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I1poucxonsias B HACTOSIINIT MOMEHT pedopma o01Iero 0o-
pasoBanust Poccuiickoit Menepannm cBsi3aHa ¢ BBEIEHUEM B IECT-
BUe denepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
(manee — PI'OC). ®PI'OC HayaabHOrO OOIIEro O0Opa30BaHUS ObLI
YTBEpKIEH IIpuKa3zoM MMuHUCTepCTBa oOpa3oBaHus U Hayku Poc-
curickoii ®enepauun B 2009 r., ®I'OC ocHOBHOro obiero oopa-
3oBaHusgd — B 2010 r., ®TOC cpenHero ob6iiero odbpa3oBaHUS —
B 2012 1. ®I'OC — 3TO0 paMOYHBIII HOPMATUBHBII JOKYMEHT, KOTO-
pBIN onpenessieT TpY Buja TpeOoBaHUI K OCHOBHOI 00pa3oBaTejib-
HOIl mporpamme oOpa3oBaTeIbHOM OpraHM3alluid, UMEIIEH Tocy-
JIApCTBEHHYIO aKKpeIUTaIUIo: TpeOOBaHUS K CTPYKTYpPE MPOrpaMMBbl,
TpeGOBaHMS K pe3yIbTaTaM OCBOCHMS IPOTPAaMMBI — IIPEAMETHBIM,
MeTarnpeaMeTHBIM U JIMYHOCTHBIM, TpeOOBaHUSI K YCJIOBUSIM pea-
mu3anun  TiporpamMmbl.  Kaxkmasgs oOpa3oBaTesibHasi opraHU3alus,
“Melolllasl ToCyIapCTBEHHYIO aKKpeAUTallMIO, pa3padaTbiBaeT OCHOB-
Hyl0 00pa3oBaTe/ibHYI0 MTporpaMMy caMocTosTenbHo. DenepanibHbIe
rocymapcTBeHHBIE OOpa3oBaTeIbHBIE CTAaHAAPTHI OOECTICYMBAIOT Ba-
PUATUBHOCTb COMIEP>KaHUSI OCHOBHBIX 00pa3oBaTeJbHBIX MPOTPaAMM,
BO3MOXXHOCTH (hOPMHUPOBAHUS 00pa30BaTEIbHBIX IIPOTPaMM Pasiimd-
HOTO YPOBHSI CJIOKHOCTM M HAllpaBJI€HHOCTH C y4yeToM oOpa3oBa-
TEeJIbHBIX MOTPEOHOCTE! U CIIOCOOHOCTEN oOyJaromuxcs. TakuM 00-
pa3oMm, TIpu pa3paboOTKe OCHOBHOW 0Opa30BaTeJbHOI MpOrpaMMbl
VUUTBHIBAIOTCSI TUIT M BUI 00pa30BaTeIbHON OpraHM3aIuu, 00pa3oBa-
TeJibHble TOTPEOHOCTU Y 3alpoChl YYaCTHUKOB 0Opa30BaTeibHOTO
mpoiiecca.

OcHoBHas obpa3oBarejbHas MporpaMma o0pa3oBaTesIbHONM Op-
raHW3alUu CKJIaabIBAeTCs U3 TIPOrpaMM HadyaJbHOIO OOIIIEro, OCHOB-
HOTO OOIIIETO U CpeaHero (MOJHOro) od1Iero oopa3oBaHus U BKIIIO-
yaeT TpU pasiesia: lieJeBoil, coaepKaTesibHbI U OpraHU3allMOHHBIA.
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Yuurtenb-npeAMEeTHUK TIPUHMMAET yyacTue Mpexae Bcero B hopMu-
pOBaHUM CcollepXKaTeJbHOIO pasjieia OCHOBHOI oOpa3oBaTesibHOM
IporpaMMbl, TaK KaK UMEHHO B 3TOT paszliell BXOISIT pabouue Ipo-
rpaMMbl OTAEJbHBIX YUYEOHBIX MPEIMETOB, KypCOB, OPUEHTUPOBAH-
HBIX Ha JOCTVIKEHUE MPEeIMETHBIX, METAPEAMETHBIX U JTUIYHOCTHBIX
pe3yJIbTaToOB, ONMMCAHHBIX B 1IEJIEBOM paszlesie OCHOBHOM 00pa3oBa-
TEJIbHOM MPOrpaMMBbl.

Hacrosiee MeToguueckoe mocoOre IMO3BOJMT YIUTEIIO-TIPe -
METHHKY He TOJIPKO TPaMOTHO COCTaBHThb pabodyIo IIporpaMmy, HO 1
OpPraHu30BaTh NESATEJLHOCTb YYalllUXCsl Ha YpOKe, KOHTPOJUPOBAThb
€e pe3yJIbTaThl, UCTIOJb30BaTh pa3IMYHbIE CPEACTBA OOYUYEHUS, B TOM
YUCJIe BJIEKTPOHHbIEC TTPMIOXKEHUS K yUeOHUKAM JIMHUU U UHTEPHET-
pecypchl.

Bce paGoume mporpaMMbl OTHEJbHBIX YUYEOHBIX MPEIMETOB U
KYPCOB CTPOSITCS MO €IUHOMN CXeMe:

1) mosicHUTEIbHAs 3aIllMCKa, B KOTOPOM KOHKPETU3UPYIOTCS 00-
I[Me 1LIeJd OCHOBHOIO OOIIEero o0pa3oBaHUS C YYETOM CIleUu(UKHU
JIAaHHOTO y4eOHOro mpeamera (Kypca), JaeTcs o0Imasi XapaKTepuCTH-
Ka yuyeOHoro mpeamera (Kypca), OMUCHIBAeTCS €r0 MECTO B y4eOHOM
IUIaHE, YKa3bIBAIOTCS IMYHOCTHBIE, METalpeIMEeTHbIE U TTPpeIMETHbIE
pe3yJibTaTbl OCBOEHMUSI €TI0 COJAEPXKAHUSI;

2) CTPYKTypa U KpaTKoe coaepkaHue yuyeOHoro mpeaMeTa (Kyp-
ca);

3) TeMaTUYeCcKOe TUIAaHMPOBAaHUE U3YyYEHUSI Yy4eOHOro MmpeaMeTra
(Kypca) B BUJZie TaOJMIIBI C XapaKTePUCTUKON OCHOBHBIX BUIOB JIesI-
TEJIbHOCTU y4allXCsI;

4) yueOHO-MEeTOANYECKOE M MaTepHaJIbHO-TEXHNYECKOe o0ecIIe-
yeHre 00pa3oBaTeILHOTO Mpollecca.

Wcnonb3oBaHWe AAHHOTO MOCOOMS TMO3BOJUT YYUTENSIM-TIpE.I-
METHUKaM, paboTaIONINM I10 TUHUSIM «JIpodbl», peann3oBaTh TpeboO-
BaHWMsI, peabsaBisseMble PI'OC K pesynbTaTaM M YCIOBUSIM OCBOCHUST
npeaMeTa, a agMUHUCTpalliM OO0pa3oBaTeIbHOW OpraHM3aluu —
TpeOOBaHUSI K OCHOBHOU 00Opa3oBaTe/IbHOI IporpaMMe B €€ Coaep-
JKaTeJIbHOM paznelie.
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PexomeHaauum no cocTaBneHMIO
pabouen nporpammbl

B NOACHUTENBbHAA 3ATINCKA

[Tporpamma Kypca XMMUM OCHOBHOI 00111e00pa3oBaTe/ibHOM
LIKOJIbI paccyuMTaHa Ha yydamuxcsl 8—9 kinaccoB. OT TUMOBBIX MPO-
rpaMM, yxXe AEUCTBYIOIIUX B HACTOSIIEE BPeMsI B CPEOHUX IIKOJAX
Poccum, ee oTanyaioT B IEPBYIO ouepelb Oojiee BHIBEPEHHBIE MEX-
JTUCHUTUIMHAPHEBIC CBSI3U U 00Jiee TOUHBIN OTOOpP (PaKTOIOTMYECKOIo
MaTepuaja, HeOOXOAUMOTO JJIsI CO3MaHUsI LIEJIOCTHOTO €CTeCTBEHHO-
Hay4YHOTO BOCTIpUSITUSI MUpPa, KOM(MDOPTHOTO U 6E30ITaCHOTO B3alIMO-
MEUCTBUS C OKPYKAOIIEH Cpemoii B yCIIOBUSIX IIPOM3BOICTBA U B OBITY.
I'maBHOe BHMMAaHUe B IporpaMMme YAelsieTCsl TeM pasfeiaaM XUMUMU,
TepMUHAM U MOHSTUSM, KOTOPbIE TaK MM MHAYe CBSI3aHBI C TIOBCE-
JHEBHOM XXN3HBIO, a HE SBJISIIOTCS «KaOMHETHBIMU 3HAHUSIMU» Orpa-
HUYEHHOTrO Kpyra JIML, Ybsl Hay4yHas WU TPOU3BOACTBEHHAsS Ie-
SITeJIbHOCTh TECHO CBsI3aHA C XUMUYECKOM HAYKOM.

B cootBeTcTBUM ¢ DeepaibHBIM FOCYIAPCTBEHHBIM CTAHIAPTOM
OCHOBHOTO 00IIIeTO 00pa3oBaHUs IMOTpaMMa Kypca XMMUU PacCumnTa-
Ha Ha 136 4 — 110 2 4 B HEIETIO B KaXKIOM KJ1acce.

B TeueHue nepBoro roga odydyeHus (8 Kjiacc) riiaBHOe BHUMaHUe
yaensiercst GOpMUPOBAHUIO Y YYAIIMXCST 3JIEMEHTAPHBIX XUMUYECKUX
HaBBIKOB, XMMHUYECKOTO SI3bIKa M XMMWUYECKOTO MBIIIICHUS B TICPBYIO
oyepelb Ha 00bEKTaX, 3HAKOMbBIX UM M3 TTOBCEAHEBHOM KU3HU (KHC-
Jopond, Bo3myX, Boma). B 8 kmacce aBTOpHI CO3HATEIbHO M30EraioT
CJIOXKHOTO JIJISI BOCIPUSITUST YYAIIIUXCSI TIOHSITUST «MOJIb», IIPaKTUYeC-
KM HE HCIIOJIb3YIOT pacueTHble 3agaur. OCHOBHAs Miaesl 3TOM 4acTh
Kypca — MPUBUTD yYallIMMCSl HaBBIKM ONIMCAHUSI CBOMCTB pa3IMYHbBIX
BELLECTB, CIPYIMIUPOBAHHBIX IO KJjlaccaM, a TakXKe MoKas3aTh CBSI3b
MEXIy WX CTpPOeHMEM U cBoiictBamu. Ha BTOpoM Tomy oOydeHUs
(9 xiracc) paccMaTpUBaIOTCS OCHOBBI CTEXMOMETPUM, U3YyJaIOTCST TEO-
pUHU BIIEKTPOIUTUYECKON JUCCOLMALNU U OKUCIUTEIbHO-BOCCTAHO-
BUTEJILHBIX ITpeBpalleHuil. Ha X ocHoBe MmoapoOHO paccMaTpuBa-
IOTCSI CBOMCTBAa HEOPraHUYECKMX BEIECTB: METAJJIOB, HEMETALIOB
U UX coeNMHeHuil. B crieninaibHOM pasiesie KpaTKo paccMaTpUBaroT-
Cs1 BJIEMEHTBl OPraHUYECKON XUMUU U OMOXUMUU.
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B nensix pasBUTUSI XMMUUECKOTO B3IJIsiAa HA MUP B Kypce MPOBO-
JISTCS IIMPOKUE KOPPEJISILIMU MEXIY MOTYYEHHBIMU B KJ1acCe 2JIEMEH -
TapHBIMU XMMHUYECKUMM 3HAHUSIMU 1 HaBbIKaMU U CBOHCTBaMU 00b-
€KTOB, KOTOPbI€ U3BECTHBI IITKOJIbBHUKAM B TTIOBCEIHEBHOM XU3HU, HO
JI0 9TOT0 BOCIPUHUMAINCh UMM JIUIIb HAa OBITOBOM YpPOBHE. Yua-
IMUMCS TIpemiaraeTcs IMOCMOTPETh Ha IParolieHHbIE M OTIEIOYHBIC
KaMHMU, cTeKJ10, dasHc, ¢hapdop, Kpacku, MPOAYKThI TUTaHUsI, COBPe-
MEHHBIC MaTepualibl. PacimpeH Kpyr oOBEKTOB, KOTOPHIE OIMMCHIBA-
I0TCSI U OOCYXKIAIOTCS JIMIIb Ha KQUeCTBEHHOM YPOBHE 0€3 UCIOIb30-
BaHUS TPOMO3IKNX XUMUUECKUX YPAaBHEHUI M CIIOXHBIX (DOPMYJT. AB-
TOPCKUI CTUJIb UBJIOKEHUsI TO3BOJISIET BBOAUTH U  OOCYXIATh
XUMHWYECKHE TTOHITUS Y TEPMHUHBI B JOCTYITHOM M HATJISIIHOM (popme.
B 3Toit CBSI3M MOCTOSIHHO TIOAYEPKMBAIOTCSI MEXAWUCIUTUIMHAPHBIC
CBSI3W XMWY C €CTECTBEHHBIMU M TYMaHUTAPHBIMU HayKaMM.

06wwan xapaKTepuCcTUKa y4edbHOro npeagmeTa

XUMUST BXOAUT B UMCIO €CTECTBEHHBIX HayK, M3ydalollux
MpPUPOIHBIE SIBJIEHUS, BHEIIIHUE O OTHOIIIEHUIO K YeJI0BeKy. B 1ieHT-
p€ BHMMAaHUSI XMMUUW HAXONSTCS BEIIECTBAa, UX CBOMCTBAa U TpeBpa-
IIEHUs, a TakKXe BbITEKalolllee U3 CBOWCTB NMpuMeHeHue. [ToaTomy
U3yyeHHe XUMUU UMeeT Kak @pyHdamernmanavHole IV TIOCTPOCHUS
eMHOUN eCTECTBEHHOHAYYHON KapTUHbI MUPO3IaHUsI, TaK U CYryoo
npakmu4eckue, CBI3aHHbIE C MIPUMEHEHUEM KOHKPETHbBIX BELIECTB
B TEXHUKE, TPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SIMCTBE U B OBbITY. Bax-
HEUIMMU colepXaTeJbHbIMUA JUHUSMU IIKOJIBHOTO Kypca XUMUU
MOTYT OBITh YCJIOBHO Ha3BaHbI «BELIECTBO», «<XUMMUYECKAsA PEAKLIUST»,
«TIPUMEHEHME BEIIECTB» U «SI3bIK XUMUU». biloK «BeliecTBo» BKIIIO-
yaeT 3HaHUS O BelllECTBaxX: COCTaBe, CTPOCHUH U CBOMCTBax (husnue-
CKMX U XUMMYECKUX), B TOM UHUCJIE aHAIU3 OMOJOTMYECKON aKTHB-
HOCTM M TOKCUYHOCTU. Bjiok «XuMudeckasi peakiusi» mpeaycMaTpu-
BaeT 3HAKOMCTBO C YCJOBUSIMHA U 3aKOHOMEPHOCTSIMU TPOTEKAHUS
XUMUUYECKUX peakluil, CUCTEMON KJlacCUUKALUU XUMUYECKUX pe-
aKuuii U crnocobamu ymnpasiieHus peakuusmu. OcoOeHHO ciemyeT
BBIIEJIUTh pPeaKlUU, OCYIIECTBsieMble B IPOMBILLIEHHOCTU. Biok
«IIpuMeHeHUe BelIeCcTB» HeceT B cebe mHGpopMaluio 00 001acTsIX
OpUMEHEHUsI COCAVMHEHUM, JIOTMYECKU BBITEKAIOIIYI0 M3 aHaIu3a
CBOMCTB BelecTB (010K «BerrecTBo»), TaKk KaK MUMEHHO CBOIMCTBA Be-
IIECTB OMPEIECIISIIOT UX MpUMEHEeHUE. bIoK «A3bIK XMMUW» BKIIOYAET
B ce0s BaXHeWIIMe MOHSATUS Y TEPMUHBI XUMUU, & TaKXKe XUMUYe-
CKYI0 HOMEHKJAaTypy. B 3TOT OJIOK Takke BXOIST U BaxKHeHIIue Te-
OpPUU Y KOHLIETIIIUY — aTOMHO-MOJIEKYJISIPHOE YUeHUe, 3aKOH coXpa-
HeHus Macchl, [Teprnognueckuit 3akoH 1. 1. MeHaeneena.

JBa 610Ka («BemrectBo» u «IIpruMeHeHrEe BELIECTB») BKIIOYAIOT
B ce0s1 onmucaTeIbHYI0 YacTh — 3HAKOMCTBO ¢ KOHKPETHBIMU BeIlIeCT-
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BaMM M 00JacTSIMU MX MpuMeHeHus. JIBa apyrux 61oka («XumMuye-
cKasl peakuMsi» U «A3bIK XMMUK») BKJIIOYAIOT B ce0s1 OCHOBHbIE TEP-
MUHBI, TEOPUU U YUEHUSI COBpeMEHHOI XuMuu. IMEeHHO OHU cityXaT
OCHOBOWM (hOPMUPOBAHUSI TEOPETUYECKUX TIPEICTABICHUNA O XUMUU
KaK HayKe, yKa3bIBalOT HA MECTO XUMUU B PSITY €CTECTBEHHOHAYUYHBIX
JUCLUTIIVH.

MecTo yue6bHOro npegmeta B y4e6HOM nnaHe

OcHoBHOe 00I1Iee 00pa3oBaHMe HAIpaBICHO Ha ITOATOTOBKY
yYalmxcs K OCO3HaHHOMY BBIOOPY KM3HEHHOTO U TpodheCCUOHATb-
HOTO ITyTH, BOCIMTAaHME YMEHMSI CaMOCTOSITEIbHO CTaBUTb LEIU U
ONpeaesATh MyTU UX JOCTUXKEHUSI, UCIOJIb30BaTh MPUOOPETCHHbIN B
IIIKOJIE OITBIT AESITEIFBHOCTH B PeaJIbHOM XXM3HU 3a TIpeneIaMU IIIKOJBI.
B cranmaprax BTOpOro MOKOJIEHMS BBIIEIEHBI TPU TJIaBHBIE IS OC-
HOBHOTI'O O0IIETO 00pa3oBaHUsI. DTO OCHOBAHHOE Ha IPHUOOPETEHHBIX
3HaHUSIX HOPMUPOBAHUE 1IETOCTHOTO MIPEACTaBICHUs O MUpPE, TTPUOO-
peTeHue OIbITa Pa3HOOOPA3HOI IESITEILHOCTU U MOITOTOBKA K OCYIIIe-
CTBJICHUIO OCO3HAHHOTO BBIOOpA MHIWBUAYAIBHO 0Opa3oBaTeIbHOM
Win 1po¢eCCUOHANIBLHON TpaekTopuu. M3yyeHue XWUMHMU Ha BTOPOii
CTyIIEHM OOIlIero oOpa3oBaHUS NOJDKHO obecrieuuTs: 1) ¢opMupoBa-
HUE CUCTEeMbl XMMUYECKHUX 3HAHUN KaK YacTM €CTECTBEHHOHAy4YHOM
KapTUHBI MUPO3IaHUA; 2) pa3BUTHE JTUIHOCTU YYAITUXCS, UX MHTE-
JIEKTyaJIbHOE ¥ HPABCTBEHHOE COBEPIIICHCTBOBAaHUE, (hOPMUPOBAHHE
TYMaHMCTUYECKUX OTHOIIEHU I, BOCITUTaHUE OEpesKHOTO OTHOIIIEHUS K
npupoje; 3) TOHMMaHUE TTOTPEOHOCTU OOLIECTBA B PA3BUTUU XUMUU U
BO3MOXKHOCTH BbIOOpa XMMUHU B KauecTBe Oydyllei creluaibHOCTH;
4) mprobOpeTeHre HaBbIKa 0€30MacHO pabOTHI C BEIIECTBAMHU, BKIIIO-
yas Te, C KOTOPBIMU yJallecsl BCTPEYaloTCsI B TIOBCETHEBHOM XU3HU
(cpencTBa OBITOBOI XMMUM, JIEKAPCTBA, YIOOPEHUS).

HN3yuenune xumuu B 8—9 kjaccax JOIKHO CTPOUTHCS IO MPUH-
LIMITy UHTEHCUBHOTO B3aUMONIEHCTBUS C APYTUMU ATUCUUIUIMHAMU —
KaK eCTeCTBEHHOHayYHbIMM ((pusuka, OMonorus, 3KOJOTUS), TakK
M TOYHBIMU (MaTeMaThKa, MH(POpMaTHKA) U TYMaHUTAapHBIMU (Te€o-
rpadus, UICTOpUsl, UCTOPUS KYyJIBTYpHhI, IuTepaTypa). BaxkHo, 4ToOBI
K XMUMUYECKON KOMITOHEHTE eIUHOTIO M0 CBOEI CYyTU eCTECTBEHHOHA-
YYHOro o06pa3oBaHUs 0OpallaJIMCh U MPU U3yYeHUU PU3UKU, OHUOJIO-
U, SKOJIOTHM.

Llenu o6pasoBaHus:
® Pa3BUTUE Y YYAlMXCS CaMOCTOSITEJIbHOCTU U CIIOCOOHOCTU
K caMoopraHmu3alnmnu,

® yMEHME OTCTauBaTh CBOM IIpaBa, (pOpMUPOBAHUE BBICOKOTO
YPOBHSI IPABOBOI KYJILTYPHI (3HAHME OCHOBOIIOIATaroIIX IIPaBOBBIX
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HOPM 1 YMEHME UCIOJIb30BaTh BO3MOXHOCTH IMTPaBOBOI CUCTEMBI I'O-
cynapcTBa);

® TOTOBHOCTH K COTPYOAHUYECTBY, PA3BUTUE CITOCOOHOCTHU K CO3U-
ATEJIbHOM IS TEJIbHOCTU,

® TOJICPAHTHOCTb, TEPIIMMOCTD K Yy>KOMY MHCHUNIO, YMEHUE BEC-
TN JUAJIOT, UCKATb M1 HAXOANTDb COACPKATCIbHBIC KOMITPOMMCCHI.

OCHOBHBIM pe3y/IbTaTOM MpenogaBaHUs IKOJbLHBIX TUCLHUTIIINH
JIOJDKHA CTaTh HE TOJIbKO cucTeMa (pbyHIaMeHTaJlbHbIX 3HAHWM, ITpaK-
TUYECKUX YMEHUI UM HABBIKOB, HO U HA0Op KIIIOYEBBIX KOMIIETEHT-
HOCTEN B MHTEJUIEKTYaJIbHOM, I'PakaaHCKO-TIPAaBOBOM, KOMMYHHKA-
LIUOHHOM, MH(POPMAIIMOHHON U Mpouunx chepax.

Pesynbrarhl U3ydyeHUsI XMMUM B OCHOBHOI 11IKOJIE MOXKHO ITOapa3-
JIeIUTh Ha JIMYHOCTHEIC, IIpPeAMETHhICE M MeTampeameTHbie. Mera-
MpeaIMETHBIE pe3yJbTaThl 00pa30BaTENbHOM NEATEIBHOCTH — 3TO
CIIOCOOHI IeSITEIBHOCTH, IIPUMEHMMEBIE KaK B paMKax oO0pa30BaTelIb-
HOTO Mpoliecca, TaK U MPU pelleHUU NpodaeM B peaibHbIX XU3HEH-
HBIX CUTyallMsIX, OCBOEHHBIE Ha 0a3e OJHOI0, HECKOJIBKUX UM BCEX
Y4eOHBIX IPEIMETOB. YCIOBHO MeTaIlpeAMETHbIC Pe3yIbTaThl MOXXHO
Ha3BaTh MeXIIpeAMeTHbIMU. OHM 00eCcIIeynBaloT BiajgeHue 3HAHMS -
MU 1 YHUBEPCATbHBIMU CITOCO0AMM AeSITeIbHOCTU KaK COOCTBEHHBI-
MU MHCTPYMEHTaMU JIMYHOCTHOI'O Pa3BUTHUSI.

IIpenMeTHBIe pe3yibTaThl OCBOCHUS MPOTpaMMBbl Y4eOHOM muc-
LOUIUIMHBI — 3TO IPpUOOpPETEHHBIC YYalllUMUCS YMEHUS U HaBBIKU,
KOHKPETHBIE 3JIEMEHThI COLIMOKYJIBTYPHOIO OIIbITA, OMBITA PEIICHUS
npo0JieM, OITbITa TBOPYECKOM AeATEIbHOCTA B paMKaxX TaHHOTO y4e0-
Horo 1peaMeTa. JINYHOCTHBIE pe3yabTaThl OOYYEeHUSI — 3TO YPOBEHbB
c(POopMHUPOBAHHOI LIECHHOCTHOI OpUEHTAIINN BBHIITYCKHNKOB Ha4yaJlb-
HOW ILKOJIBI, OTpaxarlleid X MHANBUAYATbHO-TUYHOCTHBIE IMO3M-
11, MOTUBBI 00pa30BaTEIbHON AESITEIbHOCTH, COLIMAIbHbIC YYBCTBA,
JIMYHOCTHBIE KayecTBa. JIMUHOCTHBIE Pe3yabTaThl CBUIECTEIbCTBYIOT
0 IIpeBpallleHU 3HaHUI U CITOCOOOB IESITEAbHOCTU, IIPHOOPETEHHBIX
y4alllMMMCS B 00pa30BaTeIbHOM IIPOLIECCE, B CYIITHOCTHBIEC YEPTHI Xa-
pakTepa, MHUPOBO33peHHUE, YOEXKIEHUSI, HPAaBCTBEHHBIE ITPUHIIUIILI.
Bce a0 ciyxut 6a3ucom mjist popMUpOBaHUS CUCTEMbI IIEHHOCTHEIX
OpPHUEHTALIMI 1 OTHOIIEHUS JIMYHOCTH K cebe, APYTUM JIIoAsIM, IIpodec-
CHUOHAJILHOM AESITEIbHOCTH, TPaXXKIaHCKUM IIpaBaM U O00SI3aHHOCTSIM,
rocyaapCTBEHHOMY CTPOIO, TYXOBHOM cepe o0IIeCTBEHHOM KU3HU.
JIM4HOCTHEBIE pe3yJibTaThl C(OOPMUPOBAHBI B KOHIIE KaXKIOro Kjacca,
a MpeaMEeTHBIE U MeTaIlpeIMEeTHbIE — B KOHIIE KaXKI0U TEMHBI.
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W COOEPXAHWE, PEATN3YEMOE
C NOMOLLLbKO TNHNW YYEBHNKOB

8 KNACC (2 u B Hepento, Bcero 68 v,
U3 HUX 3 4 — pe3epBHOe BpeMs)

BeepeHune. Mecto xumumn cpean ecteCTBeHHbIX
HayK. Mpeamet xumum (1 4)

Tema 1. llepBoHayanbHble XMMUYECKHNE
noHaTua (15 u)

BemiectBo. HucTtoie BeliecTBa U cMecu. MeTobl pa3faeaeHus
cMmeceit (puabTpoBaHUe, OTCTaUBaHME, BhITIapMBaHUE, TIEPETOHKA).

ATOMHO-MOJIeKyJIsipHOe yuyeHue. 3HadeHue padbor M. B. Jlomo-
HocoBa u /Ixx. JlanbToHa 11 popMHUPOBAHUS aTOMUCTUUECKOTO MU -
POBO33peHMUS.

XUMMYECKUN 2JIEMEHT KakK BuA aToMOB. CHUMBOJIbI 3JIEMEHTOB.
PacnipocTpaHeHHOCTh 271IEMEHTOB Ha 3eMJie U B KOCMOCE.

MoJekyJjia Kak MeJbuaiilasi yacTulia BellecTBa, 001anaolas ero
XMMUUYECKUMHU CBolicTBaMu. BelliecTBa MOJIEKYISIPHOIO Y HEMOJIEKY-
JIIPHOT'O CTpOeHUsI. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB, UMEIOINX
MOJIEKYJISIPHOE CTpOeHNE. XUMUYECKUEe (POPMYIIbI.

Macchol atoM0B U Mojiekya. IToHsTue 006 OTHOCUTEIBHOI aTOM-
HOW 1 MOJIEKYJISIDHOI Macce.

ITpocTtbie u cloxHbIe BelllecTBa. MeTauibl MU HemeTasbl. Opra-
HUYECKHUE U HEOPTaHUYECKUE BEIIeCTBa.

M3MeHeHUsT, TTIPOUCXOSIINe ¢ BellecTBaMu. DU3NIeCKUe SIBJIe-
HUS U XUuMuudeckue peakuuu. [Tpu3Haku XuMUUecKUX peakuuii. Xu-
MUUYECKHE MPOLIECChl B OKPYXKaIIeM HaC MUPE.

3aKkoH COXpaHEHUS MacChl BEIIECTB. YpaBHEHUE XMMUUYECKON
peakiiuy. OCHOBHBIE TUIIBI XMMHWYECKMX peakKIUil: pas3jioXeHUe,
COeIMHEHUE, 3aMellleHue, 0OMeH. BbluncieHre OTHOCUTEIbHON MO-
JIEKYJISIpHOI Macchl BelllecTBa Mo (opmMyse. BoluncieHne MaccoBoit
JIOJIN 3JIEMEHTa B XUMUYECKOM COEeAUHEHUU.

lleMoHcTpauuoHHble onbiTbl. OOpa3ibl MHIUBUAYAIbHBIX BEIIECTB
(MeTayibl, HEMETAJUIbI, CJIOXHBIC BEIeCTBa) U cMeceil (pacTBOPHI,
rpaHuT). I'opeHue marnusi. Kunenue cniupra. I'opeHue cnivpra. Ornibi-
ThI, MMOATBEPKIAAIOIINE 3aKOH COXpPaHEHUsI Macchl BellecTB. OOpa3o-
BaHME aMMMaKa Tpu pacTUPAHUU CMECU rallleHOi U3BECTU C XJIOpU-
oM aMMoOHUs. OMbITHI, AEMOHCTPUPYIOIIUE TIOSIBJIEHUE OKpacKu
Mpy CMellIeHUU ABYX pacTBOpPOB (TaHHUHA U cyibdara xenesda (1),
cynbdarta meau (1) 1 aMmmmaka, >KenToli KpOBSTHOI COJIM U XJIOpHAa
xkenesa (I11), nurparta ceuHua (1) u noguna kanus, peHondrarenHa
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n HICJ'IO‘{I/I). Paznenenue cMecu MeTHOTO Kyrnopoca 1 CEPbI paCTBOPEC-
HHUEM.

JlabopartopHble onbiTbl. 1. 3HAKOMCTBO ¢ 00pa3LiaMu IIPOCTHIX U
CJIOXKHBIX BellecTB. 2. PazneneHue cMeceil. 3. XuMuueckue siBICHUS
(rmpokanvBaHKe MEIHON IIPOBOJIOKU; B3aUMOJEICTBUE Mejla C KUCIIO-
TOI, pa3JIoXKeHE caxapa IIpyu HarpeBaHuu). 4. PasinoxeHue Manaxura.
5. CocTaBlieHHEe 11apOCTEPKHEBBIX MOAEJIEH MPOCTEHIINX MOJIEKYI.

MpakTuyeckue pa6otsbl. 1. 3HAKOMCTBO C 1a00PATOPHBIM 000PYI0-
BaHueMm. [IpaBuia 6e3omacHoCTy Mpu padboTe B XUMUYECKOi1 1abopa-
Topuu. 2. OUnCcTKa 3arpsI3HEHHOH MOBapeHHOM COJIN.

peaMeTHble pe3ynbTaThl 00yYeHus

Yyamuiicst ToJKeH ymemo:

NaBaTh ONpeaeeHUs OHSITUI: «3JIEMEHT», «aTOM», «<MOJIEKYJIa»,
«BEULIECTBO», <«IIPOCTbIE M CJIOXHBIE BEIIECTBa», <«OTHOCUTEJIbHAS
aTOMHAsI Macca», «OTHOCUTEIIbHAS MOJIEKYJISIPHAS Macca», «MaccCo-
Basl J0JIs1 JIEMEHTA B COEAMHEHUN» , «XUMMUYECKAsT peaKlUsI»;

OMNKMChIBaTb CBOMCTBA Pa3JIMYHbIX BEIIIECTB;

HabI0aaTh TPOBOJUMBIE CAMOCTOSTENBHO M JPYTUMU ydyalllu-
MUCSI OTTBITHI;

MPOBOAUTH XMMUYECKUI SKCIIEPUMEHT;

OKa3bIBaTh IEPBYIO MTOMOILb IPU OTPABJIEHUSX U TPaBMax B Jia-
OopaTtopuu.

MeTanpenmeTH ble pe3ysibTaThl 06y‘-IeHMFI

Yyamumiics NoJKeH ymMems:

MPOBOJAUTH KiacCU(UKAILIMIO BEIIECTB MO YUCIY BUIOB aTOMOB,
BXOISIIMX B COCTaB BELIECTBA;

cucTeMaTu3upoBaTh U 00001IATh pa3iudHbIe BUALI MHMOPMAa-
MU (B TOM YMCJIE 3PUTENIbHYI0O — O 1IBETE BEIIECTBA U €ro arperar-
HOM COCTOSIHUM, OOOHSITEJIbHYI0O — O €T0 3araxe, yMO3pUTEJbHYIO,
B3SITYIO U3 CIIPAaBOYHUKA).

Tema 2. Kucnopop. Bogopopa. Boaa.
PactBopb! (22 y)

Kucnopona, ero pacnpocTpaHeHHOCTb B IIpUpoae, pu3nde-

CKMe U XMMUUYECKHE CBOIMCTBA, MOJIYyYeHUE B JIAOOpPATOPUU U IIPUME-
HEHHeE.

Oxcuabl METAJJIOB 1 HEMETAJIJIOB.

BanentHocTh. CocTaBieHue (popMyII IO BaJIEeHTHOCTH.

Bosnyx — cMech ra3oB. Brigenenue kucnopona u3 Bosayxa. I1o-
HSITHE 00 MHEPTHEHIX ra3ax.

T'opeHue cloXHBIX BelllecTB B Kucyiopoje. CTpoeHue NjaaMeH!,
TeMIiepaTypa BociuiaMeHeHus. [1na3ma. Tymenue rmoxapon. OTHeTY-
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wuTenb. MenneHHoe okuciieHue. [TonaTue 06 autorponuu. O30H —
aJlJIOTpoIHasl MoauUKalus KUCIopoaa.

Bonopon, ero pacnpocTpaHeHHOCTb B Ipupoje, dusnueckue
U XUMUYECKUE CBOMCTBA, MOJYyYeHUE B JIJAOOpATOPUHN U TIPUMEHEHUE.

Kucnotsl u conu. CocraBienue ¢popmyi coneit. Coiiv, UCTIOJb-
3yeMbIE B OBITY.

Bona, ee ¢usnueckue cpoiicTBa. IloayyeHre AUCTUIIMPOBAH-
Holi Boabl. KpyroBopot Boibl B IpUpoO/Ie.

PactBopbl. PacTBOprMOCTb BelllecTB B Bojie. 3aBUCUMOCTb pac-
TBOPUMOCTM OT TeMIlepaTypbl U naBiieHUs. MaccoBasi 10Jis pacTBO-
peHHoro BelecTBa. Kpucranioruaparsl.

XuMunyeckue cBoucTBa Boabl. [lojlyueHue KUCIOT MpU B3aMO-
JIeICTBUU OKCUIOB HEMETAJIJIOB ¢ Bojol. [ToHsiTue 06 OCHOBaHUSIX.
I[MonyyeHnune 1enoyeld Mpu B3aUMONEHCTBUM C BOAOW aKTUBHBIX
METaJIJIoB uUinu ux okcuaoB. [IpeacraBieHre 0 KUCIOTHO-OCHOBHBIX
WHIWKATOpax.

JllemoHcTpaumnoHHbie onbiTel. ['opeHue yris, cepbl, pochopa u xe-
Je3a B kKuciopone. [1puemsr Tymenns miameHu. [omxygeHne Bomopo-
nma B armmapare Kurma, ropeHre Bogopona Ha Bosmyxe. BoccraHoBineHme
OKCHIIa MeTajlJla BOOOpoaOM. B3phIB rpemyyero rasza. Bzaumoneriict-
Bue okcuaa docdopa (V) ¢ Bonoii. IleperoHka Boabl. YBeluueHUE
o0beMa BOIbI MIPU 3aMep3aHUM. 3aBUCUMOCTh PACTBOPUMOCTU COJIU
OT TeMIiepaTypbl. BrillaneHue KpUCTaUIOB MPU OXJIaKICHUN HaChl-
IIIEHHOTO pacTBOpa (HUTpaTa KaJiusl, aTlloOMOKATMEBBIX KBACIIOB, MOIM -
Jla cBUHIIa). Mephbl 0€30I1acCHOCTH ITpU paboTe ¢ KucjaoTaMu. BiaumMo-
JIEICTBME HATpusl ¢ Bomoii. BzaumMomeicTBre BOMSIHOTO I1apa C XKeJie-
3oM. lNamenne nzBectr. PasigoxeHne BOIBI 3JIEKTPUUECKUM TOKOM.

JlabopatopHble onbIThbl. 6. TToyyeHre KUCIOPOIA MPU Pa3ioKEHUH
KHUCTIOpoAcoAepXKaIuX coeanHeHui. 7. [TonyyeHue Bogopoaa U usy-
YyeHMe ero cBoMcTB. 8. Jlermaparalust MeaHOro Kymnopoca. 9. PactBo-
PUMOCTb TBEPIBIX BEIIECTB B BOIE U €€ 3aBUCUMOCTh OT TeMIIepaTy-
poi. 10. Pacrio3HaBaHMe pacTBOPOB KHUCJIOT M OCHOBAHUM C IIOMOIIIBIO
WHINKATOPOB.

Npaktuyeckue pabotol. 3. [MonydeHue KucCIopoma pasiokeHUeM
repMaHraHaTa Kajusl U u3ydyeHue CBOMCTB Kucaopoaa. 4. [Tpurorosie-
HME pacTBoOpa C 3aJaHHOI MacCOBOM A0JIei paCTBOPEHHOIO BELLIECTBA.

MpeamMeTHbIE pe3ybTaThl 06yYeHus

Yyammiics oJXeH ymems:

JlaBaTh OIpeNeeHNs] TTIOHSITUI: «BaJ€HTHOCTb», «OKCUl», «KUC-
JIOTa», «COJIb», «<OCHOBAHME», «PACTBOP», «MaCCOBAasl 10JIsI pACTBOPEH-
HOTO BEIIIECTBa»;

OIKMCBIBATh CBOMCTBA KMCJIOPOIa, BOAOPOAA, BOJIbI;
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3HaATh CMOCOOBI MOJIyYeHHUSI KUCIOPOia U BOAOPOAA B MPOMBIIII-
JICHHOCTH U B J1abOpaTopuu;

MPOBOIUTH XUMHUYECKHI SKCIIEPUMEHT T10 TIOJTYISHHIO KUCIIOPOa;

COCTaBJISITh (DOPMYJIBI CJIOKHBIX BEIIECTB 110 BAJICHTHOCTH.

MeTanpefMeTHble pe3y/bTaTbl 00yyeHus

Vuyaiuiics 1okeH ymems:

MPOBOJAUTH KilacCU(MUKALIMIO CIOXHBIX BELIECTB MO OTAECIbHBIM
KJ1accawm;

CpaBHUBATh CBOMCTBA Pa3jIMUHbIX BEIlIECTB (Ha MpUMepe KUCIO0-
polla ¥ BOIoponaa);

MPOBOJAUTH KOPPEJSILIMIO MEXIy CBOMCTBAMMU BELIECTBA U €ro
npuMeHeHueM (Ha MpUuMepe KUCI0poaa U BOIopoaa);

3HATh CIOCOOBI OYMCTKM BOABI OT IIPUMECE 1 OCO3HABaTh HEOO-
XOJIMMOCTb OEPEKHOTO OTHOIIEHUS K BOIHBIM 3ariacaM CTpaHbl;

WUCIMOJIb30BaTh UHAYKTUBHBINM U J€AYKTUBHbBIN MTOAXObI TTIPU aHa-
JIN3€ CBOMCTB BEILECTB.

Tema 3. OCHOBHbIE KNnacCbl HEOPraHMYeCKUx
coeanHeHui (11 v)

Oxkcunpl, nx KiaccugukKaius, B3aMMOJIIEHCTBUE C BOIOM,
KHCJIOTaMHM W IiejiodaMu. B3ammomeiicTBue MeXIy KHCJIOTHBIMU
1 OCHOBHBIMU OKCUIaMMU.

Kucnotsl, ux kiaccudukaiys, B3auMOAeCTBUE ¢ MeTalJlaMMu,
OCHOBHBIMM OKCHAAMHM, OCHOBAHUSIMU M coisiMu. [loHsaTHE O psime
HAIPSKEHUA METAJLIOB.

OcHoBaHMsI, UX KjiaccUpUKalus, B3aUMMOIAEUCTBUE IIeoueil C
KMCJIOTHBIMM OKCHAAMHU, KMCIOTaMHU U cOJIsIMU. Pa3ioxeHue Hepa-
CTBOPUMEIX B BOJIc OCHOBAaHUI IIpY HarpeBaHUU.

AMdoTepHbIE OKCUIBI U TUIPOKCHUIBI.

Peakuus Heiitpanu3auuu. KciaioTHO-0CHOBHbBIE MHINKATOPEL.

Conu, X peakliuu ¢ KUCJIOTaMU, IIeJIo4aMiy U APYTUMU COJISIMU.
IMToHsITHE O KMCIIBIX 1 OCHOBHBIX COJISIX.

YcioBus, mpu KOTOPBIX peakiins 0OMeHa MpOTeKaeT 10 KOHIIA.

T'eHeTnyecKas CBSI3b MEXIy OCHOBHBIMU KJIacCaMU HeOpraHU4e-
CKUX COSIUHEHWNA.

JleMOHCTpaLUMOHHbIE ONbITbl. 3HAKOMCTBO C 00pa3liaMu OKCHUIOB.
XuMH4YecKre CBOMCTBA pacTBOPOB KMCJIOT, COJiel U 1enodeil. Peak-
Ms HelTpanuzauuu. BzanMoneicTeue okcuaa Meau ¢ CEpHOM KUC-
JnoToii. B3ammomeiicTBue KapOoHaTa MarHuUsI C CEPHOM KHCJIOTOMA.
OcaxaeHue U pacTBOPEHUE OCAIKOB COJield U HEPACTBOPUMBIX T'M/I-
POKCHIOB.

JlabopatopHbie onbiTbl. 11. XrMUYeCcKMe CBOMCTBA OCHOBHBIX U
KHNCJIOTHBIX OKCHIOB. 12. YcnoBusa H606paTI/IMOFO IIPpOTEKaHUA p€ak-
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vt odbmeHa. 13. Xumuueckue CBOWMCTBAa KHUCIOT M OCHOBAHMUIA.
14. TlomyyeHue ocagkoB HEPACTBOPUMBIX TMAPOKCUIOB U M3yYCHUE
ux cBoicTB. 15. ITonyyeHue aMm@oOTepHOro r’uIpoKCcCUaa U U3ydyeHue
ero cBoiicTB. 16. HeliTpanusamys mejiouynd KUCIOTOM B IPUCYTCTBUHN
deHonprarenHa.

MpakTuueckue pabotbl. 5. ['eHeTUYeCcKast CBA3b MEXIY OCHOBHbBI-
MU KJlacCaMUu HEOpraHUYeCKUX COeAMHEeHUN (BbIMOJHEHME LIETTOUKU
XUMUYECKUX TTPEBpaIleHUI ).

MpeamMeTHbIE pe3ybTaThl 06yYeHus

Yuyanuecst 10JKHBI yMenb;

MOHMUMATb CYIIHOCTb I'€HETUYECKOM CBSI3U MEXIY pPa3IudyHbIMU
KJIaCCaMM HEOPTAaHUYECKUX BEILECTB;

ONMUCHIBATh BaxKHEUIIIME CIOCOObI IOJYYEeHUS U XUMHYECKUE
CBOIMCTBA OKCUIOB, KMCJIOT, OCHOBAHUM U COJIEHA,

OCYILUECTBJIATh XMUMUUYECKUE TPEBPALLECHUSA, WLIIOCTPUPYIOLINE
T€HETUYECKYIO CBSI3b;

HaO0II00aTh IIPOBOIUMEIE CAMOCTOSITEIEHO Y APYTIMU OIIBITHI.

MeTanpegmeTHble pe3y/bTaThl 00y4YeHus

VYyammecs: 0OJCKHBI yMemb:

MIPOBOAUTDH KJIaCCU(PUKALIIO BEIIECTB, B TOM 4YMHCJIe BHYTPU
KJIACCOB COCIMHEHU;

CUCTEMATU3UPOBaTh U 0000OIIATh pa3aIudHbIe BUABI MHPOpPMAa-
u;

HaXOIUTh W AaHAJIM3UPOBATh IIPUYMHHO-CJIEICTBEHHYIO CBS3b
MEXIY CTPOCHUEM ONPENECIeHHOrO Kjlacca U NX CBOMCTBAMM.

Tema 4. Nepuopguueckun 3akoH [I. U. MeHpeneesa.
CTpoeHune aToma. Xummnyeckas ceasb. CTpoeHune
BELLeCTB B TBEPAOM, JKUAKOM U ra3006pasHom
cocToaHuax (16 v)

IlepBble MOMBITKM KiIaCCM(DUKAIIMM XUMWUYECKUX DJIEMEH-
ToB. I'pynmnbl 3JIeMEHTOB CO CXOOHBIMU CBOMCTBamMU. AMMOTEepHbIe
OKCUIIBl M TMAPOKCUIIBI Ha MpuMepe 1MHKa. [lepuoanyeckuii 3aKoH
u Ilepuognyeckass cucreMa xummudyeckux synemeHToB . 1. Menne-
neeBa. Ctpyktypa Ileproanyeckoil cUCTEMbl XUMUUECKUX 3JIEMEH-
ToB /1. 1. MeHneneeBa: Majible M OOJbIINE TIEPUOIBI, TPYIIIBI U IO~
TPYIIITBL.
Hayunsbiit mogBur . V1. MenneneeBa. IlpenckaszaHue CBOIMCTB
elle He OTKPBITHIX 2JIEMEHTOB.
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[TnaneTapHasi Moaeab CTPOSHUS aToMa. ATOMHOE Sipo. M130Tombl.

ITopsinkoBBIIT HOMEP XUMUUYECKOTO 2JIEeMEeHTa — 3apsii sSapa ero
aroma. CoBpemeHHas ¢opmynupoBka Ilepromnuyeckoro 3akoHa.
PacripeneneHue 251eKTpOHOB B 3JICKTPOHHBIX CIOSIX aTOMOB XUMUIYe-
CKUX 3JeMeHTOB 1—3-ro nepuomoB. XapaKTepUCTUKA XMMUYECKUX
aneMeHTOB No 1—20 Ha OocCHOBaHMU MX NoJoXeHus B Ilepnomguue-
CKOl cucteMe xumudeckux aneMeHToB . 1. MeHaeneeBa u crtpoe-
HUS X aTOMOB.

MeTautel 1 HeMeTasuThl B [leprogndecKkoit cucteMe XUMIIECKIX
anemeHTOB . 1. MeHaeneeBa. DieKTpoOOTPULIATEILHOCTb.

KoBanieHTHas1 cBsi3b. MexaHu3M oOpa3oBaHUsI, TOJISIpHAsT U He-
noJisipHasl cBsA3b. HampaBieHHOCTh U HACHIIIEHHOCTh KOBAJIEHTHOM
cBs13u. CBOICTBAa KOBAJIEHTHBIX COEAUHEHUA.

WNonnas cBsa3bp. KoopnuHanumonHoe yuciio. CTpoeHHe TBEPAbIX
BellecTB. Kprcrammmaeckue 1 amopdHEIe BelllecTBa. ATOMHEIE M MOJIe-
KyJISipHble KpUcTasibl. MOHHBIE KpUCTaIbI.

JlemoHcTpauuoHHble onbITbl. [ToKka3 0Opa3loB 1IEJOUYHbIX MeTal-
JIOB 1 rajioreHoB. [lonydeHue OKCUIOB HEKOTOPBIX JIEMEHTOB 3-TO
Meproaa U3 MPOCTHIX BEILIECTB, PACTBOPEHME X B BOJE U UCIIbITAHUE
pacTBOpoB MHAMKaTopamMu. Bo3ronka noga. O6pa3iibl MOHHBIX U KO-
BaJICHTHBIX COeIMHEHWI. Moaea KPUCTAJNIMYECKUX PEIIeTOK KOBa-
JIECHTHBIX U MOHHBIX coenmHeHuil. CoIloCTaBJIeHUE JIETYYECTH pa3-
JIMYHBIX XUJIKOCTEH 1 TBepAbIX Tesl. CKMKEeHNE CEpHUCTOTO ra3a Wi
3HAKOMCTBO C 00pa3LOM CKMKEHHOTO ra3za.

JlabopatopHble onbiTbl. 17. 3HAKOMCTBO ¢ 00pa3LiaMy METAJLIIOB U
HeMeTau1oB. 18. 3HaKOMCTBO CO CBOIICTBaMM KOBAaJ€HTHBIX U MOH-
HbIX coeuHeHu. 19. AMdoTepHbIe CBOICTBA TMAPOKCHUIA LIMHKA.

MpepmeTHbIe pe3ynbTaThl 06yUYeHUs

Yuaruecs: 10JKHBI yMemb:

paccMaTpuBaTh aTOM KaK XUMUIECKN HEIETUMYIO JaCTHILY CITOX-
HOT'O CTPOEHUSI;

3HaTh UCTOPUYECKYIO U COBpeMeHHYIo ¢dopmyaupoBku Ilepuo-
mmaeckoro 3akoHa /1. 1. MeHneneena;

OIMMCHIBAaTh M MONEJIMPOBATh 3JEKTPOHHOE CTPOCHHWE AaTOMOB
BJIEMEHTOB MaJlblX MIEPUOJIOB;

JaBaThb oNpeaeeHue TOHATUS «<XUMUYSCKUN JIEMEHT>;

MPEICTaBIIATh TBOMCTBEHHYIO (KOPITYCKYISIPHO-BOJHOBYIO) TIpH-
POy BJEeKTPOHa;

MPOrHO3UPOBATh CBOWCTBA HEW3YUYEHHBIX BEILECTB, IOJIb3YSICh
ITepuonuueckoii cucteMoii xumudyeckux aneMeHToB . 1. Mennene-
€Ba 1 3Hasl CBOMCTBA yXe N3yUYeHHBIX.
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MeTanpegmeTHble pe3ybTaThl 00y4YeHus

Yuamuiicsg noJKeH ymems:

MOHUMATh JJOTUKY HAyYHOTO MO3HAHMUSI;

CTPOUTD, BBIABUTATh U (POPMYIUPOBATH TUIIOTE3bI;

COIOCTaBJISITh OMNITO3ULIMOHHbBIE TOUKM 3pEHHUS Ha HayuyHYIO0 poo-
JIEMYy;

Ha KOHKPETHBIX MpHUMeEPaxX WLTIOCTPUPOBATH CJIOXKHOCTb CTPOSHMUS
MaTepuur (KOPITyCKYJISIPHO-BOJHOBOW Jyajiu3M 3JE€KTPOHA), YCJIOB-
HOCTb JII0OOH KJ1accubUuKalu Mpy 60716110M MHOT000pa3uu BelIeCTB,
KaXJ10€ U3 KOTOPbIX 00J1alaeT YHUKAJIbHBIMU CBOMCTBAMMU.

JINYHOCTHbIE pe3ynbTaThl 00yYeHus

Yyamuiicst TOJKeH:

3HAMb U NOHUMAmMb: OCHOBHbIE UCTOPUYECKUE COOBITUS, CBSI-
3aHHbIE C Pa3BUTUEM XMMUU U 0OIIIECTBA; JOCTUXEHMS B 00JIaCTU XU -
MUM U KYJbTYpHbIE TpaaulUu (B YACTHOCTU, HayYHbIE TPaAMLIMMN)
CBOEI CTpaHbl; OOIIIEMUPOBBIE NTOCTVXKEHUSI B 00J1aCTU XMMUM; OCHOB-
Hble TIPUHLIMITBI M TTpaBuJia OTHOILIEHUSI K MPUPOJE; OCHOBBI 310PO-
BOro obpasa >KM3HHU U 3J0pOBbecOEperaroix TeXHOJOTU; MpaBuia
MOBeIeHUS B Ype3BbIUaiHBIX CUTYalIUSIX, CBI3aHHBIX C BO3IEUCTBUEM
pPa3IMYHbBIX BEIIECTB; OCHOBHBIE MpaBa U 00S3aHHOCTU I'paXIaHWHA
(B TOM 4mclie yyallerocs), CBsI3aHHbIE C JTMYHOCTHBIM, TTpodheccro-
HaJIbHBIM M XXU3HEHHBIM CaMOOIIpeeCHUEM; COLIMAIbHYIO 3HAUM-
MOCTb Y cofepkaHue nNpodeccuii, CBI3aHHBIX C XUMUECH;

UCHnbIMbIEamyb: YyBCTBO TOPAOCTU 32 POCCUNCKYIO XUMUYECKYIO
HayKy U YBaXKeHUE K UCTOPUM €€ Pa3BUTHUS;, YBaXeHUE U MPUHSITUE
JNOCTUKEHUI XMMUU B MUPE; JIIOOOBb K MPUPO/JIE; YBAXKEHUE K OKPY-
KaIUM (Y4aluMCsl, YIUTENISIM, POAUTEJISIM U IP.) — YMETh CJIyIIaTh
U CJbIIIATh TapTHepa, MPU3HaBaTh MPaBO KaXJI0ro Ha COOCTBEHHOE
MHEHUEe, TIPUHUMATh PELICHUSI C y4eTOM MO3UIIMiIl BCeX YYACTHUKOB;
YYBCTBO MPEKPACHOTO U ACTETUUECKUX UYBCTB HA OCHOBE 3HAKOMCTBA
C MUPOM BEIIECTB U UX MpeBpalleHUli; caMOyBaxkeHWe U DMOLIMO-
HaJIbHO-TI0JIOXKUTEJbHOE OTHOIIIEHUE K CEOE;

NPpU3HABAMb. ICHHOCTD 310POBbS (CBOETO U IPYTUX JIONEI); He-
00X0OIMMOCTh CAMOBBIPaXKeHUsI, caMopeaan3aliui, COLIMaTbHOTO Mpu-
3HAHUS;

0CO3HaBamb: TOTOBHOCTD (MJIM HETOTOBHOCTh) K CAMOCTOSITENb-
HBIM MOCTYIIKaM U JIefCTBUSIM, OTBETCTBEHHOCTDb 3a UX PE3YJIbTaThi;
TOTOBHOCTb (MJIM HETOTOBHOCTbH) OTKPBITO BbIpaxkaThb U OTCTaMBaThb
CBOIO MO3UIUIO0 U KPUTUUYHO OTHOCUTBLCSI K CBOMM IMOCTYMKaM;

nposi6asimoe. SKOJOTUYECKOE CO3HAaHME; MoOpOoXKeTaTeIbHOCTb,
JIOBEpUE U BHUMATEJIbHOCTb K JIIOISIM, TOTOBHOCTb K COTPYIHUYECTBY 1
JIpyk0e, oKa3aHUIO TTIOMOIIM TeM, KTO B HEll HyXmaeTcs; 0000IIeH-
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HBII, YCTOWYMBBIA W W30WpaATENbHBIN TMO3HABATEILHBI WHTEPEC,
VHUIIATUBY U JTIO003HATEIbHOCTh B M3YYEHMH MUpPA BEIIECTB U pPeaK-
LM, HeAeyCTPEMIIEHHOCTh 1 HACTOMYMBOCTb B JOCTUXXEHUU LICJIEH,
TOTOBHOCTHU K MPEOIOJICHUIO TPYIHOCTEN; YOS XKIEHHOCTh B BO3MOX-
HOCTWA TO3HAHWS MPUPOABI, HEOOXOAUMOCTU PAa3yMHOTO WCIIOJIb30-
BaHUS JOCTVDKEHUM HayKU U TEXHOJOTUIA OJ1s1 pa3BUTHS ODOIIIECTBA;

YyMemb: YCTAHABIIMBATh CBSI3b MEXIY LEJIbI0O U3YYCHUSI XUMUU U
TeM, IUISI YeT0 OHA OCYILIECTBISICTCS (MOTUBAMM); BBIIIOJIHITH KOPPU-
TUPYIOIILYIO CAMOOLIEHKY, 3aKJIIOUAIONIYIOCSI B KOHTPOJIE 3a MPOLIECCOM
U3y4eHUsI XUMUHU U BHECEHNM HEOOXOIUMBIX KOPPEKTUBOB, COOTBET-
CTBYIOILIIMX 3TaraM M cnoco0aM M3y4eHUS Kypca XMMUU; BHIIOJIHSTh
PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aK/IIOYAIOLIYIOCS B OLICHKE Mpolecca
U pe3yabTaTa U3YYEeHHUS Kypca XMMMM OCHOBHOM IIKOJBI, ITOABENC-
HUU UTOTOB HA OCHOBE COOTHECEHMUS LIEJIEU U PE3YJIbTATOB, CTPOUTH
>KM3HEHHBIE U TTpodecCroHabHbIC TIAaHbI C Y4ETOM KOHKPETHBIX CO-
LUATbHO-UCTOPUUECKUX, MOJUTUIECKUX U DKOHOMUYECKUX YCIOBUIA;
0CO3HaBaTh COOCTBEHHBIE LIEHHOCTU M COOTBETCTBME MX IMPUHUMAE-
MBIM B XKM3HU PEIICHUSIM; BECTU AUAJIIOT HA OCHOBE PABHOIIPABHBIX
OTHOILIEHUA M B3aUMHOTO YBaXXEHWS; BBIICJSATh HPAaBCTBEHHBIMN
acIeKT MOBEACHUSI U COOTHOCUTD MOCTYNKU (CBOU M APYTUX JIFOACH )
U COOBITUS C IPUHSATHIMU 3TUYECKMMH HOPMaMU; B IIpeAeiaX CBOUX
BO3MOXHOCTEM IMMPOTUBOICCTBOBATh NEMCTBUSM U BIIMSTHUSAM, IIPEI-
CTaBJISIIOIIUM YTIPO3Y XWU3HU, 3M0POBbI0O U OE30MaCHOCTU JUYHOCTU
M OO11IeCTBa.

9 KNACC (2 4 B Hepento, Bcero 68 v,
U3 HUX 3 4 — pe3epBHOe BpeMA)

Tema 1. Crexuometpua. KonunyecrseHHble
OTHOWEHMUA B xumum (10 u)

PacueTsl Mo xuMmyecknM hopMyIaM — HaXOXIeHHUE MacCo-
BOI JIOJIN 3JIEMEHTa B coeAWHEHUU. BBIBON (pOpMyNbl coemMHEHMSI.
Monb — equMHULIA KOJIUYECTBA BElIECTBA.

3akoH ABorampo. MosipHbiii 00beM MAcaIbHOIO rasa. A0co-
JIIOTHAs U OTHOCHUTEIbHAS IVIOTHOCTD I'a30B.

PacueTnl o ypaBHeHUSIM peakinii. BeramciieHne Macchel, oobeMa
VIV KOJIWYECTBa BEIIECTBA 10 U3BECTHOM Macce, 00beMy MIIM KOJIU-
YeCTBY BellleCTBa OJHOI'O M3 pearecHTOB MJM MNpPOIyKTOB. PacueTsl
00BEMHBIX OTHOLIIEHUI Ta30B B PeaKIIUsIX.

PacueThl 110 ypaBHEHUSIM peaklivii B cjiydae, KOrjua OJIHO U3 Be-
IIECTB HAaXOAUTCS B HeJocTaTKe. BrIumcieHre Macchl OJHOTO U3 IIPO-
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MYKTOB peakliMd IO Macce HUCXOJHOTO BEUIECTBa, COIEpKallero
OMpeaeICHHYIO OO IpUMeceil.
Brixon xumuueckoii peakiuu. OnpeaeieHre BbIX0OAaA.

llemoHcTpauuoHHble onbiThl. [ToKa3 HEKOTOPHIX COEOTMHEHUU KO-
JINYECTBOM BelecTBa 1 Mosb. JleMOHCTpalusi MOJISIPHOTO oObema
WaeaabHOTO Ta3a.

MpeameTHble pe3ynbTaThl 00yYeHUs

Yyamuiicsa noJKeH ymems:

MPOBOAUTH pacueThl Mo (hopMyJiaM U YPaBHEHUSIM XUMMHYECKUX
peakuuii;

OMEpUPOBATH TIOHSATUEM «MOJIb»;

paznuyaTh aOCOJMIOTHYIO U OTHOCUTEJIbHYIO TJIOTHOCTH Ta30B;

MOHUMATh CMBICT (POPMYJIbI XMMUYECKOTO COEIMHEHUS 1 ypaB-
HEHUS PEAKIIUH.

MeTanpeaMeTHble pe3ynbTaThl 00yYeHus

VYvyaiuiics n0KeH ymems:

MMPUMEHATh MMEIOIINECs 3HAHWS W HaBBIKM apU(pMEeTHISCKUX
U anredpanyeckrux pacuyeToB K pelIeHUI0O XMMUYECKHUX 3a1a4;

pa3BUBaTh CIIOCOOHOCTU TE€HEpUPOBATh WIEH U OIpenessaTh
CpelcTBa, HEOOXOAUMBIE ISl X peannu3alluu.

Tema 2. Xumuyeckas peakuua (17 v)

Teopust 21eKTPOAUTUYECKON AUCCOLUALIMU. DIEKTPOIUTHI
U HEAEeKTPOIUTHI. [Jricconipalius KUCIOT, coieil U ocHoBaHU. Cuiib-
Hble U cjabble 3jeKTpoauThl. CTeneHb nuccouuanuu. MoH ruapo-
KcoHUs. JIOHOPHO-aKIIENTOPHBIM MEXaHU3M 00pa30oBaHUsI KOBAJIECHT-
HoI1 cBs3U. Peakiiny HOHHOTO 0OMeHa U YCJIOBUSI UX TIPOTEKaHUSI.

OKMCIUTETbHO-BOCCTAaHOBUTEIbHBIE peakliuu. CTerneHb OKuCIe-
Hus. [Ipouecchl okucieHus-BoccTaHoBIeHUsI. CocTaBiaeHUEe 3y1eK-
TpOHHOTO OajlaHca. TUINMWYHBIE OKUCIUTEIM U BOCCTAHOBUTEJIU.
[TpuHLIMO OeACTBUS XMMUYECKHUX UCTOYHUKOB TOKA. DJIEKTPOJIU3.

TemnoBoii addexT xumuaeckoi peakuuu. [loHsaTHE O CKOpPOCTH
XUMHWIECKOM peakimu. KaTanmmzaTopsl.

Knaccudpukauus XuMUYECKUX peakluii 1o pa3IuYHbIM MMPU3Ha-
KaM: U3MEHEHMIO CTETIEHU OKUCIEHUST XUMUUECKUX DJIEMEHTOB, MO-
[JIOIIEHUIO WJIY BBIACICHUIO SHEPTUH, HAUTMIWIO WJIM OTCYTCTBUIO Ka-
TamM3aTopa.

JleMOHCTpaUUOHHbIE ONbITbl. DIIEKTPOIIPOBOIHOCT BOILI M BOJ-
HBIX PacTBOPOB pa3jIMYHBIX coedMHeHUil. PasnoxeHue auxpomarta
aMMOHUSI. DK30TepMUYECKME U DHIOTEpMUUYECKME peakuuu. Bims-
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HHE pa3IMYHBIX (pakTOpOB (TeMmmepaTypa, KOHIEHTpAaLUsI, CTEIICHb
M3MEJIBbUYEHUSI TBEPHAOrO BEIECTBA) Ha CKOPOCTh B3aMMOICHCTBUS
LIMHKA C COJISTHOMN KMCJIOTOM.

JlabopatopHble onbitbl. 20. [TpoBeneHue peakinii 0OMeHa B pac-
TBOpax 3JeKTpoinuToB. 21. OmpeneiacHne KUCIOTHOCTU Cpedbl pac-
TBOPOB pa3INYHBIX BemlecTB. 22. KaTtaiutuyeckoe pasjoxXeHue Iie-
pPOKCHIIa BOOOPOIA.

MpakTuyeckue pabotbl. 6. DKCriepUMEHTAIbHOE pellIeHNe 3aaady
10 TeMe «DJIEKTPOTUTUYECKAST TUCCOLIUALIUST».

peameTHble pe3ynbTaThl 00yYeHus

VYuyaiuecs: 10JXKHbBI ymems:

JlaBaTh OIpeaeSICHUs] MOHITUI: «3JIEKTPOJIUT», «HERJIEKTPOJIUT»,
«AJIEKTPOIUTHYECKAS] TUCCOLUALIUST», «CTeTIEeHb AUCCOLIMAIIN», «PaB-
HOBECHE», «CKOPOCTb PEaKIUU», «OKUCIUTEID», «BOCCTAHOBUTEID>,
«OKUCJIEHUE», «BOCCTAHOBJICHUE», «3JICKTPOJINU3», «TeII0BOI 3(pdekT
XUMMYECKON peakiiuu», «3K30TEPMUYECKUI W BHAOTePMUYECKUI
MPOLIECCHI»;

pa3aesisaTh 2JIEKTPOJUTHI HA CUJIbHbBIE U C1a0ble;

3aMMChIiBaTh COKpAIlleHHbIE W TOJIHbIe MOHHbIE YpaBHEHUS pe-
AK1IUA;

¢dhopMyaupoBaTh MPU3HAKU HEOOPATHMOIO MPOTEKAHUS peaKIINid
o0MeHa B BOJHBIX pacCTBOpaXx dJIEKTPOJIUTOB;

3HATh KJ1accuGUKALUIO XUMAYECKUX PeaKLnii 0 00paTUMOCTH;

dopmyaupoBaTh npuHuuil Jle IlaTenbe 1 aHaau3MpoBaTh hak-
TOpBI (Ha KaUeCTBEHHOM YPOBHE), BJIMSIONIME HA BEJIUUMHY CKOPOC-
TU XMMUYECKOU peaKkliinuu;

MOHUMAaTh CYIIHOCTh OKMCJIUTEIbHO-BOCCTAHOBUTEILHON peak-
1LIMU KaK Mpollecca MepeHoca dJIeKTPOHOB;

OMUCHIBATh (B TOM UYMCJIe U YPAaBHEHUSIMU peaKIInii) TIPOLECCHI,
MPOTEKAIOIIME TIPU 3JEKTPOJIN3E PACILIABOB 3JIEKTPOIUTOB.

MeTanpefMeTHble pe3ybTaTbl 00yyeHus

VYualuecst JOJKHbBI yMemb:

CTPOUTH KJacCU(MUKALMIO cpa3y IO HECKOJbKUM MpU3HAKaM
CpaBHEHUs (Ha MpUMeEpe XUMMUUYECKUX peaklivii), MOHUMasi OrpaHu-
YEeHHOCTH JII0001 KJaccupUKaluu;

OCYLIECTBJISITh XMMUYECKUI SKCTIEPUMEHT (HarmpuMmep, NCCIen0-
BaHUE 3JEKTPOIIPOBOTHOCTU TBEPIBIX BEIIECTB U PaCTBOPOB, IPOBE-
JIeHUEe peakliuii oOMeHa B pacTBOpax 3J€KTPOJIUTOB);

aHaJIM3UPOBATh SKCIIEPUMEHTAJIbHBIE JaHHbIE,

KJIacCU(UIIMPOBATH BEIIECTBA 110 Pa3HBIM IIPM3HAKaM CpaBHEHUSI,
B TOM YMCJIe C TOYKU 3pEHUST DIEKTPOIPOBOIHOCTU UX PACTBOPOB;
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KJaccUuUIUPOBaTh XUMUUYECKHE peaklMy M0 YHUCIY U BULY pe-
areHTOB M MPOIYKTOB, BBIICICHUIO MU TTOTJIOMIEHUIO TETIOTHI, 00-
PaTUMOCTHU, HAJTMYMIO TIEpeHOCa JIEKTPOHOB;

CTPOUTH IpadruecKre MOAEIN XMMUYECKUX MPOLIECCOB (IMCCO-
[IManus, TUAPATAIIN);

CTPOMTD, BHIIBUTATH 1 (POPMYITUPOBATH TUIIOTE3HI;

COMOCTABJATh OINIO3UIIMOHHBIE TOYKM 3PEHUSI Ha HaydyHYIo
npooemy.

Tema 3. Xumua Hemetannos (22 4)

DneMeHTbI-HeMeTaJIbl. OCOOEHHOCTH 3JIEKTPOHHOTO CTPO-
€HUsI, OOIIIMe CBOMCTBA.

I'anoreHbl — ayeMeHTHl M1aBHOM noarpynmnbl VII rpynmer. O6-
11251 XapaKTepuCcTUKa MOArpyInbl. Bo3aMOXHbIE CTeTIEHU OKHCIEHUSI.
OcobenHoctu ¢ropa. XJI0p, €ro pacopoOCTPaHEHHOCTh B MPUPOIE,
nojyyeHve, (GU3NYECKUEe M XMUMUYECKME CBOMCTBA, MPHUMEHEHUE.
XnopoBogopona. CoJisiHasi KMCJIOTa U ee coju. KauecTBeHHas1 peak-
1S Ha xJiopua-uoH. OnpeneneHue nona KkpaxMaioM. [Topsiaiok BbI-
TECHEHMA OIHOIO rajloreHa IpyruM U3 pacTBOPOB raJIOTEHUIOB.

Cepa, ee HaxoXIeHUE B MPUpPOIE, aJIOTPOIusl, dU3nIecKue u
xumuueckue corictBa. CepoBonopon. Cynbduabl. CepHUCTBIN ras.
Oxcupn cepol (V1) (cepHblil aHTUAPUI) U cepHasa Kuciaota. OKUCIH-
TeJIbHbIe CBOWICTBA KOHLICHTPMPOBAHHOI cepHoil KucaoThl. ITomyye-
HUE U IPUMEHEHUE CEPHOU KUCIIOThI (0€3 TEXHOJOTMYECKO CXEMBbI).
KauecTBeHHas peakiius Ha cyiabdaT-UOH.

A30T, ero HaxoXJeHue B MNPUPOJIe, BAJIEHTHbIE BO3MOXHOCTU
aToma a3oTa. A30T Kak IpocToe BellecTBo. dusnueckre u XuMuye-
CKHue CBOICTBa, MoJjiyueHue, nprumeHeHue. IIpobiema cBSI3bIBaHUS
atMocepHoro a3oTa. [IpeacrasieHue o0 MUHEpalbHBIX YIOOPEHUSIX.

AMmuak. CTpoeHUe MOJEKYJIbl, (U3MYECKHEe U XUMHYECKUeE
CBOWCTBA, TToJlydeHUe (0e3 TeXHOJOTUUECKOM CXeMbl) U ITPUMEHEHUE.
Conu ammoHus. KauecTBeHHas peakiivsi HA MIOH aMMOHUSI.

Oxkcupabl azora. A3oTHast kuciaoTa. IloaydeHue, pusnyeckue u
XMMUUYECKHUE CBOMCTBA, peakuusi ¢ MeTauiaMu. [IpumMeHeHue a3or-
Ho# kucioTbl. Hutpatel. Kpyrosopot a3ora.

Dochop. benwlit pocdop. [MonyuyeHre 1 mpuMeHeHHE KPaCHOTO
docdopa. Okenn pochopa (V) (pochopHblit aHruapunm) u pochop-
Hasi KUCJIoTa.

Aimas u rpaduT — aJUIOTPOITHBIE MOAU(pUKALINY yIiiepona. Al-
copOLus. YrapHbIii ra3, ero CBOCTBa U (pU3MOJIOTMUEeCKOe NeHCTBUE
Ha opraHu3M. YTJIeKUCIIbIi Ta3, yrojibHasl KUCI0Ta 1 ee coju. Kpyro-
BOPOT yrjiepoa. ITapHukoBbIii 3dEKT 1 ero nocaeacTBusl.

Kpemnuunii. Okeng kpemuus (I1V), KkpeMHueBast KMCJIOTa U CUIIH-
Katel. Crekno. Kepamuka. IlemeHT u O6eTtoH. CTEeKJIO — TIpUMeEp
amoppHoro MmaTepua’a.
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XumMmnueckoe 3arpsgA3HEHUC Opr}KaIOIHefI Cp€abl OKCHMIaMH CEPbI
" a3ora.

llemoHcTpauunoHHble onbiTbl. [lonyyeHue xJjiopa U U3y4YeHUE
CBOWCTB XJI0pHO# Boabl. KauecTBeHHas peakliMsi Ha XJIOPUA-UOHBI.
Peakiiust coemmHeHus cepbl U Xenesa. JlelicTBue KOHLIEHTPUPOBaH-
HOW CEepHOM KMCJOTHI Ha Melb U caxapo3dy. OO0yrivMBaHUe JTYYUHKU
KOHIIEHTPUPOBAHHOI cepHOM Kucaoroil. I'opeHue cepoBomopoma.
OcaxnaeHue cynbdunoB MeTauioB. [lomydyeHue cepHucroro rasa. Ka-
YyeCTBEHHasl peakildsl Ha CepHUCTHhI ra3. PacrBopeHue amMmuaka
B Boje. AMMMauHbIi (poHTaH. [TonyyeHue amMmMmuaka U3 XJiopuaa aM-
MOHMUS U €ro B3aMMOJAENCTBUE C XJIOPOBOIOPOIOM. B3anmoneiicTBue
Meau ¢ pa30aBiIeHHOW M KOHIEHTPUPOBAHHON a30THOW KHUCJIOTOIA.
BzauMmopeiictBue ¢dochopHoro aHruapuaa ¢ Bomoii. IloryoinieHue
aKTUBMPOBAHHBLIM YIJIEM ra30B U BEIECTB, PACTBOPEHHBIX B BOJE.
3HAKOMCTBO C KPUCTALIMYECKUMU pellieTKaMuy rpaduTa u aaMasa.

JlabopartopHble onbiTbl. 23. I3yyeHre CBOMCTB CONSTHOM KUCTOTHI.
24. 3HaKOMCTBO ¢ o0pa3LaMu cephl U CyJIbpuaoB MeTaiuioB. 25. Ka-
YeCTBeHHasl peaKIysl Ha CEPHYIO KMCJIOTY U ee conu. 26. Pacnio3HaBa-
Hue cyiabputoB. 27. PaznoxeHnue xjopuga ammoHus. 28. CBoiicTBa
opTodochopHOU KUCIOTHI 1 ee cosieid. 29. 3HaKOMCTBO ¢ oOpa3LamMu
MUHepaJibHbIX ynoopeHuil. 30. O3HaKOMJIEHUE CO CBOMCTBaMU Kap-
OoHaTOB M TuApokapOoHaToB. KauecTBeHHast peakiius Ha KapOo-
HaT-uoH. 31. CBolicTBa KpeMHIMEBOI KUCIOThI U PACTBOPOB CUJIMKA-
TOB. 32. O3HaKOMJIEHUE C 00pa3liaMy IIPUPOIHBIX CHJIMKATOB, CTPO-
UTEJbHBIX MaTepUaoB, MEJIOM, U3BECTHSIKOM, MPaMOPOM, KBaplieM,
[JIMHOM, TTOJIEBBIM IIITIATOM.

MpakTuyeckue pa6oTbl. 7. DKCIEepUMEHTAIbHOE pellleHre 3aaay
no teme «Hemerayibi». 8. IloaydyeHre amMmuaka U OMNBIThI C HUM.
9. IMonyyenue oxkcuaa yraepona (IV) u usyyeHue ero cpoicts. Pac-
Mo3HaBaHUe KapOOHATOB.

MpepmeTHbIe pe3ynbTaThl 06yUYeHUs

VYuammuecs: 00KHBL yMemb:

ONMCHIBATh U pa3andaTh M3yUYeHHBIE XMMUYECKHE BeIlecTBa
(XJ10p, XJIOPOBOMOPO[, XJIOPUABI, CEPY, CEPOBOAOPOI, CEPHUCTHIN
ra3, CEpHyIO KHMCJIOTY 1 €€ COJU, a30T, aMMMaK, a30THYIO KUCJIOTY U
ee conu, ochop, pochopHyIO KUCIOTY, YIJIEePOod, YyrapHbIiA U yIJie-
KUCJIBIN Ta3bl, YTOJIbHYIO KHUCIOTY 1 €€ COJIM, OKCUI KPEMHUS, KpeM-
HMEBYIO KMCJIOTY U €€ COJIN);

KA4ECTBEHHO OIIPEAE/ISITh HAJIUYME B COCTMHEHUSIX aHOHOB CO-
JISHOM, CEpHOM, YTOJIbHOM U KPEMHMEBOM KUCJIOT;

KJIacCU(PUIIMPOBATh M3YYECHHBIC XMMHWYECKHUE COCIMHEHMS II0
pa3HBIM pU3HAKaAM;
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OIMMCbIBATb IECMOHCTPAIMOHHLIC N na6opaTopHLIe OKCIICPHUMEH-
ThI C U3YYCHHBIMU BCIICCTBAMU;

aHaJIM3UPOBATh SKCIICPUMECHTDBI U TCOPETUYCCKUEC CBCACHNA, OC-
JIaTb N3 HUX YMO3aKJIIOYC€HHWA 1 BbIBOIbI.

MeTanpeaMeTHble pe3ynbTaThl 00yYeHus

Yuaryecst 10JDKHBI yMemb:

HCIIOJIb30BaTh TAKUE MHTEJUICKTyalIbHbIC ONepallii, KaK aHaJIu3
U CUHTE3, CpaBHEHUE, 0000IleHNEe, CUCTeMaTU3allusl, TIOMCK aHAJIOTOB;

WLTIOCTPUPOBaTh Ha KOHKPETHBIX MPUMEpax CIOXHOCTb CTPO-
E€HUSI MaTepU, MHOTOOOpa3re BENIECTB; OOBSICHATh MPUUNHBI 3TOTO
MHOT000pa3usl (Ha MpuMepe MPOCThIX BEIIECTB — aJJIOTPOMNNST);

pacIINPSITh UHTEJUIEKTYAJbHBII KpPYyro3op 3HAaHUSIMU OO0 UCTO-
PUHU OTKPBITUS 3JIEMEHTOB U UX COeINHEHMI, 00 OCHOBHBIX IPUHIIM-
rnax U 3aKOHOMEPHOCTSIX €CTeCTBEHHBIX HayK.

Tema 4. Xumua metannos (10 )

TTonoxenue metannoB B Ileprnonnyeckoil cuctreMe XUMHU4e-
ckux aneMeHToB M. M. MenneneeBa. CTpoeHUe aTOMOB METaJlJIOB.
ITonsatue o MeTannuyeckou cBsa3u. OO1IMe cBolicTBa MeTasioB. Cro-
CcoObI moJiyyeHus1 MeTalsioB. [ToHsTHE O MeTaJuTyprum. Psa Hanpstke-
HUIA MeTa/ioB. BeITecHeHUE OMHOTO MeTajlla APYrMM M3 pacTBopa
coyii. 3HaueHUe METAJJIOB B HAPOAHOM XO3SIIACTBE.

[esounble MeTamabl. OOIIasi XapaKTEpUCTUKA IMOATPYMIIbI.
Hatpuii, ero ¢pusnueckue CBOCTBa, B3aUMOACHCTBUE C HeMeTallla-
MU U Boaoii. XJopua HaTpusi — MoBapeHHast coyib. KapOoHaT u ruf-
pokapOoHaT HaTpusi, UX NpUMEHeHHe U cBoiicTBa. OKpalllMBaHUE
TUIaMEHU COJISIMU HaTpUsl.

Kanbuuii — nmpeacraBuTeb CEMEMCTBA HIEJIOYHO3EMEIbHBIX ME-
TayoB. PU3ndecKre CBOIMCTBA, B3aMMOIEHCTBHE ¢ HEMETATIaMU U
Bonoii. CoequHeHus Kanblus. Mpamop. ['unc. M3Bects. CTpouTtenb-
Hble MaTepuaibl. OKpalllMBaHUe MJIaMEHU COJISIMU KaJlbLIMSI.

AmoMuHuii. dusnyeckne M XUMHYECKUE CBOMCTBA, MPUMEHE-
HHe. AMGOTEpHOCTb OKCHAA W TUAPOKCHUIA aTFloMUHUS. JlypamoMuH
KaK OCHOBA COBpEMEHHOI aBHAIINU.

XKenezo. dusnyeckne U XMMUYECKNE CBOMCTBA (B3aUMOICUCT-
BUE C KHUCJIOpPOIOM, Kucjaotamu, xjiopoM). CoequHenus xemne3a (I1)
n xene3a (I1I1). KauectBennas peakiuust Ha moH xkenesa (I1I). Yyryn
M CTajlb — BaKHEWIIME CIUIaBHI XKeje3a. 3aKalleHHas W OTITyIIeHHasI
cranb. Koppo3sus xkeesa.

lleMoOHCTpauuoHHbIe onbITbl. B3anMoaeiicTBre HATPUS U KaJlbLvsI
¢ Bogoii. ['openune Hatpusa B xiope. OKpallluBaHUe TJIAMEHU COJISIMU
HaTpus U KalbLys. BzanMmopneiicTBre alloMMHUS C BOJIO, pacTBOpa-
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MU KHCJIOT 1 Iiejoueit. Boccranosimenue okcupaa xenesa (I111) amro-
MuHMueM. «CaTypHOBO JepeBo» (B3aUMOIEMCTBIE IIMHKA C pAaCTBOPOM
HUTpaTa cBUHLA). [TojlyueHuUe Xeae3HOTro Kyrnmopoca pacTBOpEeHUEM
Kejesza B cepHolt kucioTe. OkuciaeHue rugpokcuaa xenesa (II) Ha
Bo3ayxe. Koppo3sus xeine3sa.

JlabopatopHbie onbiTbl. 33. 3HAKOMCTBO ¢ 0Opa3liaMy METAJIOB U
craBoB (pabota ¢ KoJuteKuusiMu). 34. PacTBopeHMe MarHus, Xenesa
1 IIMHKA B COJITHOM KuciaoTe. 35. BeITecHeHe OMHOro MeTauia Ipy-
MM M3 pacTtBopa coin. 36. OcaxneHne U pacTBOpEHME TUAPOKCHIA
amomunus. 37. OnpeneneHue coequHeHuit xene3a (I1I) B pacTtBope
py MOMOIIY poAaHuIa Kaylusl.

MpepmeTHble pe3ynbTaThl 00yUYeHUs

Yyaruecst IOJDKHBI yMemb:

dopMyIMpoBaTh OOIIME CBOMCTBA METAJUIOB KaK XWMWYECKHX
3JIEMEHTOB UM TTPOCTHIX BEIIECTB;

OIUCHIBATH DJIEKTPOHHOE CTPOCHUE aTOMOB 3JIEMEHTOB METAJLIOB;

OITMCHIBATh M aHAIM3MPOBAThH CBOKMCTBA MPOCTHIX BEIIECTB — Me-
TaI0B (Ha TIpUMepe IIETOYHBIX METaJJI0B, KaJblUs, aJTIOMUHUSI,
XKejes3a) U UX COeTUHEeHMIA;

MPOBOIUTH CaMOCTOSITEIbHO, HabJonaTh (Ha ypoke U B ITOBCe-
JIHEBHOW XW3HM), ONUCHIBATh U aHAJTU3UPOBATh XUMUYECKUE SIBICHMUS,
XapaKTepU3yIollne pa3InyHble CBONCTBA METALJIOB U UX COSAMHEHUIA;

KayeCTBEHHO OIMpeNesisTh HAIMYME B COSAMHEHUSIX HATpUs, Ka-
JIUSI, KaJIBITWS, Keses3a.

MeTanpeaMeTHble pe3ynbTaThl 00yYeHuUs

VYuyaliuecs: 4OJXKHbI yMems:

MOJIEIMPOBATh CTPOSHNE aTOMOB 3JIEMEHTOB METAJJIOB (HA MPHU-
Mepe JIEMEHTOB MaJIbIX IIEPUOIOB U Xee3a);

JieJIaTh BHIBOJIBI,

MPOBOJAUTH KOPPEJSILIUIO MEXAY COCTABOM, CTPOEHUEM U CBOi-
CTBaMU BElIECTB;

onpeAcasaTh LUedU U 3aJa4yu ASSITSIbHOCTU U NMPUMEHSTh UX Ha
MpaKTHUKE.

Tema 5. 0606uieHMe cBeaeHnit 06 InemeHTax

M HeopraHuveckux sewectsax (6 4)

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB U IPOC-
ThIX BCIICCTB B I'NITAaBHBIX ITOATPYIIIIAX M B MaJIbIX IIEpHUOIAAX. 3aK0OHO-

MEPHOCTU U3MCHCHUS CBOMCTB CJIOKHBIX COSIMHEHUI 2JIEMEHTOB —
BbICHIMX OKCMIOB U TUAPOKCHUIAOB, JIETYYNX BOOJOPOIHBIX COEIMHEHU M.
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lleMoHcTpauuoHHble onbiTbl. OOpa3Ibl MPOCTHIX BEIIECTB — Me-
TaJJIOB U HEMETAJJIOB 2-TO U 3-T0 MEPUOIOB.

JlabopatopHble onbiTbl. 38. McrnbiTaHME MHAMKATOPOM BOIHBIX
pPacTBOPOB BOJOPOAHBIX COEAMHEHUI a30Ta, KUCI0POIa, CEPhI U XJIopa.

MpeameTHble pe3ynbTaThl 00yYeHUs

Yuaruecst IOJDKHBI yMemb:
CTPYKTYpHPOBATh M3YYEHHBIN MaTepral M XUMUYECKYIO0 HH(MOP-
MAaLMIO, TIOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB.

MeTanpegmeTHble pe3ybTaThl 00y4YeHus

Vuaiiuecst 10JXKHbI yMems:

IMOHUMATh JIOTUKY HAyYHOTO MO3HAHUS;

CTPOUTD, BBIIBUTATh U (DOPMYTUPOBATH TUIIOTE3bI, COITOCTABIISATh
OIIO3UIIMOHHBIE TOUKH 3pEHUS Ha HAYIHYIO TTPOOIIEMY;

Ha KOHKPETHBIX MpUMepax WIIOCTPUPOBATh CIOXHOCTb CTPO-
eHUS MaTepuu (KOPIyCKYJISIPHO-BOJHOBOM qyaqn3M 3JIEKTPOHA), yC-
JIOBHOCTb JII0OOH Ki1acCU(pUKALIMU IIPY OOJIBIIIOM MHOTO0O0pa3uu Be-
LIECTB, KaXJ10€ M3 KOTOPbIX 001agaeT YHUKaIbHBIMU CBOCTBAMU.

JInyHoCTHbIE pe3ynbTaThl 06yYeHus

Yyamuiics TomKeH:

3HAMb U NOHUMAMb. OCHOBHbIE UCTOPUYECKUE COOBITUSI, CBS-
3aHHBIE C pa3BUTUEM XUMUHU 1 OOIIIECTBA; JOCTVKEHUSI B 00JIaCTH XM -
MUM U KYJbTYpHbIE TpagulUU (B YACTHOCTU, HayYHbIC TPAIMLIMU)
CBOEI CTpaHbl; OOIIEMUPOBHIC NOCTIKEHUS B 00JIACTU XUMHUU; OC-
HOBHBIE IPUHIIUIIEL U TIPaBMJIa OTHOILIEHUS K IPUPOE; OCHOBEI 310~
poBOTro 00pa3a XK1U3HU 1 300pOBbecOeperaloInX TeXHOJIOT U, TTpaBU-
Jla TIOBEJeHUS B YPE3BbIYailHBIX CUTYallMIX, CBI3aHHbBIX C BO3IEICT-
BUEM pa3JIMYHBIX BeEIIEeCTB, OCHOBHbIE IpaBa M OOSI3aHHOCTU
rpaxmaHruHa (B TOM YMCJIE Y4Yalllerocs), CBSI3aHHbIE C JMYHOCTHBIM,
npodeCcCUOHAIBHBIM M XW3HEHHBIM CaMOOIIpeAcIeHUEM; COLMaIb-
HYIO 3HAYMMOCTb U coJiepKaHue TIpodeCcCHii, CBI3aHHBIX C XMMUE;

UCHbIMbIEAMb. YYBCTBO TOPAOCTH 32 POCCUICKYIO XUMHYECKYIO
HayKy ¥ YBaxKeHHE K MCTOPUM €€ Pa3BUTHUSI; YBaXKeHUE U IPUHSTHUE
IOCTMXKEHUM XVIMUU B MUPE; JIIOOOBb K IIPUPOJIE; YBaKeHUE K OKPY-
XKaomuM (yJaluMcsl, YIUTENSIM, POIUTENSIM U 1Ip.) — YMETh CIIy-
IaTh ¥ CJIBIIIAThH MapTHepa, IIPU3HABaTh MPaBO KaxKIOro Ha coOCT-
BEHHOE MHEHWeE, IPUHUMAaTh PEIIEHUSI C YYEeTOM IO3MIMWi BcexX
YYaCTHUKOB; YyBCTBO MPEKPACHOTO M 3CTETUYECKUX YYBCTB HA OCHO-
Be 3HAKOMCTBa C MHUPOM BEIIECTB U UX IIPeBpalllcHUIT; caMOyBaXKe-
HHE U SMOIIMOHAIIbLHO-TTOJIOKUTETBHOE OTHOIIIEHHE K cede;

npusHaeams. 1EHHOCTb 3I0POBbSl (CBOSr0 M APYTUX JIIOACH);
HeoOXOANMOCTh CaMOBBIpaXK€HMsI, caMopean3alid, COLIMaJIbHOIo
MIpU3HAHUS,
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0CO3HA8ambv. TOTOBHOCTD (MJIM HETOTOBHOCTh) K CAMOCTOSITEIb-
HBIM MOCTYIIKAM U JENCTBUSIM, OTBETCTBEHHOCTD 3a UX PE3Y/IbTAThI;
TOTOBHOCTh (MJIM HETOTOBHOCTBH) OTKPHITO BbIPaXKaTh M OTCTAMBATh
CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIKAM;

nposieAsams. IKOJOTMUYECKOEe CO3HAaHME, HO0OPOXKeIaTeTbHOCTD,
JOBEpUE U BHUMATEILHOCTD K JIIOASM, TOTOBHOCTb K COTPYAHUYECTBY
U Ipy>k0e, OKa3aHUIO IOMOIIY TeM, KTO B Hell HyxK/1aeTcs1; 0000IIeH-
HBII, YCTOWYMBBLIM M M30MpaTesIbHBIA ITO3HABaTeJbHBIN MHTEpEC,
WHULUAATUBY Y JIIOOO3HATEJIBHOCTh B M3YYSHUM MUpPA BEIECTB U pe-
aKIUii; [eJeyCTPEMIIEHHOCTh U HACTOMUYMBOCTL B JTOCTVIKEHUU Iie-
JIeil, TOTOBHOCTD K IIPEOJ0JEHUIO TPYIHOCTEN; YyOEeXKIeHHOCTh B BO3-
MOXHOCTU TO3HAHUS TPUPOILI, HEOOXOAMMOCTU Pa3yMHOTO WC-
MOJIb30BaHUS JOCTVKEHUM HAyKU WM TEXHOJOTWM [Jisl pa3BUTUS
ob1recTBa;

yMembvb: YCTAHABIMBATH CBSI3b MEXKAY 1IeJIbI0 U3YYEHUS] XUMUU U
TeM, JJIsl YeETO OHA OCYIIECTBIsIETCS (MOTMBAMM); BBIMOIHATL KOPPU-
TUPYIOIIYI0 CAMOOLICHKY, 3aK/II0UalONIYIOCS B KOHTPOJIe 3a IpoLec-
COM U3y4YeHUS] XUMHU U BHECEHUM HEOOXOOUMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIMX 3TallaM M crocodaM HM3ydeHUsI Kypca XUMUMU,
BBIMIOJIHATh PETPOCIIEKTUBHYIO CAMOOLIEHKY, 3aK/IIOYAloIIyIOCs B
OLICHKE TIpoliecca W pesyiabTaTra M3YYeHUs! Kypca XMMUU OCHOBHOM
IIIKOJIbI, TTOABENEHUN UTOTOB HA OCHOBE COOTHECEHWUSs ILiejeil U pe-
3yJIbTATOB, CTPOMTh KM3HEHHBIE M TPOodeCCUOHATbHBIE IUIaHBI C
Y4eTOM KOHKPETHBIX COLUATBHO-UCTOPUYECKUX, MOMUTUYCCKUX U
SKOHOMUYECKHX YCIIOBUIT; 0CO3HABATh COOCTBEHHBIE LIEHHOCTH U CO-
OTBETCTBME MX MMPUHUMAEMBIM B 3KM3HU PELICHUSIM; BECTH AUAJIOT Ha
OCHOBE pPaBHONpPAaBHLIX OTHOIIEHWI U B3aMHOIO YBaXKEHUS;, BbIIE-
JIITh HPABCTBEHHBIM aCHEeKT ITOBEACHUS W COOTHOCHUTH ITOCTYIIKU
(CBOM M ApYTUX JIIOE) U COOBITUSI C MPUHSITBIMU 3TUYECKUMU HOP-
MaMU; B Mpeaeiax CBOUX BO3MOXHOCTENM MPOTUBOJEICTBOBATE Neii-
CTBUSIM U BJIIMSIHUSIM, TPEACTABISIIOLIMM YIPO3y XKWU3HU, 3J0POBBIO
U1 0€30MaCHOCTH JIMYHOCTU M OOIIIECTBA.

KPUTEPUW OLUEHKW MPEOMETHBIX,
METANPEAMETHbBIX N TINYHOCTHbBIX
PE3YJIbTATOB

JocTrXeHue TUMYHOCTHBIX Pe3yIbTaTOB OLIEHUBAETCS Ha Ka-
YeCTBEHHOM ypOBHE (0€3 OTMETKM ).

ChopMHUPOBAHHOCTh METAMPEAMETHBIX U TPEeIMETHBIX YMEHUN
OlleHMBaeTcs B Oajjiax Mo pe3yjabTaTaM TeKyIIero, TeMaTu4eckoro u
HWTOTOBOTO KOHTPOJISI, a TAKKe MO Pe3ysIibTaTaM BBITTOJTHEHUS KOHT-
POJIBHBIX, TIPAKTUUYECKUX U JJAOOPATOPHBIX PadoT.
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B NHOOPMALMOHHO-OBEPA30BATEJIbHAA
CPEOA NNHNIN

Y4eO6HO-MeTOTNIECKUI KOMITIEKC ISl M3YYeHUS Kypca Xu-
MuM B 8—9 Kiaccax co3gaH aBTOPCKWMM KOJUIEKTMBOM IIperojaBa-
TeJle XUMHIecKoro ¢akysnpreTa MOCKOBCKOTO TOCYIAapCTBEHHOTO
yauBepcutera uM. M. B. JlomoHOCcOBa.

YMK «Xumusa. 8 Kiaace»

1. Xumus. 8 kinacc. YUeOHUK C 9JIEKTPOHHBIM MPUIOXKeHUEM (aB-
topsl B. B. Epemun, H. E. Ky3smeHko, A. A. [lpo3noB, B. B. JIlynun
W IIp.).

2. IIporpamma Kypca xumum mist 8—11 kimaccoB oOmieoOpa3oBa-
TeJdbHbIX yupexaeHuil (aBropnl B. B. Epemun, H. E. Ky3bMeHko,
B. B. JlynuH u 1p.).

3. Pabouas teTpanb. 8 kiacc (aBropsl B. B. Epemun, A. A. Ipo3-
nos, I'. A. Illummapena).

YMK «Xumud. 9 Kiace»

1. Xumus. 9 kiacc. YueOHUK € 2JIEKTPOHHBIM MPUJIOXKEHUEM (aB-
topsl B. B. Epemun, H. E. Ky3smenko, A. A. JIlpo3nos, B. B. Jlynun).

2. [Iporpamma Kypca xumum mist 8—11 kiraccoB o01ieoOpa3oBa-
TeJbHBbIX yupexaeHuil (aBropsl B. B. Epemun, H. E. Ky3bMeHko,
B. B. JlynuH u ap.).

3. PaGouas teTpanb. 9 kiacc (aBropsl B. B. Epemun, A. A. Ipo3-
noB, I'. A. Illunapena).

Kiis - -+
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W NPUNO0XEHWNE

PekomeHpauuu no pabore

C 3JIeKTPOHHBIMU NPUNOKEHUAMU
K y4e6HUKY 1 (hopMUpOBaHUIO
UKT-KoMneTeHTHOCTN YYEeHUKOB

[1pu pabote ¢ 31eKTPOHHBIMU IIPMJIOXKESHUSIMU K Y4eOHUKaM
clieyeT NPpUIepPKMBAThCS OOIINX METONMYECKUX IPUHIIAIIOB B COYe-
TaHUU C METOOUKAMM MCIOJIb30BaHUS MH(POPMALIMOHHBIX PECYPCOB.
YuebHast AesITeIbHOCTh CTPOUTCSI HA OCHOBE CUCTEMHO-AESITEIbHOCT-
HOTr'0 MOAXOJa U JOJIKHA CIIOCOOCTBOBATh (DOPMUPOBAHUIO YHUBEP-
CallbHBIX YUYCOHBIX NEHCTBUIA, TIPY 3TOM BUIBI AEATEILHOCTH JOJIKHBI
COOTBETCTBOBATh CTYIIeHW 0Opa3oBaHus. BenylinMm BUIOM AesTeNb-
HOCTH JIJISI OCHOBHOM IIKOJIbI MOXKET OBITb IPYIITOBOE B3aUMOIASIUCT-
BUe, OOJIbIIIOE BHUMAHWE yaelseTcsl paboTe ¢ MHOOPMAIOHHO-
MOUCKOBBIMM 3aJaHUSIMU, JallbHElIlee pa3BUTHUE TOJIyd4aT HaBBIKU
cbopa, XpaHeHUsI, 0O0pabOTK MHGOPMALIMU, YCUJIUTCS WHTETrpalus
3HaHU#. Y yyallMxcsl cTapliieil IIKOJbl OCHOBHOE BHUMAaHHUE yle-
JIIeTCsT MPUMEHEHUIO TIONIYYEHHBIX 3HAHUM B IMPOEKTHO-Y4YeOHOI
M UCCIIENOBATENIbCKOM JeITeIbHOCTH Ha YPOBHE ITPOMUIBHOMN MOATO-
TOBKH.

I1pu paboTe ¢ 3JIeKTPOHHBIMU MPUIOXKEHUSIMU K YYeOHUKAM I10-
SIBJISIFOTCSl TOTIOJIHUTEIbHBIE BO3MOXHOCTU IJIsI Pa3BUTUSI MbICIU-
TEJIBHBIX M KOHTPOJIUPYIOIINX NEMCTBUI, a TAKXKe KOMMYHUKATHUB-
HBIX KoMITeTeHIIMIA. Takasg BO3MOXHOCTh 00eceuynBaeTCss UHTEPaK-
TUBHBIMU MOJIYJSIMU KaK oOydaloliero, Tak M IIPOBEPOYHOTO U
KOHTPOJIMPYIOILIETO XxapakTepa. Pabora ¢ pasnnmyHbIMUA MH(OpMAaIIH-
OHHBIMM pecypcaMM JOJIKHA ITepeMexXaThbcs Oeceloil ¢ YYUTeleM,
00CyXIIeHUEM B IpymIiax, 3alMCcSIMU B TETPAIsIX, UTPOBLIMU 3JIEMEH-
tamu. OgHaKO He clieayeT yBIeKaTbCsl HATJISITHOCTBIO, HaJ0 TOMHUTD
M 0 HEOOXOOMMOCTU (POPMUPOBAHUSI M Pa3BUTUS IPYTUX HABBLIKOB:
YTEeHUSI, 00pabOTKM TEKCTa, Pa3BUTHUSI MOHOJOTMYECKOI peuu, B TOM
YyClie U C TTOMOIIBI0 MH(MOPMALIMOHHBIX MYJIBTUMEINMHBIX pecyp-
COB.

MoXHO TIPeIJIOXKUTh CIEAYIONINI aJrOpUTM pPadbOThI: BOCIIPHUSI-
THe MHGOpPMAaLIMU, ee aHajlu3, MPOoBepKa MOHUMAaHUsI, CaMOOIICHKA
(pednekcust), onpenencHUe OajJbHENUIIIETO MapIIpyTa IPOIBIKECHUS
B y4eOHOM MaTepuale.

Yuurenb NOJDKEH MOKas3aTh, KaK paboTaTh ¢ WHdopMalLuei,
copMyIMpOBaTh LIeId O0yUYeHUS, HAy4UTh padboTaTh C MH(OpMAaIIU-
OHHBIMM OOBEKTAMM, CTPOUTH 00pa30BaTeIbHbBIC MAPIIPYTHI IJIsI J0-
CTUXXEHUSI TIOCTaBJIEHHBIX LIEIei.
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[TocnenoBaTeIbHOCTh M 3Tarbl PA0OTHI C YYEOHBIM MaTepHUaIoM
OMpPENesIoTCsl YUUTeJIeM U OMUPaloTCsl Ha WHAMBUAYaJbHbIE OCO-
OEHHOCTHU KaXXIOTO YYalllerocsl WIX IPYIIbI.

IlpennmaraemM mpuMep MOCTPOSHUS YU4eOHOIro 3aHSITUSI, Ha KOTO-
poM OyIyT UCMOJIB30BAThCS KaK TPaAWuIIMOHHBbIE MoJurpaduueckue
WU3JIaHUs, TAaK 1 UHTePAKTUBHBIE TTOCOOKS.

B Havasie 3aHSTUS y4yuTedb cO3JaeT MOTUBALIMIO Ha U3ydyeHUE
KOHKPETHOM TeMbl, 0003HavyaeT yuyeOHbIe LIeJU U MaplIpyThl, MO KO-
TOPbIM Yy4yallluecsl TOWAYT K uX AocTuxkeHuto. Eciu ectb xopolio
MOATOTOBJIIEHHBIE yUalllhecs, a TeMa He OYeHb CJI0XKHAas1, MOXXHO TIpU-
MEHUTh TEXHOJOTUIO OIepekamllero oOydeHus, KOrga y4eHUK o
3apaHee OIpeeICHHOMY YYUTEJIEM MaplIpyTy CAMOCTOSITENIbHO 3Ha-
KOMMUTCS C HOBOI TEMOI M HA YPOKE KPAaTKO OIMChIBAET U3y4aEMbId
Kpyr BomipocoB. s co3maHusi MOTMBallMM paboOTy WMHOTrAA Iese-
Cc000pa3HO HAaYMHATh CO 3PUTEJIbHOIO psaa. DTO MOIYT OBITh WJLIIO-
CTpallMd, KOPOTKWE BUIEO- WJIM aHWMallMOHHBbIE (PparMeHTHl,
cllaiii-1oy, 3aJaHus UHTepaKTUBHBIX Moayieil. KpaTkue cBepeHus
MpY HEOOXOAUMOCTHU (PUKCUPYIOTCS YUUTEJIeM Ha JOCKe U yYalluMU--
¢Sl B TeTpadsiX. DTO MOMOXET OCBOUTb HaBbIKU KOHCIIEKTUPOBAHUS U
aKTUBU3UPYET 3pUTEJbHYIO NTaMsITh. Takoil MeTo Mo3BoJIsIeT 3a1eii-
CTBOBATb MPAKTUUYECKU BCE OPTaHbl BOCIPUSITUS U TTO3BOJIUT 3P dek-
TUBHO paboTaTh yyalluMCcs C pa3HbIM TUTIOM BOCIIPUSITUS.

PabGora ¢ MaTepmnasaMu MHTEPAKTUBHBIX TTOCOOUI TOJIKHA COYe-
TaTbCs C TPAAULIMOHHON YYEOHOM NesATeIbHOCThIO C MH(MOPMAIIMOH-
HbIMU MaTepuaiamu. Hamnpumep, ydalumecss MOTYyT 3allMChiBaTh B
TeTpaasix KJIoueBble TEPMUHBI, BBIMOJHATh NMUCbMEHHBbIE 3alaHMs,
YCTHO OTBeYaThb Ha 3aJaHuUs yUUTENS U T. 1. OUeBUIHO, UTO yJallluii-
csl paboTaeT ¢ pa3HbIMU MCTOYHHMKAMU MHMOPMALIUU: TEKCTOM yueo-
HUKa, MHOpMalLUell WUTIOCTPATUBHOIO psiAa, MyJbTUMEIUNHBIMU
00BEKTaMU, YTO JAaeT BO3MOXHOCTb aKTUBHO MCIOJIb30BaTh MOUCKO-
BbI€, MCCJIeIOBATEIbCKME BUIbI YYEOHBIX ICICTBUIA.

HesaTebHOCTDh yyaluxcsi 00s3aTeIbHO J0JKHA COOTBETCTBOBATh
MOCTaBJIEHHOI Y4eOHOI1 LM, KOTOPYIO CHavyaja COOOIIaeT yIYUTeb,
a BIIOCJIEICTBUM yJyalldecs HayyaTcsl CTaBUTb CAMOCTOSITEIbHO. DTO
MOXeET ObITh 3HAKOMCTBO ¢ MH(opmMaliueit, o0opadborka MHGopMaLuu,
3arlOMUHaHNe, UCITOJb30BaHe UH(pOPMaLIMK MTPU PEIIEeHUU pa3iny-
HBIX Y4eOHBIX 3an1a4 U T. A. [Ipn pabote ¢ nHOOPMALITMOHHBIMU O0B-
€KTaMM MOTYT BCTPETUTBLCS CJIOXKHBIC MJISI TOHUMaHUsI TepMUHBL. B
3TOM cJlydyae paboTy ¢ MH(POPMAIMOHHBIMU WCTOYHUKAMMU CJIEAYET
COBMEIATD C 3alMCSIMU B TETPAIU U IPYTUMU BULAMU E€SATEILHOCTH,
CMOCOOCTBYIOIIMMU JIyUllleMy OCBOSHUIO yueOHOro Marepuala.

ITocne oOCcyXaeHUs ¢ yduTeaeM MOoJydeHHbIX CBEAEHU I YUYeHUKU
MPUCTYIAIOT K BBIMOJHEHUIO TPEHUPOBOYHBIX 3alaHUI, OTIpeae/ieH-
HBIX yUYUTEIEM. YUUTENb NaeT YeTKHMe UHCTPYKIUU M0 METOAaM BbI-
MOJITHEHUsI UHTePAKTUBHBIX 3alaHUN U MTPU HEOOXOAUMOCTU (hOpMYy-
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JpyeT TpeboBaHUs K ODOPMIICHUIO pe3yibTaToB. Ecim yuammecs
JOCTAaTOYHO ITOATOTOBJIEHBI, OHM PabOTAIOT C 3alaHUEM CaMOCTOSI-
TEJIbHO, 3aTeM CJIeAyeT KOJUIEKTUBHOE 00CyXaeHUe pe3yibTaToB. Ec-
JI1 BBINOJHEHUE 3aJaHWIi BBI3BIBAET 3aTPYIHEHUSI, CIEAYCT pa3o-
OpaTh CIOCOOBI pellleHUsI, a 3aTeM IPEUIOKUTh YJalIUMCS CaMO-
CTOSITENIbHO TTOPabOTaTh C MHTEPAKTUBHBIM MOLYJIEM.

KoJutekTMBHas pa6oTa ¢ TPEHMPOBOYHBIMH 3aIAHUSAMM

Eciu yuuteab CYUTAET, YTO U3YYaEMBI MaTEpUal XOPOIIO YyCBO-
€H, MOXXHO OpraHM30BaTh COPEBHOBAHUE MEXIY YYAIIUMUCS WU UX
TpyNIlaMu WIA NPUMEHUTH Ipyrue urposble opmel. Ecnm yuyeHuk
paboTaeT caMOCTOSITEIbHO C yUeOHBIM MaTepUaJIOM U XOPOIIIO CIIpaB-
JISIeTCS1 C BBITTOJIHEHMEM TTPOBEPOYHBIX 3aIaHUI, MOXHO TPEIJIOXUTh
JIOTIOJTHUTEJIbHbIE TPEHUPOBOUYHbBIE 3alaHUsl. B MpoTMBHOM ciyyae
clieflyeT elle pa3 oopaTUThCsl K MHOOPMALIMOHHBIM 00bEeKTaM, cripa-
BOYHBIM MaTepHagaM, oopasiiam peleHui 1 T. 1.

@DopMbI OPraHU3ANNN YI€OHOIM 1eATEeTbHOCTH

Yuurenp BbIOMpaeT HEOOXOAUMMYIO 00pa30BaTEIbHYIO TPACKTO-
pUIO, CIIOCOOHYIO 00ECIIeYUTh BU3YaIM3alUI0 MPOXOXKASHUS TpaeK-
TOPUM OOYYEHUSI C KOHTPOJIBHBIMM TOYKAMM 3aJaHUU pa3IAIHBIX
BUIOB: MHGOPMAITMOHHBIX, MPAKTUISCKNX, KOHTPOJBHEIX. DOPMEI
OpraHu3aluu ydeOHOI AeSITEIbHOCTU OINPENeasIIoTCs BUIAMU y4ueo-
HOM eI TeNbHOCTH, CIIELHU(PUKON yUeOHOM IPYMITbI, NU3y4aeMbIM Ma-
TepruaaoM, YUYeOHBIMU LEISIMU.

B03MOXHBI clieAyIONIe OpraHu3anioHHbIe (POPMBI O0yIEHHS:

® xiaaccHo-ypouras (U3y4yeHUEe HOBOTO, MPAKTUKYM, KOHTPOJIb,
JIOTIOJTHUTEIbHAsI paboTa, YPOKM-3aueThl, YPOKU — 3allUThl TBOpYE-
CKUX 3amaHuil). B maHHOM clly4ae HCIIOJb3YIOTCSI BCE TUIIbI O0bEK-
TOB; TIPY BBIMIOJIHEHWHW MPOEKTHBIX 3amlaHWil IMOUCK WH(MOpMAaIINU
OCYLIECTBJISIETCS YYALIMMUCS MO PyKOBOACTBOM YYUTENS;

® uHOUBUJYaNbHAS N UHOUBUJyarusuposautas. Takue ¢hpopMbl
paboThI MO3BOJISIIOT PEeryJIupoBaTh TEMIT MPOABUKEHUSI B OOy4eHUU
KaXXI0ro IIKOJbHMKA COO0Opa3Ho ero crocodHocTsIM. IIpu pabote B
KOMITBIOTEPHOM KJjlacce IO 3apaHee MomoO0paHHBIM MH(MOPMAIMOH-
HBIM, TPAKTUYECKUM M KOHTPOJIbHBIM 3aJaHUSIM, COOpaHHBIM 13 CO-
OTBETCTBYIOIIUX OOBEKTOB, (DOPMUPYIOTCSI MHAUBUAYyaTbHbIE 3a1a-
HUYS 1S yYaIInuXxcs;

® cpynnogasi. MoOXHO OpraHu3oBaThb pabOTy TPYIN y4allluXxcs
10 MHAUBUAYaIbHBIM 3agaHusIM. IIpeaBapuTelibHO yYUTEIb (POPMU-
pyeT OJIOKM OOBEKTOB MJIM OOLIUIA OJIOK, HA OCHOBAaHUU JIEMOHCTpA-
LU KOTOPOTO IPOUCXOIUT OOCYKIEHHUE B IpyIliax oouieit mpooJe-
MBI 10O (IpU HAJTMYMKM KOMIBIOTEPHOIO KJlacca) MUHM-3a1a4, KO-
TOPBIE SIBIISTIOTCSI COCTaBHOI YacThIO OOIIEH yueOHOI 3a1aumn;

® BHEK./acCCHaA, ucmedoeameﬂbcxaﬂ, KDPDYWCKO06A4A,
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® camocmosimesibHasA pa60ma yqamumxcs 1Mo M3y4€HMWI0 HOBOI'O
Mar€puaia, OTpa6OTKe y‘-Ie6HI)IX HaBbIKOB N HABBIKOB ITPAKTNY€CKO-
TO IIpUMCHECHUA HpI/IO6pCTCHHBIX 3HAHUWM; BBINIOJHEHUE MHIWUBUAY-
QJIbHBIX 3aJaHUNA TBOPYECCKOI0O Xapakrepa.

,Z[I/lllaKTl/l‘leCKl/le MOICJIM NMPOBCACHUA YPOKOB

KoncrpyupoBaHue ypoka ¢ HpMeHEHUEM 3JIEKTPOHHBIX MTPUJIO-
KEHUI K ydeOHUKaM TpeOyeT cOOJIIoAeHUS psiaa NUIAaKTUYECKUX U
Hay4YHbIX puHUIMNIOB. Cpean HUX HauboJjiee CYIIeCTBEHHBIMU MOX-
HO CYMTATh IPUHIUITEI CUCTEMHOCTH, MTH(POPMATUBHOCTU, UHIVBU -
JIyanuzanuyd oOydyeHMsl, reHepaau3aluu uHdopManuu (CucreMaTu-
3a1us MHGopMalii, BbIYWICHEHME ITIaBHBIX UH(POPMALIMOHHBIX OJ10-
KOB, 3aKOHOB, IIOHSITUIA).

IMoaroroBka y4yuTelss K yPOKY C UCHOIb30BAHMEM MHTEPAKTUB-
HBIX TOCOOUIT HAUMHAETCS C TIOCTAHOBKM liejieif yueOHOro 3aHSITUSI.
Ha sToMm 3Tame BaxkHO onpeae/imTh IUIAKTUYCCKHE 1IeIU W OXHUIac-
MBIe pe3yibTaThl. Pe3ynmbratamMu MOTyT OBITH (pOpMUpOBaHUE, 3a-
KpeIUleHe M 000O0OIlleHNe 3HaHW, YMEHMI, HaBLIKOB, KOHTPOJIb
3HaHu# U T. O. Ha cienyromeM stane HeoO0XoaMMO BEIOpaTh GOpMY
ypoka (ypoK-HCcCJieIOoBaHUE, MPOOJEMHbBINA YPOK, YPOK KOHTpPOJI,
MMPaKTUYECKOE 3aHITHUE U T. A.). [Ipu 3TOM y4uTenb JOKESH 03HAKO-
MUTbCS C MYJABTUMEIUNHBIMU O0ObEKTAMU, BXOASIIMMU B COCTAB WH-
TepPaKTUBHBIX MMOCOOUI, IJisI TMTOAOOPKKM MATEepUAaJIOB IO M3ydaeMo
TeMe B COOTBETCTBUU C BLIOPAHHBIMU METONAMMU IIPOBEICHUST YPOKa,
KOHTUHIEHTOM OOY4YaeMbIX, TUAAKTUYECKUMU MpUEeMaMM, UCHOIb-
3yeMbIMH Ha YPOKE.

BriouparoTcss 00beKTHI IS

COITPOBOKACHUA O6’b$[CHCHI/Iﬂ;

CO3daHUsI COOCTBEHHBIX NH(MOPMAILIMOHHBIX OOBEKTOB;
MOA0OPKM MPAKTUUYECKUX, TECTOBBIX M KOHTPOJIBbHBIX 3aJaHUIA;
® [IOJrOTOBKM COOCTBEHHOI'O 0JI0KA KOHTPOJIbHBIX.

B manbHelinieM OpoBOOMTCS CTPYKTYPHUPOBaHME MOOOOpPaHHBIX
MaTepuaJioB, a IIPY HEOOXOAMMOCTH CO3IaeTCsl yIeOHasl ITpe3eHTalIMsI.

3aKIIOUYNTENIbHBIM 3TAallOM IMOATOTOBKM K YPOKY SIBJISICTCSI CTPYK-
TypUPOBaHUE 3JIEMEHTOB YPOKa, 3[1€Ch IMPOUCXOIUT AeTaanu3ains 3Ta-
MOB MPUMEHEHUsI MH(MOPMALMOHHBIX OOBEKTOB, ONpenessieTcsl IIu-
TEJIbHOCTh 3TAIOB, (DOPMBI KOHTPOJBbHBIX U MPAKTUYECKUX 3aHSITU.

Takum o6pa3oM, (popMUpyeTcs IJIaH ypPOKa, KOTOPBIN BKIIIOUAET
CJIenyIollMe 3Tallbl: aKTyaln3alus 3HaHWM, n3ydeHue HOBOIO U 3a-
KpeIUIeHre M3y4YeHHOro MaTepuaaa, KOHTPOJIb 3HAHUU U (DOPMYJIH-
pOBKa 3adaHUI IJIsI CAMOCTOSITeIIbHOTO M3y4eHUSI, IIOCTAHOBKA IIepC-
NEKTUBHBIX ILeieil majJbHEeHIero oo0ydeHus — OIpeAeieHue «TOpH-
30HTa» OOYyYEeHUS.

[ ]
e (hopMHUPOBaHMS JIOTUYECKUX LIETTIOYEK;
[ ]
[ ]
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