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Pabouass mporpaMMa 1o XHMMHUHU COCTaBIi€Ha B COOTBETCTBHHM C TpeboBaHusMu DenepanbHOrO
TOCYJapCTBEHHOTO O00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO oO0ImIero ooOpa3zoBaHus (YTBEpXKICH
nprka3oM MunuctepcrBa oOpa3oBanusi 1 Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897 B
penakuu npukazoB MunoOpHayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015), Ha ocHOBe
@enepanbHoro 3akoHa oT 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum»
(pemakmust ot 23.07.2013r.), mpumepHOil 00pa30BaTENBHOW MPOTPaAMMbl OCHOBHOTO OOIIETO
obpaszoBanusi/ OmoOpeHa pemieHreM ¢GeaepaJTbHOr0 Y4eOHO-METOAMYECKOTO OOBEAUHEHUS 10
obmemMy obpazoBanuto (rmpotokos ot 08.04.2015 Ne 1/15), ocHOBHO#M 00pa3oBaTEIbHON MTPOTPAMMBI
ocHoBHOro o6mero oopazoanuss ['bOY COIIl Ne 22 r.Cei3panu; aBTOPCKOH TporpaMmbl Kypca
xumun O.C. I'abpuensaa mis 8-9 kiaccoB obmieooOpa3oBarenbHbiX yupexaennii / O.C.I'abpuensH. —
M.: ipoda.

PaGouast mporpamMmma opuentupoBana Ha yueOHuku: ['abpuensa O.C. Xumus 8 kimacc: y4eOHHUK
U1 ob1ieo0pa3oBaTebHbIX yupexaeHuii. — M.: [Ipoda; I'abpuensn O.C. Xumus 9 kiacc: ydeOHUK
JU1s o01eo0pa3zoBaTenbHbIX yupexkaeHuil. — M.: JIpoda.

Ha usydenue kypca xumuu B 8-9 kiaccax BbigeneHo 136 yacos, B ToMm uucie B § kinacce — 68
yacoB (2 yaca B Hezlen0), B 9 kiacce — 68 vacos (2 yaca B HEZEIO).

IInanupyeMble pe3yabTaThl 0CBOCHHUS Y4eOHOI0 NpeaMeTa

[Ipy u3yuyeHMM XMMHM B OCHOBHOM IIKOJE OOyYarolluecs JOJKHBI OBJAAETh Y4EOHBIMU
JEUCTBUSMH, TO3BOJLSIIOUIMMU MM JOCTHYb JIMYHOCTHBIX, IPEIMETHBIX M METalpeIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIEHWH o0yyawumuxcad K cefe, K cBoeMy
310POBBIO, K IIO3HAHMIO ce0sl:

—  OpHeHTalus OOYyYarolIMXCs Ha JOCTH)KEHHE JIMYHOTO CUACThs, Peau3allhi0 MO3UTHBHBIX
KU3HEHHBIX TIEPCIEeKTHB, HWHHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTPEIEICHUIO, CIIOCOOHOCTh CTAaBUTH IENTU U CTPOUTH KU3HEHHBIE TIAHBI,

— TOTOBHOCTb U CIIOCOOHOCTh O0OecreuuTh cebe U CBOMM OJM3KUM JIOCTOMHYIO KU3Hb B
MPOLECCE CAMOCTOSITENBLHON, TBOPYECKOM U OTBETCTBEHHOM JIESITEIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYarolmUXcsi K OTCTAaMBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHs, TOTOBHOCTh M CIOCOOHOCTH BBIPa0aThIBATh COOCTBEHHYIO IMO3HIIUIO TIO
OTHOIICHHUIO K OOIIECTBEHHO-MOIUTUYECKIM COOBITUSIM TPOILIOTO M HACTOSAMIETO HAa OCHOBE
OCO3HAHUA U OCMBICIICHUA UCTOPHUHU, TYXOBHBIX HCHHOCTGI\/JI n }IOCTI/I)KGHI/Iﬁ Hamen CTpPAaHBbI;

— TOTOBHOCTh M CIOCOOHOCTh OOYy4YaIOIMUXCA K CAaMOPa3BUTHUIO U CaMOBOCIUTAaHUIO B
COOTBETCTBHHM C OOIIEYETOBEYECKUMH I[EHHOCTSAMU H UJAealaMH Tpa)XTaHCKOro OOIIecTBa,
MOTPeOHOCTh B (M3MYECKOM CaMOCOBEPIICHCTBOBAHWH, 3aHATHIX CIOPTUBHO-03I0POBHUTEIBHOMN
JEeITEILHOCTEIO;

— TPUHATHE M pealM3alus LIEHHOCTEH 370poBOro M 0e30macHoro odpasa >KU3HHU, OepekHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3UYECKOMY M MCHXOJIOTHYECKOMY
3JI0pOBBIO;

—  HEeNpUsTHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOICHUS alIKOT0JIsl, HAPKOTHUKOB.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOMIEHUH o0y4aromuxcsa k Poccun kak k Poaune
(OreuyecTBY):
— poccuiicKasi HWIEHTHYHOCTb, CIOCOOHOCTh K OCO3HAHHIO POCCHUMCKOW HIEHTUYHOCTH B
MOJINKYJIBTYPHOM COIIMYME, YYBCTBO NPHYACTHOCTH K MCTOPUKO- KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapona u cynsbe Poccun, maTpuoTH3M, TOTOBHOCTh K ClIyXeHHI0 OTedecTBy, €ro



3allUTE;
—  YBaXEHHME K CBOEMY HAapOJy, YyBCTBO OTBETCTBEHHOCTHU mepen PoauHoM, ropaocTu 3a cBoOMt

Kpai, cBor0 Poauny, mpouuioe U HacTosllee MHOTOHAlMOHAIbHOrO Hapoaa Poccuu, yBaxeHue k
roCy/IapCTBEHHBIM CUMBOJIaM (TepO, diar, rumH);

— (opMHUpOBaHHE YBAXEHHUS K PYCCKOMY SI3bIKY KaK T'OCYAApCTBEHHOMY s3bIKY Poccuiickoit
Oenepanyu, SBISAIOMIEMYCS OCHOBOM POCCHICKOM MIEHTMYHOCTH U TJIABHBIM  (PaKTOpOM
HallMOHAJIBHOTO CaMOOIIPEEICHUS;

— BOCIUTaHWE YBAXKEHUS K KyJIbType, sfA3bIKaM, TpaAuLMUsIM M OObYasM HapoOJOB,
npoxuBaromux B Poccuiickoit @eaepanuu.

JIMYHOCTHBIE Pe3yJbTaThl B cepe OTHOUIEHUI 00y4AIIMXCH K 3aKOHY, I'OCYAapCTBY
U K IPAKIAHCKOMY 00111eCTBY:

—  TPaXIaHCTBEHHOCTh, TPaXKJaHCKas TIO3MIKS aKTHBHOTO M OTBETCTBEHHOIO UJICHA
POCCHICKOTO  OOIIeCTBA, OCO3HAIOIIEIO CBOM KOHCTHTYIIMOHHBIE TIpaBa W  00sS3aHHOCTH,
YBKAIOIIETO 3aKOH M MPABOMOPSI0K, OCO3HAHHO MPUHUMAIONIETO TPAJAUIIMOHHBIC HAIIMOHAIBHBIC
1 OOIIEYCIOBEUSCKUE TYMaHUCTHUYCCKUE M JIEMOKPATHUECKUE IICHHOCTH, TOTOBOTO K y4YacTHIO B
0011IECTBEHHOM JKU3HU;

—  IpU3HAHUE HEOTUYK1a€MOCTH OCHOBHBIX IIpaB U CBOOOJ YEIIOBEKA, KOTOpPbIE MPUHAJIEKAT
KaX/J0My OT POXKIEHHs, TOTOBHOCTb K OCYLIECTBICHHMIO COOCTBEHHBIX IpaB M cBoOox 0Oe3
HapyLeH!s MpaB U cBOOOJ APYrux JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE IpaBa U CBOOOJIBI
YeJI0BEeKa M TpaKJaHWHA COIVIACHO OOILENpPU3HAHHBIM IMPUHLUIAM U HOPMaM MEXIyHapOJHOTO
npaBa u B coorBercTBUU ¢ KoHctutynueit Poccuiickoit @enepanum, npaBoBasi U HOJUTHYECKAs
IPaMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO pa3BUTHS HAyKH H
OOIIECTBEHHON TMpPAaKTUKHA, OCHOBAHHOE Ha JAHAliore KyJIbTyp, a TaKXkKe pasIuyHblX (opM
0OIIECTBEHHOI'O CO3HAHMsI, OCO3HAHUE CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

—  HHTEpPUOpHU3ALMs LEHHOCTEW JEMOKPATHUM W COLMAIBHOW COJIMJAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOILICHUH B TPYIINE WK COIMAIbHON OpraHu3allni;

— TOTOBHOCTH 06yqa}oumxc;1 K KOHCTPYKTHMBHOMY Y4YaCTUIO B IIPUHATUU peIHCHI/Iﬁ,

3aTparvBalIIUX HMX TpaBa W HUHTEPEChl, B TOM 4YHCIIE€ B PA3IUYHBIX (opMmMax OOIIECTBEHHOU
caMOOpraHu3aluy, CaMOYIPaBIeHUsI, OOIIECTBEHHO 3HAUMMOM 1e€ATEIbHOCTH;

— IMPUBCPKCHHOCTE HJACAM HWHTCpPpHAIWOHAIN3MA, IIPY)K6I>I, PaB€HCTBA, B3aMMOIIOMOIIN
HapOJ0B; BOCIHUTAHUC YBAXKUTCIBHOIO OTHOLICHUSA K HAIMOHAJIBHOMY AOCTOMHCTBY JHO)ICI\/'I, nux
YYBCTBAM, PCIUTHUO3HBIM Y6C)K,I[CHI/ISIM;

— TOTOBHOCTh OOYYalOIIMXCS HPOTHBOCTOSATH HJAEOJOTUM HKCTPEMH3Ma, HALMOHAIN3MA,
KceHOo(pOOWHU; KOPPYMNIMH; TUCKPUMHUHAIIMK TI0 COIMAIBbHBIM, PEJIMTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM IIPU3HAKAM U JPYTMM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

JIn4HOCTHBIE pe3yJIbTaThl B cepe OTHOILIEHUH o0yyaromuxcst c
OKPY>KAIOLUMH JI0JIbMH:

—  HPaABCTBCHHOC CO3HAHUC U MOBCACHHNEC HAa OCHOBC YCBOCHUMA O6HI€‘-I€J'IOB€‘I€CKI/IX HeHHOCTeI\/’I,
TOJICPAHTHOT'O CO3HAHUA U NTOBCACHUSA B ITOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTHU
Aauainor ¢ JApyruMu JrOJAbMH, OOCTUIaTb B HEM B3aUMMOIIOHHMMAHHA, HAXOJUThb O6HII/I€ e "
COTPYAHUYATD IJI UX JOCTUIKCHHA,

—  NPHUHATHC TYMAHUCTUUCCKHUX HCHHOCTCﬁ, OCO3HAHHOC, YBAXKUTCIIBHOC U IlO6pO)KCJ'IaTCHBHOC
OTHOILICHHUEC K IPYTroMY YCJIOBCKY, €0 MHCHUIO, MUPOBO33PCHUIO,



—  CIOCOOHOCTBH K COIEPEXHBAHUIO U (POPMUPOBAHME MO3UTHBHOIO OTHOIICHUS K JIOJASM, B
TOM 4YHCIIe K JIMIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSMHM 3[0POBBS M HHBanMIaM; OepekHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (DU3MUECKOMY M ICHUXOJOTMYECKOMY 370POBbIO
OPYTUX JIFOJIEH, YMEHHUE OKa3bIBaTh IEPBYIO IOMOIIIb;

— (GopMHpOBaHHE BBIPAKCHHOM B TIOBEJCHMM HPABCTBEHHOW TIO3WIMH, B TOM YHCIE
CIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY /100pa, HPAaBCTBEHHOTO CO3HAHMSI U MOBEACHUS Ha OCHOBE
YCBOEHHUSI O0II€YEIOBEYECKUX [ICHHOCTEM U HPAaBCTBEHHBIX YYBCTB (UECTH, JI0JITa, CIIPABEAJIUBOCTH,
MUJIOCEPIUS U IPYKEITIOOUS);

— Ppa3BUTHE KOMIETEHUMH COTPYAHUYECTBA CO CBEPCTHUKAMM, I€TbMHM MJIAJIETO BO3paCTa,
B3pOCJIBIMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIIeI0BATENLCKOM, TPOSKTHOM
U JIpYrux BUAaX JAESTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThbl B chepe OTHOIIEHU I o0yJaomuxcs K
OKPpY:KaloleMy MHUPY, *KUBOIl PUPO/Ie, XyI105KECTBEHHOM KYyJbTYype:

—  MHPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH, 3HAUHMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTBY, BJaJIeHHE JOCTOBEpHOM MH(poOpMaluen o
NEPCAOBLIX NOCTHIKCHUAX U OTKPBITUAX MHpOBOfI M OT€YSCTBECHHOM HAayKH, 3aMHTCPCCOBAHHOCTL B
HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBa;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATENBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO
yCIenTHoi nmpodeccnoHanbHoi 1 00LIECTBEHHON 1€ATEeIbHOCTH;

—  DKOJIOTHYECKasi KyJlbTypa, OepekHOe OTHOIICHHS K POAHOM 3eMJie, MPUPOJIHBIM OOTaTCTBaM
Poccun mn MHpa; INOHHMMAHUC BJIIMAHUA COLHUAIBHO-3KOHOMHNYCCKUX IPOHCCCOB Ha COCTOAHUC
IIPUPOJIHOMN U COLMAIIBHON CPEJbl, OTBETCTBEHHOCTh 32 COCTOSIHUE IIPUPOIHBIX PECYPCOB; YMEHUS U
HaBbBIKK Pa3yMHOI'0 MNpPUPOIAOIIOJIb30BaHUA, HCTCPIIMMOC OTHOUICHHEC K Ilef/'ICTBI/I?[M, MMPUHOCAIINUM
BpEJ1 SKOJIOTHH; IPUOOPETEHUE OIBITA FKOJIOrO-HaNPaBICHHON JAESITEeIbHOCTH;

— OCTETHMYECKOE OTHOUIEHHS K MHpPY, TOTOBHOCTb K JCTETHUYECKOMY OO0YCTpPOHCTBY
COOCTBEHHOTO OBITA.

JInyHOCTHBIE Pe3yabTAThI B chepe OTHOMICHHIT 00y4aloIuXcs K ceMbe H POAUTENSAM, B
TOM YMCJIe OAT0TOBKA K CeMeiHOii KU3HU:

— OTBETCTBEHHOE OTHOUIEHHWE K CO3/JaHHI0 CEMbM Ha OCHOBE OCO3HAHHOI'O MPUHATHUS
IICHHOCTEH CEeMEITHOM KU3HU,

JInuHoCcTHBIE pe3yabTaThl B cdepe OTHOUIEHUSI O0y4yalomIMXcsl K TpyAy, B cdepe
COIHATBHO-IKOHOMHUYECKHX OTHOIICHMIA:
—  yBaXkeHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOP Oyaymiel mpodeccuu Kak MyThb M CIIOCOO peanu3aluy cCOOCTBEHHBIX
KU3HCHHBIX TIAaHOB;

— TOTOBHOCTh OOYyYalOUMXCAd K TPYAOBOM NPOPecCHOHATbHON JESATEIBHOCTH Kak K
BO3MOXKHOCTH  y4aCTHs B pEIIEHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oOIeHanOHATBHBIX TTPOOIIEM;

—  TOTpPeOHOCTh TPYIUTHCS, YBOXKEHHE K TPYAy M JIOIAM TPYAA, TPYAOBBIM JIOCTHKECHUSM,
JTOOpOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIIEHWE K pPa3HbIM BHIAM TPYIOBOH
TeSTeTbHOCTH;

— TOTOBHOCTH K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIFOYasa 06y11eH1/Ie WU BBIIIOJJHCHHUC JOMAITHUX
00s13aHHOCTEH.

JInyHOCTHBIE pe3yabTaThl B cepe (PU3MYECKOro, NCHX0J0rH4eCKOro, COMAILHOI0 H
aKaJeMU4YecKoro 0J1aronoJyqus 00y4aruuxcs:



—  ¢u3HYecKoe, YMOIMOHATBHO-TICUXOJIOTHYECKOE, COIHAIBHOE 0JIaromoyiydre 00ydJaromuxcs
B KM3HM 00pa30oBaTeIbHON OpraHu3aliy, OLIyIICeHWE AETbMHU OE30MaCHOCTU U MCHXOJOTHYECKOTO
KoMdpopTa, HHPOPMAITMOHHON OE30MaCHOCTH.

IInanupyeMble MeTanpeaMeTHbIE Pe3yJabTAThHI Kypca XUMHH

MertanpeameTHble  pe3yiabTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM  Mporpammbl
MPEACTABIICHBI TPEMS TPYIIIaMU YHUBEpCAIbHBIX yueOHbIX nerctBuid (Y'Y /).

1. PeryasiTuBHbIe yHHBEpCATIbHbIE ydeOHbIE AeiicTBHSA BHINyCKHUK HAYYHTCS:

—  €caMOCTOSTENbHO OINPEAEIATH 1I€U, 337aBaTh apaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOXHO
OIIPEAEIUTh, YTO LIE€Ib JIOCTUTHYTA;

—  OLIEHUBaTb BO3MOXKHBIE IOCIEICTBUS JIOCTM)KEHHUS IOCTABJICHHOM LEIN B JESATEIbHOCTH,
COOCTBEHHOW >KM3HM M KXH3HH OKPYKAIOIIMX JIIOJCH, OCHOBBIBAsCh Ha COOOPAKEHUSX ATUKH H
Mopay;

— CTaBUTh M (opMyIupoBaTb COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHON JAEATEIBHOCTU U
KU3HEHHBIX CUTYyalUsX;

— OLEHUBaThb pECypchl, B TOM 4YHCIIE€ BpeMs M Jpyrue HeMaTepualbHblE PECypChl,
HE00XO0AUMBIE JUIs TOCTHIKEHUS TIOCTABJICHHOH 1IeIH;

— BBIOMpaTh NYyTh JOCTIKEHUS IIeNM, IUIAHHUPOBATh pEIICHHE IIOCTABICHHBIX 3aad,
ONTUMHU3HPYSI MaTepUATIbHbIE U HEMaTepUaIbHbIE 3aTPaThl;

- OpraHnU30BbIBATH 3(1)(1)6KTHBHBII>1 IIOUCK PECypCOB, HeO6XOI[I/IMLIX I JOCTHXKCHUA
IMOCTaBJICHHOM Ociu,

—  COIIOCTaBJIATHb HOJ'IyLIeHHHﬁ pe3yibTaT ACATCIBHOCTH C MMOCTaBJICHHOM 3apaHeC LECIIbIO.

2. Mo3naBaTe/ibHbIC YHUBEepPCAIbHbIE yueOHbIe JelicTBIS BbIyCKHHK HAyYHTCS:
— HCKaTh U HAXOJUTh OOOOIIEHHBIE CIOCOOBI PEIICHUs 3a/lad, B TOM YHWCIE, OCYIIECTBIATH
pa3BepHYTHI WHOOPMAIMOHHBIM TOWCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHbIE U
MO3HABaTENbHbIC) 33/1a4H;

— KpUTUYECKH OIICHMBAThb M MHTEPHPETUPOBATH HH(MOpPMALMIO C pa3HbIX MO3UIIMMH,
pacrno3HaBaTh U (PUKCHUPOBATh NPOTUBOPEUHS B MHPOPMALIMOHHBIX HCTOUHUKAX;

— HCIIOJIB30BAaTh PpAa3JIMYHBIE MOJEIBHO-CXEMAaTHUUECKUE CpEeACTBA U1  NPEICTABICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIIEHUI, a TakKe MPOTUBOPEUUH, BBIABICHHBIX B MH()OPMAIIMOHHBIX
HCTOYHHKAX;

— HaXxOJuThb U NPUBOJIUTH KPUTHUECKHE apryMEHThl B OTHOLIEHUHU JEHCTBUH M CYXAECHUHN
IpYroro; CIIOKOMHO ¥ pa3yMHO OTHOCUTBCA K KPUTHYECKMM 3aMEYaHHUAM B OTHOLIECHUU
COOCTBEHHOTO CYXJIEHHUS, paCCMaTPUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHSI;

—  BBIXOJUTHh 32 paMKM Yy4eOHOro MpeaMeTa M OCYIIECTBIISAThH IleJICHANpPaBIEHHBIH MOUCK
BO3MOKHOCTEH IS IIUPOKOTO NMEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS;

- BBICTpanBaTh HHAWBUAYAJIbHYIO O6p330BaTeJ'H)HYIO TPACKTOPUIO, YUYHUTBIBAsA OI'PaHUYCHUA CO
CTOPOHBI APYTIUX YYAaCTHUKOB U PCCYPCHBIC OIPAHUYCHUS;

- MCHATD U YACPKNBATH Pa3HBIC ITO3UIIUN B MO3HaBaTEeIbHOM ACATCIIbHOCTH.

3. KoMMyHMKAaTHBHbIE yHHBEpPCAIbHbIE yaeOHbIe AeiCTBHSI BHIMYCKHUK HAYIHTCSH:

—  OCYUIECTBJIATH JIEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTpU 00pa3oBaTelIbHOM OpraHu3allid, Tak M 3a €€ IMpeesiaMu), NoA0HpaTh MapTHEPOB IS
JIeNIOBOM KOMMYHUKALIUM HCXOJS U3 COOOpa’keHUM pe3yJbTaTUBHOCTU B3aUMOJCIHCTBHUS, a He
JIMYHBIX CUMIATH;



—  TIPU OCYILECTBIIEHUH IPYNIIOBOM pabOTHI ObITh KaK PyKOBOAMUTENEM, TaK M YICHOM KOMaH/IbI
B Pa3HBIX pOJIsAX (F€HEepaTop UleH, KPUTUK, UCIIOJHUTEIb, BEICTYIAIOIINN, SKCIIEPT U T.1.);

— KOOPAMHUPOBATb M BBHINOJHATH pPabOTy B YCIOBUSIX pEAlbHOTO, BUPTYaJbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBHUS;

—  Pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOJIb30BAaHUEM aJCKBATHBIX
(YCTHBIX ¥ IUCbMEHHBIX ) SI3BIKOBBIX CPE/CTB;

—  pacno3HaBaTh KOH(MIMKTOTEHHBIE CUTYAIMH M IPEAOTBPAIIATh KOH(MIUKTHI 0 UX aKTUBHON
¢ba3pl, BbICTpaMBaTh JEJIOBYIO M O0pa30BaTeNbHYHO KOMMYHHMKALMIO, H30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHHM.

IpeameTHBIMEU pe3yibTaTaMH OCBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO
o011ero 00pa3oBaHUs SIBISICTCS

— O0CO3HaHWe OOBEKTMBHON 3HAUYMMOCTH OCHOB XHMMHYECKOM HaykH, Kak o00jactu
COBPEMEHHOI0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KynbTypbl M IPaKTUYECKOU
JIESITEJIBHOCTH 4Y€JIOBEKa B YCJIOBMSIX BO3pAcTalOIled XMMU3ALUU MHOTUX Cep KU3HU
COBPEMEHHOr0 OOIIEeCTBa, OCO3HAHME XHWMHUYECKUX IPEBpAICHUH BEIIECTB, Kak
OCHOBBI )KMBOW M HE KHBOM IPHUPOABI; YIIIyOJIEHHWE IMPEACTaBICHUI O MaTepHalbHOM
€IMHCTBE MUPAa;

— OBJIQJICHUE OCHOBAMH XHUMHYECKOW TPAaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATH H
06’B€KTI/IBHO OILICHUBATh JXWU3HCHHBIC CI/ITyaIII/H/I, CBSI3BAHHBIC C XHMI/ICfI, HaBbIKaAMHA
0e30MmacHOr0 OOpaIIeHus] C BEIIECTBAMH, HCIIOIB3YeMBIMH B TIOBCETHEBHOUN >KU3HH;
YMEHHEM aHAJIM3UPOBaTh M IUIAHHUPOBATh 3KOJOTMYECKH O€30macHOe TIOBEJACHUE B
HENSAX COCPEeKCHUS 370POBbS U OKPYIKAIOIICH CPEIIbI;

— (QopmupoBaHHE  IEPBOHAYAIBHBIX  CHCTEMATHU3UPOBAHHBIX  MPEACTABICHUH O
BCIIECCTBAX, UX npeBpameHHﬂx nu HpaKTI/I‘-ICCKOM HpI/IMeHCHI/II/I;

— ¢opMHpOBaHHE YMEHHI YCTaHaBIMBATh CBSA3M MEXKIYy pEaJbHO HaOI01aeMbIMU
XUMHUYECKUMH SIBICHUSMU W TPOIECCAMH, MPOUCXOIAUIMMH B MHKPOMHPE aTOMOB H
MOJIEKYJ, OOBSICHATH MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCHMOCTh HX CBOWMCTB OT
cocTaBa W CTPOCHHS, a TaK Jke€ OOYyCJIOBIIGHHOCTh TPHMCHECHHE  BEIIECTB
OCOOCHHOCTSIMU UX CBOMCTB;

— npuoOpeTeHHe OmbITa NMPUMEHEHHMs XMMHUYECKMX METOJIOB H3YYE€HHE BELIECTB U HX
npeBpalleHuii: HaOJII0JeHHe 3a CBOWMCTBAMU BEIIECTB, YCJIOBHSAMH IPOTEKaHUS
XUMHUYECKHX pEeaKIuii;

— yMEHHE OKa3blBaTh MEPBYIO MOMOIIL IPHU OTPABIEHUSAX, 0XKOrax M JPYruxX TpaBMax,
CBSI3aHHBIX C BEILIECTBAMU U JJAOOPATOPHBIM 00OPYIOBaHHUEM;

— OBIaJieHWE TnpuemMamMu paboTel ¢ UH(pOpMAIMEd XUMHUYECKOTO  COJEp)KaHUs,
NpeCTaBICHHON B pa3HOM ¢opme: B Buae Tekcra, Gopmyln, rpadukoB, TaOIUYHBIX
JAHHBIX, CXEM H T. II.

— CO374aHHE OCHOBBI M (OPMUPOBAHUS HMHTEpECa K PACHIMPEHUIO U YIIyOJICHHIO
XMMHUYECKHX 3HAHUU M BbIOOpAa XMMMHU Kak MPOQMIBHOrO MpeAMeTa, IpU Mepexoje Ha
CTYIEHb CpeJHero oduiero oopazoBaHMs, a B JalbHEHIIEM U B KauecTBe cepbl cBOei
npohecCHOHATIEHON J1eATENbHOCTH.

BBIHVCKHI/IK HAy4IUTCA:

— XapaKTepu30BaTh OCHOBHEIE METObI MO3HAHUS:
Ha0II0IeHNE, H3MEPEHUE, DKCIIEPUMEHT;

— ONHNCHIBaTH CBOMCTBA TBEPABIX, KUAKUX, F33006pa3HBIX BCIIIECTB, BBIACIIAA nux



CYILLIECTBEHHBIE NIPU3HAKU;

pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHUX  IOHSITUH «aTomy, «MOJIEKYJIa,
«XHUMUYECKUH DJIEMEHT», O «IIPCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY», «BAJECHTHOCTBHY,

«XHMHUYECKAS PEAKLHA», UCTIONb3YS 3HAKOBYIO CUCTEMY XUMUH;

pPacKpbIBaTh CMbICI 3aKOHOB COXPAHEHHS MaCChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-

MOJIEKYJIIPHOW T€OPUU;

pa3aryaTh XUMUYECKUE U GU3NUYECKUE SIBIICHHUS,

Ha3bIBaTh XUMHYECKHE DIIEMEHTEHI,

OTIPE/ICIIATh COCTaB BEIMIECTB M0 UX (popmynam;

ONPEAENATH BAJICHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSX

ONPEAENIATH TUIl XUMUYECKUX PEaKLUN;

HAa3bIBaTh [IPU3HAKU U YCIIOBHUS MPOTEKAHUSI XUMUYECKUX PEAKLINIA;

BBIABJIATH IPU3HAKHU, CBUACTCIBCTBYOIHUE O IPOTCKAHUU XHUMHYICCKOMN pCakuuun npu
BBIINTIOJTHCHHMH XUMHWYCCKOI'O OIIbITA,

COCTaBJIAThH (POPMYJIbl OMHAPHBIX COEAMHEHU;

COCTaBJIATh YPABHEHUS] XUMUUYECKUX PeaKIuii;

co0uro1aTh MpaBuiia 6e30MacHoOi paboThI IPU MPOBEICHUH OIIBITOB;

II0JIb30BaThCS 1a00PATOPHBIM 000PYIOBaHHEM H ITOCYI0MH;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
BBIUUCIISITH MACCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTa M0 (OopMyie COCIUHEHNS;

BBIYHCIIATH KOJIMYECCTBO, 00beM HIIU MacCy BCHICCTBA IO KOJHUYCCTBY, 06T)CMy, Macce
PpCarcHToOB WK NIPOAYKTOB PCAKIINU;

XapaKTepu30BaTh PU3NUYECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOpPOJIA;

M0JIy4aTh, COOMPATh KUCIOPO U BOJOPOI;

pacrio3HaBaTh OMBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/I, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHAa ABOTajpo;

PaCKpBIBATh CMBICI IMTOHATUH «TETJIOBOM AP HEKT peakmny», «<MOJIIPHBIN 00beM»;
XapakTepu3oBaTh (PU3NUYECKUE U XUMUYECKHE CBOICTBA BOJIBI;

PacKpbIBATh CMBICT TOHATHS «PACTBOPY;

BBIUNCIISTH MAaCCOBYIO JOJII0 PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIISATH PACTBOPBI € OIPEAEIIEHHON MacCOBOM J10JIEH paCTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COCIMHEHUS U3YUEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;
XapakTepu3oBaTh (uU3MYecKHe U XMMHUYECKHE CBOICTBa

OCHOBHBIX KJIACCOB HEOPTaHNYECKUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUH, COJIEH;
ONpEACIATh NMPUHAMIEKHOCTh  BELIECTB K ONPEJIEICHHOMY  KJIAcCy COEUHEHU;
COCTaBJIATH (POPMYJIIbI HEOPTAHUYECKUX COETMHEHUIN U3yUEHHBIX KIJIACCOB;

IMPOBOAWUTE OMNBITBI, MMOATBCPKIAAOIMNUEC XHMHUUYCCKUE CBOMCTBaA HN3YUCHHBIX KJIAaCCOB
HCOPTaHNYCCKUX BCHICCTB,

paciio3HaBaTb OIIBITHBIM ITYTEM paCTBOPEI KHCJIOT " HIGJ'IO'—IGI\/’I 110 USMEHCHUTIO OKPACKHU
HHJUKATOpa,

XapaKTEPU30BaTh B3aUMOCBSA3b  MEXAY  Kllaccamu HEOPraHUYECKUX
COCJIMHEHU;

packpsiBaTh cMbicH [leproanueckoro 3akona JI.1. Menaeneena;



OO0BSACHATh (PU3MUYECKUN CMBICT aTOMHOTO (MOPSIKOBOTO) HOMEpa XMMHUYECKOTO JJIEMEHTA,
HOMEpPOB IPYIIIBI U IEPUOA B nepruoandeckon cucreme [[.M. Menneneea;

O0OBSICHATH 3aKOHOMCPHOCTH H3MCHCHUA CTPOCHUA ATOMOB, CBOMCTB DJJIEMEHTOB B
npeaciax MaJiblX NNCPUOJ0B U INIaBHBIX MOATPYIIIT;

XapaKkTEepU30BaTh XUMHUYECKHE DIJIEMEHTHl (OT BOAOPOJA JO KajbllMsi) Ha OCHOBE HX
MOJIOXKEHUsT B mepuoandeckor cucteme J[.M. MenneneeBa u 0COOCHHOCTEH CTPOCHHS HX
aTOMOB;

COCTABJISITh CXEMBI CTPOCHHS aTOMOB TTEPBBIX 20 3JIEMEHTOB  TIEPUOJIUYECKON
cuctemsl J[.1. Menaeneena;

PaCKpPbIBATL CMBICJI MOHATHM: «XUMUUYECKast CBA3b», «OJICKTPOOTPHULATCIBHOCTD,

XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BELIECTB OT THUIIA KPUCTAJUIMYECKON
pEeLIeTKH;

OIIpCACIIATh BUA XHUMHYECKOU CBS3U B HCOPraHN4YCCKUX COCIUHCHUAX

n300paxkaTb CXEMbI CTPOCHHMSI ~ MOJIEKYI BEIIECTB, 00pa3oBaHHBIX pa3HBIMU
BUJIaMHU XMUMHUYECKHUX CBSI3EH;

pacKpbIBaTh  CMBICI MOHSTHI «HOHY», «KATHOH», «AHUOH», «DJICKTPOJUTHI,
CHEDJICKTPOJIMUTBDY,  «IJICKTPOJUTHYECKA  JUCCOIMAIUSA»,  «OKHUCIUTENb»,  «CTCICHb
OKHCJIEHHS» «BOCCTAHOBHUTEIDY, «OKHCIEHHEY, «BOCCTAHOBIICHHE;

OTPENIETIATh CTENIEHb OKUCIICHHS aTOMa 3JICMEHTA B COSIMHCHUH;

PacKpbIBaTh CMBICI TEOPUH JICKTPOITUTHICCKON JUCCOIMALIIH;

COCTaBJIATh YPABHECHHS DJICKTPOJIUTUYECKONU TUCCOUUALIMU KUCIIOT, IIEJI0YEH, CONEH;

OOBSICHATH CYIIHOCTh MPOLIECCa AIIEKTPOIUTUICCKON TUCCOIMALIMN U PEAKIIUii HOHHOTO
oOMeHa;

COCTaBJIATh IIOJIHBIE M COKPALLEHHbIE HIOHHBIE YPaBHEHUS peaKLIU1 OOMEHa;
OTIpeEATh BO3MOXKHOCTh IPOTEKAHUS peaKlIMii HOHHOTO OOMEeHa;

IIPOBOJIUTH PEAKLIMH, IOITBEPKAAFOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbIX BELIECTB;
OIIPEIEIATH OKUCIUTENb U BOCCTAHOBUTED;

COCTABJIATh YPaBHEHHUs OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN;

Ha3bIBaTh (DAKTOPBHI, BIMSIOLINE HA CKOPOCTh XUMHUECKON pPeaKLny;
KJIacCu(UIMPOBATh XMMUYECKHE PEaKIIUH 110 Pa3InYHbIM PU3HAKAM;

XapaKTCPpU30BaATh B3aMMOCBA3b MCKIY COCTaBOM, CTPOCHUCM
HCBOMCTBaMU HEMCTAJJIOB,

NpoOBOAWUTH OIIBITBI IO IMOJYYCHUIO, C06I/IpaHI/IIO " U3YYCHHUIO XUMHUYCCKUX CBONCTB
Fa3006paSHI>IX BCIICCTB: YTJICKUCIIOrO rasa, aMMHuaKa,

paciio3HaBaThb ONBITHBIM ITYTEM I‘a3006p33HBIC BCIIIECTBA.: er'ICKPICJ'IBIfI ra3 ¥ aMMHakKk,
XapaKTEPHU30BaTh B3aNMOCBA3b MCKIY COCTAaBOM, CTPOCHUEM U CBOMCTBaMH MCETAJJIOB,
Ha3bIBATh OPTaHUYCCKUC BCIICCTBA IO UX (bopMyne: METaH, 3TaH, 3THJICH, MCTAaHOJI, 5TaHOJI,
TIMLOEPHUH, YKCYCHas KHCJIOTa, aMUHOYKCYCHasd KHCJIOTA, CTCapUHOBAA KHUCJIOTA, OJICMHOBAs
KHUCJIOTAQ, I''TFOKO03a,
OLICHUBATH BJIMUAHNEC XUMHUYCCKOT'O 3arps3HCHUSA Oprxcanmeﬁ CpCAbl Ha OPraHU3M YCJIOBCKA,
T'paMOTHO O6paH_[aTBC$I C BEIIECTBAaMHM B IIOBCEIHEBHOM KM3HU
OMpeACIATh BO3SMOXHOCTD IMMPOTCKAHUSA peaKum?I HCKOTOPBIX HpeHCTaBHTeHeﬁ OpTraHUYCCKUX
BCIICCTB C KUCIIOPOAOM, BOAOPOAOM, METAJIJIaMU, OCHOBAHUSIMU, I'dJIOTCHAMMU.

BEITYCKHUK ITOJYYUT BO3MOKHOCTh HAYUMTHCS:




BBIIBUTATh U IIPOBEPATH IKCIEPUMEHTAIBHO TMIIOTE3bl O XUMUYECKHX CBOMCTBAaX BEILECTB
Ha OCHOBE MX COCTaBa M CTPOCHMS, MX CIIOCOOHOCTH BCTYNaTh B XMMHUYECKHE PEAKLUH, O
XapakTepe U NPOAYKTaX pa3iINYHbIX XUMUYECKUX PEaKIIUil;

XapaKTepU30BaTh BEILLECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, yCTaHABIUBATh IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTEepUCTUKaMU BEILECTBA;

COCTAaBJIATb MOJICKYJIAPHBIC KW IIOJIHBIC HOHHBIC YPABHCHHA I1I0 COKpPAICHHBIM HMOHHBIM
YpaBHEHUSIM;

IMPOrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IPpOABJIATH OKHUCJIINTCIIbHBIC niim
BOCCTAHOBUTEJIbHBIC CBOMCTBA C YYETOM CTEIEHEH OKHCIICHUS 3JIEMEHTOB, BXOJSIIUX B €ro
COCTaB;

COCTaBIISITh ypaBHEHUS peakuu, COOTBETCTBYIOIIUX
MOCIIE0BATEILHOCTH MPEBpAIlleHUi HEOPTaHUYECKUX BELIECTB PA3IUUYHbBIX KJIACCOB;
BbIIBUI'aTb W TNPOBCPATH OSKCIHCPUMCHTAJIIBHO THUIIOTC3BI O PE3yJibTaTax BO3ﬂ€ﬁCTBHH
pa3nuyHbIX (PaKTOPOB HA M3MEHEHUE CKOPOCTH XUMHUUECKOW PEaKIINu;

HCII0JIBb30BAaTh HpI/IO6peTeHHI>Ie SHAaHUA [OJId OSKOJIOTMYECKHW TI'paMOTHOroO IIOBCACHHUA B
OKpYXKaroIlEeH Cpee;

UCIIONIb30BaTh MPHOOPETEHHBIC KIIOUEBbIE KOMIIETCHIIMH IPU BBHIMOJIHEHUHU IPOEKTOB H
yueOHO-UCCIEeIOBATENIbCKUX 3a/lad 10 M3YyYEHUIO CBOMCTB, CHOCOOOB TMONY4YEHUS H
pacrio3HaBaHUsl BEIIECTB;

00BEKTUBHO OLICHMBATDH HH(bOpMaIII/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX ITPOLECCAX;

KPUTHYECKH OTHOCHUTHCA K IICEBAOHAYYHOU HHQOpMAINK, HEI0OPOCOBECTHOW pekiame B
CpeICTBaX MacCOBOM MH(pOpMAIUH;

OCO3HABaTh 3HAYEHHUE TEOPETUYECKUX 3HAHUM 10 XUMHUHU JJI MPAKTHYECKOM IEATEIBHOCTH
YEIJIOBEKA;

CO3/aBaTh MOJIEJIM W CXEMBbI JJIsl pelleHus yuyeOHBIX M MO3HaBaTEIbHBIX 3a/la4; MOHUMAaTh
HEOOXOIUMOCTh  COONIOIGHUS  NpPEANUCaHWM, NpepIaraéMblXx B  HUHCTPYKLIHAX IO
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JIP.

Copnepxanue yueOHOro npeamera, kypcea. (8 kiacc)

Tema 1. BBenenue B xumuio (7 1)

XHUMHS — HayKa O BEIIECTBAX, UX CBOMCTBAX U IIPEBPAILCHHUSIX.

[lonsiTHE O XMMHYECKOM 3JeMEHTe U (opMax €ro CyliecTBOBAHUS: CBOOOJHBIX
aToMax, IPOCTBIX M CJIOXHBIX BemecTBa [IpeBpamennsa BemiecTB. OTiHMUME XUMHUYECKUX
peakuuii oT GU3NUECKUX SIBIEHUN. POJIb XMMHHU B )KM3HU Y€JIOBEKA.

Kpatkue cBeneHuss W3 HCTOpUM BO3HUKHOBEHUS W pa3BuTus xumuu. llepuon
anxumuu. [lonsrue o punocodpckom kamue. Xumus B XVI B. Pazputue xumun Ha Pycu. Ponb
OTEUYECTBEHHBIX YYEHBIX B CTAHOBJICHUHM XMMHUECKON Hayku - pabotel M. B. JlomoHocoBa, A.
M. bytneposa, /1. 1. Menneneesa.

XUMHYECKAss CUMBOJIMKA. 3HAKM XUMHUYECKMX JJIEMEHTOB U IPOUCXOXKIECHHUE HX
Ha3BaHuil. Xumuueckue Gpopmynbl. MHaekcs u koapduunenTsl. OTHOCUTENBHBIE aTOMHAs U
MOJIEKYyJIsipHas Macchl. PacdyeT MaccoBOil J0JAM XHMHUYECKOTO »JJIeMeHTa 1o (opmyre
BEILIECTBA.

[Tepuonnueckas cuctema xumuueckux snemMeHToB Jl. . Menzaeneesa, ee CTpykTypa:
MaJsible U OOJbIlIKe MEPHObl, TPYNIbI U NOArpyHIbl (rmaBHas U nodounas). [lepuoanueckas
crcTeMa Kak CIpaBO4YHOE [T0COOUe ISl OTyYeHHs CBEACHUN O XUMHUECKUX HJIEMEHTaX.



Pacuernble 3amaun. 1. HaxoxaeHue OTHOCHUTETBLHON MOJICKYJISIPHON MAcCChI
BEIIECTBA IO €ro XWMUYeCKoW ¢opmyse. 2. BwrunciaeHue MaccoBOM 0 XUMHYECKOTO
3JIEMEHTA B BEIIECTBE MO ero popmyIie.

[TpakTraeckas pabora Ne 1
[IpaBmia TexHUKM OE€30MACHOCTH MpH paboTe B XMMHYECKOM KaOuHere. JlaGopartopHoe
o0opyI0BaHUE U OOPAIICHHUE C HUM.

[TpakTuyeckas padora Ne 2
HalGmronenue 3a ropsiieit cBe4oi.

Tema 2. ATOMBI XUMHYECKHX 3JieMeHTOB (10 u)

AToMBI KaK opma CyIIECTBOBAHHS XUMHUECKUX AJIeMEHTOB. OCHOBHBIE CBEJICHUS O
CTpOoeHHH aToMOB. JloKa3aTenbCTBa CIOXKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna.
[InanerapHas Mozenb CTPOEHUS aTOMA.

CocraB aTOMHBIX SiZIep: TPOTOHBI U HEUTPOHBI. OTHOCUTENBbHAS AaTOMHAsI Macca.
B3anMocCBs3b NOHATHI «IPOTOHY», KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAs MACCay.

W3meneHue uucia MPOTOHOB B SiApe aroMa - OOpa30OBaHME HOBBIX XHUMHYECKHX
3JIEMEHTOB.

N3menenune uncna HEUTPOHOB B siipe aToMa - oOpa3zoBaHue U30TONnoB. COBpEeMEHHOE
OTpeJIeJICHUE TOHATUS «XUMUYECKUM dyeMeHT». M30Tombl Kak pa3sHOBHUAHOCTH AaTOMOB
OJIHOT'O XMMHUYECKOI'O 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE JIEKTPOHHBIX O000JIOYEK ATOMOB XUMHUYECKHUX DSJIEMEHTOB
Nel- 20 mepumommueckoit cucrembr /. M. MenneneeBa. Ilonsatne o 3aBepmieHHOM H
HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (SHEPTEeTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumudeckux siaemeHToB J[. M. MengeneeBa u crpoeHue
aTOMOB: (DU3UYECKHI CMBICI TMOPSIAKOBOIO HOMEpa 3JEMEHTa, HOMepa TpyIIbl, HOMeEpa
nepuo/a.

N3menenne uwWcna SIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM ypPOBHE aroMa
XUMHUYECKOTO JJIEMEHTa - 00pa30BaHUE TOJOXKUTEIbHBIX W OTPHUIATEIbHBIX HOHOB. MoOHBI,
o0pa3oBaHHBIE aTOMaMU METAJUIOB M HeMETaUIOB. [IpuunHBI U3MEHEHUsS METaUTMYEeCKUX M
HEMETAJUTMYECKUX CBOMCTB B TIEPHOJIAX U TPYIIaXx.

OOpazoBanue OuHapHbIXx coeauHeHud. [lonstTne o006 woHHON cBs3U. Cxembl
o0Opa3oBaHMs MOHHOU CBsI3U. B3anMopeilicTBUe aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIIOB
Mexay coboit - oOpazoBaHHE [BYXaTOMHBIX MOJIEKYJ MPOCTBHIX BelecTB. KoBajeHTHas
HEMoJISIpHAsk XUMUYECKasl CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE ()OPMYIIBI.

B3aumopeiicTBue aToMOB XMUMHYECKHMX JJIEMEHTOB-HEMETANIOB MEXAy co0oil -
oOpa3zoBaHHe OWHAPHBIX COEAWHEHUNW HEMETAUIOB. DJEKTPOOTPHUIATEIbHOCTh. [loHsATHE O
KOBAJIEHTHOM IOJIIPHOM CBSI3H.

BzaumopeiicTBue aTOMOB XHMMHYECKHUX DJIEMEHTOB-METANIOB MEXIy CO0oi -
o0pa3oBaHKe METAITMYECKUX KPUCTAIUIOB. [IoOHATHE O METaININYeCKOM CBS3U.

JdemoncTpanuu. Mojenu aToMOB XMMHUYECKUX 3JeMeHTOB. [leproanueckas cucrtema
xuMudeckux 3neMeHToB . 1. MeHpaeneena.

Tema 3. IIpocTbie BemecTBa (7 u)

[lonoxkeHne MeETaNIOB M HEMETAUIOB B NEPUOJUYECKOM CHUCTEME XHUMHUUYECKHX
aneMeHTtoB JI. WM. MeHnneneeBa. Baxuelline mpOCThiE BELIECTBA - METAJUIBL: KEJE30,
ATIOMUHWN, KaJIbIIUA, MarHui, HaTpui, Kanui. Oomue Gu3ndeckrne CBONCTBA METAIIOB.

Bakneiiime mpocTeie BelecTBa - HEMETAIUTBI, 00pa30BaHHBIE aTOMaMH KHUCIIOPO/JIa,
BOZOPOJA, a30Ta, cepsl, pochopa, yraepoaa. CriocoOHOCTh aTOMOB XMMHUECKUX AJIEMEHTOB K
00pa30BaHHIO0 HECKOJBKHUX MPOCTHIX BELIECTB - AJUIOTPONHUs. AJIOTPONHBIE MOAUDUKAIIIH



kucnopona, ¢ocdopa u onoBa. MeTaluMueckue M HEMETAUIMYECKHE CBOWCTBA IPOCTHIX

BemecTB. OTHOCUTEIBLHOCTD JIEJICHUS IPOCTHIX BEIIECTB HA METAJIbl U HEMETAaJLIbI.
[Tocrosunas ABoraapo. KonnyectBo Beniectsa. Monb. Monsipaas macca. MoJisipHbIii

O6B€M ra3006pa3HHx BCIICCTB. KpaTHbIe CAMHUIIBI KOJINYCCTBA BEIICCTBA — MHJIJIMMOJIb U

KHWJIOMOJIb, MHWJUIMMOJISIpHAad W KHJIOMOJIAPpHass MacCChbl BCHIECTBA, MI/I.]'IJ'II/IMOJ'ISIpHHﬁ

WUKHUJIOMOJISIPHBIA 00BhEMBI Ta3000pa3HBIX BEIIECTB.

Pacuets! ¢ ucnosib30BaHNEM MOHATUHN «KOJIUYECTBO BEILIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBIF 00HEM T'a30BY, «ITOCTOSIHHAS ABOTaIPO».

Pacyernbie 3agaum. 1. BeluucieHue MOISpPHOW Macchl BELIECTB IO XUMHUYECKUM
¢dbopmynam. 2. PacyeTbl ¢ HCNONBb30BAaHHEM MOHATUN «KOJIMYECTBO BEIIECTBA», «MOJIIpHAs
Maccay, «MOJISIpHBIN 00BEM ra30By», «IIOCTOSIHHAS ABOTAIPO».

JemoHncTpanuu. HekoTopsie MeTaibl M HEMETaJLIbl KOJIMYECTBOM BellecTBa 1 MoJib.
Monens MonsipHOro 00beMa ra3000pa3HbIX BEILIECTB.

Tema 4. CoeamHeHHs XMMHYECKHX 3J1eMeHTOB (13 u)

Crenens okucinenus. OnpeneneHue CTENEeHN OKUCIEHUS JIEMEHTOB MO0 XUMHYECKOM
dbopmyne coenuuenusi. CoctaBieHue (opMmysl OMHAPHBIX COEAMHEHUH, OOIMMI crmocol HuX
HasbIBaHUs. buHapHBIE COeTUHEHUS: OKCUABI, XJIOpUAbI, cyiabduasl u ap. CocTaBieHHEe HX
¢dopmyn. IlpencraButenu OKCHIOB: BOJA, VYIJCKUCIBIA Tra3 W HeralieHas HW3BECTb.
[IpeacraBuTenu JIeTy4rX BOJOPOAHBIX COEAUHEHUN: XJIOPOBOJIOPO U aMMHUAK.

OcHoBaHusl, UX COCTaB W Ha3BaHHs. PacTBopuMocTh ocHOBaHHMil B Boje. Tabmuia
pacTBOPUMOCTH THIPOKCHUIIOB M cojed B Boje. lIpeacraBurenu mienoden: THUAPOKCUIbI
HaTpusi, Kanus U Kaublms. [loHaTHe O KauecTBEHHBIX peakiusax. Muaukaropsl. M3menenue
OKpacKH UHIUKATOPOB B IICIIOYHOU Ccpeie.

Kucnotsl, ux cocraB u Ha3zanus. Kinaccudukanus kucnot. IIpencraButenn KUCIOT:
CepHasi, CoJsiHasA U a30THasA. VI3MeHeHne OKpacku MHAMKATOPOB B KUCIOTHOM CpeJie.

Conm kak TpPOM3BOAHBIE KHUCIOT M OCHOBaHMM. MX cocraB M  Ha3BaHUS.
PactBopumocTs comneit B Boze. [IpencraBurenu coneit: xjopua HaTpus, kapooHat u ¢ocdar
Kanblus. AMOp(dHbIE M KpUCTATMYECKHE BelIecTBAa. MEXMONEKYISIPHBIE B3aWMOJCHCTBHUS.
Tunbel KpUCTAIUIMYECKUX PEIIETOK: HOHHAs, aTOMHAas, MOJEKYJISIpHas M MeTaJUTM4ecKasl.
3aBHUCHMOCTbH CBOMCTB BEIIECTB OT THUIOB KPUCTAUTUYECKHUX PEIIETOK.

BemectBa MONIEKyJIIpHOTO W HEMOJEKYJSIPHOTO CTPOEHHUsS. 3aKOH ITOCTOSTHCTBA
COCTaBa JIJisl BEIECTB MOJIEKYJISIPHOTO CTPOEHUS.

UucTtele BelecTBa U cMecu. [IpuMepsl KUAKUX, TBEPIBIX M Ta3000pa3HBIX CMECEH.
CBoiicTBa 4HCTHIX BelIECTB U cMecei. MIx coctaB. MaccoBasi © oObeMHast T0JIM KOMIIOHEHTA
cMmecu. PacueTsl, cBsI3aHHbBIE C UCIIOJIb30BAHUEM MOHATHUS JOJIA.

Pacuyernsbie 3agauun. 1. Pacuer mMaccoBoil U 00bEMHOI [0NIeli KOMIIOHEHTOB CMECH
BelecTB. 2. BplunciieHne MaccoBOW JIOJNM BEIIECTBA B pPAacTBOpE MO M3BECTHOW Macce
pPacTBOPEHHOT'O BEI[ECTBA M Macce pacTBOpHUTens. 3. BrlumcieHue Macchl pacTBOPSIEMOTO
BEIlECTBA W PACTBOPHUTENS, HEOOXOAMMBIX [UIS TPHUTOTOBICHUS OIPENCICHHOW Macchl
pacTBOpa ¢ U3BECTHOM MAcCOBOM JIOJIEH PAaCTBOPEHHOI'O BEIIECTBA.

JdemoncTpanun. OOpa3ipl OKCHAOB, KHUCJIOT, OCHOBaHMH U coseid. Mogenu
KPUCTAJUIMYECKUX PEIICTOK XJOpuaa Harpus, aimasa, okcunma yriepoaa (IV). CrocoObr
paszeneHus CMecel, TUCTUIUISIITUS BOBI.

[Mpaktnyeckas pabora Ne 3 OuuncTka 3arps3HEHHOW IOBapeHHOW COJH

JlaGopaTopHbie OBITHL. 1. 3HAKOMCTBO ¢ 00pa3IaMy BEIIECTB Pa3HBIX KIacCOB. 2.
Pasznenenne cmeceit.

Tema 5. H3MeHeHusi, npoucxojsiniye ¢ Bemecrsamu (13u)



[TonsiTne sBIEHMII Kak W3MEHEHWH, MPOUCXOASNIMX C BellecTBaMU. SBJIeHUS,
CBSI3aHHBIE C W3MEHEHUEM KPHCTAJUIMYECKOTO CTPOCHHS BEUIECTBA INPH IOCTOSHHOM €0
coctaBe, (usnueckue sABieHUSA. DHU3MUECKUE SABICHUS B XUMHM: JUCTHIUIALUA,
KPUCTAJTN3aIMs, BEITAPHBAHNE U BO3TOHKA BEUIECTB, IEHTPUDYTHPOBAHNUE.

SIBneHus, CBSA3aHHBIE C W3MEHEHHEM COCTAaBa BEILECTBA, - XMMHUYECKUE DPEAKLHUH.
[Ipu3Haku © ycIOBHA TPOTEKAaHWs XUMHUecKuX peaknuidi. [lonatme 00 5K30- U
SHJIOTEPMUUYECKUX peakiusax. Peaknuum ropeHus Kak 4YacTHBIM Cilydad 3K30TEpPMHYECKHUX
peaxkuuii, pOTEKAIOUINX C BbICICHUEM CBETA.

3aKOH COXpaHEHHUs MaccChl BEIECTB. XMMUYECKUE YPABHEHUS. 3HAUYEHUE UHAEKCOB U
kodpunnenToB. CocraBieHne ypaBHEHHH XUMUYECKUX PEAKIIUH.

Pacyersl mo xuMuuecKkuM ypaBHeHUsAM. Pelenue 3a1ad Ha HaXOXACHUE KOJIMYECTBA
BEIIECTBA, Macchl WM 00bEMa MPOAYKTa pEaKUUH IO KOJMYECTBY BEIECTBA, MAcce WM
00bEMy MCXOJHOIO BellecTBa. PacueTsl ¢ NCHOIb30BAHNUEM HOHATHS «H0JIsI», KOTAA UCXOJHOE
BELIECTBO JaHO B BHJIE PACTBOpA C 3aJaHHOM MacCOBOM JI0JIEH PACTBOPEHHOI'O BEILECTBA MIIU
COJZICPIKUT OIIPEACIICHHYIO JIOJII0 IIPUMECEH.

Peaxunu pasznoxxenus. [IoHsaTre o ckopocTu XuMu4eckux peakuuii. Karanusatopsl.
DepMEHTHI.

Peaknuu coenunenns. Karanutudeckne u HeKaTaquTHYecKHe peakuuu. OOpaTHMbIe
U HeoOpaTUMBbIE peaKLUu.

Peakuumu 3amemeHus. ONEKTPOXMMHMYECKUN DSl HANpPsDKEHUH METAJIOB, €ro
WCIOJIb30BaHUE JUIsl IPOTHO3UPOBAHMSI BO3MOKHOCTH IPOTEKAHUS pEaKUud  MEexXIy
METaJlJIaMU U pacTBOpamMH KUCJIOT. Peakuuy BBITECHEHHUS OJHUX METAJIJIOB M3 PacTBOPOB UX
COJIEN APYTUMH METaJIaMH.

Peaknum oomena. Peakuuu HeTpanuzanun. Y CIIOBHS MPOTEKAHMs peakiyii oOMeHa B
pacTBopax A0 KOHIA.

Tunbel xuMuYeckux peakuuil (0 MPHU3HAKY «YUCIO U COCTAB MCXOIHBIX BELIECTB U
MPOAYKTOB PEaKLMn») Ha MpUMepe CBOMCTB BOJbI. Peakuus paznoxkeHus - 3JIEeKTPOIU3 BOIbI.
Peakuuu coennHeHus - B3aMMOAEUCTBHE BOJIbI C OKCHAaMHU METAIOB U HeMeTalloB. [TonsTue
«TUAPOKCUABI». Peakumm 3aMemieHuss - B3aMMOJCHCTBHE BOABI C  IIEJIOYHBIMH U
LIeJIOYHO3EMENNbHBIMU MeTalaMu. Peakuun oOMeHa (Ha mHpuMepe THApoju3a cyibduaa
ATIOMHUHUS U KapOu1a KajabIus).

Pacuernble 3agaum. 1. BbluncieHne mO XMMHYECKMM YPaBHEHHUSIM MacChl WM
KOJIMYECTBA BEIECTBA I10 H3BECTHOM Macce€ WM KOJIMYECTBY BEUIECTBA OJHOTO U3
BCTYMAIOIIUX B pEaKIHMIO BEIIECTB WJIM MPOAYKTOB peakuuu. 2. BbluncieHue macchbl
(konmMuecTBa BeIleCTBa, O0bEMa) MHPOAYKTa pPEaKIMH, €CIM HM3BECTHAa Macca HCXOAHOTO
BEIIECTBA, COJECPXKAIIETO ONPEACICHHYIO O mpuMeceil. 3. BrlumcieHne Macchl
(konmmuecTBa BemiecTBa, 00bEMa) MPOAYKTA pEaKIuu, €CIM HM3BECTHa Macca pacTBopa M
MaccoBas J0JI1 paCTBOPEHHOTO BEILIECTBA.

demoncrpauuu. Ilpumepsr Qusnuecknx sBICHUHN; a) TUIaBieHHE mapaduHa; 0)
i Qy3us TyIHCTHIX BEUIECTB C TOpsIied JaMIOUYKH HakaluBaHHs. [IpuMepbl XMMHUYECKUX
SBJICHUI: a) TOpeHHe Maruus; 0) B3aUMOJIEHCTBHE COJISTHON KUCIIOTHI C MPaMOPOM HMJTH MEJIOM;
B) noayuenue ruapokcuaa meau (l1); r) pacTtBopeHne mosy4eHHOTO THAPOKCHIA B KUCIOTAX;
1) B3aumozeiicteue okcuna menu (II) ¢ cepHO#l KHCIOTON MPHU HAarpeBaHUU; €) pa3IoKEHUE
MepMaHraHaTa Kajus; k) B3auMOJIeiiCTBIE pa30aBI€HHbBIX KUCIOT C METAJIJIaMH.

JlabopaTopuble onbIThl. 3. CpaBHEHHE CKOPOCTH MCMApeHHs] BOABI U CIHPTA IO
MCYE3HOBEHMIO MX Kameidb Ha (uiIbTpoBanbHOM Oymare. 4. OkucieHue MeIu B IJIAMEHU
CIMPTOBKU WU ropeliku. 5. [loMyTHEeHNE N3BECTKOBOM BOJBI OT BBIIBIXaEMOI'0 YIJIEKUCIIOTO



raza. 6. [lomyyeHune yriaekucioro rasa B3auMOJCHCTBHEM COABI M KUCIOTHI. /. 3aMelleHue
Menu B pactBope xiopuaa memu (I1) sxemnezom.

[Tpaktuyeckas pabora Ne 4

OuncTKa 3arps3HEHHON MOBAPEHHOW COJIH.

[Tpaktuyeckas padora Ne 5

[Tpr3HaKM XUMUYECKUX PEAKLIUH U UX KJIaCCH(PHUKAIIUS.
Tema 6. Teopusi 31eKTPOJUTHYECKON JHCCONMHANMH M  CBOIiCTBA  KJIacCoOB

HeopraHuveckux coeanHenmii (18 u)

[TonsiTe 00 AMEKTPOIUTUYECKONW NHUCCOLMALUU. DIEKTPOIUTHl U HEINEKTPOIUTHI.
MexaHu3M IUCCOLMALNN IEKTPOJIUTOB C PA3IMYHBIM TUIIOM XHMUYECKOHW cBsi3u. CTeneHb
ANEKTPONUTHYECKON qucconuanui. CUIIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TOJIO)KEHHSI TEOPUU DIIEKTPOJUTUYECKOM auccounanuu. VoHHbIE
ypaBHEHHUs peakuui. YCIOBUS NPOTEKaHUS PEaKIUU OOMEHa MEXIy JJICKTPOJIUTaMU 10
KOHIIA B CBETE€ HOHHBIX NPEACTaBICHUM.

Knaccugukaius HOHOB 1 M1X CBOHCTBA.

Kucnotsl, ux xnaccuduxanus. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPHUH
JIEKTPOJUTUYECKON Aucconranu. MONEeKyJIspHble U1 MOHHBIE YPAaBHEHMS PEAaKIUN KHCIOT.
B3aumMogeiicTBue KHUCIOT ¢ METauIaMH. DJIEKTPOXUMHUYECKUNM DSl HAMPSHKEHUNH METaslIoB.
B3anMozeincTBre KUCIOT ¢ OKCHAAMH METalIOB. B3aummoencTBre KUCIOT C OCHOBAHUSAMU -
peakuus HeWTpanuzauuu. B3anmopaeicTBue KUCIOT ¢ coisiMu. Mcmonb3oBaHue TaOIMIIBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanwust, UX Ki1accupukanus. Jucconuarysi OCHOBaHUHA M WX CBOWCTBA B CBETE

TEOPUH BJEKTPOJUTUYECKON JOHccolManuu. B3anMoAeicTBHE OCHOBaHUK C KHUCJIOTaMH,
KHCIIOTHBIMU OKCHJaMU U coisiMH. Vcronb3oBaHue TaOMMIBI  PacTBOPUMOCTH  JUIS
XapaKTEPUCTUKU XMMHUYECKUX CBOWCTB OCHOBAaHMM. Pa3nokeHue HepacTBOPUMBIX OCHOBAaHHM
MIpU HAarpEBaHUHU.
Comnu, ux kiaccupukanus U IUCCOIMAINS PA3TMYHBIX TUIIOB cojiei. CBOMCTBA CoJiel B CBETE
TEOPUH DJICKTPOJUTHYECKON THUCCOoLManuu. B3auMoaencTBue coyieil ¢ MeTaulaMH, YCIIOBHS
IIPOTEKAHUs ITUX peakUui. B3aumonencTBue coyed ¢ KUCIOTaMH, OCHOBAHUSIMHU U COJISIMHU.
Hcnonb3oBanue TabIMIIbl pACTBOPUMOCTH JJIS1 XapaKTEPUCTUKA XUMHUECKUX CBOMCTB COJIEH.

O06o00611eHne cBeIeHNI 00 OKCHJIaX, UX KJIAaCCU(PUKALIUU U XUMHUYECKUX CBOWCTBAX.

I'eneTnyeckue psabl METAILUIOB U HEMETAILIOB. ['eHeTHYeCKas CBA3b MEXKIY KilaccaMu
HEOPraHWYECKUX BEILIECTB

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuUd. OKHUCINTENb W BOCCTAaHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHUE.

Peaknium MOHHOTO OOMEHa M  OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIIHH.
CocraBieHne  ypaBHEHMH  OKHMCIUTENBbHO-BOCCTAHOBUTENIBHBIX  pEaKUUH  METOAOM
3JIEKTPOHHOTO OaaHca.

CBolicTBa IMPOCTBIX BEHIECTB - METAJIOB M HEMETAJUIOB, KHCIOT U COJIEHM B CBETE
Mpe/ICTaBIeHU 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCaX.

JdemoncTpanuu. lcnblTaHue BEIIECTB M UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.
3aBUCUMOCTD 3JIEKTPOIIPOBOJIHOCTH YKCYCHOM KHCIIOTBHI OT KOHLEHTpauuu. B3aumoneincreue
IIUHKA C CEpOM, COJITHOM KucinoTou, xiopuaom menu (11). Topenne marawst.

JlabopaTopHble onbIThI. 8. Peakiuy, XxapakTepHble 1715 pacTBOPOB KUCIOT (COISTHOM
Wi cepHoit). 9. Peakuuu, XapakTepHble JUIsl pacTBOPOB Ieao4yell (THAPOKCUIOB HATPUS WU
kamust). 10. [lomydeHwe w CBOWCTBA HEPAaCTBOPHMMOTO OCHOBAHWS, HAampuMep THAPOKCHIA
Meau

(I). 11. Peakruu, XxapakTepHbIC Ui PaCTBOPOB cojicit (Hampumep, mis xaopuga meau (11)).



12. Peakuum, XapakTepHbIE IJii OCHOBHBIX OKCHIIOB (HAmpuUMep, IJIs OKCHaa Kaybiws). 13.
Peakuuu, xapakTepHble 17151 KUCIOTHBIX OKCUIOB (HampuUMep, Ui YTISKUCIIOro rasa).
[Tpaktuueckas pabora Ne 6 MonHbIe peakiinm
[IpakTuyeckas padora Ne 7 ['eHeTHueckasi CBSI3b MEXKY KJIACCAMH HEOPTaHUYECKUX
COETUHEHUN
[Tpaktuyeckas pabora Ne 8 Pemenue skcnepuMeHTaIbHBIX 3374
BoinmonHeHue OMbITOB, JAEMOHCTPUPYIOIIMX TE€HETHYECKYI0 CBSI3b MEXKIY OCHOBHBIMU
KJIacCaMH HEOPraHWYEeCKUX COeTMHEHUN

Conaep:xkaHue yueOHOro npeamera, kypcea. (9 kiacc)

Temal. XapakTepucThka »3J€eMEHTa IO €ro TOJOXXEHUI0 B IMEPUOAMYECKON  cHCTeMe
xuMudeckux 3neMeHToB J[. 1. MenneneeBa. CBoMCTBa OKCHAOB, KUCIIOT, OCHOBAHHM U COJICH B
CBETE TCOPUHU DJICKTPOJUTUUYCCKON IHUCCOIMAIMA U TPOIECCOB OKHCICHHSI-BOCCTAHOBJICHHS.
['eneTnveckue psiapl MeTaIa U HEMeTaJla.

[TonsTe o mnepexoAHbIX »3yeMeHTax. AmdorepHOCTh. [eHeTHueckuil psi MEepexOoTHOTO
anemeHnTa. [lepuoguueckuili 3aK0H U MepuoanYecKas cucreMa XuMudeckux asnemeHToB [I. U.
MenzeneeBa B CBeTe y4yeHHs O CTpoeHuUH artoMma. Mx 3HaueHue. CKOPOCTh XHMHUYECKUX
peakuuii. Katanus. OGpatumMblie 1 HeOOpaTUMBbIE peakuu. XUMHUECKOEe PaBHOBECHE.

JlabopaTopusiit onbIT. 1. [lomyueHue ruipokcuaa MMHKA U UCCIEA0OBAaHUE €ro CBOMCTB. Tema 2.
Meraibl

[TonoxxeHne MeTAIIIOB B IEPUOJIUYECKON CUCTEME XUMUYECKHX d1eMeHToB /. Y. Menneneesa.
Meramnyeckas KpUCTAIMUECKasl pelleTka W MeTaJuIMyeckas Xumuyeckas cBsizb. OOmue
¢usnueckue cpoiictBa mMeramioB. CIUlaBbl, UX CBOMCTBa M 3HaYeHHE. XMMHUYECKHE CBOICTBa
METAJIJIOB KAK BOCCTAHOBMUTENEH. DIEKTPOXUMHUYECKHH Ps HANPSOHKEHUM METaJJIOB U €ro
UCIOJIb30BAHUE JIJIS1 XapAKTEPUCTUKA XMMUYECKHX CBOWCTB KOHKPETHBIX MeTayioB. CriocoObl
MOJTyYeHUs] METAJJIOB: MUPO-, TUAPO- U JIeKTpoMeTauTyprusi. Kopposus MeTanioB U crocoOsl
O0pBOBI C HEl.

OOmiast xapakTepUCTHKa ILIETOYHBIX MeTaUIoB. Mertamisl B mpupone. OOmue crnocodbl MX
nosydeHusi. Ctpoenue atoMoB. Lllenounbie MeTanibsl — MpocThie BEUIECTBA, UX (PU3NYECKUE U
XUMHUYECKHE CBOWCTBA. BaxxHeHIIMe COEIMHEHMS WICJIIOYHBIX METaIOB — OKCHUIBI,
THIPOKCHUJIBI U COJIU (XJIOPHJIbI, KapOOHATHI, CyJlb(aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHUE
B HapoJHOM Xo3siiicTe. Kanuiinble ynoopenus.

OOmiasi xapakTepucTHUKa 3JIeMEHTOB InaBHOM mnoarpynnsl |l rpynmel. CTpoeHHe aTOMOB.
[lenouHo3eMenbHBIE MeTallIbl — MPOCThIE BEIIeCTBA, MX (U3NYECKHEe U XHMHUYECKHE
CBOlcTBa. BakHelne coeqMHEHNS IET0OUHO3EMENBHBIX METAJUIOB — OKCHbI, THIPOKCHIBI U
COJIH (XJIOpU[IBI, KapOOHATHI, HUTPATHI, CylIb(aThl U pocdathl), UX CBOMCTBA U IPUMEHEHHE B

HAapOJHOM XO3SICTBE.
Amomunuii. CtpoeHue atoma, (QU3MYECKHE U XHUMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA.

CoenuHeHUs aJIOMUHUS — OKCUJ M TUAPOKCHI, UX aM(OTEpHbI Xxapaktep. BaxHeiimme conu
amomMuHMs. [IpyMeHeHne alfOMUHNS U €r0 COEJUHEHH.

XKenezo. Crpoenue aroma, ¢u3NYECKHE M XHMHYECKHE CBOWCTBA MPOCTOrO BEIIECTBA.
['enetnueckue psinbl xene3a. Baxkueiiue coiu xene3a. 3HaUCHUE Kele3a, er0 COSUHEHUN U
CIUIABOB B IIPUPOJAE U HAPOJHOM XO35KCTBE.



Hemonctpanuu. OOpa3ipl METOYHBIX W IIETOYHO3EMENbHBIX MeTauioB. OOpasiibl CIUIaBOB.
B3aumopeiicTBue HaTpus, JUTHS W Kajdblids C BOJAOW. B3aumoneicTBue HATpUsi U MarHus C
KuciaopoaoM. BzauMopelicTBue mMeTauioB ¢ HeMmeTauiamu. [loiydyeHrne ruapoKCHIIOB Keje3a

(1) m ().
Jlaboparopubie ombITHL. 2. O3HakoMIeHHE ¢ oOpa3lamMu MeTauioB. 3. BsammopeiicTBue

METAJUIOB C PAacTBOpaMH KHUCIOT H coseld. 4. O3HakomiieHHe C o0pa3uamMu HpUPOIHBIX
COeMHEHUIl: a) HaTpus; 0) Kanblus; B) aJIOMUHUA; T) kene3a. 5. [lomyuenue ruapokcuga

QIIOMUHUS U €r0 B3aUMOJCHCTBHE C pacTBOpaMH KHUCIOT W mienoueil. 6. KauectBennbie
peakuuu Ha MoHbI Fe2+ u Fe3+.

[IpakTukym Ne 1
CBoiicTBa METAJLJIOB U UX COETMHEHUN

1. OcymecTBieHre UENOYKHM XUMHUYECKMX MpeBpamieHuii wmetamwioB. 2. [lomyuenue u
CBOWCTBA coeAuHEeHMH  MetawioB. 3. PemeHue  SKCHepUMEHTalIbHBIX — 3ajJad  Ha
pacro3HaBaHUE U IOJyYEHUE BELICCTB.

Tema 3. Hemerasuist

O61ua51 XApaKTECPUCTHKAa HCMCTAJUIOB: IIOJIOXKCHHC B HepHOI[quCKOﬁ CHUCTCMC I[ n.
MeHz(eJIeeBa, 0COOEHHOCTH CTPOCHHA aTOMOB, QJICKTPOOTPULIATCIIbHOCTD KakK
MCpa ««HEMCTAJUIMYHOCTH», PpPAd ISJICKTPOOTPHULATCIbHOCTH. KpI/ICTaHJII/I‘{eCKoe CTPOCHUC
HCMCTAJUDIOB — IIPOCTBIX BCHICCTB. AJIJIOTpOHI/IH. ®duznyecKkue CBOMCTBA HEMETAIIOB.
OTHOCHUTEIBLHOCTE HOHITHH «MECTAJLI», «KHEMCTAJLID).

Bogopon. Ilonoxkenue B NEPUOJUYECKOM CHCTEME XUMHYECKHUX 3nemeHtoB . H.
MenneneeBa. CtpoeHue atoma W MOJeKynbl. DuU3HWYECKHE ¢ XHUMHYECKHE CBOWCTBA
BOJIOPO/IA, €r0 MOJIYYEHHUE U MPUMEHEHHUE.

O6mras xapakTepucTuka rajgoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, MX (GU3HUYECKUE
U XUMHYeCKHe CBoicTBa. (OCHOBHBIE COEAMHEHHS] TaJOreHOB (TaJOreHOBOAOPOIBI U
rajioreHuipl), ux cBoiicTBa. KauecTBeHHas peakius Ha XJopua-uoH. KpaTkue cBeieHHs O
xyope, Opome, ¢Tope u umoxme. IIpuMeHEHHE TalOr€HOB W WX COEIWHEHHH B HapOJHOM
XO3SIICTBE.

Cepa. Ctpoenue aToma, aJlJIOTPONHMs, CBOMCTBA M MPUMEHEHHE poMOMYecKoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nmomyuenue, cBoiictBa U npumeHenue. CepoBOAOPOAHAS U CEpHUCTas
kucnoTel. CepHasl KHCIOTa W €€ COJNM, HMX [PUMEHEHHE B HAapOJHOM  XO3SHCTBE.
KauecTtBeHHas peakius Ha Cynb(aT-HOH.

A3or. CtpoeHne aromMa M MOJIEKYJIBI, CBOWCTBA IPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBa, MOJNy4YeHHE U NpuMeHeHne. Colau aMMOHMS, UX CBOMCTBA M NnpuMeHeHue. OKcuabl
azora (II) u (IV). A3oTHas kuciora, ee CBOWCTBa M TpPUMEHEHHWE. HUTpaThl M HUTPHTHI,
npobiemMa UX COAEp)KaHUS B CEITbCKOXO035IMCTBEHHON MPOIYKIMUA. A30THBIE YA0OpPEHHUS.

®ocdop. CrpoeHne artoma, aIOTPONUs, CBoicTBa Oenoro M KpacHoro Qocdopa, ux
npuMenerre. OcHOBHbIe coenuueHus:: okcua (ocdopa (V), oprodochopHas Kucimora u
docdarer. DochopHbie ynoOpeHus.

Vrnepon. CrpoeHue aroma, aUIOTPOIMUS,, CBOMCTBAa  aUIOTPONHBIX  MOAHM(UKAIHH,
npumenenne. Oxcunsl yriepona (1) m (IV), ux cBoiictBa u mpuMeHeHue. KauecTBeHHas
peakiys Ha yriaekuciblii ra3. KapOoHaThl: KaJbLWT, CO/la, MOTAIl, X 3HAYCHHE B MPUPOJC U



JKM3HH 4enoBeka. KauecTBeHHas pCaKknug Ha Kap60HaT-I/IOH.

Kpemuuii. CtpoeHue atoMa, KpUCTANIMYECKHI KPEMHHUH, €ro CBOWCTBAa M IPUMEHEHHUE.
Oxkcupn kpemuusi (IV), ero mpuponanbie pasHOBHIHOCTH. CHIMKAThL. 3HAYCHUE COCIMHEHHIA

KPEMHHS B JKMBOW U HEXKUBOU npupoze. [IoHATHE O CHIMKATHON MPOMBIIIEHHOCTH.

HemoHncTpanuu. OOpasubl rajJoreHoB — MPOCTBIX BEIECTB. B3auMoseiicTBUE IajgoreHoB C
HaTpHUEM, AIFOMUHHUEM. BbITECHEHHE XJI0pPOM OpOoMa MM HO/A U3 PACTBOPOB UX COJIEH.

B3aumoneiictBue cepel ¢ MeTalulaMH, BOJOPOAOM UM KHUCIOpOoJIoM. B3aumoneiictBue
KOHILICHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEBIO.

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccTaHOBIEHHE Menu M3 €€ OKCHIA
yrieM. OGpa3ibl IPUPOTHBIX COSTUHEHUH XJI0pa, cepbl, hocdopa, yriepoaa, KpeMHUS.
OOpa3ipl BaXHEWIIMX Ui HAapOAHOTO XO3AHCTBa Cynb(aTroB, HHUTPATOB, KapOOHATOB,
dbocdaros. O6pa3isl CTEKIa, KEPAMUKH, [IEMEHTA.

JIaGoparopHble onbIThl. 7. KauecTBeHHas peakuus Ha xjopui-uoH. 8. KauecTBeHHas peakius
Ha cynbdar-uoH. 9. Pacno3naBanue coneir ammonwus. 10. [lomydeHue yriekucioro rasza u ero
pacno3naBanme. 11. KagectBeHHass peakmuss Ha kapOoHar-uoH. 12. O3HaKOMJICHHE C

IPUPOJHBIME critnkaTamu. 13. O3HaKOMIICHHE C TPOIYKINEH CUIIMKATHON MPOMBIIIJICHHOCTH.
[TpakTukym Ne 2

CpoiicTBa HeMeTalioB W UX coenuHeHud 1.JoHHble peakuuu. 2.YCIOBUS NPOTEKAHUS
XUMHUYECKUX PEAKIMH MEeXAy pacTBOpaMM 3JEKTPOJMTOB A0 KoHUA. 3.CBOMCTBa KHUCIOT,
OCHOBAHHWH, OKCHJIOB M COJICH.

4. Pemenue »sKcrnepuMeHTal bHBIX 3amad mo Teme «lloarpynma kucnmoponma». 5. Pemenue
SKCIIEPUMEHTANBHBIX 3amad 1o Tteme «lloarpymnmer asora u  yruepoma». 6. Ilomyuenwue,
coOupaHHe U Paclio3HABaHUE Ta30B.

Tema 5. O6006111eHIE 3HAHMI 110 XUMHH 32 KypC OCHOBHOM IITKOJIBI

OU3NYECKU CMBICI MOPAJKOBOIO HOMEpa DJIEMEHTa B  IEPUOJUYECKOM  CHUCTEME
xumudeckux anemeHtoB Jl. M. MenneneeBa, HOMEpOB IMepuoa W TPYIIbl. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB DJIEMEHTOB M UX COEAMHEHHI B TMEPUOJAX M TpyHIax B CBETE

HpeHCTaBJ'[eHI/II\/'I O CTPOCHUH aTOMOB JJICMCHTOB. 3HaueHue NEPpUOANYCCKOro 3aKOHaA.

TUIBI XMMHYECKHUX CBSI3€M M THUIIBI KPUCTAJUIMYECKUX PELIETOK. B3auMOCBSA3b CTPOEHUS U
CBOWCTB BEIIECTB.

Knaccudpukanus XUMHUECKUX peakuuid 1O pa3IuyHbIM MpHU3HaKaM (YUCIO M COCTaB
pearupyomux U o0pa3yromMXcsl BEUIECTB; TEIUIOBOM 3P EKT; UCIOIb30BaHNE KaTalu3aTopa;
HalnpaBlieHUEe; W3MEHEHHUE CTerneHel OoKuciaeHus aromoB).llpocTeie M CiOXKHBIE BelIeCTBa.
Meramibl 1 HeMeTalbl. ['eHeTHYecKue psibl MeTajlla, HEMETAJIa M MEPEXOJHOr0 MEeTasula.
Oxcuapl (OCHOBHBIE, aM(OTEpHbIE M KUCIOTHBIE), TUAPOKCUIBI, KHCIOTHI U COJHU: COCTaB,
Kiaccupukanus M O0OlMe XUMHYECKHE CBOMCTBA B CBETE€ TEOPUHM AJIEKTPOIUTUYECKOM

JUucconmuanuu u Hpe)ICTaBJ'IeHI/Iﬁ 0 Imponeccax OKUCICHUA-BOCCTAHOBJICHU .



TeMaTHuyeckoe IVIAHMPOBAHUE

8 kiacc
Ne Tema pasjgesia, ypoka Bcero JesiTeJIbHOCTDb YUUTEJIsA
4acoB € Y4€eTOM MPOrpamMMbl
BocnuTanusa ( moxyJs "
HIxoabHbI ypok')

1 | Tema 1. BBeieHHE B XUMUIO 7 -yCTaHOBJICHUE
ITOBEPUTEITBHBIX
OTHOILIEHUI MEXY
MeAarorndecKum
paboTHUKOM u ero
0Oy4JarImuMucs,
CITOCOOCTBYIOIIHNX
MO3UTUBHOMY
BOCIIPUATHIO
00yJaroIUMUCS
TpeOOBaHUN W  MPOCKO
MeAarorndecKoro
paboTHUKA, MPUBICUYCHUIO
170:¢ BHUMaHUS K
o0cykJaeMoil Ha ypoke
nHpopManuu,
AKTUBU3AIAN ux
MMO3HABATEIBHOMN
eI TSIIBHOCTH;

- 10Oy 1eHue
00yJarOIUXCs COOJII0IaTh
Ha YpOKe MpaBuiia TEXHUK
¢ 0€30I1aCHOCTH;
-IpUBJICYCHNE BHUMAaHUS
00yJaronmxcs K
[EHHOCTHOMY aCTeKTy
M3y9aeMbIX Ha YpOKax
SIBIIGHUH, OpTaHu3alns UX
paboThl ¢ MoayyaeMol Ha
Ypoke COLIMATIBLHO
3BHaYUMON HH(popMaLnen

2 | Tema 2. ATOMBI XHMHYECKHX JICMCHTOB 10 -yCTaHOBJICHUE
ITOBEPUTEIBHBIX
OTHOLICHHN MEXIY
MeAarorndeckum
PaOOTHUKOM u ero
0Oy4JarImuMucs,
CIIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCTIPUSTHIO
00y4JarImuUMuUCs
TpeOoBaHUIl M  MPOCHO
Meaaroru4eckoro
paboTHUKA, MPUBJICUYECHUIO
1204 BHUMaHUS K
00CcyXmaeMoii Ha ypOKe
mHpOopMauy,
AKTUBU3ALIUN ux

MO3HABaTEILHOU




esITeTbHOCTH,
-IPIMEHEHUE Ha YPOKe

TPYIIIOBON pabOThl WM
paboThI B mapax, KOTOpbIE

yqar o0yyJaromuxcs
KOMaHAHOM pabore U
B3alMO/ICHCTBUIO c
ITPYTHMHE
00yJaronMMucs,

Tema 3. IIpocTbie BemecTBa 7 -yCTaHOBJICHUE
ITOBEPUTEIBbHBIX
OTHOLICHUN MEXIY
MeAarorndyeckum
paboTHUKOM u ero
00yJaronuMucs,
CIIOCOOCTBYIOIIMX
MO3UTUBHOMY
BOCTIPUSTHIO
00y4JarImuMucs
TpeOoBaHUII U  MPOCHO
MeAaroruyeckoro
paboTHHUKA, PUBJICUYEHUIO
1504 BHUMaHUS K
00cyXkmgaemMoil Ha ypoke
nHpopManuu,
AKTUBU3AIAN ux
MO3HABATEIBHOMN
eI TIIBHOCTH;
-BKJTFOUCHHE B YpOK
HUTPOBBIX poIeyp,
KOTOpBIE MOMOTaI0T
MOJJIEPKATh  MOTHBAITUIO
00y4JarImuxcs K
MMOJIYYEHHTO 3HAHUM,
HATKUBAHUIO
MO3UTUBHBIX
MEKIMYHOCTHBIX
OTHOIIEHWHM B  KJIacce,
MOMOTAIOT YCTaHOBIICHUIO
ImMoOpoKenaTeIbHON
aTMochepsl  BO  Bpems
YpoKa;

Tema 4. CoeTUHEHHS] XUMHUYECKHUX 13

9JICMCHTOB

-OpraHu3aIys MPeIMETHBIX
0Opa3oBaTeNbHBIX
COOBITHI (IeKabl, HAYKH)
st 00yJarommxcs c
111N pa3BUTHSA
MO3HABATEIILHOM,
TBOPYECKO,
MCCIIEI0OBATENbCKOU
AKTUBHOCTH,
MHUITUATHBHOCTH B
0071aCTH XMMHM;
-IIpUMEHEHUE Ha YpOKe
WHTEPAKTUBHBIX (hOPM




paboTHI c
00yJarOIUMUCS:
MHTEJJICKTYaJIbHBIX —WTD,
CTUMYJTUPYIOIIHX
MO3HABATEJIbHYIO
MOTHBAITHIO
00yJaromuxcs;

- YCTaHOBJICHHE
ITOBEPUTEIbHBIX
OTHOLICHU MEXIY
MeAarorndyeckum
paboTHUKOM u ero
00yJaronuMucs,
CIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIIPHUSTHUIO
00y4JarIUMUCS
TpeOOBaHUN W TPOCKO
Mearorndeckoro
paboTHUKA, MPUBICYCHUIO
170:¢ BHUMAaHUS K
oOcyxJaeMoii Ha ypoke
nH(popMaLuy,
AKTHUBU3ALIUN ux
[TO3HABATEIILHON

eI TEIIbHOCTH;

Tema 5. U3MeHeHUs, TPOUCXOSIINE C
BEIIECTBAMU

13

-yCTaHOBIJICHUE
ITOBEPUTEIBHBIX
OTHOLICHUN MEXIY
Me1arornyeckum
PaOOTHUKOM u ero
0Oy4JarmuMucs,
CIIOCOOCTBYIOILIUX
MO3UTHBHOMY
BOCTIPHSITHIO
00y4JarImuMucs
TpeOoBaHUII UM  MPOCHO
Me1arornyeckoro
paboTHUKA, PUBJICUYECHUIO
1704 BHHUMaHUS K
o0cykJaeMoll Ha ypoke
MHpOopMaIuy,
AKTHBHU3AIAN 170
MO3HABATEIbHOM
esITeTbHOCTH,

- OOy XIeHue
0OyJaronuxcst co0Jr01aTh
Ha YpOKe MpaBuiia TEXHUK
e OC30ITacCHOCTH;
-IPUBJICUCHNE BHUMAHUS
00yJaronuxcs K
[ICHHOCTHOMY  aCIIEKTY
M3y4aeMbIX Ha ypoKax
SIBIICHUI, OpraHU3alus UX
paboTHI ¢ MoOJydaeMou Ha

ypOKe COIMAJIBHO




3HAYMMON UH(pOpMaIuen

Tema 6. Teopus
SJIEKTPOJIUTUYECKON
MMCCOIMAalM UCBOMCTBA
KJIAaCCOB HEOPTaHUYECKUX
COCTUHEHUN

18

-OpraHU3anus MPeIMETHBIX
00pa3oBaTeNbHBIX
COOBITHI (1eKalbl, HAYKH)
st 00yJarommxcst C
11NN pa3BUTHS
[M03HABATEIILHOM,
TBOPYECKO,
MCCIIEI0BATEIbCKON
AKTHBHOCTH,
MHUITUATHBHOCTH B
0071aCTH XUMHU;
-IIPUMEHEHUE Ha YpOKe
MHTEPAKTHBHBIX (hOPM
paboThI c
00y4JarOIUMUCS:
WHTEJUICKTYaIbHBIX — HT,
CTUMYJIUPYIOIIHX
MMO3HABATEIBHYIO
MOTHBAIUIO
00yJaroIUXCs;

- YCTaHOBJICHHE
ITOBEPUTEITBHBIX
OTHOILICHHIA MEXTY
MeAarornaecKum
pabOTHUKOM u €ero
00yJaronuMucs,
CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIIPHUSTHIO
00y4JarImUMuCs
TpeOoBaHUN U TPOCHO
Meaarorudeckoro
pabOTHUKA, NPUBJICUYECHUIO
X BHUMaHUS K
o0cyxJaeMoli Ha ypoke
uHpOopMaluy,
AKTUBU3AIAN 17
MO3HABATEIBHOMN
esITeTbHOCTH;

Toro:

68




TeMaTnuyeckoe NJIAHNPOBAHUE

9 kiaacce

Tema pa3jgena, ypoka

Bcero uyacos

JlesiTeIbLHOCTH
YUHUTeJS € Y4eTOM
NPOrpamMMbl
BOCIUTAHUSA (
MoayJs "
IIkoJbHBIH YPOK'"')

Tema 1. O01mas XapaKTepUCTHKA XUMHUUECKUX
AJIEMEHTOB U XUMHUECKUX PEaKInii

10

YCTaHOBJICHHE
ITOBEPHUTEITBHBIX
OTHOLICHHH  MEXIy
Me1arornyecKium
pabOTHUKOM H  ero
00yJaronuMucs,
CIIOCOOCTBYIOIIMX
MO3UTUBHOMY
BOCTIPHSITHIO
00yJaroIUMUCS
TpeOOBaHUi U MPOCHO
Me1arornyeckoro
pabOTHHKA,
MPUBIICUCHUIO 1704
BHUMAaHUS K
00Cyx)1aemMoit Ha
ypoKe uHGpOpMAIIHH,
AKTHBHU3AIHN ux
M03HABATEIBHOM
MesITeTbHOCTH;

- o0y KeHne
00yJaronuxcs
coOJII0/IaTh Ha YPOKe
MpaBujIa TEXHUK €
0C30IMacHOCTH;
-IIPUBJICYCHNE
BHUMAaHUS
00yJaronuxcs K
[IEHHOCTHOMY
ACTIEKTY M3y4aeMbIX
Ha YpOKax SIBJICHUH,
OpTraHu3aIs ux
paboThI c
MOJTy4aeMoi Ha
YpOKe COLIMAJIBHO
3HAYMMOM
mHpopManuei

Tema 2. Metauibl

17

OpraHu3aIus
MpeIMETHBIX
00pa3oBaTeNbHBIX
CcOOBITHIT (mexanpl,
HAYKH) JUTS
00y4JarImuXxCs C
[ETbI0 pa3BUTHUA
[MO03HABaTEIILHOM,
TBOPYECKOI,

HCCJIENOBATEILCKOMN




AKTHBHOCTH,
MHUIITUATUBHOCTHU B
0071aCTH XMMHM;
-[IPUMEHEHUE Ha

YpoKe
MHTEPAKTHUBHBIX

hopm

paboTHI c
00yJarOIUMUCS:
MHTEIUICKTYaIbHBIX
urp,
CTHUMYJIUPYIOIIHX
M03HABATEIBHYIO
MOTHBAITUIO
00y4JarIuXCs;

- yCTaHOBJICHUE
ITOBEPUTEITBHBIX
OTHOILICHHIA MEXTY
MeAarornaecKum
pabOTHUKOM U  €ro
00yJaronmMucs,
CIIOCOOCTBYIOIIUX
MO3UTUBHOMY
BOCIIPHUSITHIO
00yJaroIUMUCS
TpeOOBaHUN M MPOCHO
Me1arornyeckoro
paOoTHHUKA,
MPUBJICICHHUIO 170
BHUMAaHUS K
00CyX)1aemMoit Ha
ypoke  uH(pOpMaIHH,
AKTUBU3AIAN ux
MO3HABATEIBHOMN

eI TEIIBHOCTH;

Tema 3. HemeTasist

28

-IIPUMEHEHUE Ha

YpOKe
MHTEPAKTHBHBIX

bopm

paboTHI c
00yJarOIUMUCS:
WHTEIICKTYaTbHBIX
urp,

CTUMYITHPYIOIINX
M03HABATEIIbHYIO
MOTHBAITHIO
00y4JarImuxcs;

- yCTaHOBJICHHE
ITOBEPUTEIBHBIX
OTHOLICHHN MEXIY
MeAarorndeckum
PAaOOTHUKOM H  €ro
0Oy4JarImuMucs,
CITOCOOCTBYIOIIHNX

MOSUTUBHOMY




BOCIIPUATHIO
00y4JarImuUMuCs
TpeOOBaHUN M MPOCKO
MeAarorndeckoro
pabOTHHKA,
[PUBJICYCHUIO 170
BHUMaHUS K
o0Ocy)xaaeMon Ha
ypoke  uHboOpMauuy,
AKTUBU3AIUN ux
[M03HABATEJILHOMN

eI TEIIbHOCTH;

Tema 4. [IpoekTHast AEATETLHOCTD
o0yJaronxcs

- YCTaHOBJICHUE
ITOBEPUTEIbHBIX
OTHOLICHUN MEXIY
MeAarorndyeckum
PAaOOTHUKOM H  €ro
0Oy4JarmuMucs,
CIIOCOOCTBYIOLIUX
MO3UTUBHOMY
BOCTIPUSTHIO
00y4JarImuMucs
TpeOOBaHUN M TPOCHO
MeAaroruyeckoro
[paboTHUKA,
[PUBJICYCHHUIO ux
BHUMAaHUS K
o0OcyxxaaemMon Ha
ypoke  uHpopMaluu,
AKTHUBU3AIIUN ux
[MO3HABATEILHOMN

e TEIbHOCTH
-IIPOBEJICHNE
[IKOJIbHOW HAay4YHO -
MPaKTUYECKON
KOH(EepEeHIINH,
WHUIIUUPOBAHUE |
MOIePKKa
MCCIIE0BATEIBCKON
e TEIbHOCTH
00yJaronuxcs B
pamMKax peanu3anuu
MMUWHIUBUTYTBHBIX
12§ TPYMITOBBIX
MCCIIEIOBATEIbCKUX
MPOEKTOB, YTO JacT
0OyJaronuMcs
BO3MOKHOCTh
MpUOOpPECTH  HABBIK
CaMOCTOSITEJIBHOTO
pereHus
TEOPETUYECKON
MpoOIeMBlI, HaBBIK
oopMITeHUS
COOCTBEHHBIX  HJEH,

HAaBBbIK




YBAXKUTCIIBHOI'O
OTHOLICHUSA K YYKHM

MICsIM, HaBBIK
MyOJIMYHOTO
BBICTYIUICHHUS II€pE]
ayIUTOpUEH,

AprYMEHTUPOBAHUS U
OTCTaWMBaHUS  CBOEH
TOYKH 3PEHUS;

Tewma 5. O000ICHNE 3HAHUH 110 XUMUH 32
Kypc OCHOBHOM mikoJibl.IToaroroBka k
rOCyJIapCTBEHHON UTOTOBOU aTTECTALIHH.

10

-BKJIIOYCHHE B
YPOK  HTPOBBIX
[pouenyp,

KOTOpPBIE

MOMOTaloT
MOJIePKaTh
MOTHBAIIHIO
0OyJaromuxcst K
MOJTy4YEHUIO

3HAHMUIA,
HATaKUBAHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOLIEHUI B
KJacce,

[OMOTatoT
YCTaHOBJICHHUIO
ImoOposKenaTeabH

oii  aTMocdepsl

BO BpEMsI YPOKa;

- MHHUIMHPOBAHHE €e
00CyXIeHMUS,
BBICKA3bIBAHUS
00yJaroIUMUCS
CBOETO MHEHUs 110 €€
MOBOJy, BBIPAOOTKU
CBOETO K HEU
OTHOIIICHMUS,

Toro

68
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