OpraHu3M
YeJIOBEKA U APYTrUe )KUBbIE OPTraHU3MBI;

0e3omacHoOro oOpallleHus ¢ TOPIOYMMHM U TOKCHYHBIMU BELIECTBaMH, JJaOOPaTOPHBIM
000pyI0BaHHEM;

MPUTOTOBJICHUSI PACTBOPOB 33J]aHHOW KOHIIEHTPAIMH B OBITY U Ha MPOU3BOCTBE;
KPUTUYECKOM OILIEHKH JTOCTOBEPHOCTH XMMHYECKOW HMH(OpMaIMH, MOCTYIAIOIICH U3
Pa3HbIX HCTOYHUKOB.

COILEPKAHUE TEM YYEBHOI'O KYPCA

Tema 1. BaxkHeIue XUMHUYECKHE MOHSTHS M 3aKOHBI (8 4acoB)

Atom. Xumuueckuii asiemeHT. M3oTonsl. [TpocThie U Cl10KHBIE BEIIECTBRA.
3aKOH COXPAaHECHHSI MAcChl BEIIECTB, 3aKOH COXpPAHCHHWS W TPEBpAICHUS SHEPTUU
XUMHYECKUX PEaKIUsAX, 3aKOH IOCTOSHCTBA COCTaBa. BemecTBa MOJEKYJSIPHOTO U
OJIEKYJISIPHOTO CTPOCHHUSI.
ATomHbIe OpOUTaNH, s-, p-, d-, f-3mexTponsl. OCOOEHHOCTH pa3MEeIEHUs AINEKTPOHOB
opOWTAIIM B aroMax MaJbIX W OOJIBIINX TEPUOJOB. DHEPIeTHUYCCKHE YPOBHH,

noaypoBHU. CBSI3p MNEPUOJAMYECKOrO 3aKOHA M IEPUOJUYECKONM CUCTEMBI XUMHUYECKUX
JJIEMEHTOB C TeOopueld cTpoeHus atoMoB. KOpPOTKMH W JIJIWHHBIA BapWaHTBl TaOJIUIIBI

XM

nJeckux dyieMeHToB. Ilonoxxenue B HGpHOI[H'—IGCKOﬁ CUCTEMC XHUMHNYCCKUX JJICMCHTOB

BOOOpOAA, IAHTAHOUIOB, AKTUHONJOB U NCKYCCTBCHHO IMOJYUYCHHBIX 3JICMCHTOB.

BaneHTHOCT, M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. HepI/IOI[I/I‘{eCKOG HU3MCHCHHUC

BAJICHTHOCTH H Pa3MCpPOB aTOMOB.



Pacuernsbie 3anaun. Breruncnenue maccbl, o0beMa WM KOJUYECTBA BEHIECTBA IO
M3BECTHOM Macce, 00beMy WIIM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYIMHBIIHUX B PEAKIIUIO
WJIY TTOJYYUBILIHUXCS B PE3YJIbTATE PEAKIIMU BEIIECTB.

Tema 2. Ctpoenue BemecTBa (7 4acoB)

Xumuueckast cBsizb. Buabl 1 MexaHU3Mbl 00pa3oBaHusl XUMUYECKoi cBsizu. MoHHas
cBa3b. Katnonsl 1 annonsl. KoBanenTHas HenoJisipHast CBA3b. KoBasleHTHAs MOIspHAs CBS3b.
OnextpooTpuuarelbHOCTh. CTeneHb okuciaeHus. Merannuueckas cBs3b. BogoponHas cBs3b.
[IpocTpaHnCTBEHHOE CTPOCHHUE MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB.

Tunsl KpUCTAJUIMYECKUX PEIIETOK M CBoicTBa BewecTB. [IpuunHbl MHOrOOOpazus
BELLECTB: U30MEPHS], TOMOJIOTUs, AJNIOTPOIHS, U30TOIUS.

JeMoHcTpanuu. MoJenu HOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX M METaJNINYECKUX
KpUCTaNIMYecKux peuietok. Dpdext Tungania. Moaenu Mojekysn U30MEPOB, TOMOJIOTOB.

PacuerHnble 3agaum. Beruncienue wmacchl (KOJIMYECTBa BEIIECTBa, 00beMa)
MPOAYKTa PEaKIUu, €CIM JJis €ro IMOJY4YeHHUs J1aH PacTBOP C OIPEICICHHOM MacCOBOM
JIOJIEW UCXOTHOTO BEIIECTBA.

Tema 3. Xumudeckue peakuuu (7 4acoB)

Krnaccudukanus XuMUYeCcKUX peakifii B HEOPraHMYeCKOH U OPraHuYeCcKON XUMHUH.

CKOpOCTh peaKkiny, €e 3aBUCUMOCTh OT PA3IMUHBIX (AaKTOPOB. 3aKOH JIEHCTBYIOUIUX
Macc. DHeprus aktuBanuu. Karanus u katanuzatopsl. OOpaTuMoOCTh peakiuii. XuMU4ecKoe
paBHOBecue. CMEIIEHHE paBHOBECHS MOJ JEHCTBUEM pAa3NMuHbIX (GakTopos. [IpunHimn
Jlelllarenbe. [Ipon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

JdemoHcTpaumu. 3aBUCUMOCTb CKOPOCTH  pPEAKUMU OT KOHUEHTPAUUU H
TeMmneparypsl. Pa3nokeHue nepokcuiaa BOJAOpoAa B NPUCYTCTBUM  KaTajau3aTropa.
Omnpenenenne cpepl pacTBOPa € MOMOIIBIO YHUBEPCAIBHOIO HHANKATOPA.

JladopaTopHble omnbIThl. IIpoBeneHHWe peakuWii HOHHOTO  OOMEHa  JUIs
XapaKTEPUCTUKU CBOICTB 3EKTPOJIUTOB.

IIpakTnueckas padora. BiusHue paznuyHbix (GaKTOPOB Ha CKOPOCTb XUMUYECKOH
peaKkuuu.

Pacuernbie 3agaum. Bpruncnenue waccbl (KOJMWYECTBA BEHIECTBa, 00beMa)
IIPOAYKTA pEaKIUu, €CIM H3BECTHA Macca MCXOJHOTO BEIIECTBA, COAECPKALIETO
ONPEAEIIEHHYIO JOJII0 TPUMECEH.

Tema 4.PacTBOpbI (7 yacos)

Jucniepcubie cucrtemMbl. VctuHHBIE pacTBOpHl. CIOCOOBI BHIpayKEHUSI KOHIICHTPAIIUN
pacTBOpOB: MaccoBas JI0Ji1 PACTBOPEHHOTO BEILECTBA, MOJSPHAsl KOHLIEHTpAaIMsl.
Komnouansie pactBopsl. 3071, TEH.

OnexrponauTndeckas auccounanus. CuibHble U cladble 3JIEKTPOIUThl. Kucromuo-
0CHOBHble 83aumoodelicmeus 6 pacmeopax. Cpesia BOIHBIX pacTBOPOB: KUciasi, HEUTpaabHasi,
uienouHas. Monnoe npoussedenue 6o0vl. Bonoponnsiii mokaszarens (pH) pactsopa.

T'uoponuz opeanuueckux u HeOpeaHuyecKux coeOUuHeHull.

IIpakTuyeckass padGora. I[IpuroroBiieHMe pacTBOpa € 33JaHHOM MOJISIPHOU
KOHIIEHTpalen

Tema 5.2nekTpoxumMuyeckne peakuuu(S 4acoB)



XuMUyecKue VCTOYHUKHU TOKa. Pan CTaHIApTHBIX AIEKTPOIHBIX
MOTEHIMAJIOB. DJIEKTPOIU3 PACTBOPOB U paCIUIaBOB. [loHamue o KOppo3uu Memanios.
Cnocobvul 3awumsi 0m KOppo3UU.

Tema 6. Metasabl (12 yacoB)

[TonoxxeHre METaJIOB B MEPUOJUYECKON CUCTEME XMMHUYECKHX 3jeMeHToB. OOiue
CBOMCTBAa METAJIOB. DJIEKTPOXUMHUYECKUU PsAJl HAMPsOKEHUM MeTauioB. OOImue crocoOsl
MOJIyYEHHUSI METAILJIIOB.

O630p MeTauIOB TJaBHBIX mnoArpynn (A-rpymni) MNepUOJUYECKON  CHUCTEMBI
XUMHUYECKHUX JIEMEHTOB.

O630p wMetamoB mnaBHbIX mnoArpynn (b-rpynm) mepHogudecKkoil  CUCTEMbI
XUMUYECKHUX 3JIEMEHTOB (ME€/b, IUHK, MUMAaH, XPOM, HCele30, HUKENb, NAAMUHQ).

CrutaBbl METAJLIOB.

Oxcupl ¥ THAPOKCHUIBI METAJIIOB.

demoncTpaunu. O3HakoMJIeHHE ¢ oOpa3sllaMd METAIOB W WX COCIWHCHHM.
BzaumMopeiicTBue MIENOYHBIX M MICJIOYHO3EMEIBHBIX METAJIOB C BOXOH. B3amMomelicTBue
MEIU C KHUCIOPOAOM U cepoil. DmekTponu3 pactBopa xiopuaa meau (II). Ombrtel 1o
KOPPO3UHU METAJUIOB U 3aLIUTE OT HEE.

JlaGopaTropHble onbIThl. B3auMojielicTBHE IIUHKA U JKeJIe3a C paCTBOPAMU KHUCIIOT U
niesiouei. 3HaKOMCTBO ¢ 00pa3liaMH METAJUIOB U UX pylaMHu (padoTa ¢ KOJUIEKIUSAMU).

Pacyernbie 3agaum. PacueTsl N0 XMMUYECKUM YPABHEHUSIM, CBSI3aHHBIE C MAaCCOBOM
J0JIeW BBIXO/1A MPOAYKTA PEAKLUU OT TEOPETUUECKU BO3ZMOKHOIO

IIpakTHyeckass padora. PemieHne OJKCIEPUMEHTAJBHBIX 33/4a4 M0 TeMe
«Metasm».

Tema 7. Hemeranabl (10 yacoB)

O630p cBoiicTB HemeTaioB. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA
TUMIUYHBIX HeMeTaiioB. OKCHUIBI HEMETAUIOB M KUCIOPOJOCOJEpPKAIIUE KHUCIOTHI.
Bonopoanbie coemuHeHUsT HEMETAILIOB.

JMemoncTpaunu.O6pa3ipl  HemetaioB. OOpas3ipl  OKCHIOB  HEMETAJIOB U
KHCIIOpoAcoepKaux KucioT. ['openue cepsol, pochopa, xkenesa, Marius B KUCIOPOJE.

JlabopaTopHble ONbITHI. 3HAKOMCTBO C 00pa3llaMl HEMETAJUIOB U MX IMPUPOIHBIMHU
coenquHeHusMU (pabora ¢ KoJuleKuusMu). Pacrno3HaBaHue XJIOpUIOB, CyJb(}aToB,
KapOOHATOB.

['eneTnueckas cBsI3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.

IIpakTnyeckasi pabora.PelieHue JKCIEPUMEHTAJBHBIX 3a2Ja4 MO0 TeMe
«HemeTanab».

Tema 8. XuMusi u :Kku3Hb. (54.)

XumHusi B TPOMBIIUICHHOCTH. [IpUHIUNBI XMMHUYECKOTO MPOU3BOJCTBA. XHUMHKO-
TEXHOJIOTUYECKUE TMPHUHIMIBI MPOMBIIIJIEHHOTO TMOJy4YeHus MeTalnoB. [IpousBoacTBo
yyryHa. [Ipon3BoacTso cranu.

XuMus B ObITY. XUMHUYECKasi TPOMBIIIJICHHOCTh U OKPY KAoIIas cpeja.

IIpakTukyMm7 4). Pemenue sKCriepuMEHTaIbHBIX 3a/1a4 110 HEOPTaHUYECKON XUMUH;
pEIIEHHE 3KCIEPUMEHTAIBHBIX 33Jad 10 OPraHMYEeCKOW XHMMHH; PELIEHUE NPAKTUYECKUX
pacueTHBIX 3a/1a4; OJIy4eHue, COOMpaHue U paclio3HaBaHHUE ra3oB.



TEMATHUYECKOE INTAHUPOBAHUE

Ne HanmenoBanune VYueOubie | KouTposibHbIE [IpakTrueckas 4acThb
paszena pa3zienoB U TeEM 4ackl paboThI nabopaToOpHbBIC | MTPAKTUUECKUE
U TEM OTIBITHI paboThI

l. Baxueiimme 8 1 - -
XUMUYECKHUE TIOHITHUS U
3aKOHBI

2. CTpoeHue BEeecTBa 7 1 - -

3. XHUMHUYECKUE PEAKIINU 7 - 2 -

4. PacTtBOpBI 7 - 1 1

5. DIIEKTPOXUMHUYECKHE 5 1
peakiu

6. MeTauibl 12 1 1 1

7. Hewmeraiuibl 10 1 2 -

8. XUMHUS U )KU3Hb 5 - - -

9. IIpakTukym, 06001IeHHE 7 1 - 5
Hroro: 68 6 6 8

Kputepun 1 HOpMbI OLIEHKH 3HAHUI U YMEHHH 00y4YaI0LIMXCH

KoHTponbs pe3ynbTaToB OOy4eHHs SBISETCS OJHOM M3 BAKHEHIINX KOMIIOHEHTOB
npoiecca oOydeHus XUMUH. B mporecce 0O0ydeHUsT MOJDKHBI OBITH YCTAHOBJIEHBI YETKHE
B3aMMOCBS3U MEXIy MOHATUSAMH, (HOPMHUPYEMBbIMU Y yuamuxcs. MIMeHHO Takum o0pa3om y
HUX CO3/aeTcsl OIpeJeNieHHas cucreMa 3HaHWi. Kakmas HOBas Tema paccMaTpHuBaeTCs
JMIIb TIOCTE TOTO, KaK y4YWUTEeNb MPOBENET KOHTPOJIb OIICHUBAHHUS YPOBHS YCBOCHUS
MOJIyYEHHBIX 3HAHWUW IS BOCHIPHUATUS HOBOrO MaTepualia. BeimonHeHune Kakux-inbo
yIpa)XHEHUH TO0 HOBOM TeMe CIIOCOOCTBYeT 0Oo0Jee IMOJHOMY, OCO3HAaHHOMY YCBOCHHIO
MaTepuanga, CO3[aeT YCIOBUS Uil (OPMUPOBAHUS Y YYALIUXCS CHCTEMBl XUMHUYECKHX
MOHSITHIA, JIOTUYECKU CBS3AHHBIX JIPYT C APYTrOM.

KoHTponps 3HaHUil ydamuxcsi JODKEH MPOBOAMTHCS YYHUTEIEM CHCTEMAaTUYECKH.
Buner koHTpoONE MOTYT OBITH HPOMHCAaHBI B TOJOBOM TEMAaTHYECKOM IUIAHUPOBAHUH, a
TaK)Ke B IUIAHE U KOHCIEKTe ypoka. OpUEHTHUPOM MJii yUUTENsl XUMUU JOJDKHBI OBITh
UMEIOIUeCs] B TporpaMmax pyOpuku «JlocTHkeHne MpeIMeTHBIX, METalpeIMETHBIX H
JUYHOCTHBIX PE3YIBTATOBY.

Knaccudukanmy BUI0B KOHTPOJIS PE3YJIbTATOB 00YUEHUS XUMUK

1. ITo MecTy B yUEOHOM IIpOIIECCE

Broanslii Akrtyanu3anus onopHelx | [IpenBapurenbHbI KOHTPOIIb
KOHTPOJIb WJIM OCTAaTOYHBIX 3HAHUM | OCYILECTBIAIOT JJIs AUArHOCTUKHU
10 TEME HWCXOJIHOTO YPOBHSI 3HAHUN U YMEHU U

MIKOJILHUKOB, TIOATOMY MTPUMEHSIETCS B
Hayajie y4eOHOro rojia, nepesi u3y4eHueM
HOBOTI'O pa3/ieia WK TEMBI

Texymmit KoHTpoib ycBOEHUA [IpoBoauTCS yunTenem Ha NPOTSHKEHUU
KOHTPOJIb yueOHOro Marepuasa B BCET0 y4eOHOTO 3aHSTHS C IETbI0
XO0/I€ M03HABATEIBHOIO OTCJIE)KMBAHMsI Ka4€CTBA YyCBOCHUS
nporecca XUMUYECKUX 3HAHUA U VMEHUHN
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Tematnueckuit | MToroeas mposepka 1o [TpoBoauTCS MMOCIE H3yYESHUS KAKOTO-THO0
KOHTPOJIb TeMe yueOHOro MaTepuaia| KpyIHOro pasjeia Kypca, Kak IpaBuiio, B
KOHIIE YETBEPTH, OJIYTOAUS, TPUMECTPA,
Hroroseiit Bun xontposnst ycBoenus | [IpoBoautcest B popMe HTOTOBOM
KOHTPOJIb yueOHOro MaTeprasia 3a | KOHTPOJIbHON paOOThI/KOHTPOJILHOTO TeCTa
BEChb Kypc 0Oy4ueHus unu B popme 'NA

2. Ilo dpopMe mpoBeICHUS.
* InquBUAyabHBIN.
* @pOHTAIbHBIN (MacCCOBBIN).
3. Ilo cnocoOy opraHu3allH.
* VCTHBIN.
* [IncbMEHHBI.
[ [pakTHUECKUIL.

OIIeHI/IBaHI/Ie YCTHOIO OTBE€TA

NuauBuayaibHbIA KOHTPOJIb PE3YJIbTATOB MOXKET IIPOBOJIUTHCA HA YPOKE Kak
B (popme KpaTkoro ompoca ¢ mecra (ppoHTangbHas KOHTpoOJIMpyOlas Oecena), Tak U B
BUJIC OOCTOSATEIbLHOI NPOBEPKH 3HAHMI W YMEHMH Yy JOCKH. OTOT BHUJ OIpoca
(MHIUBUYaIbHBIN) MOXKHO MPOBOJUTH HA JTalax akTyalld3allyd 3HAaHUH, U3Y4EHHUS] HOBOTO
MaTepuana, 3aKpeIUIeHUs] M COBEPILICHCTBOBAHMS 3HAHUW U TMPOBEPKH YCBOCHHUS HOBOTO
MaTepuana. Bompocel ywuTens Ui KpaTKOTO OmNpoca JOJKHBI ObITh JITAKOHUYHBI,
chopMylnupoBaHbl B TOHATHBIX YYEHUKY TepMUHAX W TpeboBaTh KpaTkoro orsera. [[is
HSKOHOMHUHU BPEMEHU MOXXHO HCIIOJIh30BaTh KAPTOYKK C BOMPOCAMH, HA KOTOpPHIE YUYEHUKH
TOTOBSITCSI OTBETHUTh Y JOCKH.

Bo Bpemsi orBera ywamierocst sl JOCTHIKEHHS YCTOMYMBOTO BHHMMAHHS Kilacca
MOJIE3HO MPEAYCMOTPETHh MOCIEAYIONIEe 32 OTBETOM PEIEH3UPOBAHUE CO CTOPOHBI JAPYTUX
YUaIUXCsl, UCIIPABJICHHUE IOMYIIEHHBIX OIINOOK, TOTIOJIHEHHE.

[Ipu mpoBeneHnn ompoca JOMycKaeTcs 3aJaBaTh y4alleMycsl HABOJSIINE BOMPOCHI
JUIL TOTO, YTOOBI TOMOYL €My c(opMyIupoBaTh CBOM MBICIH. MOTryT OBITh U
JIOTIOJTHUTEIBHBIE BOIMPOCHI, €CIIM OHM HEOOXOAMMBI ISl MPEACTOSIIETr0 U3YyYeHUs HOBOTO
Matepuana. Bo Bpems yCTHOTO OTBETa y4allerocs y4uTelb MMEET BO3MOXKHOCThH 3a1aTh
JIOTIOJTHUTEJILHBIA BOMPOC JIMAarHOCTUYECKOTO XapaKTepa, KOTOPHIA TMOMOXKET BBISBUTH
COCTOSIHME 3HAaHUM U YMEHHI OTBEYAIOILETO.

[IpoBeaeHre YCTHOr0 WHAUBUAYAJBLHOTO0 KOHTPOJSA TpeOyeT OT y4HUTeNs
coOpaHHOCTM M BHUMAaHUs, TaKk Kak HeoOxomumo 3a 5 — 10 MHHYT BBISIBUTH 3HAHUSA
ydanxcs B Kiiacce.

Yuutenb 0053aH MPOKOMMEHTHUPOBATh OTBET YUCHUKA, YKa3aB HA OMIMOKH U OTMETUB
yAadHble CTOPOHBIL. JIF000# OTBET JOJKEH OBITh 3aMEYEH YUUTEIEM U O0bEKTUBHO UM
orieHeH. HeoOs13aTeIbHO CTaBUTh OTMETKY 3a KaXK/Ibli HEIOJIHBIN OTBET. Eciin yueHHuK
HEOJHOKPATHO JOTOIHSUIT OTBETHI IPYTUX OJHOKJIACCHUKOB, TO MOXKHO MTOCTaBUTh EMY
00IIIyI0 OTMETKY 32 YPOK.

OtMmerka «5»:

< J1aH MOJHBIA U MPAaBHJIBHBIA OTBET HA OCHOBAHUHW M3YUCHHBIX TCOPHIA,

S Marepual  HM3JIOKEH B ONPEACICHHOW  JIOTMYECKOW  TOCIEIOBATEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM,
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OTBET CAMOCTOSTCIILHBIN

BO3MOYKHA OJTHA HECYIIICCTBEHHAS OIIMOKA.

OtmeTka «4»:

JIaH TIOJIHBIN Y MPABUJIbHBIN OTBET HA OCHOBAaHUM U3YUYECHHBIX TEOPUH,

MaTepuall U3J105KEH B OMPEICICHHOM MOCIIeI0BATEIIbHOCTH,

OTBET CaMOCTOSITCIbHBIH,

JOMYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKH, UCIIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS,
WIN JaH HEeTOJIHBIM M HEUETKUIH OTBET.

OTtmeTtka «3»:

JaH TIOJHBIA OTBET, HO MPU 3TOM JOMYyIEHA CYIICCTBEHHAs OIIMOKA WJIM OTBET
HETIOJIHBIN, TOCTPOEH HECBSI3HO.

OTtMmeTKka «2»:

OTBET OOHAPY>KUBAET HEMIOHMMAaHNE OCHOBHOT'O COZIEpKaHus yueOHOro MaTepuaa,
JOTMYIIEHbl CYIIECTBEHHBIE OIIMOKHA, KOTOPbIC YYAIIMMCS HE MOXKET
WCTIPABUTH MPU HABOJSIIIMX BOMPOCAX YUUTEIS.

Otmertka «1»:

S OTCYTCTBHE OTBETA.

000 00

O

00

@poHTaJLHAsE KOHTPOJHMPYIOIIAasa Oeceqa OOBIMHO JOCTATOYHO KPAaTKOBPEMEHHA.
Bonpocsl, kak 1 Bo BCAKOM Ipyroi Oeceze, TpeOYIOT KpaTKoro OTBETa, MO3TOMY 3a OIMH
TaKOW OTBET YYCHUKY CTaBUTh OIICHKY Helb3s. HyKHO 3apaHee HAMETUTh TEX YYCHHKOB,
OTBET KOTOPHIX BO BpeMs Oecelbl XOTAT OIEHHWTh, M 3a/laBaTh MM IIEJICHAIPABICHHO
3aryIaHUpOBaHHBIE TSl Oecenpl Bompockl. OMHAKO HE clemyeT 3alaBaTh MOAPSI BOIPOCHI
OJIHOMY M TOMY € y4eHHUKy. PaboTtaTh HomkeH Bech kiacc. DpoHTanbHas Oecelna MOXKET
COYETAThCS C YCTHBIM yYETOM 3HAHUH, KOT/Ia HECKOJBKO YYalUXCs TOTOBSTCS K OTBETY Y
nockd. CI0KHOCTh paOOTHI 3aKIIOYAETCS B TOM, YTOOBI HE YITYCKaTh U3 MOJIS 3peHUsI Kiacc,
YJacCTBYIOLIH B Oece/ie, M y9alIuxcs, OTBEUAONINX Y JOCKH.

3adyer - 3TO METOJ YCTHOIO KOHTPOJIS, KOTJa YYCHHKAM MPEIOCTaBISACTCS
BO3MOXXHOCTh 0oJiee UIUTENbHO M OOCTOATEIBHO OTBETUTh Ha Bompoc. OOBIUHO 3a4yeT
Ha3HAYaeTCsi BO BHEYPOUHOE BPEMs; KJIACC MIPU 3TOM Pa3IeNsIeTcsl Ha IBE WM TPU TPYIIIIH,
KOTOpBIE MPUXOAAT Ha 3a4eT MO o4yepean B pazHoe Bpems. O MpOBEACHUH 3a4eTa YUUTEIb
cooOmraeT 3apaHee, 4TOOBI y4alluecss MOTJIM K HEMY HOJATrOTOBUTHCS. JIJIsi MOATOTOBKH K
3a4eTy YYHTEIb COCTABISIET BOIPOCHl, a TakXKe TNPUMEpPHBIE 3a7add, PEKOMEHIYEeT
JUTEPATypy, MPEABAPUTEIHHO ITPOBEPHUB, IMEETCS JIM OHA B IIKOJIbHOW Onbmmoreke. Cpoku
NPOBEJICHUS 3a4yeTa JIOJDKHBI OBITh M3BECTHBI 3aMECTUTEINIO JUPEKTOpa IO y4eOHO-
BOCITUTATEIHLHOM paboTe, YTOOBI MOYKHO OBLIIO PETYIMPOBATH HATPY3KY yUaITUXCS.

Knaccuyeckuii 3ader mpeaycMaTpUBaeT BBISIBICHHE YPOBHS 3HAHWW, yYMEHUH U
HABBIKOB Yy4YalllUXcsi BO Bpemsi Oeceipl yueHuka ¢ yuurteneM. OH JTaeT MOJHOE U TOYHOE
NpeJCTaBICHHEe 00 YpOBHE OOYYEHHOCTH KaXKJOTO YYCHHKA, OJHAKO OTHUMAET MHOTO
BPEMEHHU, YTO BEJIET K MEPETPYKECHHOCTH KaK yUUTENs, TaK U YICHHUKA.

OueHuBaHue MUCbMEHHOI PadoThI

[TuceMenHbie paboOTHl MOAPA3AENSAIOT Ha TeKyliue (MPOBEPOYHBIE) W HTOTOBBIE
(KOHTPOJIBHBIC) PAOOTHI; MO BPEMEHHU OHU MOTYT 3aHUMATh BECh YPOK WJIU €0 YaCTh.

K Meromam muMChMEHHON MPOBEPKH PE3YIHTATOB OOYyUYEHUS OTHOCSTCS MUChbMEHHAs
KOHTpPOJIbHAs paboTa Ha 45 MUH, TpoBepovHbIe padoThl Ha 10-15 MUH (HampuMep, pelICHHE
pacyeTHhIX 3ajJad), NUChbMEHHBIC JIOMAIIHUE 3aJaHus, NUCHbMEHHBIA Yy4eT 3HAHUU
OTJENBHBIX y4YalIuXCs MO KapTOouKaMm, XMMUYECKHUE NUKTAHTHI, 3aJlaHUs TECTOBOTO THIIA U
T.II.
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[ToarotoBka ywammxcsi K KOHTPOJIbHOM paboTe daie BCEro OCYIIECTBISETCS Ha
obobmaronmx ypokax. O MpoBelIeHUH KOHTPOJIBHON palOThI yJalluXcsl MPeayNpekaatoT
3apaHee, YTOObI OHU MOTJIU TTOATOTOBUTHCSL.

CopepxaHue KOHTPOJbHOW pabOThl OXBaThIBA€T BeCh Hamboyiee Ba)KHBIM MaTepual
KOHTPOJIMPYeMOW TeMbl. B Takoi 00JbIIONM KOHTPOJBbHON paboTe 3amaHus JOJKHBI OBITH
€AVHBIMU IS YYAIIUXCsl BCEX YPOBHEH pa3BUTHS. B KOHTPOJIBHYIO pabOTy PEKOMEHIYETCS
BKJIIOYATh pa3HOOOpa3Hble 3aJaHus: 000O0IIAIOIINE BONPOCH], KAUECTBEHHbIE U PacUETHbHIE
XUMHUYECKHE 3a/la4yM, IEMOYKH MPEeBPAIlEHUI, TECTOBbIE, rpaduyecKre 3aJaHus U T.1.
HeoOxoaumo wucnonbs30BaTh HAWOOJIbIEE YMCIO BapHAHTOB. TeTpaau sl KOHTPOJIBHBIX
paboT SABISIOTCS JTOKYMEHTOM, KOTOPBIH MOKET OBITh MPOBEPEH aIMUHUCTPALIAEH IITKOJIBI 1
WHCIIEKTOPOM OTJesia 00pa3oBaHusi, MOITOMY TETPaad JUISI KOHTPOJIBHBIX PabOT IOJDKHBI
XPaHUTHCS B XUMUYECKOM KaOMHETEe B TEUEHUHU Y4EOHOTO To/1a.

Yuurtento MHOrAAa JOBOJIBHO TPYAHO ONPEAENIUTh CTENEHb CIOXHOCTU MOJ00paHHbIX
3aaHui. MeTOOUCTBl COBETYIOT BOCIOJIB30BAThCs clieAyromuM npuemoM. Heobxoaumo
CaMOMY BBITIOJTHUTH 3Ty PaldOTy, a M3pacXOJOBAHHOE BpeMs g y4yeHUKOB |1-X Kiaccos
HaJ0 YBEIWYUTh B 3 pa3. MoXHO B XOJie MpeABapUTEIbHOW CaMOCTOSITENIbHOM pabOThI
MPEIOKUTH HECKOJIBKO THUITMYHBIX 3aJaHHH U IPOAHATU3UPOBATH CTEIICHb UX BBITIOJHEHUSI.

[Ipu onleHnBaHMM OTBETA ydalerocsi HEOOXOUMO YUUTHIBATH KAY€CTBO BHITIOTHEHUS
paboTsl 1o 3aganusaM. KoHTposbHast paboTa OIeHUBAETCS B IIEJIOM.

OT1merka «5»:

S JaH TOJHBIA OTBET HAa OCHOBE H3Y4YCHHBIX TEOpUH, BO3MOYKHA HECYIIECTBEHHAS
omunoOKa.

OTmerka «4»:

S JomycTHMa HEKOTOpas HEMOJNHOTa OTBETa, MOXET ObITh HE Ooyiee JBYX

HECYIIECTBEHHBIX OIIHOOK.
OtrMmerka «3»:

< paboTa BBHINOJIHEHA HEMOIHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS He OoJiee OHOMN
CYIIIECTBEHHOM ONMIMOKHU U 2-3 HECYIIECTBCHHBIC.

OtrMeTka «2»:
paboTa BBITIOJIHEHA MEHBIIIE YEM Ha TPETh,
MMEETCS HECKOJIBKO CYIIIECTBEHHBIX OIIMOOK.

OtrMmerka «1»:
< paborta He BBITOJHEHA.

00

Bo3moskHa cienyromias cucTeéMa  OICHMBAaHUS KOHTPOJBLHOW PpadoThl 1O
NATHOATUTBHON CUCTEME:
IIPU BBIIOJTHEHUH YUeHUKOM OT 96 10 100% paboThl CTaBUTH OLIEHKY «5»;
oT 76 110 95% paboThI - «4»;
ot 50 10 75% - «3»;
ot 20 1o 50% - «2».
[Ipu moMHOM OTCYTCTBUM MPABUIBHBIX OTBETOB WJIM BBHITIOJHEHUU PAOOTHI MEHEE YeM
Ha 20% cTaBUTCA OLICHKA «1».
IIpu orneHKe BBIMOTHEHUS TMCBMEHHOW KOHTPOJIBHOW paboThl HE0OXO0JIUMO
YUHUTHIBATh TPEOOBaHUS €AMHOTO Opdorpaduueckoro pexxmuma.

Bce paboTel 00s13aTebHO JTOJDKHBI OBITH MPOBEPEHBI K CIEAYIOIIEMY YpPOKY, MpHU
9TOM YYHUTENbh JIOJDKEH COOJII0JaTh IIONHYI0 OO0BEKTHBHOCTh. (O0s3arefieH aHaIu3
pEe3yNbTaTOB MUCHBMEHHOW paboThl M paboTa HaJ TUIUYHBIMH omuOkamu. OObsBieHHE
OIICHOK M aHAJIU3 padOT TPEOYIOT OT YUUTEIIsI COOTBETCTBYIOIIETO MEJarOru4ecKoro TakTa.

0000
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KaXK]I

OueHnBaHMe TECTOBBIX padoT
TecTbl, cocToflue W3 MATH BOMPOCOB MOXKHO HCIOJIb30BaTh IOCIE HW3YYCHHS
oro wmarepuana (ypoka). Tect wu3 10—15 BompocoB uCHONB3yeTCS  AJIA

nepuoanyeckoro koHtposs. Tect u3 20—30 BompocoB HEOOXOJMMO HCIIOIB30BATH IS
HUTOTOBOT'O KOHTPOJIS.

=
=
=
=

[Ipu onieHMBaHWY UCTIONB3YETCS CIEMYIONIAs IITKama: JJis TeCTa U3 NATH BOMPOCOB
HET OIMMOOK — OIICHKA «5»;
OJIHA OIIMOKA - OLICHKA «4»);
JIBC OIIMOKH — OIICHKA «3»;
TPH OLIUOKH — OLIEHKA «2).

Jna mecma uz 30 eonpocos:

=
=
=
=

25—30 mpaBWIbHBIX OTBETOB — OILICHKA «5»;

19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;

13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

MeHbIIIEe 12 MpaBUIIbHBIX OTBETOB — OLICHKA «2)%.

Ecnu omenka BeicTaBisieTcss B (opMe 3adeT/He3ayeT, TO 3a4eT CTaBUTCS IIpHU

BoimosiHeHnn 70% 3amanuii. Takas ¢opma OLIEHKH HCIOJIB3YeTCS, €CIU TECT COJEPIKHUT
yIpaXHEHHUS Ha pacrio3HaBaHue. Eciiu TecT oneHnBaeTcs no naTudaJIbHOM cucTeMe, TO
CTaH/IapTHBIE KPUTEPUU OLIEHOK TAKOBBI:

=
=
=
=

00 00

=

91-100% - ouieHKa «5»;
81-90% - orieHka «4»;
80-70% - orieHKa «3»;
Huxke 70% - oreHka «2».

Ouenka npoexra.

[IpoexT orieHuBaETCs MO CAEAYIOITUM KPUTECPUSIM:
cobmoieHre TpeOoBaHM K ero 0(hOpMIICHUIO;
HEOOXOJIMMOCTh U JOCTATOYHOCThH JUISl PACKPBITUS TEMbl NPHUBEICHHON B TEKCTE
MpoeKTa HHpOpMaIHH;
yMeHHE 00yyarolerocs cBOOOIHO U31araTb OCHOBHBIE U/IEU, OTPAKEHHBIE B POEKTE;
CHOCOOHOCTh OOYyYarollerocsi MOHATh CYTh 3aJaBa€MbIX UYJIE€HAMHU aTTECTAl[MOHHOMN
KOMHCCHU BOTIPOCOB ¥ CPOPMYIUPOBATH TOYHBIE OTBETHI HA HUX.

Temamuxa uccnedogamenbCcKux u HPOEKMHBIX paoom:

1. Dkcneprr3a IpOLYKTOB MUTAHMS IO YIIAKOBKE.

2. OnpeneneHue KauecTBa BOJIBI.

3. KucnotHocTh aTMOC(EpHBIX OCAIKOB.

4. KauecTBEHHOE ONpeEACICHUE BUTAMHHA A B OBOIIIAX.

5. KauectBeHnHoe onpenenenre Butamuaa C B OBOIIax.

6. BripanuBanue KpuCTauIOTHAPATOB.

7. Ilouck Hanbonee 3pPEeKTUBHBIX METOI0B 3aIUTHI METAJIIOB OT KOPPO3UHU.

OueHka yMeHMi pemiaTh pacyeTHbIE 3a1a4u
OTtMmeTKka «5»:
B JIOTHYECKOM PaCCyKJICHUUHN PEIICHUH HET OITHOOK,
OTMeTKa «4»:
B JIOTUYECKOM PACCYXJICHUU U PEIICHUH HET CYIIECTBEHHBIX OIMHUOOK,
JOMYIIEHO He 0oiee IBYX HECYIIECTBEHHBIX OLTHOOK
OTMeTKa «3»:

B JIOTUYCCKOM PACCYKACHUHN HET CYIICCTBCHHBIX OIITHOOK.
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JOTTYCKaETCsl CYIIeCTBEHHAs OIMMUOKa B MAaTEMaTHICCKUX pacueTax.
OtMmeTKka «2»:

UMEIOTCS CYIIIECTBEHHBIE OIMOKH B JIOTHYECKOM PACCYKICHUH U PEIICHUU.
OT1meTka «1»: OTCYTCTBHE OTBETA HA 3a/1aHMe.

OueHka IKCEePUMEHTAIbHBIX YMEHHU I
npoiecce BbINMOJHEHUA MPAKTHYECKUX padoT 10 HHCTPYKIMH)
[IpakTuyeckue pabOTHI 1O XUMHH BBIIOJHAIOTCA B TETPausixX Uil MPAKTUYECKUX

pabor. Ilpu olLleHMBaHMM OTYETa IO BBINOJHEHUIO MPAKTUYECKON paboThl o0coboe
BHUMAaHHE yJIENISIETCS KAa4eCTBY U IMOJHOTE CAaMOCTOSTEIBHBIX BHIBOIOB YICHHUKA.

O 0O O 00O

00

=
=

KonundectBo npakTuyeckux paboT OnpeaeneHo B MporpaMMme.
B teuyenne yueGHOTrOo rosa TeTpaau sl MPaKTUYECKUX pabOT XpaHUTCS B HIKOJIE.
OTmerka «5»:
DKCTIEPUMEHT BBITOJHEH MOJHOCTHI0. Crenanbl paBuiIbHbIC HAOMIOIEHUS 1 BBIBOJIBI,
AKCIIEPUMEHT OCYIIECTBIICH MO IJIaHY, C YY€TOM TEXHUKU OE30MaCHOCTH W TPABHII
paboThI ¢ BellecTBaMH U prudopamu,
TIPOSIBJICHBI OPTraHU3aMOHHO-TPYI0OBbIC YMEHUs (TIOJICPKUBACTCS YUCTOTA pabOUYeTro
MecCTa, MOPSIOK Ha CTOJIE, SKOHOMHO HCTIONB3YIOTCSI PEAKTUBBI),
JOMYIIEHBI He 00Jiee IBYX HECYIIECTBEHHBIX OMMOOK TP 0(hOPMIICHUH pabOTHI.
OTmerka «4»:
paboTa BBINIOJNIHEHA, ClIEeJaHbl MPAaBWIbHBIE HAOJIOJCHUS U BBIBOJBL AKCIEPHUMEHT
BBITIOJTHEH HEMOJIHO WJIM HAON0AI0TCA HECYIIECTBEHHBbIE OMHMOKM B paboTe C
BELIECTBAMH U TPUOOPAMHU.
OT1merka «3»:
OTBET HEMOJHBINA, paboTa BBHIMIOJHEHA MPABWJIBHO HE MEHEe, YeM HAaroJOBHHY,
JOMyIIEeHa CYIEeCTBeHHass omuOKka (B XOJe DJKCIEPUMEHTa, B OOBSCHEHHUM, B
odopmiiennn padotsl, o Th npu pabore ¢ BemecTBaMu U MpUOOpaMu), KOTOPYIO
yUYaIIuics UCTIpaBiIseT o TpeboBaHuio yuuTens. Jlomyckaercs odopmiieHHe paboThI
0e3 3amucy ypaBHCHUM PEaKIIHiA.
DKCTIEPUMEHT TOJIHOCTHIO BBITIOJHEH B COOTBETCTBHH C MHCTPYKIIUSMHU U TIPAaBUIAMHU
TEXHUKH 0€3011aCHOCTH, HO paboTa He odopMIICHA.
OtrMeTka «2»:
BeITosTHEHO MEHee TIOJIOBUHBI paOOTHI;
JIOMYIICHBI JIB€ WU 0Oo0Jiee CYIIeCTBEHHbIC OMMOKH B XOJ€ JKCIEPHUMEHTAa, B
oObsicHeHMH, B odopmiieHnn pabotel, mo Thb mnpu pabGore ¢ BemecTBaMH |
npubopaMu), KOTOPHIE YHAIIUNUCS HE MOXKET UCTIPABUTH.
Or1merka «1»:
paboTa He BBITIOTHECHA,
MOJIHOE OTCYTCTBUE IKCIIEPUMEHTAIBHBIX YMEHUH.

OTtpaboTKa MPaKTHYECKUX PAbOT HE MPEayCMATPUBACTCS MPU OTCYTCTBUHU ydallerocs

Ha MPaKTUYECKOU paboTe, MpH BBHIMOTHEHUU YKa3aHHBIX pa00T Ha OTMETKH « 1» 1 «2»

B wucKIrOUMTENBHBIX CIydasix TIIpyu OTCYTCTBHUM Yy4YalICrocs II0 YBaAXUTCIbHBIM

MPUYMHAM YYUTENIb MOXKET MPEIOCTABUTh BOZMOKHOCTD BBITIOJTHHUTH MMPAKTUYECKYIO PabOTYy.

OueHka yMeHUil peliaTh 3KCHEePUMEHTAIbHbIE 32/1a41
[Ipu omeHke 53TOro yMeHHUs CleQyeT YYUThIBaThb HAONIONEHUS YYUTENsd U

MMPCABABILEACMBIC YUAIIUMCS PC3YJIbTAThI BBIIIOJTHCHHA OIIBITOB.

=

OTMeTKa «5»:
[nan perienus 3aj1a4u COCTABJICH MPaBUIILHO,
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OCYIIECTBIIEH MT000p XUMHUYECKHX PEAKTHBOB U 000PYI0BaHMSI,

9KCTICPUMEHT BBIITOJIHEH TOJHOCTBIO,

JTAHO MOJIHOE OOBSICHEHNE U CAEIAHBI BRIBOEI.

OT1MmeTKa «4»:

TJIaH PeIIeHUs COCTaBJICH IPABUIIBHO,

OCYIIECTBIICH TIOJI00P XUMUYCCKUX PEAKTUBOB M 00OPYI0BAHMS,

OKCIIEPUMEHT BBITIOJTHEH ITOJTHOCTBIO,

JOMyIIEeHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMUOOK (B OOBSICHEHHH W BBIBOJIAX ).
OtrMeTKa «3»:

TUTaH PEIICHUs COCTABIICH MPABUIILHO,

OCYIIECTBIIEH MT000p XUMHUYECKHX PEAKTUBOB U 000PYI0BaHMSI,

JKCIICPUMEHT BBINIOJIHEH HE MEHEEe, YeM HAaIoJIOBHUHY,JOIYIICHa CYIeCTBCHHAS
omunoOKa B 00BSICHCHHH U BBIBOJAX,

OKCIIEPUMEHT BBITIOJHEH MMOJTHOCTHIO, OTYET HE COCTABIICH

JOTYIIEHBl HAPYIICHHUS TEXHUKH 0€30MMaCHOCTH, SKCTICPUMEHT BBITIOJIHEH MOJHOCTBIO,
CZIeJIaHbl HECYIIIECTBEHHBIC OMIMOKN B OOBSICHEHUH U BHIBOJIAX.

OTMeTKa «2»:

JOMYIIEHbl JBE W OoJyiee OMMOKM (B IUIAHE PEIICHHS, B IMOJ00pE XHMHYECKHUX,
PEaKTHBOB M 00OpYI0BaHUS, B OOBSICHCHUH U BBIBOJIAX ).

JIOTTYIICHBI HAPYIIEHUS TEXHUKH 0€301aCHOCTH

OtmeTKa «1»:

3a/1aya He peIleHa.

HE MPUCTYNUI K paboTte

OIIMCAHUE YYEBHO-METOAUYECKOI'O n MATEPHUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA

00 000 VOO 0OOO

o0 O 0O

HopMmaTuBHbIe ¥ HHCTPYKTHBHO-METOIMYECKHE MAaTepuajbl; MNepevyeHb
HEeO0XOUMBIX JIJIfl peajin3aliu NPorpaMMbl y4eOHO-MeTOAUYeCKHUX MOCOOHii;
Y4eOHbIe MOCOOUS HA EYATHOH OCHOBE
B nmpomecce 00ydeHUs XUMHUU HCTOJB3YIOT CIEAYIONIME TaONHIbl TOCTOSHHOTO
skcnoHupoBanus: «llepuoanueckas cucrema Xumniueckux aementoB . . Menaeneesay,
«Tabnuma pacTBOPUMOCTH KHUCIIOT, OCHOBAaHUN W CoOJNel», «IIEKTPOXUMHUUYECKUN Pl
HaNpsHKEHUM METAIIOBY» U Ap.

Cnmncoxk me4yaTHoOi y4eOHOM M METOAMYECKON JUTEepaTypbl (OCHOBHOW M
AOMOJTHUTEIbHOI) 1J1 yYuTesi
1) H.H. Tapa. IlporpamMmbl 061ieo0pa3oBaTtenbHbIX yupexaeHuii: Xumus: 8-9 kimacchl,
10 — 11 xmacesl. — M.: [Ipoceenienue, 2008.
2) Xwumwus. OcHoBbI o0mer xumun. 11 kiacc: yue6. s o0mieo0pa3oBat. yupeKIeHUN:
6a3zoBblii ypoBeHb / I'.E. Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocsemienue, 2016.
3) .I'apa H.H. Xumus. Ypoku B 11 kiacce: nocobue nis yuutenei o061eoopa3oBaTenbHbIX
yupexaennid. — M.: IIpocsemenue, 2009.
4) . Xumus. [unaktudyeckuit marepuan. 10 - 11 kmaccel: mocobue ansg yuyuteneu
o0meoOpa3oBaTebHbIX yupexaeHuii / A.M. Pagenkuii. — M.: IIpocBemenue, 2016.
5) Papenxuit A.M. KontposnbHbie pabotel mo xumuu B 10-11 kmaccax: mocobue nms
yuutens. — M.: I[Ipocsenienue, 2015.
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6)

7)

8)

9

Xumus. 3agadHUK ¢ «moMoImHUKOM». 10 -11 kmaccel: mocoOue I ydaniuxcs
obmeoOpazoBatenbHbIx yupexxaenuit /H.H. 'apa, H.U. 'abpycesa. — M.: IIpocsernienue,
2014.

Xumus. Opranndeckas xumus. 11 kmacc: yue6. s obmeoOpazoBar. YupexkaeHUH ¢
MPUI. Ha AJIEKTPOH. HocuTene: 6a30Beiii ypoBeHs/ I'.E. Pymasutuc, ®.I'. ®denpaman. —
16-e u3n. — M.: IIpocsewmenue,2017.-224 c.

OJIEKTPOHHOE TPWIOKEHUE K Kypcy «Xumus» [ ydamuxcs |1 kimaccos
0011e00pa3oBaTeIbHBIX yUPEKACHUN BBIIOJIHEHO 10 3akazy OAO H3pgaTenscTBO
«IIpocemenne». Pazpaborunk: 3A0 «ObpazoBanue-Menua»

I''E. Pymsutuc, ®.I'. Denpaman yuyeOHUK 1751 0OIIE00pa30BaTEIbHBIX YUYEOHBIX
3aBeneHui «Xumus. 11 kimace». M.: IIpocsemenue, 2016 T;

MNEPEYEHb IIU®POBBLIX OBPA3OBATEJBLHBIX PECYPCOB W WEB-CAHUTOB
HUHTEPHET.

[upokuii BBHIOOP ANEKTPOHHBIX TMMOCOOUN TPEJACTaBICH B €IWHON KOJUICKIIMH

uuppoBbIX 00pazoBaTeNbHbIX pecypcoB: http://school-collection.edu.ru/.

[lepeuenr Web-cailToB, peKOMEHyeMbIX IJI1 HCIOJb30BAaHUA B PabOTE YUUTEISIMHU

XUMHH:
Ne | HazBanue caiita uim ctaTbu Anpec (URL)
/1
1. | Kypnan «Xumusi: METOANKA http//www.chem.msu.su/rus/school/chemistry
MIPENO/IaBaHus B IIKOJIE» meth/welcome.html
2. | HIkonpHBIE yUEOHUKH 110 XUMUHU http://www.chem.msu.su/rus/school/
i 8-11 xnaccoB
00111600pa30BaTEIIHLHOM IITKOJIBI
3. | Alhimik http://eqworld.ipmnet.ru/indexr.htm
4. | C-BOOKS http://c-books.narod/ru
5. | ATOMBI B KpHCTaJLIax http://virlib.eunnet.net/win/metod materials/w
m9/
6. | Mup xumuu http://www.chem.km.ru/
7. | OnopHble KOHCIEKTHI 10 XUMUHU http://khimia.hlL.ru/
8. | OnbIThl 10 HEOpraHUYecKor xumun | http://shnic.narod.ru/
9. | OTKPBITHIN KOJUICIK: XUMUS http://www.chemistry.ru
10 | IlepBoHavaibHbIE XUMUYECKHE http://www-windows-1251.edu.yar.ru
TOHATHUS
11 | IlxonbHast XuMus — cipaBOYHUK 10 | http://www.schoolchemistry.by.ru
XVMHHU U aKTUBHAS TIOMOIIh
YUEHUKY WJTU CTYJICHTY
12 | Poccuiickuii 06pa3oBaTesbHbII http://experiment.edu.ru/catalog.asp?ob_nol26
. nopTa 19
13 | Kypc oprannyeckoi XUMHUHU 3a http://formula44.narod.ru
.| 10-i1 xnacc.
14 | Oprannueckast XUMHUS. http://cnit.ssau.ru/organics/
15 | XumMusg st Bcex. http://www.informika.ru/text/database/chemy/S

TART.html
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http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/metod_materials/wm9/
http://virlib.eunnet.net/win/metod_materials/wm9/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://www-windows-1251.edu.yar.ru
http://www.schoolchemistry.by.ru
http://experiment.edu.ru/catalog.asp?ob_no12619
http://experiment.edu.ru/catalog.asp?ob_no12619
http://formula44.narod.ru
http://cnit.ssau.ru/organics/
http://www.informika.ru/text/database/chemy/START.html
http://www.informika.ru/text/database/chemy/START.html

16 | Xumus. O6pa3zoBaTenbHbIA CalT http://hemi.wallst.ru/
JUTSI ITKOJIbBHAKOB

17 | Manynos A.B., Poguonos B.U. http://www.hemi.nsu.ru
OCHOBBI XMUU.

18 | Xumusi B OTKPBITOM KOJUICIKE http://www.chemistry.ru/

19 | Caiit 0 xumuu 1. http://xumuk.ru/

[lonHbIl mepeyeHb 3IIEKTPOHHBIX O00pa30BaTENbHBIX H3JAHUN MOXKHO HalTH B
nocooun «MHTEPHET — yuuremo: Xumus» A.9.Ilymkapés u ap. Yensounck, «B3rmsany,
2006r.

Jliss oOydeHus ydYamuxcsi OCHOBHOW IIKOJBI B COOTBETCTBUU C TPEOOBAHHSIMH
denepanbHOTO TOCYJAPCTBEHHOTO CTaHAApTa HEOOXOJMMA peaau3anus IeSTeIbHOCTHOTO
nmoaxona. JlesTenpHOCTHBIM MMOAX0J TpeOyeT IOCTOSHHOM OMOphI Iporecca OO0ydYeHHUs
XUMHH Ha JIEMOHCTPAIMOHHBIA SKCIIEPUMEHT, MPaKTUYECKUE 3aHATHS W JabopaTopHbIC
OIBITHI, BBHITIOJHSAEMbIC ydJammumucs. KaOuHeTr XuMHUH OCHAIEH KOMIUICKTOM
JEMOHCTPAIMOHHOTO U Ja00paTOPHOro 000PYIOBaHUS MO XUMHUU JJI1 OCHOBHOM IIKOJIbL. B
KaOMHETe XMMHUHU OCYIIECTBISAIOTCS KaK ypoyHas, TaKk W BHEypouHas (opMbl ydeOHO-
BOCITUTATEIIGHON JIeATENbHOCTH ¢ ywammmucsa. OcHamieHne cooTBeTcTByeT IlepeduHro
o0opysoBaHMsl KaOWHETAa XUMHH W BKJIIOYACT pa3JIMYHBIC THIIBI CPEACTB OOyUYCHHS.
Bonpmyro dWacte 000pyIOBaHHS  COCTaBIAIOT  YYCOHO-IPAKTHYECKOE H  y4eOHO-
nabopaTtopHoe 00OpYyJIOBaHHE, B TOM YHCJIE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJEIH,
npuOOpPEl M MHCTPYMEHTHI JJIi TPOBEJCHUS JICMOHCTPAIMA W TPAKTHYCCKUX 3aHITHM,
JI€eMOHCTPAIIMOHHBIE TAaOIUIIBI, BUJICO-, MEAHAOCHAIIICHUE.
B KOMIUIEKT TeXHHUYECKUX U UHGOPMAIMOHHO-KOMMYHUKATHBHBIX CPEJICTB
oOydeHHMs BXOAAT: ammaparypa Uil 3almuceid W BOCHPOU3BEICHUS  ayAHoO- U
BUJICOMH(POPMAIIUU, KOMITBIOTEP, MYJIbTUMEIUNUHBIA MPOCKTOP, JOCKA C HHTCPAKTHUBHOU
MPUCTABKOM, KOJUIEKIUSI MEa-PECYPCOB
Hcnonb30BaHue SKpaHHO-3BYKOBBIX U AJIEKTPOHHBIX CPEJICTB O0YUECHHUSI TIO3BOJISIOT:
S aKTHBHM3MPOBATh  JICATCIILHOCTh  OOYYalOIIMXCS,  IOJydaTh  0OoOjiee  BBICOKHE
KaueCTBEHHBIEC Pe3yNbTaThl O0yUCHHUS,

<& co31aBaTh MHAMBHIYaJIbHBIC 00pa30BaTEIbHBIC TUIAHBI U TIPOTPAMMBI.

< npu noarotoBke k EI'D obecrieynBaTh CaMOCTOSATEIBHOCTh B OBJIAJICHUU COJICPIKAHUEM
Kypca .

S dopmupoBarh MKT - KOMIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCIICIIHOCTH B Y4eOHOMU
JICSTCIIBHOCTH;

S ¢opmuposars YY/I;

Hamypanvhoie 00vexmut

HarypaipHble OOBEKTHI, HCMOJb3yeMble B OOYyUYCHHH XHWMHH, BKJIIOYAIOT B ceOs
KOJUIEKIIMM OPraHMYeCKUX BEILECTB, MPOAYKTOB HedrenepepaboTKu, 00pa3loB MOIOLIUX
CpPEICTB, IIIACTMACC, KAYIyKOB, BOJIOKOH U T. 1.

O3HakoMJIeHHE Y4YallMXCs ¢ OOpa3laMu HMCXOAHBIX BEIIECTB, MOJYHIPOIAYKTOB H
TOTOBBIX M3JICJIHMI IMO3BOJIACT MOJYYUTh HAMISATHOE MPEACTaBICHUE 00 ITHX MaTepualiax, ux
BHEIIHEM BHUJE, a TAKXKE O HEKOTOPBIX (pu3MUecKux cBoiicTBax. Komrekunn mucmonb3yrores
JUTS. O3HAKOMJICHHS YYAIIUXCS C BHEITHUM BUIOM M (PU3WYECKUMH CBOMCTBAMHU M3y4aeMbIX
BEIICCTB U MaTCPUAJIOB.
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Xumuueckue peakmuevt u mamepuavl
OOpamieHue co MHOTMMH BEIIECTBAMH TPEOyeT CTPOroro COONIOACHHS MPaBUII
TEXHUKH 0€30MacHOCTH, OCOOCHHO IpPHU BBIMOJHEHUH OMBITOB CaMUMHU ydamuMmucs. Bce
HEOOXO/IMMbIE MEphl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JTOKYMEHTAaX H
MHCTPYKLHUSIX.
Xumuueckan nadopamopuas nocyoa, annapamasl U npuodopvl
Xumudeckasi mocyAa MoJpa3eNsaeTcss Ha JBE TPYMIbI: JJis BBIIIOJTHEHUS OIBITOB
YYAIIUMUCS U JEMOHCTPALIMOHHBIX OIBITOB.
[Ipubopsl, anmapaTel U YCTaHOBKH, UCIIOJNB3YEMbIE HAa ypOKaX XHMHUH, MOIPA3IACISIIOT HA
OCHOBE MPOTEKAIONIUX B HUX (U3UYECKUX M XUMUUYECKHUX MPOIIECCOB C YYaCTHUEM BEIIECTB,
HaxOJSIIMUXCA B Pa3HbIX arperaTHbIX COCTOSHUSX.
Bae aToli kitaccudukanuy HaxXoAaTCs JBE TPYNIBI Y4eOHOU anmapaTyphl:

1) uist u3ydeHus: TEOPETUUECKUX BOIIPOCOB XUMUU;

2) s WUTIOCTPAllMA XUMHYECKUX OCHOB 3aBOJCKHUX CIIOCOOOB TMOJIYYEHHUS HEKOTOPBIX
BEILIECTB

BcnomorarensHy1o pojib UTPAIOT U3MEPUTEIIbHBIC U HarpeBaTelbHbIE MPUOOPHI, PA3IMUHbIE
MIPUCTIOCOOICHUS JIJIsl BHITTOJIHEHUS OTIBITOB.
Mooenu
OObeKTaMu MOJEIUPOBAHUS B XHMHUU SIBIISIIOTCS ATOMBI, MOJIEKYJIBI, KPHUCTAJUIbI,
3aBOJICKHE aIlIIapaThl, a TAKKE IPOUCXOAAIINE IPOLIECCHI.
B npenogaBannu OpraHMYECKOW XUMHUU UCIIOJIB3YIOTCS MOJIEIN KPUCTAJIIMUECKUX PELIETOK
anmMasza, rpadura, HabOpbl MoJeNel aTOMOB ISl COCTABJICHUS IIAPOCTEPKHEBBIX MOJIENIEH
MOJIEKYII.
Yueonwvie nocoous na neuammnoit ocnoge
B mporecce o0yueHuss XMMHHM HCIIOJIB3YIOT CIEAyIONe TaOIUIbl MOCTOSHHOTO
skcrioHupoBanus: «lleprnoanueckas cucreMa xumudeckux sneMeHToB . 1. Menneneesay,
«Tabnuua pacTBOPUMOCTH KHUCIOT, OCHOBAHHUW M coOJei», «DIEKTPOXUMUUYECKUN Pl
HANPSDKEHUN METAJIOBY» U JIp.

Jlist opraHu3anuu caMOCTOSITENIbHON paboThl 00YyYArOMIMXCS Ha YPOKaX HCIONB3YIOT
Pa3HOOOpAa3HbIE TUIAKTUYECKHUE MaTEepHANIbl: TETPAJAX Ha TIEYaTHOM OCHOBE WJIU OTJIEIbHbIE
paboune JTUCThl — HHCTPYKIUHU, KAPTOUKH C 3aJaHUSAMH Pa3HOW CTENEHU TPYAHOCTH IS
M3Yy4Y€HHUs HOBOIO MaTepHalia, CaMOIPOBEPKU U KOHTPOJIS 3HAHUIA.

Texnuueckue cpeocmea odyuenusn (TCO)

1. Kommuiekc TeXHUYECKMX CpEACTB OOy4YeHHUs T[enarora ¢ BO3MOXHOCTBIO
B3aMMOJICHCTBUSI C WHTEPAKTHUBHBIMU CpEIaMH U TUPAXKUPOBAHUS Pa3qaTOUYHBIX
MarepuasoB

2. Komruieke conmpoBOXkAatoIero HarjsaIHOT0, JEMOHCTPAIMOHHOTO U 1a00paTOpPHOIo
o0OpyIOBaHMS NJis 3aKPEIUICHUS 3HAHWM, MOJYYEHHBIX M3 HMHTEPAKTUBHBIX CPEJ
JUISL Kypca XUMHH, Ha TIPAKTUKE

3. Kommiekc nHTEpaKTUBHBIX YYEOHBIX Cpea ISl Kypca XUMUU

4. Kommiekc upoBbIX U3MEPUTEIBHBIX MPUOOPOB I Kypca XUMUHU ISl TIeJlarora ¢
BO3MOKHOCTBIO KOMMYTAIIUH C TEXHUYECKUMU CPEJACTBAMU 00YUYEHHUS Meaarora

[Ipy wucnonb30BaHMM TEXHUYECKUX CPEICTB OOYy4YeHUsS CIEAyeT YYUTHIBATh
BpEMEHHbIE OrpaHuyeHusi, Hasaraemble CaHuTapHbiMU npaBwiiaMu U HopMmamu (CanlluH).
HenpepsiBHasg npo0KUTENBHOCTh JAEMOHCTPALIMM BUIEOMATEPUATIOB HA TEJIIEBU3MOHHOM
9KpaHe W Ha OOJIBIIOM 3KpaHe C MCIOJIb30BAHUEM MYJIbTUMEAMMHOTO IMPOEKTOpa HE
JOJDKHA MpeBBIAaTh 25 MuH. Takoe ke orpaHnueHue (He 6ojee 25 MUH) pacIipoCTpaHICTCS
Ha HENpPEpPHIBHOE HCIOJb30BAHWE HWHTEPAKTUBHOM JOCKM M Ha HENPEPBIBHYIO paboTy
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00y4JarIuXcsi Ha MEPCOHAIBHOM KOMITbIOTEpe. UHCIIO ypOKOB C UCIHOJIB30BAHUEM TaKHX
TEXHUYECKHX CpEACTB OOy4YeHHs, KaK TEJIIEBH30p, MYJIbTUMEIUNHBIA IPOEKTOD,
MHTEPAKTUBHAs JI0CKa, JOJKHO ObITh HE OoJiee IIECTH B HEAEII0, a YUCIO YPOKOB, KOI'/a
oOy4aromyecs paboTaroT Ha MEPCOHATBFHOM KOMITBIOTEPE, — HE O0jiee TPEX B HEMEIIO.

Oobopyoosanue kabunema xumuu

Kabuner xumuum  000OpyAOBaH cCHEUUAIbHBIM JAEMOHCTPALIMOHHBIM cTOJIOM. [is
oOecriedeHus] Jydllled BUIMMOCTH  HA JEMOHCTPALMOHHBIM CTOJI YCTaHaBIMBAETCA
JEMOHCTP. CTOJHK.

B xabuHeTax XMMHUU YCTaHOBJIEHBI IBYXMECTHbIE YUEHUUECKUE J1a00paTOPHBIE CTOJHI .
Y4yeHuyeckne CTOJIBI HMMEIT IOKPBITHE, YCTOWYHMBOE K JICMCTBHUIO arpeCCUBHBIX
XUMUYECKHX  BemecTB. KabwHeT XuMum  00OpyIOBaH  BBITSDKHBIM  ITKadowm,
PaCIIOJIOKEHHBIM BO3JIE CTOJIA YUUTEIIS.

VY4eOHble JOCKM  M3TOTOBJIEHBI W3 MAaTEpUAOB, HMEIOIIMX BBICOKYIO aJre3uio C
MaTepualaMy, UCHOJb3YyEeMbIMHU JJIsi MUCbMa, XOPOLIO OYMILNAKOTCA BIIaXXHOW ryOkoi. B
KaOWHEeTe XMMHH UMEETCS arTeyKa

Texnnueckue cpeacrsa odyyenus (TCO)

Kommiekc  TexHMYEeCKMX  CpeACTB  OOydeHHMs Imeaarora €  BO3MOYKHOCTBIO
B3aUMOJICHCTBUSA C MHTEPAKTUBHBIMU Cpe€JaMUd M TUPAKUPOBAHMUS  pa3laTOYHBIX
MaTepHUAIOB

1. KoMmieke compoBOXAArOMIEro HarisJHOro, JAEMOHCTPALMOHHOTO W J1abOpaTOpHOTro
o0opyIOBaHMS Uil 3aKpEIUICHUs] 3HAHWM, IMOJYYEHHBIX M3 MHTEPAKTUBHBIX CPE. UL
Kypca XMMUH, Ha IPAKTHUKE

2. Komriekc MHTEpaKTUBHBIX YU€OHBIX Cpesl JUIsl Kypca XUMHUU

3. Kommieke nu¢poBbIX M3MEPUTENBHBIX MPUOOPOB AJIsl Kypca XMMHUHU Ui MeJarora c
BO3MOKHOCTBIO KOMMYTAllUU C TEXHUYECKUMU CpeACTBaMU 00yUYeHUs Me1arora

[Ipy uUCHONB30BAHUM TEXHUYECKUX CPEACTB OOY4YeHHs] CIEeIyeT YYHUTHIBATh
BpEMEHHbIE OrpaHUYeHHUs], HanaraeMmble CaHuTapHbIMU npaBuinamMu U Hopmamu (CanlluH).
HenpepbiBHas NPOJOIKATENBHOCTD JIEMOHCTPALMUA BUAEOMATEPUAIOB HA TEJIEBU3MOHHOM
9KpaHe U Ha OOJBIIOM 3KpaHE C HCHOJIb30BAaHHEM MYJIbTUMEAUWHOTO IPOEKTOpa He
JIOJDKHA TpeBblmaTh 25 wMuH. Takoe ke orpanuyeHue (He Oonee 25 MuH)
pacnpocTpaHsieTcss Ha HENPEPbIBHOE MCHOJIb30BAaHUE WHTEPAKTUBHOM JIOCKM W Ha
HENPEPBIBHYIO paboTy 00ydaromuxcs Ha IepCOHATbHOM KOMIIbIOTEpE.

Cnucok nme4yaTHom JIUTEPaTypshl 115 00y4aI0LIHXCH
1. Pymsutuc T'.E., ®enpaman @.I'., Xumuss. OcHoBel 00miet xumuu. 11 kmacc. — M.:
IIpocsemienue, 2016
2. bubnuoreka HAay4YHO-NONYJSPHBIX W3JAaHUN IS TOJYYCHHs JIOTOJIHUTEIbHON
uH(popMaLMHK 110 IpeaMeTy (B KaOMHeTe XMMHUU U B IIKOJIbHON OMOIMOTEKE).

Oopa3oBaresibHbIe pecypcbl ceTd UHTepHeT AJ151 00y4aomuxcst
1) school-collection.edu.ru Komnekiust uudpoBbIx 00pa30BaTeIbHBIX PECYPCOB
2) http://hemi.wallst.ru/ Xumwusi. O6pa3oBaTeIbHBIN CAUT AJIA KOJIbHUKOB
3) http://alhimikov.net/ Tlone3nas nHdopmarys Mo MKOJIBHOMY KypCy XUMUU
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TemaTu4yeckoe MNIAHUPOBAHUE Y4eOHOI0 MAaTepHAJIa IO XUMUM

s m3ydenusi npeamera no YMK I'.E. Pynzuruca u @.I'. ®enbamana 11 kaace

(2 uaca 6 neoenio, 6 meuenue 200a - 68 uacos)

Cpoxu Ne Tema ypoka DJIeMeHTbI TpeGoBanusi K ypoBHIO Kpurepun onenku DopMbI U dom.
BLINOZHCHNA | yhoka/ CO/IepPIKAHUSA MOATOTOBKH METOAbI 3a/1aHNe
Inan | ®Pakr

JlaTa
npose
AeHUs
Teopernueckue OCHOBBI 001IEH XMMUHU
Tema 1. BaxkHelMe XUMHY€ECKHE MOHSITHA U 3aKOHBI (8 4acoB)
l. Crpoenue atoma. SAapo | 3HaTh OCHOBHBIE Kpurepuu onenku Unpusunyanbha, §1,c.6.B.
A X o ( o ) ) (bponTanbHasi, padora, 2.3
TOM. XUMHUYECKUM MPOTOHBI, HEHTPOHBI) | XMMUYECKHE  MOHATHS: TEOPETHYECKHX pabota ¢ yueGmuKom, | 2
aneMeHT. M30Tomsl. Y DJIEKTPOHBI. BEIIECTBO, XUMUYECKUN 3HAHUU CroBecHbI, [Toaroro
M30To01IEL. JJIEMCHT, aTOM, MOJICKYJIa, HarJIsHbIH, BUTKECS K
o YaCTUYHO-TIOMCKOBBII.
[ToBTOpenue npoitnenHoro B | CocTtaB aTOMHBIX SIIEp | OTHOCUTENIbHAS aTOMHAs KOHTP.p
10 k1. U MOJIEKYJISIpHAsi Macchl, I . ao.
CPBUYHBIN
WOH, U30TOIIbI; YMETh KOHTPOJTh 3HAHMiA
ONpEAEATh 3aps] HOHA
2. BxoaHasi KOHTPOJIbHASA KonTponbHas pabota YcBOEHHE OCHOBHBIX BBoHBII KOHTPOJIH
padora Nel 3a kypc 10 kimacca AJIEMEHTOB COJIEP KAHUS
Kypca xumui 3a 10 kiace
Kpurepnu onenku
YMEHUU pelaThb
pacyETHBIE 3a/1a49H.
3. 3aKOH COXpaHEHUsI MacChl U | 3aKOH COXPAHEHUS YMeTh NPUMEHSATh 3aKOH Kpurepuu onenku WunuBunyansHa | §2,c.9.
SHEPruM B XUMUU Macchl BEUIECTB. 3aKOH | COXPaHEHMsSI MacChl TEOPETUUECKHUX s, ppoHTanbHas, | Ne2-4
COXpaHEHHUS U BeIlleCTBa 3HAHUMH. pabota, pabota
npeBpamenus. Jledexr C YUeOHHKOM,
MAacCCBhI CoBeCHBIN,
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HaTJISITHBIHN,

YaCTUYHO-
MTOMCKOBBIH.
Ilepronnueckuii 3aK0H. Crpykrypa I1.C. 3HaTh OCHOBHBIE Kpurepun onenku Wnnusunyansua | §3,c.14-
Pacripenenenuie 371€KTPOHOB | IVIaBHBIE M MOOOYHBIE | XUMUYECKHE TMOHSATHUS: TEOPETUUECKHUX 1, ppoHTanbHas, | 15,No 2-
B aTOMAax 3JIEMEHTOB MaJIbIX | MOATPYIIIHI, MAJIbIE U MEePEXOIHBIEC FTIEMEHTHI. 3HAHUH. paborta, padota | 4,TecTsl
HEPUOOB. 00JIbIIIKE TIEPUOIBI. YMeTh orpenensith C Y4eOHUKOM,
Opb6wurains, s-, p-, d- MAaKCHUMaJIbHOE YHCIIO CoBeCHBIH,
opbuTanu, 9JIEKTPOHOB Ha YPOBHE HATJISTHBIN,
SHEPTEeTUYECKUE (cmoe) o popmyie, YaCTUYHO-
MOIYPOBHHU, CIIHH, XapaKTepU30BaTh MOPSIOK MTOMCKOBBIH.
criapuBaHue 3aM0JIHEHHUS JIEKTPOHAME
AJIEKTPOHOB MOJIypOBHEHN B aTOMax [TepBuuHnbIit
XUMUYECKHUX JIIEMEHTOB C KOHTPOJIb
Nel mo Ne38, 3amuceIBaTh 3HAHHI
WX DJIEKTPOHHBIC
dbopmynsl u rpaduyeckue
CXEMBI.
YMeTh naBath
XapaKTEPUCTUKY
XUMHYECKHX IJIEMEHTOB
10 MOJIOKEHUIO B
NEPUOINUECKON cUCTeME U
CTPOCHHUIO aTOMa.
Pacnpenenenue 3nekTpoHOB 3HaTh OCHOBHBIE Kpurepuu onenku WunuBunyansHa | §4,c.22
B aTOMax OOJIBIINX XUMUYECKHE TOHSITHS: TEOPETUUECKHUX s, ppoHTanbHasy, | Ne 1-5
1105702 (00 (0):! MEPEXO/IHBIEC SJIEMEHTHI. 3HAHUH. pabota, pabota
YMeTh onpeaenirThb C Y4eOHUKOM,
MaKCUMAJIbHOE YHCIIO CiioBecHbIH,
3JIEKTPOHOB HA YPOBHE HarJIsHbIHI,
(cmoe) mo opmyie, YaCTUYIHO-
XapaKTEePU30BaATh MOPSIOK MTOMCKOBBIH.
3aMoJIHEHHS AJIEKTPOHAMH
MIOAYPOBHEHN B aTOMax [TepBuuHBIi
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XHMUYCCKHX DJIEMCHTOB,
3aIMCHIBATh UX
3NEKTPOHHBIE HOPMYIIBI U
rpaduueckue CXeMel.
YMeTh naBath
XapaKTEPUCTUKY
XHMHYECKHX 3JICMEHTOB
10 TIOJI0KCHUIO B
MIePUONYECKON CUCTEME U
CTPOEHUIO aTOMa.

KOHTPOJIb
3HAHUH

ITonoxenune B IICXD
BOJIOpPO/Ia, TAHTAHOUJIOB,
AKTUHOMJIOB MICKYCCTBEHHO
MOJIYYCHHBIX JIEMEHTOB

JIaHTOHOUIBI,
AxTtunounasl. ickycTBe
HHO T0JIy4Y€HHbIE
3JIEMEHTHI.

YMeTb 40Ka3bIBaTb
[BOMNCTBEHHOE
NnosIoKeHne BogopPOAa B
nepuoamyeckoi cucteme,
onpenenstob
MECTONONOXKEHNE
laHTaHOMA0B U
aKTMHOWNAOB.

3HaTb 3HaYeHue
nepmoamMyYecKoro 3akoHa u
nepuoamyYecKoi cucTeml

Kputepuu orneHku
TEOPETUUECKHUX
3HAHUH.

NupusunyansHa
s, pOHTATbHAS,
pabora, pabora
C Y4eOHUKOM,

§5 c.25,
Neq

BanenTHOCTE U BaJIeHTHBIC
BO3MO>XHOCTH aTOMOB

HepnonnquKoe HU3MCHCHUC
BAJICHTHOCTU U paJuyCOB
aTOMOB.

BanentHbie
BO3MOXKHOCTH.
CBobopHbIE OpOHTANH,
H3MeHeHns aTOMHOIO
paauyca, yucna
JHEPreTUYECKUX
YPOBHEH, Uncia
BaJICHTHBIX
JJIEKTPOHOB B
Iepuojax u rpymnmax
[ICX9

3HaTh BaJICHTHBIE
BO3MO>KHOCTH aTOMOB
3JIEMEHTOB 2 MaJjoro nepuoa,
YMETb OOBSACHATH NPUUUHY HX
BhIcIIel BaieHTHOCTH (IV).
Ymers onpenenits
BaJICHTHOCTH JJICMEHTOB TIPU
00pa3oBaHUM XUM. CBSI3U TIO
JIOHOPHO-AaKICTITOPHOMY U
00OMEHHOMY MEXaHH3MY. YMeTh
COCTaBIIATH Tpadudaeckue
CXEMBI CTPOCHHUS BHEIITHIX
AJIEKTPOHHBIX CIIOEB aTOMOB,

Kpurepun ouenku
TEOPETUYECKUX
3HaHui. Kpurepun
OLICHKUA YMEHUH
pelLIeHNs PaCYETHBIX
3a/1a4.

Kpurepnun onenku
TEOPETUYECKUX
3HAHUM.

CrnoBecHbIH,
HaTJISIHBIHN,
YacTUYHO-

ITOMCKOBBIH.

[TepBuuHbIit
KOHTPOJIb

§6
C.31
Ne4-7
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[MOKa3bIBAIOIIUE BAJICHTHLIE
BO3MOYKHOCTH HEKOTOPBIX
aTOMOB XMM. DJIEMEHTOB B
BO30YXIEHHOM H
HEBO30YKIEHHOM
COCTOSIHU Y ME€Th
XapaKTepu30BaTh U3MCHEHUE
paxnycoB aTOMOB XUM.
3JIEMEHTOB TI0 TPYIIaM U
nepuoiaM, O0BSICHATH TPUUNHBI
JTHUX U3MEHEHHH, UX BIUSIHHE
Ha BaJICHTHOCTH U O-B CBOMCTBA
aTOMOB.

Tema 2. CTpoenne BeniecTBa (7 4acoB)

9. OCHOBHBIE BUJIBI KoBaneHntHas cBs3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepuu onenku CI10BeCHBIH, §7,10
XUMUYECKOU cBsi3u MloHHAsh | pa3HOBUJIHOCTHU U CBSI3U, BUJbI XUM. CBA3H, TEOPETHUYECKUX HaIJISIHbIN, ctp. 33
Y KOBAJICHTHAs CBSI3b MEXaHU3M MEXaHU3MBI UX 3HAHUMH. YaCTUYHO-

o0pa3oBaHus o0Opa3oBaHusl. MTOMCKOBBIH.

10. CocraBneHue 31eKTPOHHbBIX YMeTh onpeaensaTh BUA Kputepuu onenku §7 c.33-
dbopMyI1 BelecTs ¢ XUM. CBSI3U B IIPOCTHIX U TEOPETHYCCKHUX 34
KOBAJIEHTHOM CBSI3bIO CIIOXHBIX BEIIECTBAX, 3HaHUM.

11. Meramnn4deckas CBA3b. DNEKTPOOTPULIATENILHO | COCTABIIATH CXEMbI Kpurepnun onenku [IepBruHBbIi §8,¢c
Bonoponnas cBs3b. CTh 00pa30BaHus BEWIECTB C TEOPETHUUECKUX KOHTPOJIb 37Ne3

Bonopoanas, pa3JIMYHBIMHY BUJAMH 3HAHUH. 3HAHUN TECTBI
MeTaJuIn4ecKas CBA3U
CBSI3b YMeTh OOBICHSTH

MEXaHU3M 00pa30BaHus

JIOHOPHO-aKLENTOPHOM,

KOBAJICHTHOM CBSI3H,

0COOEHHOCTH BOJIOPOIHOM

CBSI3H.

12. [IpocTpancTBeHHOE 'uGpuauzanms 3HaTh OCHOBHbIE Kpurepuu onenku §9,c.43
CTPOEHHUE MOJIEKYJTT aTOMHBIXOpOuTaNen XapaKTEPUCTUKU XUM. TEOPETHUYECKUX Nos,

CBS3U (IJIMHY, SHEPTHIO, 3HAHUH. TECThI

HaIIpaBJICHHOCTD,
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HACBIIAEMOCTb).

YMeTh J0Ka3bIBaTh
3aBUCHUMOCTD 3THX
XapaKTePUCTHK OT
pa3InyYHbIX (AaKTOPOB
(mpo4HOCTH — OT
NepEeKPhIBAaHUS
3JICKTPOHHBIX 00JIAKOB,
rUOpUAN3AIUS CBSI3U U
IIp.; HACHIIIIAEMOCTh — OT
BaJICHTHBIX BO3MOKHOCTEH
aToma H Jip.)

3HaTh pa3nuyuHbie (HOPMBI
MOJIEKYJI, OIIPEIEIIEHNE
BEIIECTB MIOCTOSTHHOTO U
IIEPEMEHHOT'0 COCTaBa,
pa3IMYHbIC BUJIBI

KPUCTALTHICCKHIX
pEIIETOK.

CtpoeHune KpucTasioB. BemectBa 3uHarh paznuunbie Gopmbl | Kpurepun omeHkn §9,c. 48
Kpucrannuyeckue pemerk. | MOJEKYJISPHOTO U MOJIEKYJI, OTIpe/IeIICHNE TEOPETUUECKHUX Ne5

HEMOJIEKYJISIPHOTO BEIIICCTB IIOCTOSTHHOTO U 3HAHHMH.

CTPOCHHSI.. MEPEMEHHOT0 COCTaBa,

Kpucraimnmaeckue u pa3TUYHBIC BUJIBI

amMop(HBbIE BEIIECTBA. | KPUCTAIIMYECKHUX

Tunbl pEETOK.

KPUCTAJUTMYECKUX
pelieTok (aTomHas,
MOJIEKYJISIpHAsl, HOHHAs
Y MEeTajIndecKasi).
3aKOHOMEPHOCTh
CBOWCTB BEILIECTB OT
TUIIOB
KPUCTAJUIMYECKOU
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PELIETKHU.

14. [TpuumnaBl MHOTOOOpA3Us N3omepust, romosorus, Kpurepun onenku §11,c.51
BEILECTB AJUIOTPOIIHUSA. TEOPETHUUECKUX Ne4-5
3aauyy: BIYUCIICHUE 3HAaHUU.,YMEHUI
Macchl IPOIYyKTa pelaTh pacyeTHbIe
peakiuu (KoJIn4ecTBa 3a7a4H.
BEIIECTBA, 00bEMA)
€CJIU JJIs er0
MOJIy4EeHUs JaH
pacTBop ¢
ONpEeICIICHHOMN
MacCOBOM JOJIEH.
15. KontpoabHnas padora Ne2 | Baxuelimue Kpurepuu onenku
mo remaM «BaxkHeiiue XAMHUYECKHE 3aKOHBIL, NMUCbMEHHBIX
XHMHUYeCKHe MOHATHS U [13 u IICXD Ha ocHOBE KOHTPOJIBHBIX PaboT.
3aKoHbI», «CTpoeHune YUEHHUS O CTPOCHUHU
BeLIeCTBAa» atomoB. CTpoeHue
BELIECTBA.
Tema 3. Xumunueckue peakuuu (7 4acoB)
16. Knaccudukanus OBP. O6patumsie u Hwmerts npencrasnenue o Kpurepuu onenku §12,c 58
XUMUYECKHUX PEAKLIUN HEoOpaTUMbIE XUM-0i (hOpMe IBUIKECHUS | TEOPETUIECKHUX Ne 1-3,
peakuuu. JK30- U MaTepUH. 3HAHUM. 5-7
SHAO0TEPMUYECKUE 3HATh CYLIHOCTb XUM-I
peakuuu. [IpaBuiio peakLmu, 3aK0H
IIPOTEKAHUS PEAKIUI B | COXpaHEHMsI MAacChl U
pacTBopax SHEPIHH, €ro 3HaYCHHUE.
17. Knaccuduxanms 3HaTh NPU3HAKU Kpurepun ouenku §12,c 58
XUMUYECKHUX PeaKLUid KJIacCHU(UKAIIUU XUM-X TEOPETHUUECKUX Ne 4,,
peakIui. 3HAHUM. 8-10

YmMets knaccuuuupoBarthb
MPEIIOKCHHBIE XUM-€
peakly Ui CaMUM
MPUBOJANTH MPUMEPHI HA
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pa3HbI€ TUIIBI PEaKIni

18. CKopOoCTbh XMMHUYECKUX CKOpOCTh XMMUYECKUX | YMETh O0BsCHATE MeXaHu3Mbl | KpuTepuu OLICHKU §13,Tecr
peakiuii PEaKIIHiA. PCaKI1H Ha MPUMEPE Opr-X 1 TEOPETUYECKHUX Bl
AKTI/IBI/I ) HCOpPIraH-X BCUICCTB. o
pOBaHHBII v 3HAHUH.
METb pCIlIaTh 3aJla4 Ha
KOMILIEKC. 3aKOH TeIIoBOit ShdeKT.
ACUCTBYIOIIMUX MACC. 3HaTh NoHATHE CKOPOCTH I
19. CKOpOCTh XMMUYECKUX Xumuueckas TOMOTCHHOM ¥ T€TEPOreHHOM Kputepuu onenku §13,x0H
peaknuii. Kunernuaeckoe KkuHeTHKa. ['oMorennas | PEAKIHHI TEOPETUUCCKHX CIIEKT
3HaTh (aKTOPHI, BIUAIONINC HA .
ypaBHEHHE PEAKIUH. U TETEPOTCHHAS CPEMA. | conocrs, peaxuun (mpuposta 3HAHUMH.
DHeprusi akTUBAIUH. pearupyoIiX BElIecTs,
Kuneruueckoe KOHLIEHTpAaLus, IUI0IIab
ypaBHeHHe peaKHI/II/I COITPUKOCHOBCHMNA,
TeMmIepaTypa)
Ymerb 00BACHATH ACHCTBHE
Ka)X10ro (hakTopa, BIHSIOLIEro
Ha CKOPOCTb pEaKIu Ha
npuMepax.
20. Karanuz Karanus, katanmzarop, | 3HaTe nomstue ckopoctd st | KpuTepuu OICHKH §14,¢.70
HHTHOUTOD TOMOTCHHOM 1 IeTCPOICHHOM TEOPETUICCKUX Ne 4
pCaKkuu. 9
3HAHUMH. TECThI
3HaTh QaKkTOPHI, BIUSIOIIUE HA
21. XUMHYECKOE paBHOBECHE U | XUMHUYECKOE CKOPOCTH peaKiuy (pHpoa Kpurepuu onenku §15,¢.73
CIOCOOBI €r0 CMEIICHUS paBHOBecue. [IpuHIIUIN | pearupyrouux BeiecTs, TEOPETUUECKHUX ,Ne3 3an
JlelllaTense KOHIEHTPAIHs], IUIOIIA/Ib 3HAHUM. auu

CONPUKOCHOBEHNS,
TeMIepaTypa)

YMmersh 0OOBSACHATH IENCTBUE
KaX0T0 (paKkTopa, BIUSIOMIETO
Ha CKOPOCTH PEaKINU Ha
TpuMepax.

3HaTh QaKkTOPHI, BIUSIOIIUE HA
CKOPOCTh PeaKIiu
(kaTanuzatop)

3HaTbh CYIHOCTh U MEXaHHU3M
KaTaJn3a, IpIMEHEHHe
KaTaJln3aTopa U HHTHOUTOpa Ha
TIPAKTHKE.
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22. Ypok-060011eHre TI0 TeMe Kputepuu onenku . Pabora B

«XHUMHYECKUE PEAKITUN TEOPETUUECKHUX napax.
3HAHUM.
Tema 4. PactBopsl (7 yacoB)
23. JucnepcHble cCUCTEMBI JucnepcHsie 3HaTh NOHITHE Kpurepuu onenku §16,c.78

cuctembl.PacTBOpHI. «JUCIEpCHAs CUCTEMAY TEOPETUUECKHUX Nel-3
I'pyboaucnepcHbie YMeTh XapakTepu3oBaTh 3HAHUH.
cucreMbl. KosionHeie | cBOMCTBa pa3iaMuHbIX
PacTBOPBL. ASPO30JIH. BUJIOB TUCTIEPCHBIX

CHUCTEM, yKa3bIBaTh

MPUYUHY KOATYyJISIUN

KOJUJIOMJIOB ¥ 3HAUYEHUE

9TOTO SIBJICHUS.

24. CriocoOb! BEIpaKEHHS MoutsipHas YwMers pemiats 3a1aun Ha | Kpurepun oneHku §17
KOHIIEHTPAIIUU PacTBOPOB KOHIIEHTpAaLUs MPUTOTOBJICHUE PACTBOpPA | TEOPETUUECKUX ,c. 81

25. Pemenue 3anau Ha ONPEACICHHON MOJISIPHON | 3HAHWM.,yMEHUU 3a1.1,2
MPUTOTOBJIICHHE PAaCTBOpa KOHLIEHTpalUu peliaTh pacyeTHbIE §17
OIpeIeIEHHON MOJIIPHOM 3a/1a4H. c. 81
KOHIEHTpallUU 3a1.3.4.

26. IIpakTuyeckas pabora Nel YMmerb rotoBuTh pactBop | Kpurepuu ounenku [IpakTrueckas [Toxaroro
IIpuroroB/ieHue pacTBopa OIPENIEICHHON MOJISIPHOM | IPAKTUYECKHUX pabota. PaGora | BUTH
¢ 32/IaHHOI MOJISIPHOM KOHIICHTpaluu. Y MeTh YMEHHH. B Mapax OTYeT
KOHIeHTpauuei 10JIb30BaThCS

71a00paTOPHBIM
000pYIOBAaHUEM.

27. DNEeKTPOIUTHYECKAS DNEeKTPOIUTUYECKAS YMmeTh 00bsicHATh, ToueMy | Kputepuu oneHku §19c¢
auccounanua. BonopoaHslil | guccouuarus. pacTBOPBI BEIIECTB C TEOPETUYECKUX 88,Ne 2-
[10Ka3arellb. CunbHble U cradbie MOHHOM U KOBAJICHTHOU 3HAHUM. 7

AIEKTPOJIUTHI. MIOJISIPHOM CBSI3BS
Bogopousiii MPOBOJST NEKTPUUECKUI

nokazatensb (pH).

TOK.
YMmetb onpenensats Ph
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CpEeJibI C TIOMOIIBIO
BOJIOPOIHOTO TIOKa3aTeJIsl

28. Peakiiun mvonHoro ooMeHa Peaknum moHHOIO YMeTb OOBSICHATE C Kputepuu onenku §20,c.
oOMeHa no3uuii TO/] cylmHoCTh | TEOpPETUYECKUX 92 Ne2-5
XUMUYECKUX PEAKIUH, 3HAHUMU.
IIPOTEKAIOIIMX B BOJIHOU
cpene.

29. I'maponu3s opraHnyeckux u I'upponus 3HAaTh CYIIHOCTb Kpurepnun onenku §21,c.97
HEOPraHUYECKUX HEOPraHUYECKUX TUAPOIIU3A. TEOPETUUECKHUX No6-7
COCTMHEHU M (coneit) n YMeTb cOCTaBIsATh 3HAHUMH.

OpPraHUYECKUX ypaBHEHHUS peaKIuit

(CTIOKHBIX APUPOB, TUAPOIN3A.

YTJIEBOJIOB, OCIIKOB)

Tema «dieKTpOXUMHUYECKHE PeaKInM»(S 4acoB)

30. XHUMHUYECKNE UCTOYHUKHU lNaneBanMYeCKUA YMeTh OOBSICHUTD Kpurepnun onenku §22,c
TOKa 3JIEMEHT. DJAEKTPOIbI. MPUHIIUI Pa0OTHI TEOPETUYECKUX 102.Ne5-

Anoxn.Karon.Akkymyn | ranbBaHUYECKOI'O 3HAHUM. 6
ATOP.TOIUIMBHBIIRIIEME | SJIEMEHTA.
HT.OJEKTPOXUMHSL.
31. Pan ctanmapTHbIx Pspn crannapTHbIx 3HaTh, KaK YCTPOEH Kpurepuu onenku §23,c.10
3JIEKTPOJIHBIX MOTEHIIUATIOB | AJIEKTPOIHBIX CTaH/IapTHBIN TEOPETUUECKHUX 7.Ne8-9
MOTEHIIUAJIOB. BOJIOPOJHBIN AIIEKTPO/I. 3HAHUMH.
CrangapTHble yCIOBUS. | YMETh M10JIb30BAThCS
CranpapTHbIi PSIOM CTaHJIaPTHBIX
BOJIOPOJHBIN IEKTPOJ. | BOAOPOIHBIX
MOTEHIIUAJIOB.
32. Koppo3zus meransnos u ee Koppo3susi. 3HaTh OTIINYMS Kpurepun ouenku §24,
NpeaynpexIeHe Xumuueckas XUMUYYECKON KOPPO3UH TEOPETUYECKUX c.112,Ne
KOppo3us, oT 3HAHUM. 4-5
ANEKTPOXUMUYECKAs INEKTPOXUMUYECKOMN.3HAT
Koppo3us. CriocoOsr b CIIOCOOBI 3aIUTHI
3aIUTHIL MET.M3AENUi OT KOPPO3HUH.
33. DJIEKTPOJIN3 DJIEKTPOJIN3 3HaTh, KAKKE MPOIIECCHI Kputepuu oneHku §25, c.
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MPOUCXOJAT HA KATOJIE U TEOPETUYECKUX 118
aHO/I€ TIPU AIIEKTPOJIN3E 3HaHUH. Ned 6.
pacIiyiaBoB U pacTBOPOB [Toaroro
coJiei. BUTBCA K
YMeTh cOCTaBIATh KOHTP.p
CyMMapHbI€ ypaBHEHUS abore
peaKIui SIEKTPOIH3a.
34. HUTorosasi KOHTPOJIbLHAA Kpurepnu onenku Hrorossii
padora Ne3 3a I mosryroame IIACbMEHHBIX KOHTPOJIb
10 pasjeny KOHTPOJIBHBIX PadOT. | 3HAHUU 1O TEMeE,
«Teopernueckue 0CHOBBI WHAUBHIyaJIbHA
XUMH I s paboTa
Tema 6. Merasasbl. (12 yacos)
35. OO6mas XxapakTepucTHKa Mertannsl. Ilomoxxkenue | YMeTh naBaTh Kputepuu onenku NunuBunyansHa | §26,c.
METaJUIOB Mmetaiios B [1C XapaKTEPUCTUKY TEOPETHYECKUX s, ppoHTanpHas, | 123 Ne
DIEeKTPOXUMHUYECKU I XUMUYECKHUX AJIEMEHTOB — | 3HAHMI. pabora, pabora | 6-
psa HaNIpsKEHUH MeTaJuioB (s-, p-,d- C YUeOHHKOM, 7,TecThl
METaJIJIOB. 3JIEMEHTOB) 110 CrnoBecHbIH,
MIOJIO’KEHUIO B IEPUOU- HaTJISITHBIN,
YECKOU cucremMe 1 YaCTHYHO-
CTPOCHUIO aTOMOB. MTOMCKOBBIM.
3HaTh CTpOEHUE,
CBOICTBa, CIIOCOOBI [IepBruHbIi
MOJTyYeHUs! U IPUMEHEHHE KOHTPOJIb
MPOCTBHIX BEMIECTB 3HAHUM

METAJIO0B.
YMeTh TIoKa3hIBaTh
XAMHUYECKHE CBOMCTBA
METAaJUIOB, 3alIMCHIBATh
ypaBHEHUS peaKiuii B
MOJIEKYJIIPHOM U
OKHUCJINTEILHO-
BOCCTAaHOBUTEILHOM BHJIE.
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36. 00630p METAIIIMYECKUX Mertannsl A-rpyni YMeTh XapakTepu3oBaTh Kpurepun ouenku §27,c.
3JIEMEHTOB A-Tpynn XMMHYECKHUE CBOMCTBA TEOPETUYECKUX 131 Ned-
MeTauioBlA-IIA rpynn u | 3HaHMi. 5,9
AIIOMHUHMUS, COCTABIIATh
COOTBETCTBYIOIIINE
YpaBHEHUS peaKU Ui
37. OO6mmuit 0630p YMeTp XapakTepu30oBaTh Kpurepuu onenku §28,c.13
METAJIIMYECKUX 3JIEMEHTOB XUMHUYECKHE CBOMCTBA TEOPETUUYECKHUX 4
b-rpynn MeTramuioB b- rpynm, 3HAHUM. Ne3-
COCTaBIIATh 4, TeCThI
COOTBETCTBYIOIIINE
YpaBHEHUS peaKI Ui
38. Mens YMeTh COCTaBIATh Kpurepuu onenku §29,c.
YpaBHEHUs PEaKILIMii, TEOPETHYECKUX 137Ne4
XapaKTEePU3YIOIINX 3HAHUH.
CBOMCTBa MeJU
39. Huuk YMeTh coCTaBIATh Kpurepun ouenku §30, c.
YpaBHEHUs PEaKILIMii, TEOPETHYECKUX 140,Ne4
XapaKTEePU3YIOIINX 3HAHUMH.
CBOMCTBA IMHKA
40. Turan u xpom YMeTb COCTaBIATh Kpurepnun onenku §31,c
YpaBHEHUS PEAKIUK, TEOPETUYECKUX 145,Ne2,
XapaKTEePU3YIOLIUX 3HAHUM. 3
CBOICTBA TUTAHA U XpOMaA
41. JKene3o, Hukenp, naTuHa YMeTb COCTaBIATh Kpurepnun onenku §32,c.14
YpaBHEHUS pEaKlIHii, TEOPETUYECKUX 9Ne3-
XapaKTEepU3YIOIIHNX 3HaHUH. 4,TeCTBI
CBOICTBa Kenesa
42. CruiaBbl METaJIOB Cmnassl.JIerupyromnme | YMeThb npeacKa3aTh Kpurepuu onenku §33,c.15
nob6asku. YepHbie CBOMCTBA CILJIaBa, 3Hasi €r0 | TEOPETUUYECKUX 4Ne5-6
MeTasibl.. I{BeTHBIE COCTaB 3HAHUH.
METaJIJIBL.
Yyryn.Craisb.
43. OKCHJIBI M TUAPOKCHUJIBI Oxkcuapl.l'uapokcuapl. | 3HaTh BaKHEUIIINE Kputepuu onenku §34,c.16




MCTAJJIOB

CTCIICHU OKHUCJIICHUA MEU,
xKeJesa, Xpoma B UX

TEOPETUYECKUX
3HAHUI.

ONeS,§3
5

COCTMHCHMAX (OKCHIAX, po4uTa
TUAPOKCHJIAX, KHCIOTAX Th
44. IIpakTuyeckas padora Ne2 YMeTp pacnio3HaBaTh Kpurepuu onenku [IpakTnueckas
Pemenne KaTUOHBI COJIEH C MPAKTUIECKUX pabora. Pabora
IKCIEePUMEHTAIbHBIX MIOMOILIbIO KAYECTBEHHBIX | YMEHMUII. B Mapax
3aga4 no reme «Meraniab» peaKkiui.
45. Pemienue 3agau VYwmerth pemiath 3a1aun Ha | Kputepun OLeHKU Iloaroro
pacyeThl 10 XUMHYECKUM | TEOPETHUUECKHUX BUTHCS K
YpaBHEHUSIM, CBSI3aHHBIE C | 3HAHMII. KOHTp.p
MacCOBOM J0Jel BbIX0Oa abore
MPOJIYKTa PEaKLMH OT
TEOPETUUECKHI
BO3MOKHOT'O_I1oBTOpUTS,
YIIyOuTh ¥ 0600HTE
MaTtepual 1o TeMam
«Metannbm
IIoAroToBUTECA K KOHTPOILHOU
pabote
46. KonTpoJabHnas padora Ned BhIsBUTE ypoBEHP NONYYEHHBIX | KpuUTepuu OIICHKU Hroroserii
no Teme «MeTaLIbD) SHAaHUH yHallnxest 1o MACHMEHHBIX KOHTPOJIb SHAHUH
IIPOMJICHHON TeMe 0 TeMeE,
KOHTPOJIBHBIX padoT.
HHAWBUAYaJIbHAA
pabota
Tema 7. «Hemerasuibsp (10 yacoB)
47. 00630p HEMETAIIIOB Hewmeramnsl u ux Ymers naBath XapakTepucTuky | KpuTepuu OLEHKH gHHHBHﬂyaﬂbHaﬂé §36,c.16
= XHMM. DJIEMEHTOB HEMETAJIJIOB I10 POHTaJIbHAA, paboTa,
M3UYECKHE CBOMCTRA. TEOPETUYECKUX S5No2
b MOJIOKEHUIO B MEPUOIMIYECKOM p N pabota ¢ yuebunKom,
CrpoeHue aToMOB 3HaHUH. ClOBeCHBI,
CUCTEME U CTPOSHUIO aTOMOB .
HEMCTAJIJIOB. HarJsAHbIN,
YaCTUYHO-IIOMCKOBEIN.
IlepBuunbIi
KOHTPOJIb 3HAHUH
48. CBoiicTBa 1 NPUMEHEHUE 3HaTh CBOICTBA U Kpurepuu onenku HHHHBHHYMBH&’% §37,c.17
o o OHTaJIbHasl, paboTa,
BOKHEUIIINX HEMETAIIIOB MPUMEHEHNE BAKHEHUIITUX | TEOPETUUECKUX ¢p P 2Ne4,tec

paboTta ¢ yueOHHMKOM,
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CJI0BECHBIH,

HEMETAJIIOB 3HaHUM. TBI
HaTrJISIHBIN,
YaCTUYHO-IIOMCKOBEIN.
IlepBuuHbIi
KOHTPOJIb 3HAHUH
49. CBoiicTBa 1 NPUMEHEHUE 3HaTh CBOICTBA U Kpurepuu onenku UnpusunyansHas, §37,c.17
o o (poHTaNBHAs, paboTa, I Ne6
BAKHEUILNX HEMETAJJIOB NPUMEHEHUE BOXHEHIINX | TEOPETHYECKHX paboTa G yHebHHKOM, 0
HEMCTAJIJIOB 3HAHUMU. CIOBECHBIH,
HaTrJISIHBIN,
YaCTUYHO-IIOMCKOBEIN.
IlepBuunbIi
KOHTPOJIb 3HAHUH
50. OO01mas xapakTepucTHKa 3HaTh KIacCUPUKALIUIO Kpurepuu onenku Unpusunyanbha, §38,c.17
¢poHTaNbHAdA, paboTa, ONe6
OKCHJIOB HEMETAJJIOB U OKCHJIOB, X COCTaB, TEOPETHIECKHX paGoTa ¢ yHEGHHKOM, 0
KHCIJIOPOJ0COIEpKAIIUX CTPOEHHUE, CBOMCTBA, 3HaHUMU. CroBecHBbif,
KUCIIOT HpPUMCHEHHE. HarIA LHBIH,
YaCTUYHO-TIOUCKOBBIM.
YMeTb cocTaBIsATh
(OpPMYIIBI OKCHIIOB XHM. TlepBimi

3JIEMEHTOB — HEMETAIIJIOB
[—IV nepuonos
NEPUOANYECKOIN CUCTEMBI,
OTPEIEIATh B HUX THIT
CBSI3H, TUII
KPUCTaJUIMYECKOU
pEIETKH, TPEICKa3aTh
MCXOJI U3 3TOTO
buzndecKue u
XMMHYECKHUE CBOMCTBA
OKCH/JIOB.

YMeTh 3anuchiBaTh
yYpaBHEHUS pPeaKIuii,
JTIOKA3bIBAIOIIUE XUM.
CBOICTBa OKCHJIOB
HEMETAJIOB B

KOHTPOJIb 3HAHUM
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MOJIEKYJIIPHOM, HOHHOM U
OKHCIIUTEILHO-
BOCCTAHOBHUTEIHLHOM BU/IE.
3HaTh 00 U3MEHEHUH
CBOICTB OKCHIOB
HEMETaJUIOB I10 IEPHOIaM
U TpyIIliaM, yMeTh
OOBSACHATH IPUIUHBI ITHX
W3MEHEHHI

51. OxucnuTenbHble CBONCTBA Knaccudukanms YMeTh coCTaBIATh Kpurepuu ouenku gHHHBHHYaHBHaﬂé §39,c.18
o o . poHTaNbHas, paborta,
A30THOM M CEPHOM KUCIIOT HeOpFaHI/I‘leVCKI/IX YpaBHEHUS PEaKIIHii, Teope”l;I/I‘ICCKI/IX paboTa G yHeOHHKOM, 3Ne4
COCIMHEHMI. XapaKTEePU3YIOLIUX 3HAHHUH. CroBecHSIit,
XUMHYECKre CBOMCTBA | OKHUCIHMTEIbHBIE CBOMCTBA HarJIsHbIH,
o o YJaCTUYHO-TIOMCKOBBIIA.
OCHOBHEIX KJIACCOB A30THOM M CEpHOM KHUCIIOT
XUMHUYECKHUX .
> IlepBuunsIit
COCIMHCHUM. KOHTPOJIb 3HAHHH
52. CepHast KUCI0Ta U a30THAs 3Hath 007aCTh Kpurepuu onenku gHHHBHﬂyaﬂbHaﬂé Homnonn
poHTaNbHas, paborta,
KUCIO0ThL. X IpUMeHeHue. MIPUMEHEHUS KUCITIOT Teope”l;I/I‘ICCKI/IX pabota ¢ yueommcon, | ATCIPHA
3HAHUMU. CIIOBECHBIIA, A
HaTJISTHBIH, JUTEpAT
YJaCTUYHO-TIOMCKOBBIIA.
Ypa
IlepBuunbIi
KOHTPOJIb 3HAHUN
53. Bopopoansie coemuHEeHUS OKUCIUTEIIBHO — YMeTh COCTaBIIAITh Kputepuu onenku Wupmsunyanshas, §40,c.18
(1) (poHTaNBHAs, paboTa, 6No3
HEMETAJIJIOB BOCSTaHOBHTeHBHBIe OPMYJIBI JIETYUUX . TeopeTqueCKHx paGoTa ¢ yueGHUKOM, 03 3a7
CBOWCTBA HEMETAVIOB | BOJOPOJHBIX COCTUHCHUN | 3HAHUU. CrIoBeCHSIi, aun
( Ha mpuMepe HEMETaIJIOB Ha OCHOBE Har/IA AHbIH,
YJaCTUYHO-TIOMCKOBBIIA.
BOJIOPO/Ia, KUCIIOPOJIa, | CTPOCHUS X aTOMOB U
Cepbl) 3JIEKTPOOTPHUIIATEIIHLHOCTH, i Ce—

OTIpeNIeNIATh THII CBSI3H,
BH/JI KPUCTAJUIMYECKON
PELETKH, ONUCHIBAThH
dbusznueckue u

KOHTPOJIb 3HAHHI
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XUMHYECKHE CBOMCTBA,
3alUChIBaTh YPAaBHEHUS
XUM. PEaKIUi.

54. ['eneTuyeckas cBs3b YMeTh 10Ka3bIBaTh Kpurepuu onenku gHHHBHHYaHBHaﬂé §41,c.18
poHTanbHas, paborta,
HEOPraHUYECKUX U B3aUMOCBSI3b TEOPETHYECKHX paboTa G yHeOHHKOM, 9-B,
OpPTraHUYECKUX BEIIECTB HEOPTraHUYECKHUX U 3HaHUM. CrioBecHBIi, TECTHI,
OpraHu4YeCKux HarJIsIHbIH, naparpa
o YaCTUYHO-IIONCKOBEIN.
COEIMHEHUI, COCTABIIATh ¢ 42
YPABHEHH XHMHECKHX Tlepriambiii
peaknuu KOHTPOJIb 3HAHHIA
55. IIpakTuyeckas padora Ne3. YMeTp pacnio3HaBaTh Kpurepuu onenku [IpakTrueckas oT4yer
Pemenue BEILECTBA C TOMOILBIO MPaKTUYECKUX pabota. Pabota
IKCHEPUMEHTATbHBIX KaueCTBEHHBIX PEaKIMi HA | YMECHHII. B apax
3aJa4 Mo TemMe AQHUOHBI
«HeMmeTaJi1b1»
56. Kountposabnas padora Ne 5 Kpurepuu onenku Hrorossii
no Teme «Hemeraibn» MUCHbMEHHBIX KOHTPOIb SHAHIH
10 TEME,
KOHTPOJIBHBIX PaboT
HHAWBUAYaJIbHAA
pabota
Tema 8 Xummus u xxu3Hb (S 4acoB)
57. XUMUs B IPOMBILIICHHOCTH. | XUMHUYECKast YMeTh OOBSICHUTD Kpurepuu onenku gHHHBHﬂyaﬂbHaﬂé §43,c.19
poHTanbHas, paborta,
[IpuHUMIIBI TPOMBIIUIEHHOTO | TPOMBILUIEHHOCTb. Hay4HbIC TPUHIUIIBI TEOPETHYECKHX paboTa G yHeOHHKOM, 8Ne6,7
MIPOU3BOICTBA Xumuaeckas MIPOU3BOICTBA HA IPUMEPE | 3HAHHIA. C0BecHbIH,
TEXHOJIOTHSL. MPOU3BOJICTBA CEPHOM HarJIsIHbIH,
YaCTUYHO-IIONCKOBEIN.
KHUCIIOTBI.
IlepBuunbIi
KOHTPOJIb 3HAHUH
58. XUMHUKO-TEXHOJIOTHYECKUE Uepnast metasmyprusi. | 3HaTh, KAKUE IPUHLUIIBI Kpurepuu onenku gHHHBHHYﬁHEHa’fé §44,c.20
poHTaNbHas, pabora,
MPUHIUIIBI IPOMBIIIIIEHHOTO | JIOMEHHasIIeub. XUMHUYECKOTO TEOPETHYECKHX paGoTa ¢ yueGHUKOM, 3Ne8
MOJIy4€HUsI METAJIIOB. Arnomepanus MIPOU3BOJCTBAUCIIONB3YIOT | 3HAHMI. CroBecHbI,
[Ipon3BoacTBO YyryHa. Csl IIpU MOJIy4YCHUU HaryIAHbIR,
YaCTUYHO-IIOMCKOBEIN.
YyyryHa.
YMmeTh cocTaBisaTh Y XP, o .
CPBHUYHBIN

3
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IIPOTEKAIOLINX MIPH
IIOJIYYCHUH YyT'YHA.

KOHTPOJIb 3HAHUM

59. [IpousBoacTBo cranu Kucnopoausiit Ywmers coctaBisits Y XP, Kpurepuu onenku Unpusunyanbha, §45,¢.20
¢dpoHTaNbHAdA, paboTa, S N4
KOHBEPTEP. MPOTEKAIOIIUX MPU TEOPETHYECKHX paGoTa ¢ yHeGHUKOM, o
bezorxoaHoe MOJIyYEHUU CTAJIH. 3HAHUMU. CroBecHbI,
IMPONU3BOACTBO. HaTJISTHBIH,
YaCTUYHO-TIOUCKOBBIM.
IIepBuunbIit
KOHTpPOJIb 3HAHUU
60. XuMmus B ObITY 3HaTh paBuIIa Kpurepnun onenku Z)IHHHBHHYMBHM& §46,c.21
o pOHTalbHas, paborTa,
Oe3omacHoi paboThI o TEOPETHYECKHX paGoTa ¢ yHeGHUKOM, 3tecthl
CpeacTBaMu OBITOBOM 3HAHUM. CroBecHii,
XUMHHA HarJISTHBIHA,
YaCTUYHO-TIOUCKOBBIM.
IlepBuunbIi
KOHTpPOJIb 3HAHUU
61. Xumudeckas DKOJIOTUYECKUH YMeTb 00BICHATH Kputepuu onenku Wunusnpyanbuas, §47,c.21
I (bpoHTanpHas1, paboTa, 7Nod
MIPOMBILIUIEHHOCTh U MOHUTOpHHI.IIpesenbH | MpUYUHBI XUMHUYECKOTO TEOPETHYECKHX paboTa G yHebHHKOM, o
OKpY>KaroIas cpesa 0 JIONyCTUMBbIE 3arpsi3HEHUS BO3IyXa, 3HAHUM. CroBecHii,
KOHIIEHTpaluu BOJIOEMOB U IIOYB HATJIA/HbIH,
YaCTUYHO-TIOUCKOBBIM.
IlepBuunbIi
KOHTpPOJIb 3HAHUH
Tema 9 «IIpakTkym. Q0001IEHEE)
62. enouku YMerts pemathb Kpurepuu onenku [IpakTnueckas
IIP/P Ne4 Pemienue IIpEBPALLCHUM. JKCIEPUMEHTAIIbHbBIE SKCHEPUMEHTAIBHBIX | paboTa. PaboTa
IKCIEPUMEHTAJIbHBIX ['eneTnueckas cBs3b 3a/1a4uu: YMEHUM, KpUTEPUHU B Iapax
3aJa4 M0 HEOPraHUYeCKOH | MEXIy KilaccaMu a) Ha OIpeCIICHHE C OIICHKU YMEHUH
XUMHUH COCIMHEHU. MIOMOILIBbIO XapaKTEePHBIX pemarb
peakuuii 2-3 JKCIEPUMEHTAIIbHBIE
63. IIP/P Ne 5 Penienue MPETI0KEHHBIX 3a1a4u

IKCIEPUMEHTAJIBHBIX
3a/1a4 0 OPraHM4ecKoi

HCOPTraHNYCCKUX NN
OPraHu4YCCKUX BCUICCTB,
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XUMHUH

0) MPOBECTH PEaKIIUH,

64.

TIP/P Ne6 Pewienne
NMPAKTHYECKHX PacUYeTHBIX
3aaa4

MOA-TBCPIKAAIOIIEC
KauyeCTBCHHBIA COCTaB
HCOPTraHNYCCKUX HUJINU

65.

ITP/P Ne7 Ilosny4yenue
codupanue u
pacno3HaBaHue ra3oB

OpPTraHUYECKUX BEIICCTB;
B) HCIIBITaTh PACTBOPHI 3X
COJICH UHJIUKATOPOM U
00BSCHUTH HAOJIOTaCMbIC
SIBJICHUS,

T') HOJYYHUTH aM(pOTEPHBIH
TUAPOKCH]T U TIPOBECTH
peakuumu,
MOATBEPKIAIOIINE €TI0
XUMHYECKHE CBOICTBA;

1) TIOJIy4UTD 3aJJaHHOE
OpPTaHHYECKOE BEIIECTBO;
€) OCYIIECTBUTh
MPAKTHICCKHE
MIpEBpaICHHS
HEOPTaHWYECKUX HITU
OpPraHUYECKHUX BEIIECTB I10
cXeme, IpoeIiaTh
COOTBETCTBYIOIIINE XH-
MHUYECKUE PEaKIIHH.
YMeTb J1e1aTh BHIBOJIBI,
noa0UpaTh PeakTUBHI U
o0opynoBaHue, MpaBUIbLHO
MIPOBOJIUTH OTIBITHI,
coOJtro1as mpaBuiIa Mo
TEXHUKE 0€30IMaCHOCTH

66.

[ToxroroBka Kk KOHTPOJILHOU
pabote

67.

HToroBasi KOHTPOJILHAS
padora Ne6

Kpurepuu onenku
MUCHhMEHHBIX

Hrtoroserit
KOHTPOJIb
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KOHTPOJIBHBIX PadoOT

3HAHHH 10 TEME,
WHUBUIyaIbHA
st paboTta

68.

AHanM3 KOHTPOJIBHOMN
pabotel. O0o0OIICHHE
IIPOWIEHHOI0 MaTepraIa

Htoro: 68 yacoB, KOHTPOJIbHBIX pabOT-6, MPAKTUYECKUX pabOT-7.
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